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ABSTRACT

As directed by Congress, the Corps of Engineers conducted the Rio Salado, Salt River, Arizona
Reconnaissance Study. The study area is located along the Salt River through Tempe and
Phoenix, Arizona. In cooperation with Federal, state, local agencies, and through public
workshops, a wide array of water resource problems and opportunities were identified. A
reconnaissance level investigation of these problems and opportunities has led to the formulation
and evaluation of two alternatives; both of which are economically justified and in the Federal
interest. While the alternatives provide similar investments in riparian habitat restoration in
conjunction with improved water quality, they differ in degree of recreation development as
affected by Corps policies. Results of this study indicate that a Federal interest has been
identified for environmental restoration involving riparian habitat restoration, water quality
improvement, and recreation that is incidental or complimentary to a Corps primary project
purpose. Currently, there is no economically justified Federal interest in flood control within the

Rio Salado study area.

During the plan formulation process, the sfudy team identified effective, integrated solutions to
environmental resource problems. As identified in this reconnaissance study, the synergy among
riparian habitat restoration measures, water treatment techniques, and recreation activities along
the Salt River could be more fully explored during the feasibility study. A more detailed study
of the overlapping water resource opportunities could lead to a more complete understanding of

the net environmental gains of an integrated resources approach to water resources development.
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I AUTHORITY, PURPOSE AND SCOPE
1.1 Introduction

The Rio Salado Reconnaissance Study involves the investigation of the water resource problems
and opportunities along the Salt River in the Phoenix and Tempe metropolitan areas of Maricopa
County, Arizona (Figure 1.1). This report is organized to 1) outline the study purpose and scope
of the study effort, 2) describe the study area, 3) describe present and future, without-project
conditions, 4) present the problems addressed, 5) describe the alternatives considered, 6) present
the results of the analysis of these alternatives, and 7) identify the alternative(s) which will likely

have a Federal interest.

1.2  Authority
This study has been conducted under the authority of Public Law 761, Seventy-fifth Congress,

June 28, 1938, referred to as "Gila River and Tributaries." Funds have been appropriated under
the Senate Energy and Water Development Appropriations Bill, 1994, wherein Congress directed
the "Corps of Engineers to conduct a reconnaissance 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.”

1.3 Purpose and Scope

This reconnaissance study provides an interim response to the study authority cited above. The
study focuses on flood, water-quality, riparian habitat and recreation opportunities along the Salt

River in the Phoenix and Tempe metropolitan areas.

The reconnaissance study and report shall accomplish the following four essential tasks:

1.  The definition of problems and opportunities, and identification of potential
solutions.

2. A determination whether the planning should proceed further, into a feasibility phase,
based on a preliminary appraisal of consistency with U.S. Army Corps of Engineers
policies, cost, benefits, and environmental impacts of the identified potential
solutions.
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An estimate of the time and costs for the feasibility phase.

4.  An assessment of the level of interest and support of non-Federal interests in the
identified potential solutions.
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I STUDY AREA DESCRIPTION

2.1 Study Area
The study area (Figure 1.1) consists of approximately twenty-eight miles of the Salt River from
the eastern municipal boundary of Tempe at McClintock Road, through Phoenix, to the

confluence of Gila and Agua Fria Rivers in Maricopa County, Arizona.

The Salt River originates in the White Mountains of eastern Arizona and drains westward through
the Phoenix metropolitan area to its confluence with the Gila River approximately 15 miles west
of downtown Phoenix. Salt River flows have sustained agriculture in the Salt River Valley since
at least 300 AD when the Hohokam Indians farmed the area. European settlers arrived and began
farming in the Phoenix and surrounding areas in 1800’s. Since then a series of dams have been
constructed on the Salt and tributary Verde River and the metropolitan area has grown to
approximately 2.2 million people. The damming of the river has provided a reliable water supply
to the cities and local agriculture, but at a cost of virtually eliminating all but flood-related flows
on the river through the study area.

Riparian vegetation through the study area has been significantly reduced in comparison to pre-
dam conditions. Prior to construction of the dams and upstream removal of the water, sustained
base flows would have created dense stands of native riparian vegetation along the river bottom.
Now there is no base flow, and riparian vegetation along much of the study reach is confined to
the upper terraces that have been created during flood events. The native vegetation has been
significantly replaced by the exotic salt cedar (Tamarix chinensis). Salt cedar is an invasive

phreatophyte with little aesthetic or habitat value.

The river’s periphery of the fourteen mile reach from the Mesa/Tempe boundary to 40th Avenue
in Phoenix is now highly urbanized. The next eight miles consist of agricultural and residential

areas, interspersed with occasional industrial development. The remaining six miles is largely

undeveloped.

-
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Landfills and sand and gravel mining are currently the dominant use along the river within the
urban areas. There are currently at least 23 landfills and 25 sand and gravel mines along the
river between McClintock Avenue in Tempe and the Gila River. Several of the landfills are now
classified by the U.S. Environmental Protection Agency as superfund sites. The river study reach
is crossed by 16 bridges and 3 dip crossings. Residential density along the river is relatively light

and generally disadvantaged.

2.2 Climate
The Rio Salado study area climate is characteristic of the Sonoran desert: hot and dry. The
average annual daily maximum temperature is 85° F. On average, 91 days per year are above
100° F. Average annual daily minimum temperature is 57° F. On average, 9 days per year are
below freezing. The potential evapotranspiration is slightly less than precipitation only in

January. During the rest of the year, the soil moisture budget is deficient.

Average annual precipitation less than 8 inches. Precipitation is about equally divided between
the summer and winter seasons. Summer storms are typically local, high-intensity thunderstorms
and generally occur from July to September. Storms on record have produced over 5 inches of
rainfall in a 24 hour period. Winter storms are typically wide-spread cyclonic storms with long-

duration, low-intensity rain.

2.3 Topography, Drainage and Surface Water Flows

The Rio Salado study area is a flat alluvial valley with elevations ranging from 910 feet to 1,170
feet. The rugged South Mountains rise to an elevation of 2,500 feet approximately five miles
south of the channel. Papago and Tempe Buttes at Tempe constrict the river and are the only

hills immediately adjacent to the channel within the study reach.

The Salt River is the largest tributary of the Gila River and drains an area of approximately
13,700 mi* within the northern and eastern portions of the State of Arizona (Figure 2.1). The
topography of the drainage area is extremely irregular and rugged, with elevations commonly to

more than 7000 feet, and, at San Francisco Mountain in the Verde River basin, to more than

5
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12,000 feet. The Verde River is the main tributary of the Salt River and includes 6,620 mi® of
 the Salt River drainage.

Several dams are operated on the Salt and Verde Rivers by the Salt River Project (SRP) to
provide water supply, hydroelectric energy, and flood control (upon completion of Roosevelt Dam
modifications) to the populace of the Salt River Valley, in Maricopa County. These dams are
shown on Figure 2.1 and their approximate storage capacities at normal water surface are listed

in Table 2.1.

T Roosevelt Salt River 2,100,000
Horse Mesa Salt River 245,000
Mormon Flat Salt River _ 58,000
Stewart Mountain Salt River 70,000
Horseshoe Verde River 131,000
Bartlett Verde River 178,000

Includes 565,000 ac-ft of flood control storage and 270,000 ac-ft of
new conservation storage which will be available once the
modifications to Roosevelt, currently in progress, are completed.




The climate of the Salt River Basin is generally semiarid, depending upon elevation. At lower
elevations, it is hot and arid, while at higher elevations it may be cool and humid. Average
annual precipitation in the basin ranges from less than 8 inches in the Phoenix vicinity to more
than 30 inches in the highest mountains, and it is about equally divided between the summer and

winter seasons.

Peak Discharge Frequency Analysis

Discharge frequency values for the Salt River in the vicinity of the Rio Salado study area were
adopted from the Cliff Dam Alternatives study completed in 1988. The adopted discharges
include a modified Roosevelt Dam. The dam is currently being raised, and upon completion, will
have a 565,000 ac-ft flood control pool and will gain 270,000 ac-ft of conservation storage. A
complete technical analysis of the impacts of this enlarged structure on the Salt River has not yet
been completed. Currently, a water control plan for regulation of the flood control pool is being
developed in the Section 7 for Modified Roosevelt Dam by the Los Angeles District, in
cooperation with the U.S. Bureau of Reclamation. The discharge frequency values are presented
in Table 2.2.

Volume of Salt River Flows
Granite Reef Dam is the downstream-most SRP dam on the Salt River and is located about 10
miles downstream from Stewart Mountain Dam and about 14 miles upstream of Tempe. Most
of the water reaching Granite Reef Dam is diverted into the SRP canal system for agricultural,
municipal, and industrial water use. Spills over Granite Reef Dam are caused by flood releases.
In March of 1994, SRP completed a period of record analysis for the Roosevelt Dam Water
Control Study. Under 1995 storage conditions (including new conservation storage at Roosevelt)
and demand, the monthly operation of the SRP reservoir system was simulated, and the monthly
total spill release at Granite Reef was estimated. The average annual spill was 247,000 ac-ft, but
during 71 of the 105 years (68%) modelled, there were no spills over Granite Reef. The
simulation also showed 16 periods (1 year or greater) of no spills ranging from 1-12 years. The

average duration of no spill period was about 4.4 years. The results of the simulation are shown

in Figure 2.2.
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2.4 Groundwater
The Rio Salado study area is located in the Phoenix Active Management Area (AMA) and is
comprised of portions of two distinct but interconnected alluvial groundwater basins. These
basins, West Salt River Valley (WSRV) and East Salt River Valley (ESRV), are shown on Figure
2.3.

There are three hydrogeologic units: the lower alluvial unit (LAU), the Middle Alluvial Unit
(MAU), and the Upper Alluvial Unit (UAU). There is also a 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 pumpage originates from this unit (ADWR,
1993). 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 ADWR estimates that
50 percent of the total pumpage in the valley is from the MAU.

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. Important sources of recharge to
groundwater in the valley are infiltration of Salt River flows, mountain recharge along the
McDowell and Superstition Mountains, percolation of excess irrigation water, and canal seepage.
Figure 2.4 shows a hydrogeologic profile along the Salt River from Granite Reef Dam to the
confluence of the Salt and Gila Rivers. Figure 2.5 shows the depth to groundwater in the study

area during the winter of 1983.
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2.5 Riparian Habitat
Riparian habitats, defined as relating to, living on, or located on the banks of a natural

watercourse, should be afforded a high priority status in any land planning or management efforts
because of their importance to fish, wildlife, and recreational activity. For instance, 64 wildlife
species presently listed as endangered and an additional 47 species being considered for listing
are dependent on riparian habitats. The U.S. Council on Environmental Quality has estimated
that between 70 - 90% of the natural riparian ecosystems in the U.S. have been destroyed by

human-induced activities. In Arizona alone, 85-95% have been lost.

Riparian vegetation is important for several reasons: as a food source, shade source for smaller
order streams, bank stabilizer by preventing excessive sedimentation, and intercepting pollutants.
Vegetation may also improve water quality in agricultural watersheds. Riparian vegetation is also

important as a means of erosion control by reducing flow velocity and its erosive energy.

Historically, cottonwoods and willows and various species of mesquite covered hundreds of miles
along the Salt River and is considered representative of the natural "climax" species for this area.
The elimination of natural base flows due to Federal dams has reduced most natural Salt River

flows to summer or fall rainfall-related flood events which favor the invasive, lower habitat value,

- salt cedar vegetation. Salt cedar had become well-established in the riparian corridor by the

1920’s. In general, the presence of post-dam riparian vegetation diminished over time as
vegetation removal programs (as early as the 1950’s) and groundwater pumping (which lowered
the water tables) intensified. At present, four major habitat types exist within the Rio Salado
study area. These habitat types are salt cedar (tamarisk) mesquite habitat, cottonwood/willow

riparian forest, and fresh-water marsh.

2.6 Population
The population of Maricopa County has grown by approximately 82 percent since the 1970’s;

from 1,297,000 in 1970 to 2,132,975 in 1990. The population is projected to continue to grow
to 2,801,000 by the year 2000, representing a 31 percent increase. As shown in Table 2.3,
population growth is expected to continue well into the future. The Phoenix metropolitan area

15



1970 1,297,000 --

1990 2,132,975 +82
2000 2,801,000 +31
2010 3,490,000 +25

has gone from a rank of 33rd in 1970 to 20th in 1988 and is projected to be the 13th largest
metropolitan area in the United States by the year 2000. As the population grows in Maricopa

County, so also will the demands for water supply, water quality, environmental quality, water-

related recreation and flood protection.
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I PREVIOUS STUDIES

City of Tempe Rio Salado Town Lake Feasibiligy Study Technical Memorandum 8.
CH2M Hill, April 1992. This documents examines the feasibility of the principal water

features comprising the Rio Salado project. The report focuses on the engineering
feasibility of the main body of water (called the Town Lake). The study includes
information regarding the hydrogeology of the lake site and lake feasibility. The study
discusses how much water is required to create and sustain a lake in the Salt River channel.
The preferred Town Lake alternative has a water surface of approximately 165 acres. The
construction cost ranges from $18,600,000 to $23,600,000.

The Economic Impact of the Proposed Rio Salado Development.
Deloitte & Touche, April 1994. This report analyzes the economic impact of this real

estate development. The economic analysis was based on: 1) a one-time economic impact
of constructing Rio Salado and 2) one-going operations of the businesses within Rio
Salado. A gross expenditure approach was utilized in performing this study. This
approach quantifies the direct spending that occurs within the City of Tempe, Maricopa
County and the State of Arizona from Rio Salado operations. The construction of the Rio
Salado development will have a one-time impact on the City of Tempe, Maricopa County
and the State of Arizona that will occur over the construction period. Total construction
costs are estimated to be $952,800,000.

Economic Impacts of Rio Salado and the Central Arizona Water Control Study’s Plan Six
Alternative.

Economic Planning Division, Valley National Bank of Arizona Rio Salado Development
District, June 1983. The study quantifies, on an annual basis, new public dollar revenues
derived from increased property and sales tax revenues and income generated by the Rio
Salado project from the sale an/or lease of publicly owned land in the project area. The
study also consolidates the overall economic benefits from the Bureau of Reclamation’s
Central Arizona Water Control Study Plan Six Alternative with those of Rio Salado.
Conclusions from this study indicated that over a fifty year period, Plan Six-Rio Salado
Projects, in combination, will provide $7.6 billion in public revenues and $2.4 billion in
private benefits to the metropolitan region and the State of Arizona.

Rio Salado Draft Evaluation Report Part V - Water.

Water Resources Associates, Inc. November 17, 1982. The study evaluates the potential
options and constraints associated with the water availability and Flood Management Plans
of the Rio Salado project. Sources for domestic water include obtaining CAP allotment,
obtaining water rights from surface and groundwater and from lands within the district.
Sources for aesthetic and recreational water will can be from poor quality groundwater.
Flood management plans were based on an existing condition scenario and also of an
upstream flood control design condition.
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Potential Reuse Options for Wastewater Effluent and Residual Solids.
U.S. Army Corps of Engineers Los Angeles District Phoenix Urban Study, June 1977.
This report presents various practical reuse options and suggest considerations as to their
individual feasibility for application in the Phoenix urban area. Each reuse option is
individually discussed as it relates to quantity and quality and their resultant changes.
Discussions of Arizona water rights, effluent ownership, and present and future reuse
agreements.

Final Environmental Assessment East Papago Freeway (State Route 217).

Arizona Department of Transportation Environmental Planning Services, August 1987. The
Final Assessment considers the likely impacts and effects of the alterative selected for
design, right-of-way acquisition, and construction. This study is part of the East Papago
and Hohokam Freeways Location Study.

Rio Salado Reconnaissance Study Appendix A: Environmental Evaluation.
August, 1994. This Environmental Assessment Evaluation presents a brief synthesis of
present conditions, active and passive location of landfill sites, potential mitigation of upper
aquifer contamination, preservation and/or reconstruction of ecological habitats and
potential opportunities for water resources recreation based on demand and economic
feasibility. The study area includes 28 miles of Rio Salado from Tempe through Phoenix
to the confluence of Gila and Agua Fria Rivers.

Salt River Bank Stabilization Reconnaissance Report- Final.
U.S. Army Corps of Engineers Los Angeles District South Pacific Division, February,

1994. The study is located entirely 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. Salt River Pima-Maricopa Indian Community
initiated construction of bank stabilization of two of the landfill sites under study. The
study concludes with a finding that Federal interest is not warranted at this time.

The Awareness, Knowledge, and Opinions of Metropolitan Phoenix Residents Regarding the

Rio Salado Project.
Arizona State University, September 1982. This study determines the awareness,

knowledge, and opinions of the residents of metropolitan Phoenix, regarding the Rio Salado
Project. The study applied selected perspective and strategies from the fields of marketing
and policy analysis to a large-scale project in the public sector.

Salt-Gila River Land Use and Structures Inventory Granite Reef Dam to Gillespie Dam.
The Flood Control District of Maricopa County, March 1, 1994. This report provides an
inventory of various structure, utilities, and land use conditions along the Salt and Gila
Rivers from Granite Reef Dam to Gillespie Dam. It has been prepared to provide input
and support to the U.S. Army Corps of Engineers in its development of an Operations
Manual for flood control space behind new Roosevelt Dam.
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Tempe Rio Salado: An Urban Oasis.
The Waterfront Center, July 1994. The report provides an overview of plans before critical
decisions are made to give an expert "second opinion" on the directions made on the
project.

Rio Salade Channel Improvement Mill Avenue to Hayden Road.
Simons, Li & Associates, Inc. March 1989. The study is part of a comprehensive plan
undertaken by the City of Tempe’s Rio Salado Task Force. This report 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 due to the proposed changes.

Intensity Density: A Look at Phoenix Over the Next 25 Years.
City of Phoenix Planning Department, 1991. The study develops a geographic picture of
what Phoenix will be like in 25 years given the current growth patterns, and reflecting the
policies found in the General Plan. The study provides a general vision of what Phoenix’s
urban form will be like in 2015.

Final Draft Public Art Master Plan Rio Salado Tempe, Arizona.
Helene Fried Associates, Reid & Associates Architects & Planners, Inc., Tad Savinar, 1993.

This document is a comprehensive Public Arts Master Plan for the Rio Salado Overlay
District to include assessment analysis and recommendations regarding three primary areas
of interest: public art, cultural facility development, cultural animation including festivals,
exhibitions and special events.

Plan of Action & Cost Estimates for Investigation and Remediation of Waste Sites Within
the Master Plan Area for the Rio Salade Development District.
Dames & Moore, September 17, 1987. The study investigates a plan of action for the
investigation and remediation of waste sites within the Rio Salado Master Plan area and
to provide 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.

South Phoenix Village Redevelopment Area Plan.
City of Phoenix, December 20, 1989. This plan acts as a guide for the rehabilitation and
redevelopment activities in the area. The South Phoenix Village Redevelopment Area is
one of eleven redevelopment areas located in South Mountain and Central City Villages.

Rio Salado Draft Evaluation Report.
Carr, Lynch Associates, November 15, 1982. This study is a first phase analysis of the
reclamation of the Rio Salado. The study includes discussion on: 1) the physical structure
of the project and its surrounding, 2) the social structure, 3) the economic situation, and
4) water supply and flood-control.
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Tempe Rio Salado Wildlife Habitat Master Plan.
Howard Needles Tammen and Bergendoff, October 22, 1990. This master plan document
is a site specific proposal to mitigate for habitat losses due to project construction. An
Environmental Assessment of the proposed channelization of the Salt River prepared by
the City of Tempe indicates that wildlife habitat will be lost due to propose channelization
of the Salt River. This report documents the habitat restoration measures that are proposed
by the City of Tempe to compensate for project habitat losses.

Red Mountain Freeway Landscape Concept Report.
HNTB Corporation, May, 1993. The purpose of this report is to present the landscape
character desired by the City of Tempe for the Red Mountain Freeway (Segment 5)
adjacent to the Rio Salado Park. The landscape concept is based on the following: 1) the
unique setting adjacent to the Salt River and Rio Salado Park, 2) future and present land
uses surrounding the freeway, 3) profile of the mainline and 4) the construction budget.

City of Tempe Rio Salado Plan.
City of Tempe, May 20, 1982. This document is a guidance for the City Council and its

Boards and Commissions in making decisions concerning development in the Rio Salado
Planning Area. The plan includes a description of the scope and concept of development
and use for all lands within the Tempe Rio Salado area, 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.

Summary Report Phoenix Urban Study Final Report.
U.S. Army Corps of Engineers Los Angeles District, December 1981. The study

investigated water and related land resources issues in the Phoenix metropolitan area.
Issues discussed include: water quality, flood-control, water conservation, 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.

Rio Salado Phase 3.

U.S. Army Corps of Engineers, May 1978. The study evaluates problems and alternative
! possibilities relating to flood control, waste water, flood water conservation, fish and
: wildlife recreation. The study extends along the Salt River from the Gila River confluence
to the Granite Reef Dam focusing especially on the 16-mile reach between 27th Avenue
in Phoenix and Country Club Drive in Mesa.

Rio Salado Reconnaissance Study Appendix A: Habitat Analysis in Appendix
A:Environmental Evaluation.
September 1994. This study documents a field reconnaissance conducted to determine the
present habitat values of the vegetation within the Rio Salado study area. Habitat types
affected by the project include wetland, cottonwood/willow riparian forest, mesquite habitat
and tamarisk. A total of 29 site were assessed during the field study.
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Gila River and Tributaries Salt-Gila, Arizona Reconnaissance Report.
U.S. Army Corps of Engineers, December 1989. 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 no analyzed solution was economically
justified, therefore the study should not proceed to the feasibility phase, but be terminated
at the reconnaissance phase.

Central Maricopa County Drainage Area Arizona Reconnaissance Study.
U.S. Army Corps of Engineers Los Angeles District, June 1992. This study describes and

analyzes flooding problems and water resource opportunities within the Phoenix
metropolitan area to develop a wide range of alternatives that would reduce the severity,
or totally eliminate these problems. Twenty three flooding problems were identified within
Central Maricopa County. Two areas determine to have federal interest are White
Tanks/Agua Fria drainage and Tres Rios were evaluated in the reconnaissance study. It
was recommended that the study not proceed to the feasibility phase.

City of Tempe Rio Salado Design Study.
City of Tempe Planning Department. This design study examines the present condition in
depth and makes recommendations for land use and transportation. Recommendations are
related to the regional Rio Salado Plan, to Tempe’s Neighborhood Development Program
and to Arizona State University’s planning program.

Rio Salado Phase 2 Planning Study.
Maricopa Association of Governments, July 1974. This document is a continuation of the
study design presented in Phase I. An overall concept plan for the Rio Salado project area
and specific plans for two demonstration projects are presented in this document. Specific
details of water use and implementation recommendations are also presented.

Tempe Rio Salado Project Phase II.
City of Tempe Planning Division Community Development, January 27, 1978. Phase II
is a Preliminary Design Study that present three alternatives: 1) limited water facilities
with a semi-desert environment, 2) maximum water facilities with a verdant water oriented
environment and 3) a quasi-water oriented environment that envisions less water.

Tempe Rio Salado.
City of Tempe Community Development Department. This document discusses in general

the Tempe Rio Salado Project Area which consists of restoring a five mile stretch of the
river into a linear green belt. This brief document provides a project overview and
discusses the primary goals of the project, flood-control features, economic and social
benefits to the Tempe citizens and the valley.
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Geomorphic Assessment of the Lower Salt, Central Arizona - Draft.
Prepared by ASU for U.S. Army Corps of Engineers, August 1994. This report supports
a reconnaissance-level geomorphologic evaluation of the Lower Salt River and a portion
of the Gila River. The study discusses environmental history, hydrologic system,
geomorphic system and engineering features of the Salt River.

Rio Salado Engineering Report
CH2M Hill, August 1992. This engineering report represents the findings of a one-year

study of engineering feasibility of creating a Town Lake as part of the Rio Salado project.
This report is intended to provide City decision makers with information regarding Town
Lake and alternatives for lake water supply. Alternative methods of lake construction,
alternative projects for protecting the lake from runoff, and alternative approaches for
supplying the lake were presented in the report.

Special Study of Flood Damage Reduction Measures on the Salt and Gila Rivers.
U.S. Army Corps of Engineers Los Angeles District, December 1981. This document was
prepared as a result of severe flooding along the Salt and Gila River. The flood damage
reduction measures presented include discussion on floodproofing, relocation, floodplain
regulations, preparedness planning, channel excavation and evaluation of hydraulic
structures.

Environmental Assessment for that Portion of the Tempe Rio Salado Project.
City of Tempe Community Development Department, March 7, 1990. This environmental
assessment is a follow-up to flood protection required by the location of the East Papago
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.

Tempe Rio Salado Park Plan.
Arizona State University College of Architecture & Environmental Design, September 21,
1988. The report documents the process and the intent of the final product to help guide
future development initiatives. This document was prepared as a companion document to
the City of Tempe Rio Salado Master Plan. The plan combines development, organized
sporting events, environmental concerns, economic interests and others to achieve a
balanced development program.

Rio Salado Economic Development Area, Economic Development Opportunities: An
Analysis of Long-Term Potential.
City of Phoenix Community and Economic Development Department, September 13, 1994.
The study determines the economic future of the area given present conditions. The study
also identifies the types and levels of economic development activities necessary to initiate
and sustain continued economic development within the study area.
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Potential Water Sources for Rio Salado a Preliminary Memorandum.
Rio Salado Development District, May 1982. This memorandum provides a basis for the

determination of a source of water for the Rio Salado project. It identifies potential
sources, gives general background on these sources, and provides a preliminary analysis of
each.

A Vision for the Salt River Corridor.
City of Phoenix Planning Department, July, 1994. This report summarizes resulting
problems and issues that are part of the setting of the present river. The report includes
resources and activities that will be the basis of the area’s restoration.

Phoenix Water Reclamation and Reuse Study Tres Rios Demonstration Wetlands

Conceptual Design.
Bureau of Reclamation City of Phoenix in cooperation with Arizona Game and Fish, ADQ,
Maricopa County Parks and Recreation, Flood Control District and EPA, October 1993.
The study evaluates methods for reclaiming water from sewage effluent from the
metropolitan area of Phoenix and develops plans for using the reclaimed water directly or
through exchange mechanisms. This report presents a conceptual design for a constructed
wetland demonstration project designed to improve the quality of treated effluent from the
Phoenix area.

Phase I Environmental Assessment Rio Salado Development Area Site Located North of the

Salt River and South of Hammond Lane Between 10th and 16th Streets, Phoenix, Arizona.
Prepared by SCS Engineers for the City of Phoenix, June 21, 1993. This site assessment
is part of a larger environmental investigation of the proposed Rio Salado Development
Area. Findings confirmed that the site contains landfilled areas, commercial/industrial,
businesses and residences. It was recommended that field investigation be performed on
a portion of the alignment to evaluate the potential presence of contaminants associated
with the 14th Street Landfill.

Phase I Environmental Assessment Parcel Located North of Pioneer Street and South of the
Salt River Between Central Avenue and 7th Street.
SCS Engineers prepared for the City of Phoenix, June 17, 1993. This document is an
environmental assessment of a 65-acre property and is a part of a larger environmental
investigation of the proposed Rio Salado Development Area. A park is proposed for one
half of the site and a proposed roadway alignment for the other half.

Site Screening Report Rio Salado Development Area Bounded by Central Avenue, 16th
Street, Watkins Street, and Illini Street.
SCS Engineering prepared for the City of Phoenix, July 30, 1993. This site screening
study was performed as part of a project that included two specific sites within the Rio
Salado Development Area (RSDA). The purpose of the study is to obtain information
regarding known environmental concerns that may impact development within the RSDA.
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Rio Salado Master Plan- Final Draft. ,
Carr, Lynch Associates, January 1985. This master plan document is a guideline for the
development of the Rio Salado. It serves as a policy guide for an extending sequence of
actions. The Master Plan involves a major reclamation of nearly 10,000 acres of land,
including transformation of the present riverbed into a regional park, development of its
banks, cultural and educational uses.

Central Arizona Project, Modified Roosevelt Dam.
In cooperation with the U.S. Bureau of Reclamation, the U.S. Army Corps of Engineers,

under the authority of Section 7, Flood Control Act of 1944, is in the process of
developing a Water Control Plan, Manual, and Field Working Agreement for operating the
flood control space at Modified Roosevelt Dam. As a result of this effort, new hydrology
for the lower Salt and Gila Rivers will be developed and could affect floodplain
delineations through the region. A draft of the Water Control Plan and Manual is
scheduled for public release in December, 1995.
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IV  PUBLIC INVOLVEMENT
4.1 General
Several public involvement techniques utilized in the Rio Salado Reconnaissance Study and are

discussed below.

4.2 Public Workshops
On June 2, and June 7, 1994 public workshops were held in Tempe and Phoenix, respectively.

Public notification of the workshops was made through press releases and direct mailings to
Federal, state, local agencies, civic organizations and individuals who have participated in
previous local public water resources planning efforts. Representatives for the Cities of Tempe

and Phoenix (the local sponsors) played an active role during the course of the workshops.

The purposes of the workshop were 1) announce the initiation of the reconnaissance study effort,
2) outline the goals and objectives of the study, 3) obtain input from participants relative to the
problems and opportunities to be addressed in this reconnaissance study, 4) discuss the planning

milestones schedule, 5) address questions raised by participants.

4.3 Rio Salado Task Force
A task force was organized to provide technical and local perspectives throughout the study;
from the initial scoping effort though plan formulation and evaluation. The Task Force consisted
of Federal, State, and local agencies. The Task Force met at major milestones during the

planning process.

4.4 Technical Teams

Technical teams were organized to address specific technical areas involving the four major
outputs of this reconnaissance study, i.e., flood control, riparian habitat restoration, recreation,
and water quality. Technical team members consisted of a sub-set of the Task Force and met on

an as-needed basis.
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4.5 Agency Coordination

Throughout the reconnaissance study, coordination with Federal, state and local agencies and
municipalities was an on-going process. Representatives from the agencies listed below served
as an integral component of the planning process.

U.S. Bureau of Reclamation

U.S. Fish and Wildlife Service

Arizona Department of Environmental Quality

Arizona Department of Water Resources

Arizona Game and Fish Department

Flood Control District of Maricopa County

City of Phoenix

City of Tempe

4.6 Civic Organization Participation
During the course of the reconnaissance study, meetings with civic groups and organizations

helped scope the problems, opportunities, and constraints to be addressed in the study effort. The
following organizations were represented in the study:

Arizona Riparian Council

Arizona Rock Products Association

Maricopa Association of Governments

Salt River Project

Toxic Waste Investigative Group
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Vv PLAN FORMULATION: PROBLEMS AND OPPORTUNITIES
5.0 Summary of Present and Future-Without-Project Conditions

As directed by Congress, the Rio Salado Reconnaissance Study investigated four water resources
outputs including flood control, riparian habitat restoration, recreation and water quality. The

without-project conditions relative to each of these outputs are summarized as follows:

Flood Control

1.  Discharge-frequency estimates for the Salt River assume the presence of a modified
Roosevelt Dam. The 100-year discharge is estimated at 160,000 cfs at the Tempe Bridge.

2. Approximately 530 structures are potentially subject to 100-year flooding of the Salt River.
The total value of these structures is approximately $26,000,000 for the 100-year flood and
$32,000,000 for the 200-year flood. Average annual flood-related damages are estimated
by very preliminary methods at $145,000.

3. The 51st Avenue, 35th Avenue, 7th Avenue and 24th Street bridges have been identified
as potentially subject to damage resulting from channel degradation caused by inflow to
sand and gravel mines. The total replacement cost for the impacted bridges is estimated
at $21,000,000. Average annual headcut-related damages, including bridge replacement
and traffic detours, is estimated by very preliminary analysis at $530,000.

4.  The 91st Avenue Wastewater Treatment Plant is subject to erosion damage on discharges
exceeding a 20-year flood. Average annual damages are estimated at $354,000 to
$654,000.

Riparian Habitat Restoration

1.  Federal Dams constructed in the early 1900’s in the upper Salt and Verde Rivers, upstream
of Rio Salado, have, over the last eight decades, limited flows in the lower Salt River to
spills associated with flood flows. As a result, virtually all historical downstream riparian
habitat has been severely limited. Open water bodies supporting waterfowl and migratory
species, have been eliminated.

2.  Indian Bend Wash, a Corps flood-control project within the Rio Salado study area, has
eliminated high value riparian communities, which represented one of the few sizeable
remnants of the mesquite bosque community in central Arizona, and the last in the Phoenix
Metropolitan area. Additionally, a significant portion of riparian acres removed by the
project were not incorporated in the basis for mitigation.
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Salt River riparian communities in the Rio Salado area are currently supported by
wastewater effluent, agricultural tailwater, sporadic flood releases from upstream, and local
storm-drain runoff. Local municipalities propose elimination of effluent discharges into
the Salt River for economic reasons (avoid costly 1996 NPDES plant upgrades) and
conservation reasons (groundwater recharge as a future water source). The impacts to
riparian habitat will be detrimental.

Agricultural land use will give way to rapid urbanization of the Rio Salado area. As
agricultural lands diminish, so also will the availability of agricultural tailwaters that are
discharged into the Salt River. Agricultural tailwaters, currently supporting numerous
riparian communities toward the western portion of Rio Salado would be significantly
affected.

It is conceivable that NPDES permits for storm water runoff could force municipalities to
collect storm water runoff for treatment at wastewater treatment plants or at separate,
individual treatment facilities to be constructed. This expensive solution for NPDES
compliance would, at the same time, curtail the availability of water for habitat currently
supported by storm water runoff. This would have an additional impact on riparian habitat.

Recreation

The Phoenix metropolitan area of 2 million people has a very high unmet demand for water
resource-based recreation which has been estimated at almost 12,000,000 user days per
year.

Opportunities for water-related recreation activities within the Rio Salado area will be
economically justified.

Water Quality

Over 55 major storm drains drain an area of 267 mi”> which discharges into the Salt River.
Estimated annual runoff from Phoenix and Tempe is 18,000 ac-ft and 11,000 ac-ft
respectively. The quality of urban storm runoff from the Phoenix metropolitan area is
highly variable and frequently exceeds water quality standards for bacteria, pesticides,
petroleum products, metals, and nutrients.

There are a number of groundwater quality problems in the Salt River Valley. Much of
the shallow groundwater in the vicinity of the western part of the project has elevated
levels of TDS, chloride, and nitrate and areas of high and low levels of volatile halocarbons
are present in many areas. Most of the inorganic problems (TDS, chloride, nitrate) can be
traced to natural factors and long term irrigation practices. Nitrate levels are high
throughout the area west of Central Avenue and significantly increase in the area northeast
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of Tolleson. The City of Tolleson water supply may be threatened by contaminated
groundwater plumes.

3. Trace organics such as volatile halocarbons are also a problem in wide areas near Phoenix.
Volatile halocarbons are located in shallow groundwater beneath a number of landfills
along the Salt River, near some industrial facilities, superfund sites, and beneath a large
area between the Sky Harbor Airport and downtown Phoenix. The pesticide DBCP has
been detected at concentrations exceeding the drinking water maximum contaminant level
(MCL) of 0.02 parts per billion (ppb). DBCP is now a suspected carcinogen and was
banned for agricultural purposes in 1979.

4.  The Corps Indian Bend Wash flood control project flows through a Federal Superfund site
and discharges its flows into the Salt River at Rio Salado. Several water quality concerns
associated with Indian Bend Wash discharges have been expressed by local municipalities.

5.1 Flooding and Drainage
5.1.1 Without-Project (Present) Conditions

River 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
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slope of the same rock type and (2) a bedrock surface, in some cases covered with a layer

alluvium not more in thickness than 1/100 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 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 directly

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, moderately well sorted and stratified, cdmpose the bulk of the deposits left by the Salt
River. These deposits are composed of well-rounded clasts and are locally interbedded with silts

and clays. The fine sediments are derived from overbank 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.
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The geomorphologic history of the river is characterized by natural scour and fill events, floods,
and channel shifts. However, urban development within the study reach has altered the channel
from meandering to a straight channel with high banks in several reaches. The channel has
shifted within the flood plain several times from the 1880’s to present, meandering on the north
side of the flood plain 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.

The river is dominated by scour and fill events which degrade the river in some areas and
aggrade it in others. The scour and fill transportation of sediment 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 overbank deposits. Many of these deposits have recently
been disturbed by intensive mining for sand and gravel. Mining of sediments alters later
transportation events, by reducing the amount of material that can be transported by removal and
compaction, loosening other sediments and sand pits serve as depositional traps for fine

sediments.

Flood flows are probably the most important events in the transportation of sediment along the
Salt River. Sediment transported in a scour and fill setting by flood flows tends to move in
waves or pulses, rather than at a constant rate through time. In essence there are slugs of
sediment moving downstream periodically during flow events. Prior to damming of the river,
smaller flow events moved sediment (fine sands, silts and clays) by incising downward into the
larger slugs of sediment found in the channel. However, incision and movement of sediment by

these smaller events do not compare to the order of material move during a flood event.

In summation, the geomorphic history of the proposed study reach is a story of change. There
have been continual changes in the vegetation found in the riparian corridor, both by natural and

anthropogenic causes. The river has shifted its course on numerous occasions, creating new
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depositional environments, new sediment sources and new mediums for plant establishment. At
present the environment should be considered degradational, with the river continuing to incise
downward. The sediment that is moved in this section of the river is carried downstream, with

a large portion of it stored behind downstream dams.

Flooding
Figure 5.1 (A, B, C, D and E) illustrates the 200-year and 100-year floodplain limits extending
from McClintock bridge to the Agua Fria River confluence. These floodplain limits are based
upon the present (pre-modification of Roosevelt Dam) discharge estimates of 215,000 cfs for the
100-year flood and 260,000 cfs for the 200-year flood. Furthermore, the mapping is based upon
1992 topography which has since been modified in places. Major modifications have occurred
in the Tempe area where soil-cement banks now contain the entire 100-year discharge.
Floodplain mapping based upon recent topography and the post-dam-modification discharges was
not available at the time of this study. The floodplain illustrated in Figure 5.1, and the related
information provided below, are presented as the best information available at the time of this
study and provide a reasonably accurate depiction of the floodplain conditions throughout the

study area.

The floodplain ranges in width from approximately 500 feet at the 7th Street bridge to 10,000
feet at the Agua Fria River confluence. The floodplain mapping is adapted from preliminary
mapping prepared by Michael Baker Jr Engineering (1993) for revisions to the Federal Insurance
Rate Maps. Because these maps are preliminary, they are subject to change. The Rio Salado
study area is divided into seven reaches for purposes of describing flood-related without-project
conditions. Table 5.1 provides a summary of a preliminary inventory of structures, identified
from aerial photographs, within the floodplain for each reach. The seven reaches are described
below:

Reach 1:  McClintock Road Bridge to the Hohokam Expressway bridge

Reach 2: Hohokam Expressway bridge to 16th Street bridge

Reach 3:  16th Street bridge to 35th Avenue bridge

Reach 4:  35th Avenue bridge to 51st Avenue bridge
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McClintock Houses 0 $0 0 $0
to Mobile Homes 0 $0 0 $0
Hohokam Comm./Ind. 2 $200,000 6 $600,000
Freeway
Subtotal 2 $200,000 6 $600,000
Hohokam Houses 2 $100,000 2 $100,000
Freeway to Mobile Homes 0 $0 0 $0
16th Street Comm/Ind. 9 $900,000 9 $900,000
Subtotal 11 $1,000,000 11 $1,000,000
16th Street Houses 8 $400,000 8 $400,000
to Mobile Homes 15 $225,000 15 $225,000
35th Avenue Comm/Ind. 5 $500,000 5 $500,000
Subtotal 28 $1,125,000 28 $1,125,000 .
35th Street Houses 3 $150,000 55 $2,750,000
to Mobile Homes 5 $75,000 10 $150,000
51st Avenue Comm/Ind. 5 $500,000 20 $2,000,000
Subtotal 13 $725,000 85 $4,900,000
51st Street Houses 13 $650,000 15 $750,000
to Mobile Homes 10 $150,000 10 $150,000
75th Avenue Comm/Ind. 5 $500,000 5 $500,000
Subtotal 28 $1,300,000 30 $1,400,000
75th Avenue Houses 15 $ 750,000 30 $1,500,000
to Mobile Homes 16 $ 240,000 20 $300,000
Gila River Comm/Ind. 2 $ 200,000 10 $1,000,000
Conf.
Subtotal 33 $1,190,000 60 $2,800,000
Gila River Houses 290 $14,500,000 290 $14,500,000
Conf. Mobile Homes 65 $975,000 65 $975,000
to Agua Fria Comm/Ind. 45 $4,500,000 45 $4,500,000
Conf!
Subtotal 400 $19,975,000 400 $19,975,000
Total 515 $25,515,000 620 $31,800,000
! 200-Year floodplain limits not available.

————}}
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Reach 5:  51st Avenue bridge to 75th Avenue alignment

Reach 6:  75th Avenue alignment to the Gila River confluence

Reach 7:  Gila River confluence to the Agua Fria River confluence
Reach 1 extends approximately 4 miles from the McClintock Road bridge to the Hohokam
Expressway bridge (SR143). The 100-year floodplain varies in width from 1,000 feet to 2,400
feet from Rural Road to the Hohokam Expressway. There is soil-cement bank protection along
the north and south banks of the river. These levees contain the 200-year discharge throughout
most of the reach. There are two structures with a total value of approximately $200,000, located
within the 100-year floodplain limits.

Reach 2 extends approximately 3 miles from the Hohokam Expressway to the 16th Street bridge.
The 100-year floodplain in Reach 2 ranges in width from 700 to 1,800. There are '11 structures
with a total value of approximately $1,000,000 within the 100-year floodplain. Sand and gravel
mining pits exist along the north and south banks of the river downstream of the 24th Street
bridge. The mining pits are within the 200-year floodplain but outside the 100-year floodplain.
The Sky Harbor Airport is located along the north bank of the Salt River within this reach.
Maricopa Freeway (I-10) and the proposed Sky Harbor Access Road cross the river within this

reach.

Reach 3 extends approximately five miles from the 16th Street bridge to 35th Avenue bridge.
The 100-year floodplain varies in width from 800 feet to 3,500 feet. Several sand and gravel
mining activities exist along this reach, with very large pits near the 27th Avenue bridge and the
7th Avenue bridge. There are two landfills, at 19th and 27th Avenues within this reach.
Approximately 28 structures with a total value of approximately $1,125,000 are within the 100-
year floodplain in this reach. A wastewater treatment plant is located along the north bank at
23rd Avenue. The treatment plant is protected by a berm and is outside the 100- and 200-year
floodplain.

Reach 4 extends for two miles from the 35th Avenue bridge to the 51st Avenue bridge. The 100-

year floodplain within this reach varies from 1,300 feet to 3,500 feet wide. A large sand and
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gravel mining operation exist approximately 1,500 feet downstream of the 35th Avenue bridge.
Approximately 13 structures with a total value of approximately $725,000 are within the 100-year
floodplain in this reach. The estimated value of structures within the 200-year floodplain is

$4,900,000.

Reach 5 extends for 3 miles from the 51st Avenue bridge to the 75th Avenue alignment. The
channel meanders and remains natural throughout most of this reach. The 100-year floodplain
varies in width from 1,500 feet to 3,000 feet. A sand and gravel mining operation exists
downstream of the 51st Avenue bridge. Approximately 28 structures with a value of

approximately $1,300,000 are within the 100-year floodplain.

Reach 6 extends approximately 5 miles from the 75th Avenue alignment to the Gila River
confluence. The 100-year floodplain widens from 3,000 feet to 7,000 feet at the Gila River
confluence. Approximately one square mile of agricultural land is within the 100-year floodplain.
Approximately 33 structures with a total value of approximately $1,190,000 are within the 100-
year floodplain. The 91st Wastewater Treatment Plant is located along the north bank within this
reach. The treatment plant is located outside of the 100-year floodplain, but it is possible that
a 100-year flood could back up the plant’s outflow channel and flood portions of the interior of
the plant.

Reach 7 extends three miles from the Gila River confluence to the Agua Fria River confluence.
The 100-year floodplain width ranges from 7,000 feet to approximately 10,000 feet. The Salt
River remains natural with heavy vegetation within this reach. Several square miles of
agricultural land is within the 100-year floodplain. Approximately 400 structures with an
estimated value of $19,975,000 are within the 100-year floodplain in this reach.

Reach 7 includes the Holly Acres subdivision. The Flood Control District of Maricopa County
in 1984 completed a 1.25-mile-long bank stabilization and levee project designed to protect the
Holly Acres subdivision from flows up to 115,000 cfs (a 10-year discharge) plus three feet of

freeboard. The 100-year discharge will overtop this levee in places and there is a flow break-out
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of approximately 15,000 cfs on a 100-year discharge upstream of 116th Avenue that could affect
this area. Construction of a proposed bridge at 116th Avenue will likely not improve the

breakout condition.

The Flood Control District of Maricopa County has a project to clear a 1,000 foot wide corridor
free of phreatophytes (primarily salt cedar) from 91st Avenue, through the study area, and
continuing downstream to Gillespie Dam for a total distance of approximately 36 miles. This
project, currently set aside pending the recommendations of the Flood Control District/Arizona
State University Salt/Gila Policy Management Study, was designed to allow floodwater to flow
unimpeded through a watercourse previously occupied by dense salt cedar stands. Although a
wider clearing (2000 feet, for example) was desirable from a flood control standpoint, the
environmental impacts prohibited this alternative from being fully developed and analyzed. The
final 1,000 foot wide alignment avoided stands of cottonwoods and willows and included the

natural low flow channel in many locations.

There are 25 roads crossing the Salt River along the study reach. Sixteen of these crossings are
bridge structures. Figure 5.1 shows the locations of these crossings. Table 5.2 lists the crossings,

flow capacities, average daily trips and approximate structure replacement costs.
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McClintock Road bridge COT 250000 51,635 $6,300,000
Rural Road bridge COoT 250000 36,571 $6,600,000
Mill Avenue Bridges (2) bridge CoT 250000 22,141 $11,600,000
Southern Pacific RR bridge SPRR 250000 Not Not
Available Available
Priest Drive bridge COT 289000 21,496 $5,500,000
Hohokam Expwy bridge ADOT 289000 Not $8,600,000
Available
Maricopa Fwy (I-10) bridge ADOT 215000 - Not $11,700,000
Available
24th Street bridge cop 180000 19,780 $4,200,000
16th Street bridge CopP 180000 22,880 $6,200,000
7th Street bridge cop 200000 20,500 $3,000,000
Central Avenue bridge Cop 180000 25,000 $3,500,000
7th Avenue bridge Ccop 200000 19,100 $4,000,000
19th Avenue bridge COP 180000 16,900 $4,300,000
35th Avenue bridge COP 105000 15,000 $2,600,000
51st Avenue bridge MCDOT 200000 8,555 $6,000,000
67th Avenue Pg\;gd MCDOT <5000 2,425 $150,000
91st Avenue Pg\i/le)d MCDOT <5000 859 $250,000
115th Avenue Paved MCDOT <5000 3,257 $2,50,000
Dip
El Mirage Road PB\;gd MCDOT <5000 306 $250,000
Total $87,250,000
! COT City of Tempe
COP City of Phoenix
ADOT Arizona Department of Transportation
SPRR Southern Pacific Railroad
2 Estimate based on $60/sf of bridngCCk and $20/sy for dip crossings
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Transportation

Bridge Scour
A preliminary scour analysis was performed for bridges crossing tﬁe Salt River along the study
reach. Three bridges were identified to have potential scour problems during a 100-year flood.
The 24th Street bridge, Central Avenue bridge, 35th Avenue Bridge and the 51st Avenue bridge
were found to potentially have scouring depths lower than the present bridge supports. These
bridges might be expected to fail during a 100-year flood. The total value of these three
structures is approximately $13,700,000.

Headcutting from Sand and Gravel Mines

The many sand and gravel operations along the river are potentially subject to Salt River inflows
during major flood events. As inflows occur, severe and rapid channel degradation can occur
upstream and downstream of the pits. Nearby bridges can be significantly affected by this
degradation, causing the bridges to fail. For example, during the 1993 floods, the degradation
of the Alma School Road Bridges was so severe that the Maricopa County Department of
Transportation has installed emergency stream grade-control protection to prevent failure of the

bridges.

The proper evaluation of potential channel degradation from inflow to pits is complex. However,
as a general rule for the Salt River, bridges should be located at least 200 feet upstream of the
point where a line sloping upwards upstream at 1%, beginning at the vertical midpoint of the
upstream edge of a pit, intersects the present stream bed as illustrated in Figure 5.2. Using this
general guideline, five bridges within Rio Salado have been identified as potentially in danger
of damage resulting from inflow to nearby pits. These bridges are at 51st Avenue, 35th Avenue,
19th Avenue, 7th Avenue and 24th Street. The total replacement cost for the impacted bridges
is estimated at $21,100,000.
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91st Avenue Wastewater Treatment Plant
The 91st Avenue Wastewater Treatment Plant (WWTP), operated by the City of Phoenix Water
Services Department, treats approximately 240 million gallons of effluent per day from the
Phoenix area. The plant is located on the north bank of the Salt River at 91st Avenue near the
confluence with the Salt and Gila Rivers.

The WWTP has no protection from erosion from the Salt River. Because of its close proximity
to the river, the WWTP is in imminent danger of severe erosion damage. It is estimated that
approximately 600 feet to 2,200 feet of bank migration, causing $17,725,000 to $32,725,000 in

damages (including maximum possible fines) could occur on a 100-year event.

5.1.2 Future Without Project Conditions

Flooding
While the 1.25 mile levee project provides some protection to the Holly Acres subdivision, other
less densely populated subdivisions and industrial/commercial lands will continue to be
susceptible to flood damages under future-without-project conditions.  Approximately 530
structures will potentially be subject to 100-year flooding of the Salt River (635 structures for
200-year flood) depending upon the elevation of the structures. The total value of these
structures is approximately $26,000,000 for the 100-year flood and $32,000,000 for the 200-year
flood. Average annual flood-related damages are estimated by very preliminary methods at

$145,000.

As urban sprawl and commercial/industrial development continues west from the Phoenix
metropolitan area, the threat of flood damages through the study area can be expected to increase
in the future. In view of Arizona Department of Transportation plans to complete the outer-loop
(South Mountain Freeway), future development is expected to occur along the freeway and to the
west. In addition, the recreation complex that is being developed at Estrella Mountain Regional

Park, will continue to attract off-site commercial and residential development in the area.

A second area concerning flood control pertains to releases of water stored in upstream dams
built on the Salt River by the Bureau of Reclamation and operated by Salt River Project. While

storage releases during periods of potential flooding are necessary from a dam safety standpoint,
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these releases could result in a variety of downstream impacts on the Salt River. During periods
of serious flood potential, large volumes of water are released from upstream dams and may
cause flood damage in the Phoenix metropolitan area. At the same time, lower volume releases,
which may not result in economic losses to public or private property, have an impact on riparian
habitat and in particular that of the Yuma clapper Rail, a Federally listed Threatened and
Endangered Species (T&E). Cattail/bulrush marsh communities provide habitat for the Yuma
clapper Rail. As flows reach 10,000 - 15,000 cfs, nesting and cover habitat of the Yuma clapper
Rail is overtopped with high water. The duration and extent to which habitat is unavailable to
the species could have a serious impact on its recovery in the study area. Given the scouring
effects of higher flows, the cattail/bulrush marsh communities, if unprotected, can be virtually

destroyed as upstream dam releases approach 30,000 - 50,000 cfs.

Transportation

Bridge Scour
Under future-without-project conditions, the 24th Street bridge, 35th Avenue Bridge, Central
Avenue bridge and the 51st Avenue bridge will continue to be subject to potential scour-related
failure during a 100-year flood. The total replacement cost of these bridges is approximately
$13,700,000.

Headcutting from Sand and Gravel Mines
There will continue to be a potential for damage to bridges resulting from channel degradation

caused by inflow to sand and gravel mines under without-project conditions. The 51st Avenue,
35th Avenue, 7th Avenue and 24th Street bridges have been identified as potentially subject to
this type of damage. The total replacement cost for the impacted bridges is estimated at
$21,100,000. Average annual headcut-related damages, including bridge replacement and traffic
detours, is estimated by very preliminary analysis at $530,000.

Low-flow Dip Crossings
There are four low-flow dip crossings along the study reach. These dip crossings are not

designed to withstand a 100-year flood. These dip crossings will continue to be impassable
during high river flows under without-project conditions. The total replacement cost for the dip

crossings is estimated at $750,000.
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Traffic Delay
During and after high flows of the Salt River, bridge and dip crossings may be impassable under

future-without-project conditions. Assuming an average 60-day closure period, based on the
experience of Gilbert Road during the 1993 flood, potential traffic delays are estimated by
preliminary analysis at $722,800 per closure. Table 5.3 lists detour routes and operating plus

travel time cost for each required detour. The bridges all have capacity to pass the 100-year

discharge. Potential closures would be due to scour and erosion-related damages.

McClintock Road 51,635 5.0 $3,170,390
Rural Road 36,571 2.5 $1,122,730
Mill Road 22,141 3.0 $ 815,670
Southern Pacific RR Not Available Not Available Not Available
Priest Drive 29,085 2.5 $ 892,910
Hohokam Expwy Not Available 35 Not Available
Sky Harbor Access Not Available Not Available Not Available
Maricopa Fwy Not Available 32 Not Available
(1-10)
24th Street Not Available 25 Not Available
16th Street Not Available 3.4 Not Available
7th Street Not Available 1.5 Not Available
Central Avenue Not Available 1.5 Not Available
7th Avenue Not Available 15 Not Available
( 19th Avenue Not Available 35 Not Available
“ 35th Avenue Not Available 6.0 Not Available
51st Avenue 8,555 6.0 $ 630,330
67th Avenue 2,425 5.4 $ 160,807
91st Avenue 859 8.0 $ 84,39
115th Avenue 3,257 11.0 $ 440,000
El Mirage Road 306 10.0 $ 37,580
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91st Avenue Wastewater Treatment Plant
The 91st Avenue Wastewater Treatment Plant will continue to be subject to erosion damage on
discharges exceeding a 20-year flood under future-without-project conditions. Average annual
damages are estimated at $354,000 to $654,000.

5.1.3 Opportunities
Flood-related damages are low in comparison to the potential cost of flood protection. The total
value of structures within the floodplain averages approximately $981,000 to $1,223,000 per mile
for the 100-year and 200-year floodplains, respectively. Flood protection costs, using soil
cement, are estimated at approximately $2,500,000 per mile. Consequently, with the exception
of the 91st Avenue Wastewater Treatment Plant, no opportunity for a Federally-funded flood-

control project has been identified.

5.2 Riparian habitat

5.2.1 Environmental History - Pre—Dam-Constrhction
Historically, gallery forests of cottonwoods and willows covered hundreds of miles along the
lower reaches of rivers like the Salt in the desert southwest. In modern times these forests are
one of the most endangered in the U.S. Optimal conditions for cottonwood - willow forests are
found in depositional environments where fine grained alluvial substrates are located on flood
plains. These forests commonly occur with other riparian assemblages because fluvial processes
(floodplain aggradation and channel meandering) create environmental gradients and mosaics

(e.g., water table depth, inundation frequency) which favor diverse riparian species assemblages.

Prior to dam construction in the early 1900’5, the Salt River riparian vegetation appeared to be
dominated by the cottonwood, willow and the various species of mesquite. This suite of
vegetation is considered to be representative of the natural *climax’ species that would be found
in an undisturbed riparian corridor along the Salt River. Cottonwoods occurred along the outer
bank of the river, at the extreme edge of the natural riparian vegetation. The willow and
mesquite bosques were located inward of the cottonwood, adjacent to the low flow channel and

closer to where there was a more continuous flow of water. Some channel areas were barren,
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while others had vegetation in strips along the low flow channels and abandoned high flow

channels.

The Lower Salt River was originally a perennial stream fed by snowmelt from the mountains to
the east and the highlands to the northeast. Its clear, streaming waters contrasted greatly with the
muddy, sluggish Gila River to the south and west. Flows in the river had a distinct seasonal

pattern, with highest flows occurring in December and January and lowest flows in October.

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 tress 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 were several species of fish

in the waters, similar to those found in the Gila River.

Large, dense mesquite forests or bosques are found along abandoned lakes, lake edges and river
flood plains 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 spanned widths of 5 to
10 miles and extended for hundreds of miles. Mesquite bosques usually are found on the drier
habitat types within the riparian continuum. The locations for this setting are flood plains or low

terraces several yards above the streambed, and up to 45 feet above the water table.

The U.S. Bureau of Reclamation constructed a series of dams in the Salt and Verde River
watersheds starting with Roosevelt Dam in the early 1900’s. Perennial flows on the Salt River
ceased, causing detrimental environmental impacts to natural wildlife habitat and riparian
communities along the Salt River. The elimination of natural base flows due to dams and
diversions has reduced most natural Salt River flows to summer or fall rainfall-related flood
events which favor the invasive salt cedar vegetation. Unlike cottonwoods and willows, salt cedar

has the ability to establish itself after floods that occur during any part of the growing season.

49




Salt cedar forests have low habitat value because of low plant species diversity, low canopy

height, and low vertical and horizontal complexity.

The Salt cedar had become well established in the riparian corridor by the 1920°s. The earliest
account of this exotic species was around 1900, but it did not really begin to establish itself until
the late 1910°s and early 1920’s. The coverage of salt cedar was heaviest in the 1940’s.
Photographs from the Mill Avenue Bridge from that period show the channel almost entirely
covered with this species. In the 1950’s there was a reduction of vegetation in general along the
river. This was in response to vegetation removal programs and fluctuations in the groundwater
levels. The trend of decreasing coverage of riparian vegetation continued until the mid 1960’s.
In the late 1960’s the exotic species began to dominate the channel once again, increasing in
density and areal extent. This continued until the early 1980’s when vegetation clearing programs
were enacted again. Table 5.4 provides a summary of historical phreatophyte cover of the study

area.

1937 2,374 2,460 4,198 2,495 11,527

1957 | 1,315 1,783 1,993 2,259 7,350

1961 996 1,216 1,960 2,414 6,586

1971 1,536 841 246 911 3,534

1973 396 363 456 749 1,964

1979 315 » 560 575 1,016 2,466
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5.2.2 Without-Project (Present) Conditions

Federal Dams ' ‘
In contrast to the benefits of Federal Dams on the Salt River system which provide water
conservation and hydropower, both of which led to the economic development of the Phoenix

metropolitan area, the environmental impacts were significant.

As a high-value component of the Sonoran Desert ecosystem, riparian vegetation along the Salt
River not only provided habitat to a major portion of wildlife in Arizona, but also established
corridors for species migration and diversity along the Salt River channel. Few minor remnants
of the once richly-diverse mesquite bosque communities of the Salt River currently exist. At
present, the vegetation is restricted to certain reaches where there is groundwater near the surface
or where effluent flows in the channel. A good example of this is the confluence of the Salt and
Gila Rivers, where there is a relatively dense cover of vegetation. The Salt and Gila River
confluence area has a high water table and continuous flow of effluent throughout most of the
year. This area is dominated by salt cedar, but locally there are some sites where native species

are present.

Today, threats to cottonwood and willow forests are primarily from human activities such as
groundwater pumping, damming, surface flow diversion and regulation, and inter-basin
groundwater and or surface water flow transfers. Salt cedar encroachment is another significant
threat. Artificial inputs of water occasionally support riparian communities similar to natural
assemblages, particularly in areas with waste water effluent such as at the 23rd and 91st Avenue
wastewater treatment plants within the Rio Salado study area. Diversion of this effluent is being
contemplated by numerous cities as an alternative to meeting stringent water quality standards,

but diversion could result in the decline or elimination of the riparian vegetation.

In conjunction with the Bureau of Reclamation, the Corps of Engineers, under Section 7 of the
Flood Control Act of 1944, is developing a Water Control Plan for operating the flood-control
space at Modified Roosevelt Dam. Riparian habitat impacts as a result of flood-control releases

from Modified Roosevelt Dam have not yet been determined. However, releases from upstream
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Federal Dams could impact riparian habitat, in particular that of the Yuma clapper Rail. As
cattail/bulrush marsh communities are inundated by high waters, feeding and nesting habitat of
the clapper Rail becomes unavailable, causing stress on this endangered species. It appears that
this habitat may be completely washed out when upstream dam releases approach 30,000 - 50,000
cfs. Salt River Project administrators report the frequency of releases of this magnitude have
occurred 26 times since 1916 with an average duration of 2 to 4 days per release. Protection of
this habitat from storage releases from Federally constructed dams, to provide for the flood
control component at these facilities, would assist the U.S. Fish and Wildlife Service in their

efforts to provide for a recovered population of the Yuma clapper Rail.

Indian Bend Wash
Indian Bend Wash is a Corps flood control project authorized for construction under the Flood
Control Act of 1965 (PL89-298). The project combines structural and non-structural flood
control measures to provide 100 year flood protection along Indian Bend Wash, southward to the

Salt River (see Figure 5.3).

Prior to project development, Indian Bend Wash supported a diverse wildlife population.
Appendix G contains a list of the predominating flora and wildlife species that previously

occupied the area. The list of species was taken from the Indian Bend Wash FEIS, 1973.

Only three areas were identified as having value as wildlife habitat within the project limits.
These areas included the inlet and outlet (Rio Salado Area) ends of the floodway and the

collector channel area.

The Indian Bend Wash inlet included a high quality, undisturbed, historical mesquite bosque
community was located in the area of Indian Bend Wash from Indian Bend Road to the Arizona
Canal. This 28 acre mesquite bosque community provided habitat of excellent value for such
species as morning and white-winged dove, Gambel’s quail, songbirds, ground squirrels and
rabbits. This mesquite bosque was a remnant of a habitat type which has practically disappeared

from central Arizona. It is here where the inlet to Indian Bend Wash was located. The
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entrenchment of the inlet necessitated the removal of the last sizeable area of native wildlife

habitat in the urbanized reach of Indian Bend Wash.

The collector channel along the Arizona Canal west of Indian Bend Wash was already urbanized,
however, a mesquite habitat corridor existed for 1-1/4 miles along the west bank of the canal and

ranged from 20 to 350 feet in width. This area was estimated to consist of 25 acres.

The outlet is located in the area from McKellips Road downstream to the confluence of Indian
Bend Wash and the Salt River (Rio Salado). As stated in the FEIS this area provided habitat for
a variety of birds and small wildlife species that were capable of living in an area surrounded by

urban development.

Threatened and Endangered Species that occupied the area was the prairie falcon, which may

have been an occasional migratory visitor to the area.

The habitat areas that occupied what is now the greenbelt floodway of Indian Bend Wash from
the Arizona Canal to the Salt River has not been accounted for in terms of habitat acres impacted
by the project. Figure 5.4 represents a map of the extent of natural vegetation presented in the
FEIS. The shaded areas on the map represent the amount of natural habitat considered to be
impacted by this project and do not include the floodway area. A possible reason for this
omission is that the upstream high quality riparian communities were considered to be "superior
to any found farther south along Indian Bend Wash." Descriptions of these habitats, however,
indicate the role these communities played in supporting wildlife. The following was taken from
the FEIS:

"The entire reach along Indian Bend Wash from the Arizona Canal to the Salt River
contains little unmodified natural habitat..... Cultivated agriculture and subsequent
urbanization and development have so modified this area the majority of the reach has
limited wildlife habitat. Where natural communities do exist, they are diverse and

relatively dense riparian communities that support wildlife. The reach from Princess Road
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to the Salt River is described as typical of an outwash plain. The dominant vegetation
includes salt cedar, salt bush, creosote bush, some sage, and many annuals. The annual

vegetation provided an energy base for a diverse fauna community."

This area now consists of a greenbelt floodway which totally removed the natural habitat. The
FEIS specifically states that "replacement of natural desert flora with an urban greenbelt" is
among the effects of constructing the greenbelt floodway. The floodway acres were, however,
not accounted for in disclosing these environmental impacts. The FEIS states that in total only
41 acres of wildlife habitat was lost which includes 28 acres at the inlet, 11 acres at collector
channels, a 5 to 10 feet wide strip 1,500 feet along the west bank of the Indian Bend Pump
Lateral, and 2 acres at the outlet. No mention of the acres of "natural desert flora" is reported.
To make matters more complicated, the 41 acres of wildlife habitat that were reported lost, were
mitigated with 40 acres of wildlife habitat purchased near the Town of Buckeye on the Gila River

approximately 50 miles away.

The environmental measures taken to mitigate the loss of wildlife habitat appear to have been
incomplete on the basis of locality, equity, and loss of high value riparian habitat. With respect
to locality, these wildlife communities represented the last sizeable area of native wildlife
communities and the last sizeable area of native wildlife habitat in the urbanized reach of Indian
Bend Wash. Mitigation measures at or near their original sites would have been beneficial for
a variety of reasons. First, removing the habitat and feplacing it with habitat some 50 miles from
the site has an immediate impact on wildlife populations in this largely urbanized area. Second,
there is no habitat continuity for surviving wildlife in the area or migratory species. Finally,
maintaining the last vestige of natural habitat in the Scottsdale and Tempe urban areas is
important ecologically from both an environmental and human community standpoint.
Environmental restoration of this wildlife habitat at or near Indian Bend Wash at Rio Salado, Salt

River is appropriate.
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The issue of equity involves an incomplete accounting of acres actually impacted by the project.

Not only was the number of acres impacted incomplete, but the importance of these acres may

have been understated.

While habitat in the floodway may have been of lower quality when compared to the high quality
mesquite bosque communities upstream, this area more than likely served as an important enclave
for wildlife cover and security within the urban setting. Furthermore, the area served as an
important potential migratory corridor within the five mile stretch of the floodway connecting the
high value habitats at the upper end of the Wash with the communities in the Salt River.
Environmental restoration measures should be considered in the vicinity of Indian Bend Wash

at Tempe Rio Salado.

Present Habitat
The four major habitat types described below exist within the Rio Salado study area. Figure 5.5
(A and B) shows the location of all sites within the study area of identified habitat types.

Wetland. This habitat type consists primarily of cattails, bulrushes, and occasionally water
cress. This community is located at the lowest elevations of the river along the
watercourse or in areas of shallow ponded water or heavily saturated soils.

Cottonwood/willow riparian forest. This habitat is dominated by a combination of
cottonwood and willow trees. This plant community is found along the active streambed
of the river or on the first terrace above the river.

Mesquite habitat type. This habitat type is dominated by honey mesquite and is normally
found on the upper terraces of the floodplain above the active river channel. The presence
of mesquite within the project area is minimal and not evaluated in detail in this report.
Tamarisk dominates the areas where mesquite would be located. ’

Tamarisk. Tamarisk is located on all floodplain elevations throughout the study area.
Dense monotypic stands of tamarisk are found primarily on the upper terraces of the river.
Tamarisk is also interspersed with stands of native vegetation at all elevations of the
floodplain.

Evaluation of present riparian habitat conditions was based upon the following criteria used to

estimate habitat quality of the Rio Salado Study Area:
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Threatened and endangered species: Assessed value based on habitat suitability for the
Yuma clapper rail, a federally listed endangered species. Areas with ponded water and
stands of cattails were assessed a higher value.

Continual Water Source: Sites with visible water were assessed a value of 0.5, sites
without water were assessed a value of 0.0. The team assumed that if water was present
at the site then it was a reliable source present throughout the year, or most of the year.
This assumption was made because the survey was conducted on the first two days in
September, which is towards the end of the hot summer season, although monsoon rains
do sometimes occur in September.

Bird/wildlife species present: Assessed value based on the wildlife species and sign
observed during the survey.

Species composition: Assessed value based on the plant species present at the site with
higher value given to areas of native plants, lower value given to areas dominated by
invasive non-native plant species, primarily tamarisk.

Species density: Assessed value based on the percentage of vegetative ground cover
present across all height classes. Cover was broken down into a percent scale and graded
accordingly, below.

Height class (% of plants < 15’ and % plants > 15°): For this category a scaled value
was not assessed. Rather, the percentage of vegetation by foliage volume above and below
15 feet was determined. This percentage was later scaled along with the species
composition and species density vales to determine a single habitat value for these criteria
(see discussion below).

Disturbance within/adjacent to habitat: Areas with high levels of disturbance were
assessed a low value while relatively undisturbed areas were assessed a high value.
Disturbance included proximity of the site to urban or industrial areas, freeway and bridge
over-crossings, sand and gravel operations, off-road vehicle use and illegal dumping.
Undisturbed areas were those that appeared to have little human influence within or
adjacent to the site.

The above criteria were developed by a riparian habitat team made up of personnel from the U.S.
Fish and Wildlife Service, U.S. Army Corps of Engineers, Arizona Game and Fish Department,
Arizona Department of Environmental Quality, and the Flood Control District of Maricopa
County. These criteria were applied to each of 28 sites visited by the riparian habitat team
whereby an estimate of habitat value was determined and expressed in the form of habitat units.
Habitat units serve as a combined measure of habitat quantity and quality of a given site and are

used for comparative purposes. Estimates of habitat units are arrived at by multiplying the
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habitat quality rating (on a scale of 0.0 to 1.0, with 1.0 being the highest value) by the number
of acres of the site. Table 5.5 provides a summary of the present value of each site in terms of

habitat units.

Tamarisk is the dominant habitat type, with over 900 acres located along the river under Without-
Project (Present) Conditions. Approximately 780 acres of cottonwood/willow dominated habitat
also exist in the study area. Freshwater-wetland-dominated habitat is limited, with approximately
18 acres in the study area, although this habitat type also exists in areas of cottonwood/willow-

dominated habitat if adequate water is present.

Although tamarisk is the dominant plant community in terms of area, it has a much lower habitat
value than cottonwood, willow, mesquite and other native species, although mature tamarisk
stands provide some habitat value, most notably for doves. The habitat units associated with the
cottonwood/willow habitat type exceed those of the tamarisk communities (305.8 habitat units
for Tamarisk, 421.4 habitat units for Cottonwood/Willow). A reduction in tamarisk area would

provide an opportunity for native species to increase.

The Tres Rios area downstream of 91st Avenue provides wetland and riparian habitat for
numerous species of fish and wildlife, including waterfowl and Federal and State listed T&E
Species. Both wetland and riparian habitats are disappearing at an alarming rate in Arizona and
the Southwest. These habitats are used by a high percentage of Federal and state T&E species.
For example, three pairs of Yuma clapper Rails (Rallus longirostris yamanensis), a Federally

listed endangered species, were found nesting in the Tres Rios study area in 1991.

According to the USFWS, if the proper habitat was provided and managed for the Yuma clapper
Rail, a significant increase in population would be expected in this area. The razorback sucker
(Xyrauchen texanus), also an endangered species, was reintroduced in 1982 and could possibly

still inhabit the area.
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Wetlands Dominant

Site # Area Quality Habitat Units
(In Acres) (0-1)

5 6.61 0.46 3

25 11.2 0.74 8.3
Total 17.8 11.3

Tamarisk Dominant
Site # Area Quality Habitat Units
(In Acres) (0-1)

2 54.5 0.18 9.8

8 12.6 0.32 4

10 147.4 0.2 295

11 53.8 0.24 12.9

12 34.4 0.24 8.3

16 180.5 0.29 52.3

18 12.2 0.43 53

21 117.4 0.34 39.9

24 20.8 0.22 4.6

28 348.1 0.4 139.2
Total 981.7 305.8
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Cottonwood Willow Dominant
Site # Area Quality Habitat Units
(In Acres) . (0-1)

1 4.6 0.36 1.6

3 14.2 0.22 3.1
4 13.2 0.64 8.5
6 189.8 0.44 83.5
7 56.7 0.44 24.9
9 41.3 0.52 21.5
13 43.6 0.48 20.9
14 274 0.52 14.2
15 44.3 0.56 24.8
17 62.2 0.7 43.5

19 26.5 0.56 8.3
20 25.1 0.64 16.1
22 51.6 0.56 28.9
23 111.1 0.68 75.5
26 50.3 0.66 33.2
27 17.9 0.72 12.9
Total 779.8 421.4
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The area downstream of 91st Avenue has undergone change in the last 10 to 15 years. A 1,000
foot wide channel clearing passes through the study area. While vegetation patterns have been
modified by the clearing, habitat impacts have been mitigated. The Arizona Department of Game
and Fish owns or manages several hundred acres in the area as this area is considered important

for fish and wildlife resources, including T&E species.

The manner in which the issues of water quality and possible elimination of wastewater discharge
into the Salt River are resolved could have a serious impact on riparian habitat including that of
the Yuma clapper Rail. While phreatophytes are expected to continue to occupy the channel due
to the high groundwater table in the study area, the cattail/bulrush communities which support
habitat for the Yuma clapper Rail are more dependent upon surface flows. While other, less
regular flows occur in the channel, such as upstream dam releases and agricultural tail water
runoff, it appears that effluent from 91st Avenue plant plays a major role in supporting riparian
habitat, especially the cattail/bulrush marsh communities which are directly supported by the

continuous surface flows.

Riparian Habitat

There are currently 1,780 acres of riparian habitat in and along the Salt River through the study
reach. Present water sources for these areas are sewage treatment plants and storm drain runoff,
both of which may diminish or disappear in the near future. By using storage, skimming, and
wetlands treatment for storm drain water, and/or wetlands treatment for sewage treatment plant
water, many if not all of these areas could be preserved. The potential water demand to maintain
habitat in all 1,780 acres ranges from a 4,300 acre-feet per year (3.84 MGD) to support Honey
Mesquite habitat to almost 11,000 acre-feet per year (9.82 MGD) to support Bermuda and Rye
Grass habitat.

The average annual total storm drain volume from the City of Phoenix is approximately 18,000

acre-feet per year. City of Tempe storm drains deliver approximately 11,000 acre-feet per year.

However, stormwater flows are seasonal, unpredictable and flashy and cannot be relied upon as
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a constant, reliable water source. A prudent habitat plan would account for years with less flow

or provide supplemental water from pumping.

Sport Fisheries
Fishing currently occurs primarily at and downstream of the 91st Avenue Wastewater Treatment
Plant. Upstream of this point there is not sufficient water to support fish, although the Arizona

Game and Fish Department is actively pursuing a sport fisheries program.

Arizona’s urban fishing program was first evaluated in the late 1970’s (Edwards and Okamoto,
1980), and became a regular program of the Arizona Game and Fish Department in 1983. The
program is a cooperative venture between the Department and municipalities, with urban fishing
license sales and city grants ($560/acre of water) financing the management of the lakes. The
lakes are stocked 26 times per year (Watt, 1986) with rainbow trout (November through March)
and channel catfish (April through October). The lakes are managed on at put-and-take basis,
with the expectation that virtually all of the stocked fish will be harvested (76% harvest rainbow
trout; 87% harvest channel catfish (Watt and Parsons, 1990). The goal of the program has been
to provide a local recreational fishery to urban residents and a site where urban youth can be
introduced to sport fishing (Watt and Persons, 1990). These are currently 12 lakes in the Tucson
and Phoenix metropolitan areas in the program (a 13th will be added in February 1995), ranging
in size from 3 acres to 25 acres in size (Watt and Persons, 1990; AGFD Fisheries Branch, pers.
com. 1994), |

Licensing to fish in an urban lake is specific to the program. Urban anglers purchase a special
license, and a general fishing license is not required. Youth under 14 and Pioneer license holders
do not require an urban fishing license. Income form the city grants is managed in a Urban Trust

Fund, and those monies may only be expended for the Urban Fishing Program.

License sales have climbed steadily since 1983, and appear to be related to the number of acres
of urban fishing opportunity available (Watt, 1985; Watt and Persons, 1990). Urban lakes have

demonstrated the highest angler use measured in Arizona, ranging from 3 angler hours per acre
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per day to 96 angler hours per acre per day (Watt, 1986). Watt and Persons (1990) reported an
average of 2 anglers observed per acre at urban lakes based upon instantaneous angler counts.
Based upon all surveys (including incomplete trips) they estimated a total of more than 700,000
angler hours per year (or about 7,000 angler hours of recreation per acre per year) on the urban
lakes. Using average duration of completed trips (4.6 hours), they estimated total use at just over

1 million angler hours.

The majority of the fishes currently managed in Arizona for sport purposes are nonnative (the
exception being native Apache trout and roundtail chub). Prior to modification of Arizona’s
rivers and native fish community, a variety of native fishes were likely common to the Salt river
valley in what is now the metropolitan area (Minckley, 1973). Desert and Sonora suckers
(Catostomus Clarki and Catostomus insignis) were likely common, and currently are still rather
common in the Salt and Verde rivers above Granite Reef Diversion Dam. Roundtail Chub (Gila
robusta) and long fin dace (Agosia chrysogaster) were also likely be common, Roundtail chub
is species (Category 2). Razorback sucker (Xyrauchen texanus), Colorado squawfish
(Ptychocheilus lucius), spike dace (Meda fulgida), woundfin (Plagopterus argentissimus), loach
minnow (Rhinichthys cobitis) and Gila topminnow (Pociliposis occidentalis), all listed as Federal
Threatened or Endangered Species, also like made up part of the historic fish fauna of the lower
Salt river. This fish fauna has been radically modified due to modification of stream hydrology

(habitat modification) and introduction of nonnative fishes (predation and competition).

5.2.3 Future Without Project Conditions
Riparian habitat is dependent upon development disturbances and the availability of water.
Present and future trends expected to affect riparian vegetation are as follows:

1. The City of Phoenix is proceeding with an aquifer recharge plan which will eliminate
secondary discharges of wastewater effluent into the Salt River. This program
particularly affects discharges from the 91st Avenue wastewater treatment plant.
Riparian habitat and wildlife are expected to be significantly reduced as a result of
this program.

2.  Development within the Salt River floodplain can occur up to the regulatory
floodway limits. Riparian vegetation outside of the floodway will be lost. The City

66



of Phoenix is currently planning annexations and expanded development in the
Laveen area at the southwestern portion of the City.

3. Agricultural uses along the project area are being reduced by development. This
reduction will be most pronounced in the southwestern portion of the City (lower Rio
Salado study area). As agricultural uses decline, so will the availability of irrigation-
related runoff into the river.

4.  Storm water flows currently enter the river from the adjacent urban areas and from
upstream. Most river flows are diverted out of the river for water supply upstream,
but large flows originating on the Salt and Verde Rivers are allowed to flow through.
Current modifications to Roosevelt Dam will probably result in reduced flood flows
on the river, but the exact impact is unknown at this time. Local stormwater inflows
are expected to continue, but could be reduced due to detention and recent Federal
clean water requirements. It is assumed for purposes of this study that storm-water
inflows will remain relatively constant over the next ten years, but it is possible that
they could be reduced, if not eliminated, to comply with future NPDES requirements.

5. The Flood Control District of Maricopa County in the past maintained a 1,000-foot-
wide clearing for flood-control purposes within the study area. Vegetation within
this clearing was periodically removed to permit the unobstructed flow of flood
waters. This maintenance has been discontinued pending recommendations from a
management policy study currently underway.

Table 5.6 illustrates the estimated habitat areas and units associated with future-without-project
conditions estimated based on assumptions #1 to #5 above. Table 5.7 provides a summary of
present and future-without-project conditions for each of the three major habitat types. Figures

5.6 and 5.7 illustrate the present and future-without-project habitat conditions in graphical form.

A significant loss of habitat area and value is expected over the next ten years. Removal of
treated wastewater flow and reduction of agricultural runoff will reduce the extent and quality
of the vegetation currently relying on these sources. If flood control maintenance of the 1,000-
foot clearing continues, it would have an impact on existing vegetation. A reduction in habitat
quality, with a concomitant reduction in associated habitat units, is expected for future without
project conditions. In all, a 55% reduction in total habitat units is expected. Wetlands, with a
very high habitat value per unit area, will be the most affected in terms of relative loss in value,

with an 80% loss.
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Figure 5.6. Present and Future, Without-Project Habitat Units According to Identified Habitat Site.
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Wetlands Dominant

Site Area Quality Habitat Water Source/Impact

# | (Acres) (0-1) 1 Units _

5 6.6 0.23 1.5 Agricultural

25 11.2 0.07 0.8 Wastewater/Flood control maint.

Total 17.8 23
Tamarisk Dominant

Site Area Quality Habitat Water Source/Impact

# (Acres) (0-1) Units

2 54.5 0.18 9.8 Water unknown/no disturbance

expected

8 12.6 0.10 1.3 Water unknown/currently water stressed
10 147.4 0.20 29.5 Currently no water/no change

11 53.8 0.24 12.9 Currently no water/no change

12 34.4 0.24 83 Currently no water/no change

16 180.5 0.29 52.3 Currently no water/no change

18 122 0.04 0.5 Wastewater/Flood control maint.

21 1174 0.34 39.9 Groundwater-Gila River/No disturbance

expected
24 20.8 0.22 4.6 Upper Terrace/No disturbance expected
28 348.1 0.10 34.8 Wastewater
Total 981.7 193.3
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Cottonwood Willow Dominant

Site Area Quality Habitat Water Source
# (Acres) (0-1) Units
1 4.6 0.36 1.7 Stormwater
3 14.2 0.10 14 Wastewater
4 13.2 0.32 4.2 Agricultural
6 189.8 0.22 41.8 Water source unknown/Currently
drought stressed
7 56.7 0.44 24.9 Water source unknown
9 41.3 0.26 10.7 Agricultural
13 43.6 0.48 20.9 Currently no water/no change
14 274 0.26 7.1 Agricultural
15 443 0.06 2.7 Wastewater/Flood control maint.
17 62.2 0.07 4.4 Wastewater/Flood control maint.
19 26.5 0.05 1.3 Wastewater/Flood control maint.
20 25.1 0.03 0.8 Wastewater/Flood control maint.
22 51.6 0.05 2.6 Wastewater/Flood control maint./future
bridge crossing
23 1111 0.07 7.8 Wastewater/Flood control maint./future
bridge crossing
26 50.3 0.06 3.0 Wastewater/Flood control maint.
27 17.9 0.07 1.3 Wastewater/Flood control maint.
Total 779.8 136.6
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Wetlands 17.8 17.8 0% 11.3 23 -80%

Tamarisk 981.7 981.7 0% 305.8 193.3 -37%
Cottonwood 779.8 779.8 0% 421.4 136.6 -68%
Total 1,779.3 1,779.3 0% 738.5 332.2 -55%

In the future without project conditions the cottonwood/willow habitat is more severely affected
then the tamarisk plant community. This is due to an anticipated reduction in the availability of
water. Some of the tamarisk is located on flood terraces above the river channel, and away from
present surface water. These plants are supported by groundwater. Because of this, these plant
communities will be less affected by the reduction in wastewater, agricultural water, and the

expected flood control maintenance.

In contrast to tamarisk, portions of the cottonwood/willow community are located on lower flood
terraces and in the river along present surface water. These species are more affected by a
reduction in water than tamarisk. In general, sites located downstream of the 91st Avenue
wastewater treatment plant represent much of the highest quality cottonwood/willow habitat along
the river. Tamarisk is present in these sites as well. These areas would be severely impacted by
the removal of wastewater flows. Comparing Without-Project (Present) Conditions to future

without project conditions shows a loss of 284.8 habitat units for the cottonwood/willow habitat

type.
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In the absence of a continuous water source in the river channel, riparian habitat within the
sonoran desert ecosystem is expected to be severely impacted, including that of the Yuma clapper
Rail, a Federally-listed threatened and endangered species. The USFWS has taken the position
that a loss of these flows would result in the loss of most of the wetland and riparian habitats and

the fish and wildlife populations they support.

The concern for wildlife habitat in the study area is further compounded by a water quality issue
involving the City of Phoenix, the U.S. Environmental Protection Agency (EPA), the Arizona
Department of Environmental Quality (ADEQ), the Arizona Game and Fish Department, and
environmental interests. A water source supporting riparian habitat in the study area is secondary
effluent from the 91st Avenue waste water treatment plant. The plant is operated by the City of
Phoenix in conjunction with the Sub-Regional Operating Group (SROG) cities. Current plans may

involve the elimination of this water source.

Current capacity of the 91st Avenue Wastewater Treatment Plant is 153 Million Gallons per Day
(MGD). Contractual agreements for this effluent require the City to provide a maximum of
approximately 123 MGD to the Palo Verde Nuclear Generating Power Plant (actual use rates
range between 0 MGD on a frequent basis to a peak of 90 MGD which is very rare). A second
contract exists with the Buckeye Irrigation Company which uses approximately 31.5 MGD. These
flows are deliverable through an existing pipeline. At present, only Palo Verde Nuclear Plant
flows use the pipeline. The Buckeye Irrigation Company currently takes its water from the

natural channel through a diversion structure on the Gila River.

Proposed Surface Water Quality Standards (SWQS) and National Pollutant Discharge Elimination
System standards administered by ADEQ and EPA, respectively, have prompted the City of
Phoenix to conduct an analysis of the costs of upgrading the facility to meet these new discharge
requirements. Current estimates include plant upgrades amounting to $350,000,000. The SROG
cities evaluated the costs of moving forward with a plan for total reuse of the effluent through
an aquifer recharge program rather than bearing the high costs of upgrading the present facility.
The estimated cost of a groundwater recharge project is $150,000,000. While this project would

73




l
l

provide a future water supply, discharges into the Salt River would be eliminated. A
discontinuation of waste water discharge will impact riparian habitat, including that of the Yuma
clapper Rail. The manner in which the water quality issue is resolved will have a direct bearing

on wildlife issues downstream of 91st Avenue.

The Bureau of Reclamation is conducting a Water Reclamation and Reuse Study in cooperation
with the City of Phoenix. The objective of the study is to evaluate methods for reclaiming water
from sewage effluent from the greater metropolitan area of Phoenix. A demonstration project
consisting of 31 acres located at two sites adjacent to the 91st Avenue Wastewater Treatment
Plant is being planned to test the capability of constructed wastewater treatment wetlands to treat
the present effluent to levels that will satisfy expected 1997 NPDES permit requirements. In
addition to obtaining a greater understanding of the capabilities of constructed wetlands, riparian

habitat and water quality benefits are also expected to be provided by this project.

5.2.4 Opportunities
The primary constraint for the existence of cottonwood/willow, wetland habitat and wetlands
along the river is the availability of water. It is essential to secure a water source in order to
promote these habitat types within the study area. Once a water source has been identified
species manipulation in the form of native species planting, and/or ruderal species removal can
be accomplished. Endangered species restoration for the Yuma clapper rail could be done
through the creation of freshwater ponds and marsh areas. Other restoration opportunities include

the construction of wetlands for wastewater polishing.
Constructed wetlands offer a variety of habitat restoration and water quality opportunities for
treating/polishing effluent from wastewater treatment plants, stormwater runoff, agricultural

tailwater discharges, and contaminated groundwater.

The Indian Bend Wash through the City of Tempe contains a low-flow channel through a golf
course between McKellips Road and Curry Road. This low-flow channel is approximately 14
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acres in size and, if supplied with a reliable water source, provides an opportunity for

establishment of wetlands.

Between Curry Road and the confluence with the Salt River, the Indian Bend Wash is virtually
unimproved except as a flood-control structure. The low-flow channel continues for
approximately 1,300 feet downstream of Curry Road, where it abruptly spreads to cover the entire
channel width of 700 feet. Adjacent to, and approximately 5 feet above, the low flow channel,
on both sides, is a wide, flat terrace of bare earth. Figure 5.8 shows the topography of the Indian
Bend Wash Between Curry Road and the Salt River confluence. Figure 5.9 is a photograph
showing this portion of the channel during a small runoff event. The water in the photograph

marks the location of the low-flow channel.

The portion of the Indian Bend Wash between Curry Road and the Salt River provides an
excellent opportunity for the establishment of wetlands in the low-flow channel and mesquite
bosque on the in-channel terrace. There are currently two healthy mesquite trees on the terrace,

indicating that the area is suitable habitat.

The City of Tempe has a well, referred to as Well #6, west of the Indian Bend Wash and South
of McKellips Road. This well is contaminated with Trichloroethylene (TCE) to the point where
the water cannot be used for drinking water, but it can be used for recreation-related river or lake
water. The well has capacity for approximately 3 rhillion gallons per day, and is not currently
being used by the City other than for quarterly testing of water quality and groundwater levels.
There is an opportunity to use this well to supply water to wetlands and riparian habitat in the
Indian Bend Wash and Salt River.

An opportunity has been identified for a constructed wetlands in the area of the 91st Avenue
Wastewater Treatment Plant and extending downstream through the confluence of the Salt, Gila
and Agua Fria Rivers to the site of the Buckeye Irrigation District diversion (approximately seven
miles). A constructed wetlands at this location, referred to as Tres Rios, would provide the

following water resource opportunities: flood control, habitat diversity, Threatened and
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Figure 5.8. Topography of Indian Bend Wash Between Curry Road
and Salt River Confluence.
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Endangered Species habitat (Yﬁma clapper Rail), water quality and recreation. While this
opportunity exists, the Bureau of Reclamation in conjunction with the City of Phoenix is
conducting the Phoenix Water Reclamation and Reuse Study and an alternative that is being
investigated is a constructed wetlands at Tres Rios. The decision to proceed will be based on the
conclusions of the 31-acre demonstration project described above. At this point in time the Corps

of Engineers will not proceed with an investigation of a constructed wetlands at Tres Rios.

Development of a constructed wetlands at the 23rd Avenue Wastewater Treatment Plant is also
an opportunity for habitat restoration and sustenance of present habitat downstream of the Plant
that is currently supported by effluent discharged from the plant. A multi-purpose wetlands

would polish effluent while restoring/maintaining habitat.

Stormwater inflows, stored in present sand and gravel pits provide another water-supply
opportunity for habitat. The gravel pits also provide an excellent opportunity for construction
of wetland habitats which could be used as water purification and storage areas. Discharges from
the wetlands could be used to supply water-related recreation (lakes) or to feed
cottonwood/willow habitats in or adjacent to the channel. This opportunity has particular
significance in the area between 24th Street and 19th Avenue where the City of Phoenix has been
planning a Lago de Vida concept Lake similar to the Town Lake currently being pursued by the
City of Tempe. There are five major off-channel gravel pits in this area which have been

identified as potential wetland habitats supplied by pumped groundwater and stormwater runoff.

Agricultural tailwaters contribute greatly towards sustaining riparian habitat. These discharges
could be treated through constructed wetlands and discharged into the Salt River at a higher

quality. Numerous locations have been identified along the Salt River, west of 59th Avenue.

An additional opportunity for habitat restoration is to create a self maintaining more "natural"
habitat (habitat that would not require a human-manipulated water source to survive). Plants
would be maintained for an establishment period only until they are self sustaining. This can be

accomplished by using plant species appropriate for the elevation along the river (river channel,
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first or second flood terrace above the river), and by using plants suitable for the water

availability, either ground or surface water.

Riparian habitat restoration also provides the opportunity for the establishment of open water
habitat for waterfowl and fish. A variety of fish species lived in the Salt River prior to the
establishment of dams and agriculture upstream. Although it may not be possible to re-create
pre-historic conditions, fish and waterfowl habitat can be created in lakes in or adjacent to the

river channel.

Native fishes of the Southwest are a rare resource. Creating open water habitats for native fishes
could provide a number of opportunities. Rearing and refuge areas could be developed as part
of a Rio Salado project. Open water areas and reservoirs (abandoned gravel pits outside of the
flood channel) could be utilized for restoration, experimentation, or environmental interpretation

for native fishes.

There are many constraints to using the area as a restoration or refugium site, not the least of
which is the federal status of many of the native fishes. If listed fishes were stocked as part of
a Rio Salado project, they would be afforded the full protection of the Endangered Species Act.
The only exception to tﬁis would be the opportunity to list re-introductions in the vicinity as
"Experimental, Non-essential" under Section 10 of the Act. This fequires a rule-making action

on the part of the US Fish and Wildlife Service, and one that seems unlikely at this juncture.

It would not be possible to ensure the security of reintroduced stocks of native fishes. Native and
nonnative fish interactions are an important constraint on the recovery of native fishes. The sites
that would provide some opportunity for reintroduction in the Rio Salado Study area are highly
modified and subject to continued human modification. Clearly, it is not possible to restore the
historic hydrology (annual floods and perennial flow) of the lower Salt River through a Rio
Salado project. Also, the removal of the influence of nonnative fishes from the river corridor

is not likely. There could, however, be opportunities to work with fishes that are not yet listed
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or to work in sites that are isolated from frequent influences by floods (gravel pits that may be

serving as reservoirs for Rio Salado/Lago de Vida lakes).

5.3 Water Quality
5.3.1 Without-Project (Present) Conditions
Urban Storm Runoff

The Phoenix metropolitan area has a hot arid climate with an average annual rainfall of about 7.6

inches. Most of the precipitation occurs in two distinct seasons, summer (July through
September) and winter (December through March), and is about equally divided between them.
Figure 5.10 shows the monthly distribution of rainfall. ~Monthly, seasonal, and annual
precipitation amounts vary considerably from year to year. During any season there may be long

periods of no rainfall or local runoff.

The major sources of urban storm water in the Rio Salado study area are from the many storm
drains which have outfalls to the Salt River. There are more than 50 storm drains with outfalls
to the Salt River in Phoenix. These drains collect runoff from over 100 mi>. In Tempe, six
major urban watersheds with outfalls to the river were identified. Indian Bend Wash, Price Road
drain, Farmer Avenue drain, Scottsdale Road drain, Dobson Road drain, and Pima Freeway drain,
represent the major urban watersheds with a combined drainage area of about 267 mi’. All of

the outfalls within the study area are shown on Figure 5.5,.5.11 and 5.12.

The single largest tributary watershed is Indian Bend Wash with a drainage area of about 120 mi’
below the Granite Reef Aqueduct. The wash was improved for flood control as part of a Corps
project and is now a greenbelt with a system of parks, golf courses, and lakes. The 100-year and

10-year discharges for Indian Bend Wash are 30,000 cfs and 8,000 cfs, respectively.
Very little information is available regarding the quantity of urban storm runoff in the Phoenix

area. For purposes of this study, a rough estimate of the quantity of urban storm runoff in terms

of annual runoff and runoff resulting from the 10-yr, 24-hr storm was made using rainfall,
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Average Monthly Precipitation
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drainage area, land use and other runoff characteristics obtained from the Cities of Phoenix and

Tempe. The runoff estimates are presented in Tables 5.8 and 5.9.

Two of the Tempe urban watersheds, Indian Bend Wash and the Price Road Tunnel, have storage
capacity which may significantly reduce runoff. Indian Bend Wash has a series of lakes, with
a total surface area of about 200 acres and about 1,500 ac-ft of storage. The Price Road tunnel
is a 15,700-foot siphon with a storage capacity of about 118 ac-ft. For this analysis, these storage

volumes are considered to be unavailable during storm runoff.

Discharges of Treated Wastewater
The 23rd Avenue Wastewater Treatment Plant treats 30 MGD with advanced secondary treatment
and dechlorination. By 1994, it will have the capacity to treat 57 MGD this way. Sand filtration

facilities are also being constructed at the plant.

Currently about 50% of the discharge from the 23rd Avenue Wastewater Treatment Plant is being
diverted by a local farmer. The remaining water goes to the Salt River. This farmer uses what
is needed, and then discharges the rest into the Salt River at 43rd Ave. Roosevelt Irrigation
District (RID) is also working with the City to purchase (exchange) water from this treatment
facility. When this occurs, the entire outflow will probably be used for irrigation during periods
of high crop water demand. During October through February, however, most of the water has
been discharged into the Salt River. Thus, the 57 MGD has been discharged into the Salt River
during approximately 5 months out of 12. During the remaining months, the discharge may not

occur.

Current capacity of the 91st Avenue Wastewater Treatment Plant is 153 Million Gallons Per Day
(MGD). Contractual agreements for this effluent require operators to provide a maximum of
approximately 123 MGD to the Palo Verde Nuclear Generating Power Plant (actual use rates
range between 0 MGD, on a frequent basis, to a peak of 90 MGD which is very rare). A second
contract is with the Buckeye Irrigation Company which uses approximately 31.5 MGD. These

flows are deliverable through an existing pipeline. At present, only Palo Verde Nuclear Plant
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SRO1 3.32 50 30 20 0.49 589 209
SR02 3.38 84 5 11 0.64 775 275
SRO3 2.90 81 8 11 0.45 473 168
SR04 4.47 77 14 9 0.49 788 279
SRO5 2.82 82 6 12 0.67 681 242
SR06 7.45 94 1 5 0.45 1208 428
SRO7 0.92 94 3 3 0.64 214 76
SR08 5.69 85 3 12 0.41 844 299
SR09 9.23 98 1 1 0.62 2048 726
SR10 1.46 94 0 6 0.44 230 81
SR11 0.08 100 0 0 0.84 25 9
SR12 0.28 100 0 0 0.47 48 17
SR13 13.89 95 0 5 0.33 1644 583
SR14 0.12 100 0 0 0.74 32 11
SR15 1.93 94 0 6 0.43 301 107
SR16 0.08 100 0 0 0.85 25 9
SR17 1.14 90 0 10 0.58 239 85
SR18 4.20 99 0 1 0.57 858 304
SR19 3.85 85 0 15 0.48 662 235
SR20 5.40 90 0 10 0.44 853 302
SR21 0.98 95 0 5 0.90 318 113
SR22 0.74 100 0 0 0.90 240 85
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SR23 0.14 80 0 20 0.80 41 14
SR24 424 86 0 14 0.36 548 194
SR25 0.20 0 85 15 0.84 61 21
SR26 0.02 71 0 23 0.78 6 2
SR27 3.04 87 0 13 0.35 389 138
SR28 0.17 100 0 0 0.90 54 19
SR29 0.50 32 0 68 0.33 60 21
SR30 2.38 18 82 0 0.24 209 74
SR31 2.86 47 32 21 022 | 228 81
SR32 1.42 76 11 13 0.38 195 69
SR33 1.32 85 0 15 043 206 73
SR34 0.04 74 0 26 0.47 7 2
SR335 2.34 65 5 30 0.29 247 88
SR36 1.90 67 5 28 025 170 60
SR37 0.60 85 0 15 0.44 95 34
SR38 1.80 56 49 5 0.22 141 50
SR39 434 68 23 9 0.39 607 215
SR40 0.50 85 0 15 0.64 115 41
SR41 0.06 95 0 5 0.67 14 5
SR42 0.22 90 0 10 0.65 51 18
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*  Data Unavailable

Land Use, Drainage Area, and Runoff Coefficients from City of Phoenix. 10-

Data Sources: )
yr 24-hr Rainfall of 2.4 inches from NOAA Atlas II
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SR43 0.02 100 0 0.70 5 2
SR44 0.13 100 0 0.70 3 1 '
SR45 1.24 90 10 0.50 226 80
iy : , , : : |
SR47 * * * * * *
SR48 * * * * 786 - I
SR49 7.40 * * 0.29 27 279 l
0Co1 0.13 * * 0.60 18 10
0Co02 0.21 * * 024 85 6 l
0Co03 0.39 * * 0.60 95 30
0C04 0.75 * * 0.35 35 34 '
0C05 0.25 * * 0.39 34 13
0Co06 0.32 * * 0.30 52 12 l
0Co07 0.43 * * * * 18
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DO-1 21.3 89 5 6 0.03 222 79

| PI-1 7.6 3 97 0 0.02 58 21
| P12 10.0 5 95 0 0.00 13 5
—_—
PR-1 1.6 100 0 0 0.33 211 75
PR-2 34.0 91 9 0 0.06 828 294
PR-3 4.0 100 0 0 0.03 53 19
PR-4 40.2 27 54 19 0.05 799 283
PR-5 18.4 60 14 26 0.03 246 87
FA-1 8.0 88 0 12 0.22 719 255
SC-1 2.1 62 0 38 0.24 201 71]

[ 1B-1

Source: The hydrologic characteristics and annual runoff estimates are from reference (Cltg’ of
Tempe, Rio Salado Water Resources Master Plan, Draft Technical Memorandum
Storm Water Management, June 1991, by CH2M "HILL)

The 10-yr 24-hr rainfall of 2.4 inches was determined from NOAA Atlas II
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flows utilize the pipeline. The Buckeye Irrigation Company currently takes its water from the

natural channel through a diversion structure on the Gila River.

Water Quality Criteria
The Environmental Protection Agency (EPA) and the State of Arizona have established water
quality criteria which vary depending on designated water use. Uses fall into one of the

categories listed in Table 5.10.

Arizona has established designated uses for navigable waters within the Rio Salado study area
including the Salt River and Indian Bend Wash. Designated uses for these streams include partial
body contact, fish consumption, aquatic and wildlife categories, and agricultural categories (Table

5.11). Criteria for selected parameters are summarized in Table 5.12.

Quality of Salt River Flows
Flow originating from the Salt River watershed upstream of the Phoenix metropolitan area is
generally of good quality. Salt River flows contain sodium chloride (TDS) above and below
Roosevelt Dam due to salt springs upstream of Roosevelt lake. Verde River water has a lower
TDS content than Salt River water and tends to lower the overall TDS content in flows

downstream of their confluence.

Flows in the Salt River commonly exceed standards for fecal coliform bacteria. Table 5.13
presents selected results from recent water quality sampling on the Salt River in the Phoenix area.
These samples were taken prior to and during the high flows of January and February 1993.
High levels of fecal coliform and fecal streptococci where detected in the first sample taken in

August 1992.

Storm Water Quality
Storm runoff from the Phoenix metropolitan area can contribute to both surface and groundwater
degradation the study area. Much of the metropolitan area is drained by storm sewers which

discharge directly into the Salt River. Estimates of the runoff from these areas are presented in
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A&Wc Aquatic and Wildlife (cold water fishery)
A&We Aquatic and Wildlife (ephemeral)
A&Wedw Aquatic and Wildlife (effluent-dominated water)

A&Ww Aquatic and Wildlife (warm water fishery)

Agl Agricultural Livestock Watering

Agl Agricultural Irrigation

DWS Domestic Water Source

FBC Full Body Contact

PBC Partial Body Contact

FC Fish Consumption

WTP Water Treatment Plant
WWTP Waste Water Treatment Plant
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Salt River (2 km below
Granite Reef Dam to the 1-10
bridge)

Aquatic and Wildlife (ephemeral)
Partial Body Contact

Salt River (I-10 bridge to the
23rd Avenue WWTP)

Aquatic and Wildlife (warm water fishery)
Partial Body Contact

Salt River (23rd Avenue
WWTP to the Gila River
Confluence)

Aquatic and Wildlife (effluent dominated water)
Partial Body Contact
Fish Consumption
Agricultural Irrigation
Agricultural Livestock Watering

Indian Bend Wash

Agquatic and Wildlife (warm water fishery)
Partial Body Contact
Fish Consumption

Indian Bend Wash Lakes

Aquatic and Wildlife (warm water fishery)
Partial Body Contact
Fish Consumption

Source: Arizona Administrative Code, ADEQ, Title 18, Ch.11, Appendix A
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TSS NS NS NS NS NS NS NS NS NS NS NS
TDS® NS NS NS NS NS NS NS NS NS NS NS
Chioride® NS NS NS NS NS NS NS NS NS NS NS
Fluoride (ppb) 4000 NS NS NS NS NS NS NS NS NS NS
Nitrate (ppb) 10,000 NS NS NS NS NS NS NS NS NS NS
f. f‘(Jlloliforrlr)l 4000/1000 4000 1000 800 200
cfu/100m
Arsenic (ppb) 50T 31T 2800 T 360 D 190 D 360 D 190 D 440 D 230 D 2000 T 200 T
Cadmium (ppb) 5T 83T 70T ¥ © ¥ ¥ i © 50T | SOT
Copper (ppb) 1000 D NS 5200 D © i ¥ ¥ o i 5000T | 500 T
. Lead (ppb) 50 T NS NS ® ) » ¥ o © © 100 T
Mercury (ppb) 21T 06T 42T 24D 001D 26 D 02D 5D 27D NS 10T
3 Silver (ppb) NS NS NS - NS © NS © NS NS NS
‘ 'Zinc (ppb) 5000 T NS 28,000 © R v © ® ? 10,000 T | 25,000
T
TCE (ppb) 5 78 NS 20000 1300 20000 1300 20000 1300 NS NS
PCE (ppb) 5 11 4000 6500 680 6500 680 15000 1600 NS NS
TCA (ppb) 200 160000 13000 2600 1600 2600 1600 2600 1600 NS NS
Benzene 5 120 470 2700 180 11000 700 NS NS NS NS
DBCP 0.2 NS NS NS NS NS NS NS NS NS NS
Chloroform 100 590 1400 14,000 900 14,000 900 NS NS NS NS
(1) Water with concentrations above 250 mg/l has a salty taste.
(2) Water with TDS content of less than 500 mg/l is most desirable for domestic use.
(3) Criteria based on hardness, see Arizona Administrative Code (ADEQ), Title 18, Ch.11, Appendix A for equations.
T = Total Recoverable
D = Dissolved
NS = No Standard




Discharge (cfs) 16,500 1140 10 8600 47,800 25,500
T(%né Sei‘rla;t)ure 255 13 13 12 i1
D. Oxygen (mg/l) 5.6 59 10.2 8.1 8.7 7.7
COD (mg./l) 33 12 25 17 39 13 23
BOD; (mg/l) 10 30 7 <5.0 <5.0 1
Fecal Coliform 3000 450 290 100 768
(3cfw/100ml)
Fec(aclﬁf/tlr(e)gigf)occi 3400 48 540 1300 230 1103
Alkalinity (mg/l) 147 114 123 105 122
Sulfate (mg/l) 41 72 38 26 20 39
Chloride (mg/l) 140 150 92 83 21 97
Nitra}sn ggrogen 0.13 <0.5 <0.5
Phosphorous 0.08 0.03 0.09 043 02 17
(mg/h
Cadmium (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chromium (ug/l) || 25 1 8 8 15 6 11
Copper (ug/) 300 2 3 6 25 13 58
Lead (ug/l) 27 <1 <1 3 22 7 10
Mercury (ug/l) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel (ug/l) 49 2 2 4 21 10 15
Zinc (ug/l) 120 <10 <10 <10 50 <10
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Tables 5.8 and 5.9. In other areas, urban storm runoff is collected into percolation basins or
discharged into dry wells. Concentrationis of bacteria, metals, turbidity, petroleum products,
pesticides and nutrients, and pesticides in urban storm runoff commonly exceed water quality
standards. Because rainfall in central Arizona is intermittent and highly variable, the quality of

urban storm runoff in the area is also highly variable.

Table 5.14 provides a summary of urban storm runoff sampling and analysis data developed by
the USGS for Maricopa County. Three of the basins sampled by the USGS are tributary to the
Salt River within the Rio Salado study area at 48th Street, 23rd Avenue, and South Mountain
Park, and represent light industry, heavy industry, and undeveloped areas. The fourth basin
studied is tributary to the Agua Fria River and is primarily residential. Selective mean
concentrations for all four basins were: fecal coliform, 4,800 colonies per 100 milliliters; fecal
streptococci, 9,100 colonies per 100 milliliters; dissolved solids, 81 mg/l and suspended solids,
607 mg/l. The largest concentrations of constituents were from 23rd Avenue which represents
a heavy industrial area. The insecticides DDT and DDE were also measured from the 23rd
Avenue basin. These are probably residual insecticides from the 1950°s and 1960’s when large

areas of the Phoenix metropolitan area were still used for agriculture.

CH2M Hill estimated the average annual pollutant concentrations for runoff from areas draining
through the City of Tempe. These estimates are presented in Table 5.15 and show high levels

of fecal coliform.

Treated Wastewater
Table 5.16 summarizes three months of water quality monitoring reports for discharge from the

23rd Avenue and 91st Avenue Wastewater Treatment Plants.

The 91st Avenue Plant currently has three modules. One has a 30 MGD capacity to treat with
biodenitrification, and the other two do not. The source water has a total nitrogen content of 25
mg/l, part as nitrate-nitrogen and part as ammonia-nitrogen. The City intends to increase the

plant capacity by 30 MGD, and add biodenitrification within three years. Because most of the
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Conductance 266 52 128 99 15
S. Solids (mg/1) 3390 <1 607 229 16
Dissolved Solids (mg/1) 158 35 81 76 14
Fecal Coliform 11,000 970 4800 4600 15
(col/100ml) '
Fecal Streptococci 26,000 1000 9100 8500 15
(col/ml)
COD (mg/l) 21,000 <10 1900 140 15
BOD (5-day;mg/1) 3600 <5 310 30 14
Ammonia, total (mg/1) .89 .07 39 .38 15
Nitrite + Nitrate (mg/1) 4.7 42 1.3 77 15
Nitrogen, Ammonia + 3 .60 1.74 - 1.70 15
organic (mg/1)
Phosphorus,total (mg/1) 1.70 11 .53 A3 15
Arsenic, total (ug/l) 21 2 7.7 5.0 17
Cadmium, total (ug/l) 6 <1 1.5 1.0 17
Chromium, total (ug/l) 120 <1 24 10 17
Copper, total (ug/l) 320 7 110 52 10
Lead, total (ug/l) 620 8 140 51 17
Nickel, total (mg/l) 120 4 37 17 17
Zinc, total (ug/l) 980 30 300 170 17

discharge is to the Salt River, the strict standards require the discharge to support fish life. Items

of specific concern are nitrate levels, and urban pesticides such as Diazanon.

The City of Phoenix has five drinking water treatment plants.

One of these plants is located

near Fountain Hills, another is located at 7th Street & Indian Hills. The other plants are not in

the scope of this study. The CAP Water is higher in sulfates (SO,) and calcium carbonate

(CaCO,). The total water supply to the City of Phoenix is approximately 250 MGD during the

winter.

95



TSS 5.56 42 278
TDS 534 534 534
BOD 30 41 47
TP 0.11 0.20 0.35
OP 0.08 0.14 0.24
NH4 1.02 141 1.60
Nitrate- 0.68 1.06 1.58
Nitrogen
Organic N 222 3.05 3.46
TN 4.25 5.85 6.65
Fecal Coliform 818 818 8178
Total Copper <0.05 <0.05 0.06
Total Lead <0.02 <0.02 0.05
Total Zinc 0.14 0.20 0.26

Source: City of Tempe, Rio Salado Water Resources Master Plan, Draft Technical
Memorandum 5, CH2M Hill, June 1991




Flow in conduit through 91st Ave 153.75 101.5
treatment plant (MGD) 23rd Ave 37.2 3291
Chlorine, 91st Ave Rept® .05 ’
Total Residual 23rd Ave Rept .011 3
PH 6.5-9.0 7.2-7.4 7.0-7.3
Total Suspended Solids 4.5 9.0 7.0
7 day avg.
Settleable Solids 1 <1 <1
BOD Carbonaceous - Rept 10 5
5-day 20C
Coliform, Fecal General 800 93 57
Cyanide' 200 ’ ’
Mercury 2 ’ ’
Arsenic' 98.7 4 3
Selenium' 50 ’ ’
Thallium' 40 ’ ’
Beryllium!' 5.3 ’ ’
Boron' 1000 423 380
Nickel! Rept ’ ’
Silver' 142 i ’
Zinc' 73.3 i 13
Cadmijum' 29.5 <7 1.03
Lead' 148 i 3.7
Chromium!’ 223 ’ ’




Copper' 142 6 6
2-Methyl-4, 6-Dinitrophenol 765
2-Chlorophenol 2000 ’ ’
2-Nitrophenol Rept ’ ’
2,4-Dichlorophenol 365 ’ ’
2,4-Dimethylphenol 2120 ’ ’
2,4-Dinitrophenol 365 ’ ’
2,4,6-Trichlorophenol 3.6 ’ ’
4-Chloro-3-Methylphenol 30 ’ ’
4-Nitrophenol Rept ’ ’
Phenol, Single Compound 2560 <4 .6
Pentachlorophenol - 13.0 ’ ’

Source: City of Phoenix NPDES Discharge Monitoring Reports, May-July 1994

! Total Recoverable
2 No standard. Report required to Arizona Department of Water Resources.
3 Not Available

Groundwater

Inorganic Chemical Constituents
There are a number of groundwater quality problems in the Salt River Valley. Most of the
inorganic problems can be traced to natural factors and long-term irrigation practices. High
salinity, chloride and nitrate concentrations are commonly found in shallow groundwater beneath
irrigated or formerly irrigated land. Irrigation practices can also be associated with high nitrate
levels in some areas, but there is also evidence that high nitrate levels occur naturally in parts of

the valley. An example of this is the large area of high nitrate in the western part of the valley.
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This area extends from northwest Phoenix through Glendale and Tolleson, to the west of
Buckeye. High nitrate levels were observed in this area when many Salt River Project wells were
first drilled in the 1930’s. Therefore, it appears that high nitrate levels predated the widespread
use of chemical fertilizers. Figures 5.13, 5.14 and 5.15 show the content of Total Dissolved
Solids (TDS in terms of electrical conductivity), chloride, and nitrate in the groundwater near Rio
Salado. All three constituents are high in the study area, chloride and TDS are especially high
at the western end of the study area north of the confluence of the Salt and Verde River. Nitrate
levels are greater than 25 mg/l throughout the area west of Central Avenue. A pocket of 90
mg/l concentrations (as nitrate) is located northeast of Tolleson. Table 5.17 summarizes the
public health effects of excess levels of chloride, TDS, and nitrates. Table 5.18 summarizes the

effect on agriculture.

Trace Organics

Over the past 15 years, a number of instances of shallow groundwater degradation by trace
organic constituents have been detected in the Rio Salado study area. The most significant
instances involve the pesticide DBCP or volatile halocarbons. DBCP has been detected at
concentrations exceeding the drinking water MCL at several well sites in the study area. DBCP
is a pesticide that was used extensively on citrus groves and some other crops in the Salt River
Valley. DBCP is now a suspected carcinogen and was banned for agricultural purposes in 1979.
Figure 5.16 shows the SRP well locations in or near the study area which have tested positive
for DBCP. | |

Numerous incidents of volatile halocarbon contamination have been detected in the Rio Salado
study area. Volatile halocarbons are located in shallow groundwater beneath landfills along the
Salt River, near some industrial facilities, and beneath a large area between the Sky Harbor
Airport and Downtown Phoenix. In many cases of volatile halocarbon contamination, the

problems are limited to plumes in specific areas and can be associated with specific sources
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Chloride in low concentrations is not harmful to humans.
However, water with concentrations above 250 mg/l has a salty
taste, which is considered objectionable by most people.

Chloride

TDS Water with TDS content of less than 500 mg/l is most desirable for
domestic use. Standards generally recommend a limit of 1000 mg/1
for potable water.

Nitrate In 1940 it was found that drinking water with high nitrate content
often caused methemoglobinemia in infants. This is a condition
that reduces the bloods ability to carry oxygen. The EPA has
established a MCL for nitrate-nitrogen in drinking water of 10

mg/l (45 mg/1 as nitrate).

Primary Source: Chemistry for Environmental Engineering, Sawyer and McCarty, 1978

TDS <500 500-2000 >2000 Salinity effects on crop yield

Chloride <142 142-355 >355 If water is absorbed by roots only.
Chloride <106 >106 If water is also absorbed by leaves.
Nitrogen <5 5-30 >30 Excess nitrogen may delay harvest

time and adversely affect yield or
quality of sugar beets, grapes,
citrus, avocadaos, apricots, etc.

Source: SRP 1993 Water Quality Report
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EXPLANATION

CONTOURS IN MICROMHOS PER CENTIMETER AT 25°C. APPROXIMATE

‘VALUE FOR TOTAL DISSOLVED SOLIDS IN MILLIGRAMS PER LITER CAN BE
OBTAINED BY MULTIPLYING ELECTRICAL CONDUCTIVITY BY .65. US.EP.A
NATIONAL SECONDARY DRINKING WATER STANDARD IS 500 MG/L TOTAL
DISSOLVED SOLIDS. SEVERE PROBLEMS FOR IRRIGATION OF SOME CROPS CAN
OCCUR AT ELECTRICAL CONDUCTIVITY VALUES GREATER THAN 3000
MICROMHOS. DATA ARE SELECTED FOR LARGE-CAPACITY WELLS AND ARE NOT
REPRESENTATIVE OF ALL WELLS IN THE VALLEY. SIGNIFICANT VARIATION IN
WATER QUALITY CAN OCCUR WITH WELL DEPTH AND PERFORATED INTERVAL.
DATA ISFROM THE PERIOD 1975-1976.

SOURCE: MAG 208 STUDY, GROUNDWATER QUALITY IN THE MAJOR BASINS OF
MARICOPA COUNTY, JANUARY 1979.
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ELECTRICAL CONDUCTIVITY IN MICROMHOS PER CENTIMETER AT 25°C.

SOURCE:  SRP 1993 ANNUAL WATER QUALITY REPORT. ORIGINAL DATA
REPORTED AS TDS INMG/.. APPROXIMATE VALUES WERE
COMPUTED BY DIVIDING BY .65 AND ROUNDING THE RESULT
TO THE NEAREST 100 MICROMHOS PER CENTIMETER.

Figure 5.13.
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ELECTRICAL CONDUCTIVITY IN THE VICINITY OF RIO SALADO

Total Dissolved Solids in Rio Salado Area Groundwater
in Terms of Electrical Conductivity
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CONTOURS IN MILLIGRAMS PER LITER. U.S.E.P.A NATIONAL SECONDARY
DRINKING WATER STANDARD IS 250 MG/L. SEVERE PROBLEMS FOR IRRIGATION
OF SOME CROPS CAN OCCUR AT CONTENTS GREATER THAN 350 MG/L. DATA
ARE SELECTED FOR LARGE-CAPACITY WELLS AND ARE NOT REPRESENTATIVE
OF ALL WELLS IN THE VALLEY. SIGNIFICANT VARIATION IN WATER QUALITY
CAN OCCUR WITH WELL DEPTH AND PERFORATED INTERVAL. DATA IS FROM
YEAR 1976.

SOURCE: MAG 208 STUDY, GROUNDWATER QUALITY IN THE MAJOR BASINS OF
MARICOPA COUNTY, JANUARY 1979.
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Figure 5.14.
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VICINITY OF RIO SALADO

CHLORIDE CONTENT OF WELL WATER IN THE

Chloride Content of Well Water in the Vicinity of Rio Salado
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CONTOURS IN MILLIGRAMS PER LITER AS NITRATE. U.SEP.A NATIONAL
PRIMARY DRINKING WATER STANDARD IS 10 MG/L NITRATE-NITROGEN OR 45
MG/L AS NITRATE. DATA ARE SELECTED FOR LARGE-CAPACITY WELLS AND
ARE NOT REPRESENTATIVE OF ALL WELLS IN THE VALLEY. SIGNIFICANT
VARIATION IN WATER QUALITY CAN QCCUR WITH WELL DEPTH AND
PERFORATED INTERVAL. DATA IS FROM YEAR 1976,

SOURCE: MAG 208 STUDY, GROUNDWATER QUALITY IN THE MAJOR BASINS OF
MARICOPA COUNTY, JANUARY 1579.
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Figure 5.15.

NITRATE CONTENT OF WELL WATER IN VICINITY OF RIO SALADO

Nitrate Content of Well Water in the Viciniiy of Rio Salado.
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(examples: 19th Avenue, 27th Avenue, and Estes Landfills, and Motorola 52nd Street). These
plumes are usually well defined and involve relatively small amounts of groundwater. However,
a large area of low level volatile halocarbon contamination involving larger amounts of water has
also been delineated. This area stretches from the Motorola 52nd Street Superfund site southwest
to Sky Harbor Airport, west through downtown Phoenix and through the West Van Buren area,
almost to Tolleson. There are many possible sources of this low level contamination. Attempts
are being made through state and federal remediation programs such as the Water Quality
Assurance Revolving Fund (WQARF) and the EPA’s Superfund program to define the extent of
contamination and to implement remediation. Because of the size of the affected area, it is
difficult to partition the problem areas into specific sites with identified parties. Figure 5.17
shows the location of WQARF and Federal Superfund sites and the extent of volatile halocarbon
contamination in the study area. Table 5.19 summarizes the identified problems at each site.
Open and closed landfills along the Salt River are shown on Figures 5.5, 5.11 and 5.12 and are
listed in Tables 5.20 and 5.21. |

Because of poor inorganic chemical quality of the shallow groundwater in the Rio Salado study
area, use of shallow groundwater for public supply is limited. New public water supply wells
which tap potable groundwater in the Lower and Middle Alluvial Units have been developed for
several decades. Much of the shallow groundwater is of suitable quality for industrial or
agricultural purposes only. The deeper water is generally unaffected by irrigation and industrial
practices and has lower salinity and nitrate concentrations. An important issue in the Salt River
Valley is protection of the higher quality water in the deeper aquifers from the poorer quality

water in the upper aquifer.

Other possible sources of groundwater quality degradation in the study area are leaking
underground storage tanks, dry wells which extend close to or into the upper part of shallow

aquifers, settling basins, and past well construction practices.
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LOT

19th Avenue In Phoenix along the Salt | vinyl chloride, Municipal and VOC contaminants at levels exceeding MCLs on and off site. A
Landfill River between 15th & TCE, PCE Industrial Wastes federal superfund site. Groundwater to be monitored but no
19th Avenues. 1,1- cleanup necessary. The site will be capped and provided with
dichloroethene bank protection.
Motorola Eastern part of Phoenix TCE, PCE, TCA | Land Disposal at A federal Superfund site.
52nd Street about 1 mile north of the Industrial Plant Groundwater cleanup underway
Salt River Dry wells
formerly used
North Indian Cities of Scottsdale and TCE, PCE, Land disposal VOCs have been found in upper, middle and lower alluvial unit.
Bend Wash Tempe chloroform, practices at Well conduits a contributing factor.
_ TCA, DCE industrial facilities | A federal superfund site.
South Indian City of Tempe VOCs, Organic Not presently Federal Superfund site.
Bend Wash Compounds, determined.
Metals
161st Air 51 acres at Sky Harbor benzene, Aircraft Under Department of Defense Installation Restoration Program.
National Airport ethylbenze, maintenance Being cleaned up as part of new runway installation at Sky
Guard PCE, TCE, activities, refueling | Harbor.
DCE, DCA operations
East Central Between 48th and 24th TCE Industrial facilities | PCE levels exceeding MCL detected downstream facilities.
Phoenix Streets and Camelback PCE and other sources State WQAREF site.
and Thomas Roads in 1,1,1- possible.
Phoenix trichloroethene
East Between 48th Street and TCE, PCE, Industrial Large area of VOC contamination. Difficult to identify sources.
Washington 7th Ave. and Thomas and | 1,1,1- Facilities. Exact State WQAREF site.
Lower Buckeye trichloroethene ls)ource has not yet
,1- een
dichloroethylene, | determined.0.2
vinyl chloride
Estes Landfill | South of Salt River viny! chloride Estes Landfill On going remedial investigation.
between 40th and 45th 2~
Streets in Phoenix. dichloroethene
TCE
Northwest Between 14th Street and 1,1,1- Industrial facilities [ A plume of VOCs has been identified and is being investigated.
Tempe 10th Place & between trichloroethene

Edward Drive and Park
Lane in Tempe.

1,1-
dichloroethylene




Sky Harbor Between 24th and 44th TCE,PCE,1,1,1- | Industrial Subunit of the East Washington WQARF area.
Streets and north of the trichloroethene Facilities.
Salt River. Possible airport
operations.
West Central | Phoenix TCE,PCE,DCE Industrial Three distinct plumes. State WQAREF site.
Phoenix Facilities
West Van 25 square miles in TCE,DCE,PCE, Industrial Little remediation. Proposed measures to attempt to prevent
Buren northwest Phoenix petr&)leum Facilities contamination from reaching City of Tolleson wells.
products
- 27th Avenue Between 35th and 27th VOCs,benzene, Landfill City of Phoenix has submitted a closure permit under the
S Landfill Avenues Methylene ADEQ Agquifer Protection Permit Program.
: Chloride
Del Rio Between 7th and 16th VOCs Apparent Well defined plume
Landfill Streets, north of the Salt upgradient source
_ River in Phoenix.
Motorola 56th | Northwest comer of 56fh TCE,DCE Disposal of Prior to 1962 all discharges of solvents were to dry wells or
Street Street and Earll Drive in Solvents sewage leach fields.

Phoenix
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27th Avenue

Rubbish
Municipal Solid
Waste

Liquid Waste

City of Phoenix

SW Corner of 27th Avenue and Lower Buckeye Road

40th Street Rubbish Bradley North Side of Magnolia
Investment East of 40th Street
Company
Litchfield/Avondale Rubbish Calmat of South of Indian School Road,
Arizona West Side of Agua Fria River
Tri-City Rubbish ) Salt River-Pima 1 Mile North of McDowell,
Municipal Solid Tribe off Beeline Hwy (AZ 87)
Waste
Weinberger Rubbish Glenn .5 Miles South of Lower Buckeye Road on 39th

Construction Debris

Weinberger

Avenue




16th Street

Rubbish
Municipal Solid Waste
Other?

City of Phoenix

1 Mile South of I-10 on 16th Street

19th Avenue

Rubbish

Septage

Municipal Solid Waste
Liquid Waste

City of Phoenix

1 Mile South of I-10 on the East Side of 19th Avenue

22nd Avenue

Rubbish
Municipal Solid- Waste
Other?

City of Phoenix

22nd Avenue and Lower Buckeye Road

Estes

1181

Rubbish
Municipal Solid Waste
Other?

City of Phoenix

East Side of 40th Street, South of the Salt River

91st Avenue

Rubbish
Municipal Solid Waste

City of Phoenix

West Side of 91st Avenue,
Opposite 91st Avenue Waste Water Treatment Plant

Municipal Solid Waste
Other?

Ameron Rubbish Ameron Pipe Division West of 12th Street, South of Watkins in Phoenix

ASU No. 1 Rubbish Arizona State Along West Side of Scottsdale Road, South of Salt River
Municipal Solid Waste University

ASU No. 2 Rubbish Arizona State Along East Side of Scottsdale Road, South of Salt River
Municipal Solid Waste University

Avondale Rubbish Maricopa County North Side of the Intersection of US 80 and the Agua Fria




I

Central Avenue Rubbish Union Rock and Materials .25 Miles South of I-10 on Central Avenue
First Street Rubbish Kachina Ready-Mix NE Comer of First Street and Clark Drive, Tempe
Juice of Life Rubbish Mike Neils 5837 S. 36th Street, Phoenix

Municipal Solid Waste

Old Town Dump

Rubbish
Municipal Solid Waste

Goodyear Tire & Rubber

Dysart Road to Rid Canal

Perry Lane Methane

NE Corner of 1st Street and Perry Lane

Reed Construction

Rubbish
Municipal Solid Waste

Reed Construction
Company

West Side of 67th Avenue on Salt River

RRCA (old Tempe)

Rubbish
Municipal Solid Waste
Other?

Raymond Edwards

1.3 Miles North of Apache Blvd. on Hayden Road

Tempe #1

City of Tempe

South Side of Salt River on Hayden Drive

Tolleson

Rubbish
Municipal Solid Waste

City of Tolleson

91st Avenue and the Salt River

Tri-City (old)

Salt River-Pima Tribe

North Bank of Salt River West of Country Club Road

Wayne Oxygen

Liquid Waste

Wayne Oxygen Company

2615 S. 40th Street, Phoenix

William Roer

Rubbish
Municipal Solid Waste

William Roer

75th Avenue North of Southern Avenue, on South Side of Salt River




5.3.2 Future Without Project Conditions
It is expected that much of the Salt River Valley will be urbanized within the next several
decades. This will cause a significant reduction in the amount of pumped shallow
groundwater for irrigation. Because this water is of poor quality and not directly suitable for
public supply, there will be very few users of this groundwater once widespread irrigation has
stopped in the valley. At the same time it is expected that the shallow groundwater will be
recharged for decades from deep percolation of water currently stored in the vadose zone.
This recharge water is generally of poor quality in terms of salinity, chloride, and nitrate

content, and will further degrade the quality of shallow groundwater.

Without future pumping and with continued recharged from irrigation water stored in the vadose
zone, the following problems may occur:

1)  Shallow poor quality groundwater will eventually migrate downward and contaminate
the good quality groundwater in deeper strata. Water levels in wells tapping deep
units are usually lower than those in shallow wells, resulting in a substantial
downward gradient. Thousands of potential well conduits exist in the valley. As
water levels declined in the 1970’s, deeper composite wells were drilled in search of
higher yields. These wells are commonly perforated over hundreds of feet and if not
properly destroyed, create flow paths for poor quality shallow water to deeper high
quality water.

2)  Shallow water levels are becoming a problem in parts of the Phoenix metropolitan
area. In some areas, depth to groundwater is now less than 50 feet. Rising water
levels can cause significant nuisance problems for construction of new buildings or
maintenance of existing structures with underground areas. Another problem is the
existence of thousands of dry wells in the metropolitan area, which are used for the
disposal of storm runoff. Some of these wells may have the effect of discharging
urban storm runoff to shallow groundwater, if water levels rise sufficiently.

As the City of Phoenix moves forward with its aquifer recharge plan, secondary effluent flows
into the Salt River would be discontinued. From a technical standpoint, water quality standards
pertaining to the 91st Avenue effluent have been satisfied as the zero discharge scenario becomes

reality.
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5.3.3 Opportunities

Water Demand and Projected Cost
The present and projected population for the city of Phoenix, the city of Tempe, and the city of
Tolleson is shown in Table 5.22. In addition, the present and projected demand as well as the
present and projected cost of water in these water service areas is displayed.
For the total Phoenix Active Management Area (AMA), 1990 water demand totaled 2,336,000
acre feet.

The following is the demand breakdown by use:

Agriculture: 1,544,000 acre feet
Municipal: 669,000 acre feet
Industrial: 123,000 acre feet

Tolleson and other surrounding communities greatly rely on groundwater for their supply.
Groundwater contamination from landfills and excess nitrates, sulfates, pesticides, and metals

significantly increase groundwater pumping costs and the cost of water to the City of Tolleson.

Phoenix and Tempe have the same present and future cost of water because they are comprised
of water providers with common characteristics. Both Phoenix and Tempe rely on SRP (Salt

River Project) and CAP (Central Arizona Project) water for the majority of their supply.

Water Quality Improvement Methods
Table 5.23 lists "best available technology" practices for treating eight pollutants which present

a problem in the study area.

Air Stripping
Air Stripping is considered a full-scale/innovative treatment process. It removes dissolved gas
contaminants through volatilization by greatly increasing the surface area of water exposed to air.
Targeted groups are halogenated and non-halogenated volatile organic compounds. It may be
used, but is less effective against halogenated and non-halogenated semivolatile organic
compounds and fuels. Typical specific constituents treated are carbon dioxide, and hydrogen

sulfide, for the purpose of taste and odor removal.
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Phoenix Population 1000580 | 1086643 | 1173033 | 1266829 | 1376360 | 1506642 | 1627085 1736729

Witr 271232 290441 309723 330658 355105 384183 411066 435538
Demand
(Acre Feet)

Tempe Population 142684 158522 165638 170162 173758 176829 180303 184255
Wir 43633 49221 51732 53328 54597 55680 56906 58301
Demand

141!

(Acre Feet)

$ Per AF 140 139 142 144 144 145 146 147
Tolleson Population 4445 4522 5706 11347 15443 16820 17448 17896
Witr 1544 1567 1926 3638 4881 5299 5489 5625
Demand

(Acre Feet)

$ Per AF 155 163 201 221 221 247 251 254

Source: Arizona Department of Water Resources (1993 Report)




Volatile Pesticides Air Stripping

Industrial Solvents Air Stripping

Nonvolatile Pesticides Granular Activated Carbon, Reverse Osmosis
Nitrate Electrodialysis, Reverse Osmosis, Biodenitrification,

Anion Exchange, Distillation, Chemical Reduction

DBCP Air Stripping, Granular Activated Carbon

Chloride Ion Exchange, Electrodialysis, Reverse Osmosis

(ref. BW Poln. Control 1985) (evap. ponds, holding basins, deep well injection)

TDS Reverse Osmosis, Electrodialysis, Ion Exchange,
Distillation
Mercury Bioremediation

Types of air stripping processes are packed tower aeration (PTA), diffused aeration, tray aeration,
and spray aeration. The most effective of these at treating VOCs is the Packed Tower. Water
is passed down and air pushed up through a cylindrical shell packed with high-surface-area
material. This method is reported to be sufficient to remove volatile pesticides such as DDT and
DBCP. However when gas-off treatment is required for emission control, PTA is usually more

expensive than Granular Activated Carbon.
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Reverse Osmosis

Reverse Osmosis uses pressure to force water through tube like vessels that contain rolled-up
sheets of semipermeable membranes. Water can pass through the membrane sheets, but salt and
any other undesirable constituents are left behind. The wastewater left behind is more

concentrated but still of large volume and must be disposed of.

This process is good for treating brackish water and meeting future drinking water standards.
However, it merely concentrates the constituents in the water. Reverse Osmosis can generate

drinking water from unusable water. It does not treat pollutants.

Distillation
Distillation is the mechanical process of removing dissolved and suspended solids by vaporizing
water with heat. A pressure tank is traversed by steam coils, and a moisture separator. The
removed vapor is then condensed into product water at the outlet. The remaining brine is a shurry
which must be disposed. Distillation is more expensive than Reverse Osmosis or Electrodialysis

and is not a treatment for pesticides or industrial solvents.

Evaporation Ponds, Holding Basins, Deep Well Injection

Evaporation ponds are designed to allow for evaporation of water leaving a concentrated brine

similar to distillation. Unlike distillation, this process does not recover the vaporized water.

Holding basins provide separation through settling and floating. They do not treat dissolved

constituents, but are useful, inexpensive part of a treatment system.

Deep well injection of wastewater is being proposed in the Phoenix area for water exchange
purposes. Although this process may treat against Chloride, meeting the required standard of 10
mg/l for Nitrates would require further treatment of the wastewater. This treatment would
concurrently treat against chlorides and result in water of sufficient quality for uses other than

injection.

116



Biodenitrification, Bioremediation, Chemical Reduction

Biodenitrification is the ultimate removal mechanism for nitrates. This occurs through anaerobic
metabolism in bottom sediments with release of gaseous nitrogen to the atmosphere. This process

occurs in a well designed wetlands treatment process.

Bioremediation detoxifies organics through the use of microorganisms. Microorganisms degrade

compounds in the dissolved phase, and bacteria converts mercury.

Chemical Reduction chemically converts hazardous contaminants to non-hazardous contaminants
or less toxic compounds that are more stable, less mobile, and/or inert. It targets inorganics with
effective treatment of non-halogenated volatile and semivolatile organic compounds, fuel
hydrocarbons, and pesticides. The reducing/oxidizing agents most commonly used are ozone,
hydrogen peroxide, hypochlorites, and chlorine, and chlorine dioxide. A combination of these
agents, or combination with (UV) oxidation, makes the process more effective. This process is
not cost effective for high concentrations due to increased amounts of oxidizing agents required.
Efficiency is decreased by oil and grease, therefore this would not be a good initial treatment for

storm drain water.

These three treatment processes address an entire pollution problem rather than the smaller
spectrum of a water cleaning problem. Unfortunately, they are NOT considered the best available
technology for pesticides including DBCP, industrial solvents, or total dissolved solids (TDS).

Ion Exchange. Anion Exchange
Ion Exchange is most extensively used for water softening. It is typically comprised of a bed

packed with ion exchange resin beads which are pre-saturated with an exchangeable ion. Water
is passed through the media until the effluent shows contamination. The reactivation of the

media requires a regenerant solution and rinsing water in preparation for another treatment cycle.
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Ion Exchange is currently considered the best treatment for nitrate removal. The process traps
nitrate ions and releases chloride ions. Only recently has a nitrate selective resin been developed.
Approximately two percent of treated water becomes wastewater as a result of back flushing the
resin with salt water. Although nonhazardous, disposal of this water in the Phoenix area may be
difficult in large quantities because it may overtax the wastewater treatment facilities, and it is

not suitable for recharge.

In 1990, Boyle Engineering proposed construction of a 10.4 MGD Ion Exchange Plant for the
City of Phoenix. Treatment cost was determined at that time to be 30 percent less than the
Central Arizona Project (CAP) water. The plant was not constructed, and plans to do so are
unknown by City officials.

Granular Activated Carbon (GAC)
The full scale/conventional technology of Granular Activated Carbon is a method that captures

dissolved organic contaminants by passing water through a series of canisters containing activated
carbon which adsorbs the organic contaminants. Periodic replacement or regeneration of saturated
carbon is required. - Effectiveness may be limited to metals, carbon pore size, and operating
temperature. Target groups are halogenated and non-halogenated semivolatile organic compounds
with potentially useful but less effective treatment of halogenated volatile organic compounds,
fuel hydrocarbons, pesticides, and inorganics. DBCP has been specifically and successfully

removed from Fresno California well water using a GAC system designed by Boyle Engineering.

Granular Activated Carbon systems are commercially available, but are rated worse for overall
cost. Although GAC successfully removes organics from water, there still remains the problems
of either; a) disposing of the carbon resin, or b) regeneration through burning the constituent

from the walls of the carbon pores, which then may be dispersed into the air.

Electrodialysis
Electrodialysis removes dissolved solids from water under an electric potential gradient. Cation

and anion-permeable membranes are used alternately in a cell with alternatively charged
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electrodes on each side. When an electromotive force is imposed, all positive ions move toward
the anode and all negative ions move toward the cathode. Electrodialysis reversal (EDR reverses
the charge intermittently in order to defer clogging the membranes thus extending the time

between regenerating and virtual life of the membranes.

EDR is currently being used in Tolleson, west of Phoenix, to remove nitrates from their
groundwater. The treated water is blended with untreated water and distributed to the municipal

water supply. Their regenerating brine is sent to the 91st Avenue Treatment Plant.

Wetlands Treatment Capabilities
Wetlands can be an effective way of treating stormwater and domestic and municipal sewage, as

well as removing nitrates (one of the major groundwater quality concerns in this area). The
particular benefit of wetlands treatment is that, unlike typical mechanical treatments, it removes
some pollutants by transforming them into other, non-hazardous constituents. Nitrogen is
removed by conversion into nitrate. The nitrates are removed by anaerobic metabolism in the
bottom sediments with release of gaseous nitrogen to the atmosphere. Biochemical oxygen

demand is metabolized by microbes, and Coliform bacteria die off.

Table 5.24 describes the potential removal rates of various constituents from four water sources.
The removal rates are in percent removed with regard to their concentration into and out of the

controlled area.

Rio Salado wetlands could be created from any combination of groundwater, waste water, or
storm water. As discussed in the Water Quality Improvements Section, each source has its own
pretreatment requirements, as well as water quantity available. A previous Corps Study presented
the alternative of using the 91st Avenue Wastewater Treatment Plant water to create a wetlands

and enhance the riparian habitat downstream of the plant.

Another location of interest would be near Central Avenue where the City of Phoenix has plans

for an urban lake (Lago de Vida). At this location there are several large storm drains. By
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Domestic 55! 80 25 12 - 80 0 -
Municipal 72 90 70 40 80 95 50 -
Waste 94 95 93 57 - 99 99 -
43 40 36 43 - - 5 69
Storm-water 63 - - 53 - - 50-70 95
95 80 70 85 - - 95 100
Indust. 42 29 69 30 - - 6 -
Waste - - - - - - 70-85 -
100 100 98 73 - - 97 -
Agricult. 54 75 - 66 82 - - -
Runoff - - - - - 62 -- -
82 97 - 81 96 - - -

TSS = Total suspended solids

BOD = biochemical oxygen demand and/or
COD = chemical oxygen demand

TN = total nitrogen

TP = total phosphorus

TIN = total inorganic nitrogen and/or

NO, = nitrate nitrogen

col. bac. = coliform bacteria

! Values listed are percent removed (top = minimum, middle = typical and bottom = maximum)
with regard to initial concentration into and out of the controlled area. .

detaining this storm water in nearby gravel pits, a more constant flow could be attained for the
wetlands. The pits would require lining in order to adequately store storm runoff. The quality
of the storm water would improve through settling while being stored in the pits before being
released into the wetland. Skimming would remove the oils and floating material before
discharging into the wetlands for further treatment. When the storm drains do not provide
enough water for the wetlands, pumping contaminated water from the shallow aquifer would
sustain the wetlands, and make it possible to create a wetlands to treat the poor quality shallow
aquifer water for nitrates. This water would be the most likely to meet the criteria for sustaining

Lago de Vida.
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Water Quality Improvement Sources

Wastewater Treatment Plants.
The two sewage treatment plants (23rd Ave. and 91st Ave.) which discharge water into the Salt
River were discussed in Section 3.3. They have capacity to treat 30 and 150 MGD respectively,
to a level exceeding secondary treatment. Because proposed NPDES requirements are so
stringent and costly to attain, the City of Phoenix anticipates selling this water to farmers, and/or
power plants, or injecting it after additional treatment. A visible option to utili\zing this water is
to create a wetlands near a sewer outfall. The water is rich in nitrogen and already treated for
many other water quality concerns (refer to Table 5.16 for water quality of discharge). This
water could be used as a steady supply to a wetlands where nitrates would be reduced to the

MCL of 10 mg/] as nitrogen, or it could be used intermittently as available.

Storm Drain Water.
Storm drains offer a large intermittent source of varied quality water. The Federal government
may, in the near future, require treatment using best management practices before discharge into
the Waters of the United States is permitted. Otherwise, storm drain water quality will not
improve. Best management practices for treating this water could include skimming off the oils,
settling the suspended solids, and allowing a wetlands type of treatment to remove the remaining

toxins and nitrates.

The City of Tempe has an aggressive on-site storage policy which retains the poor quality first
flush water. Although the smaller events do not reach the Salt River, the water quality of the
discharge is of better quality than that of Phoenix.

Without treatment, urban storm runoff is not suitable for injection and may not meet future
requirements for percolation. It contains varying degrees of fecal coliform and streptococci, is
usually high in suspended solids and oils, and in some cases contains DDT and its degradation

product DDE.
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There are many expensive physical treatments for the pollutants found in this storm water.
However, for small quantities the best management practices are the most natural. By retaining
the discharge in a pond, for example an abandoned gravel pit, suspended solids would settle to
the bottom. Oils and pesticides could be skimmed off the top. For additional treatment, this
water could then be directed into a wetlands area where its water quality would be further
improved. With proper planning and design, it is possible to construct a system whose outlet
water would be suitable for recharge into the ground for ground water quality improvement, or

directed to support other riparian areas.

Such a project would require a pilot study to determine the efficiency of the wetlands, and thus
the outlet water quality and its use after discharge. The wetlands would require a supplemental

water supply during years with little or no rain.

Groundwater
The use of the water stored in the upper aquifer of the study area is decreasing for two primary
reasons: (1) because urbanization of the valley is increasing, the amount of pumping for irrigation
is declining and (2) the poor quality shallow groundwater in most areas cannot be directly used
for public supply without costly treatment. This shallow groundwater has areas of elevated TDS,
chlorides, nitrates, volatile halocarbons, DBCP and other contaminants. In most areas, it is only

usable for irrigation and industrial uses.

As pumping of this water decreases, and pumping of deeper groundwater increases, the potential
for degradation of deeper better quality water increases. The potential for rising groundwater
levels also increases, which can cause further degradation of the shallow groundwater
contaminants in the Vadose Zone. A strong argument can be made for the benefits of managing
this poor quality water. However, there are some institutional obstacles including legal issues,
availability of poor quality water permit from ADWR, and municipal conservation requirements.
If these obstacles can be overcome, a large reservoir of water becomes available. Preliminary
estimates indicate that at least tens of thousands of ac-ft could be available on a annual basis.

This water could be used to maintain, enhance, or create riparian habitat or could be used as
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source water for recreational lakes and/or wetlands. The creation of wetlands would have the

dual benefits of creating habitat and improving the quality of the water.

The Indian Bend Wash is a Corps of Engineers project which flows through two Federal
Superfund sites. Superfund-site-related pollutants (See Table 5.19) from Indian Bend Wash are
currently discharged into the Salt River and will enter the proposed Tempe Town Lake and any
other downstream recreational facility which allows direct inflows from the Salt River. Riparian
habitat and endangered species could be affected, as well as any casual users of Salt River water.
An opportunity has been identified to utilize the water-quality components of the Rio Salado
project to improve the quality of water originating in the Indian Bend Wash to prevent future

damages that could occur in association with the use or contact with this water.

5.4 Recreation

5.4.1 Without-Project (Present) Conditions
Recreation is hereby defined as the pursuit of amicably and environmentally appropriate leisure
time activities for physical, mental, social, and spiritual fulfillment and/or rejuvenation. Present,
identified recreation within and adjacent to the Salt River channel includes those activities that
are sponsored by local municipalities, private developers, and Arizona State University.
Particular types of acceptable activities include golf, organized sports, walking, jogging,
equestrian riders, off-road bicyclists, bird watching/counting, fishing, photography, picnicking,
and bathing.

Six general recreation categories were identified for purposes of evaluation along the Rio Salado
study area:
. Watercraft-Related (revenue potential)

. Water-Based Patronage (revenue potential)

. Non-Structured Passive Linear (non-revenue potential)

. Defined Open Space (revenue and non-revenue potential)
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. Interpretive/Environmental Education, Non-Structured (non-revenue potential)

. Interpretive/Environmental Education, Structured (revenue potential)

Other types of recreation currently occurring in the Rio Salado study area are considered
undesirable for purposes of this study and include illegal shooting, unauthorized off-road vehicle

use, and other illegal or socially inappropriate behavior.

Current recreation service and demand levels were determined from present facilities sustained
by local municipalities, Maricopa County, State and Tonto National Forest facilities within a

fifty-mile radius of the Rio Salado study area as summarized in Table 5.25. Without-Project

(Present) Conditions are graphically presented on Figure 5.5.

Watercraft-Related 4,000,000 4,000,000
-0-

Water-Based Patronage 2,000 4,000,000 3,998,000

Passive Linear (Non-Structured) 7,000 2,000,000 1,993,000

Defined Open Space 5,000 1,500,000 1,495,000

Interpretive/Environmental Education 1,000 500,000 499,000

(Structured and Non-Structured)

Total 15,000 12,000,000 11,985,000

'All Units are in Annual User-Days

Watercraft-related recreation in the area is currently zero due to the absence of a sufficient and

reliable water body in the area. There is a small amount of water-based patronage of stores in
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the area due primarily to fishing downstream of 91st Avenue. Passive, non-structured linear
recreation and defined open space constitute the majority of present uses. These activities include
hunting, fishing, bird-watching, jogging, hiking and horse-back riding. The majority of these
activities, particularly the legal hunting, fishing and bird-watching take place downstream of 91st
Avenue where the riparian habitat has been least disturbed and there is a reliable source of water
from the 91st Avenue wastewater treatment plant. Jogging, hiking, horseback riding and the
passive use of open space occur throughout the study area and are the primary recreational
activities upstream of 91st Avenue. Other, undesirable, recreational activities such as those

described above occur throughout the study area and are not evaluated for purposes of this study.

The analysis summarized in Table 5.25 demonstrates that there currently exists a significant
unmet demand for all identified Rio Salado recreation categories. The present river and adjacent
open space currently satisfies less than 0.35% of the present recreational demand for all

categories.

5.4.2 Future Without Project Conditions
Recreation along the study area is currently highly dependent upon the present availability of
surface water and riparian habitat, both of which are dependent upon the supply and availability
of surface and ground water. In the absence of a Corps of Engineers project, recreational use and
demand will remain the same under future, without-project conditions as under present conditions.
These recreation service levels and unmet demand ére listed in Table 5.25, and indicate that there

will continue to be an unmet demand of 11,985,000 user days of recreation along the study area.

Sport fisheries along the Salt River will remain limited and in the area downstream of 91st

Avenue.

5.4.3 Opportunities
Many outdoor recreation activities can be observed along a river corridor. According to Lifestyle
Market Analysts, a survey of households in 212 metropolitan areas revealed the following overall

participation rates:
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40.4% walk for health,

32.8% pursue physical exercise

14.9% bicycle,

13.75% boat or sail, and

12.4% run or jog.
Trends associated with uses of channel corridors provides evidence where spending associated
with activities has been quantified. These recreation pursuits include:

wildlife-related recreation,

river boating,

trail-related recreation, and

traditional park (open space) endeavors.

SCORP has identified the following index of preference averages for overall demand for outdoor

activities:
Attending/Visiting Historical Place 3.56
Attending/Visiting Open Space Activities 3.33
Attending/Visiting Archaeology Sites 3.29
Camping 3.07
Participating in On-foot Activities 2.79
Non-motorized Riding 2.65
Water-oriented 2.59

swimming, pools water skiing/jetskiing
swimming, lakes motor boating

rafting/kayaking sailing/windsurfing

canoeing tubing
Fish/Hunting 2.50
Winter Activities 245
Nature Study/Birdwatching 2.42
Sports Activities 2.39
Off-highway Driving 2.06
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Recreation resources are inadequate and demand is rising. Based on an assessment workshop for
SCORP, recreation needs for a metropolitan area were ranked in importance as follows:
picnicking, tennis, baseball/ softball, bicycling, handball/squash/racquetball, water skiing,
rafting/tubing, open water swimming, non-powered boating, pool swimming,

volleyball/basketball/badminton, hiking/backpacking, horseback trails, trailbiking.

Arizonans believe in the importance of protecting the state’s outdoor recreation resources.
According to SCORP, ninety-four percent (94%) have said that parks and recreation aieas are
important to their everyday lifestyles. There is strong support for protecting natural and cultural
resources and for environmental education. Arizonans care deeply about the state’s air, water, and
riparian areas. Seventy-five percent (75%) favor preserving rivers and stream-side habitats, even

if it means limiting some uses of privately owned lands.

SCORP also indicates that personal watercraft use is rapidly increasing, most boating occurs on
weekends and holidays, and water resource managers emphasized the importance of developing
safety and basic support facilities. Among wildlife associated activities, anglers ranked second
with 480,000 participants in 1991 resulting in 5,922,000 visitor user days and $156,874,000 in

expenditures.

Ranking of overall demand for outdoor activities (applicable to water resource) in the recent
SCORP included: visiting outstanding scenic areas, visiting historical place, visiting botanical
garden, picnicking, walking, visiting archaeological site, attending outdoor performance, fishing
in natural setting, day trail hiking, open water swimming, attending outdoor sports event,
bicycling, playground, motor boating, horseback riding, tubing, softball/baseball, rafting and
kayaking, canoeing, mountain biking, nature study/bird watching, water-skiing/jet skiing, fishing

in urban setting, sailing/windsurfing, and jogging/running, golfing.

Ranking of the latent or unmet need for outdoor recreation activities (applicable to water
resource) in the recent SCORP included: fishing in natural setting, picnicking, visiting historic

place, visiting outstanding scenic areas, walking, visiting botanical garden, trail hiking, visiting
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archaeological site, horseback riding, golfing, bicycling, playground, attending outdoor
performance, motor boating, open water swimming, water-skiing/jet skiing, softball/ baseball,
mountain biking, nature study/birdwatching, jogging/running, tubing, rafting or kayaking, fishing

in urban setting, canoeing, sailing/windsurfing.

According to SCORP, favorite activities (applicable to water resource) ranked by the youth
population included: basketball, public swimming, hanging out, baseball, horseback riding,
football/soccer, motorcycle riding, roller skating, and fishing in a natural setting. Interestingly,
the latent demand activities (applicable to water resource) ranked included: horseback riding,

water-skiing/jet skiing, and public swimming.

Multi-purpose recreation trail systems are gaining in popularity. River channels, in particular,
become a significant recreation, education, social, and travel route resource to be preserved,
enhanced, maintained, and protected. The environmental benefit is the contribution to a healthful,
non-motorized transportation option. Well developed trails provide a visually satisfying

experience and generally accommodate a wide variety of trail users.

Rio Salado is ideally located to address several of the identified recreation needs from both the
State and County assessments with particular attention on

- lakes for fishing, swimming, and non-powered boating;

- local wilderness and camping areas;

- scenic drives and walking trails;

- horseback riding trails;

- public golf courses;

- court games;

- rollerskating (go-carting and skateboarding); and

open space for field games.
In the 1988 Parks and Recreation Long Range Plan for the City of Phoenix, one goal: Unique
open spaces should be preserved and protected, includes the following medium priority open

space objectives:
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- acquire and develop a demonstration section of the Rio Salado Project and

- acquire and develop the Agua Fria River flood plain in cooperation with Glendale
and Avondale.

Recreation needs for Maricopa County, as identified in 1981, include:
- additional public parks which provide large undeveloped open areas and small
pockets of development for structured recreation activities and support facilities;

- centrally located recreation areas with indoor and outdoor recreation facilities for all
ages;

- an open-air or domed multiple-use sports complex for track and field, football,
soccer, and other organized sports; fields for organized or unorganized sports;

- additional public land for future recreation development and open space
requirements; and

- complex of lighted game courts to accommodate a variety of hard surface games;
turf or sand areas like volleyball.

The Phoenix Empowerment Zone has the potential to become a center of economic opportunity,
environmental beauty, recreational amenities, arts, and entertainment. The areas of economic
opportunity identified include a linear urban river park to replace the present expansive,
channelized dry river bed. The present recontoured channel provides a natural link to the area’s
future economy and quality of life through a truly visionary project. Envisioning the Rio Salado
as the site of a world-renowned desert river recreational amenity would:

- provide appealing open and green space,

- enhance the hospitality and tourism-oriented nucleus,

- create a large recreational amenity,

- provide opportunities for growth development,

- allow for much-needed flood control,

- generate tax revenues from a variety of sources, and

- dynamically enhance the quality of life for residents.
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For this stage of reconnaissance study, the following recreation opportunities were identified:

. Environmental Sensitive Areas: pristine native areas set aside with no development
nor direct exposure from public use activities minimizing adverse impacts to
identified scientific, ecological, cultural, or aesthetic features.

. Present Habitat Sites: present habitat areas allocated for mitigation or restoration
with limited or no development and exposure for public use activities.

. Riparian Habitat Restoration:  areas directly related to refurbishment or
reconstruction for contaminate treatment options with limited development and
exposure for public use activities.

. Low Intensity Recreation: open space with minimum development for passive-type
recreation opportunities.

. Medium Intensity Recreation: open space developed for semi-active type recreation
opportunities.

. High Intensity Recreation: developed areas with structural and/or architectural
support facilities for active type recreation opportunities.

. Operations: land set aside for maintenance, flood control, or other operational
facilities.
At this stage of evaluation, potential considerations have been designated by a land use

designation system described above and graphically presented on Figure 5.18 (A and B).

Much of the historic (pre-1880) aquatic fauna has been eliminated from the Rio Salado
Reconnaissance area. While the likelihood of fully restoring these fishes in this ares (through
reintroduction) are limited, there may be some opportunities. The constraints include the
significant nonnative fish fauna that would be contributed intentionally (stocking for recreation)
or unintentionally (potential fish movement from upstream locations or illegal stockings) and
availability of water. It would be possible to look to reintroductions of listed or not-yet-listed
native fishes in the project area as refugia, holding ponds, or experiment sites. Not likely
constraint that the Corps and the municipalities would need to take under advisement is that

reintroductions of listed species would be fully protected by the Endangered Species act, unless
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they were identified as non-essential, experimental pollution under a rule making process by the

Fish and Wildlife Service.

Opportunities associated with the Rio Salado include construction of open water sites that exceed
9 feet in depth and 3 surface acres in extent as potential fisheries. These sites could

be managed as Urban Fishing Lakes, with special intensive management and stocking, or as self
supporting city lakes. Experience has suggested that attempting to manage these kinds of waters
without intensive attention rarely meets public angling expectations. With approximately 120
acres of urban waters made available at Lago de Vida, considerable economic benefit can be
expected to local economies and considerable angling recreation opportunity can be generated.
Watt and Persons (1990) reported 226,552 visits to urban lakes in 1987-88 (approximately 2,490

angler visits/acre - computed at 91 acres in the program at the time).

A 120-acre urban lake could generate up to 300,000 annual angler visits, creating significant
benefits for the local community. Watt (1986) reported that urban lakes draw recreationists from
the nearby neighborhood in high density urban areas. On average, urban anglers traveled from
7 to 11 miles one-way to their urban lake. About 71% of all of the urban anglers contacted by
Watt (1986) reported that they traveled 10 miles (one-way) or less to their urban lake. A small
percentage of urban anglers traveled more than 20 miles (one-way) for the opportunity to fish an
urban lake.

Daily expenditures by anglers were estimated by the US Fish and Wildlife Service (1993) at
approximately $67 per day in 1990 dollars. (Caution should be used in grossly applying this
estimate. It was derived from census interviews of anglers in general, who often travel distance
to fish and includes food, lodging, bait, fuel, and equipment expenditures that may not be
applicable to urban angling.) A more conservative estimate of $10 expenditure per angler per

day would mean raw expenditures of $3,000,000 per year on a 120-acre lake.

Other, non-urban, angling opportunities could be generated by restoration in the western half of
the Rio Salado study area. The area currently gets angling pressure directed at naturally

reproducing warmwater fish populations that occur in reliable pools in the Salt River channel.

133




Constraints include accumulated organics (largely pesticides) in the river sediments have required
a human health advisory for consumption of those fish. A human health risk assessment has been
completed from 59th avenue downstream and anglers are advised not to consume fish from the

Salt River in that area. A similar assessment will be necessary for areas above 59th avenue.

Riparian restoration in the western, more rural portions of the Rio Salado Reconnaissance Study
area would create additional nesting habitat for white-winged and mourning dove. There is
considerable hunting pressure for these species along the Salt and Gila rivers in western Maricopa
County. Daily hunter expenditures are estimated at approximately $101 per hunter day (US Fish
and Wildlife Service 1990).

Non-consumptive wildlife recreation (nature photography, birdwatching, etc.) is an important
component of any view of riparian restoration benefits in Arizona. Riparian restoration along
Arizona’s rivers provides a significant boon to migratory birds (neotropical migrants), and in-turn
provides opportunities for non-consumptive recreation. There is significant tourism and visitation
to Arizona for bird watching, in particular. The US Fish and Wildlife Service (1993) reports an
estimated 435,000 Arizonans participate in non-consumptive wildlife recreation away from their
primary residences. Total participation (Arizona residents and nonresidents) in non-consumptive
wildlife recreation away from a primary residence was estimated at 820,000, making expenditures
of $187,000,000 for trips and expenditures. While it may be difficult to quantify the exact
increase in participation in such activities should riparian restoration activities be undertaken in

the Rio Salado Study area, those values should not be ignored.

For the purposes of this study, a wide array of recreation opportunities are presented. Corps
involvement in the development of recreation projects, however, will be consistent with Corps
policy wherein Federal participation is limited to: (1) recreation projects that are "incidental" or
complementary to a Corps primary project purpose, and (2) where the cost of the recreation
development is no more than ten percent of the total project cost (ER '1105-2-100, 4.3.c and
Policy Guidance Letter #36).
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VI PLAN FORMULATION AND EVALUATION

6.1 Planning Objectives and Constraints

6.1.1 Objectives
The Federal objective in water resources planning, as stated in the Principles and Guidelines
(P&G) is to contribute to National Economic Development (NED) in order to alleviate problems
and/or realize opportunities related to water and related land resources, consistent with protecting
the Nation’s environment, pursuant to national environmental statutes, applicable executive orders
and other Federal planning requirements. The Corps Civil Works budget guidance assigns high
priority to the restoration of ecosystems and associated ecological resources. Consistent with the
analytical framework established by the P&G, alternatives presented in this reconnaissance report
address environmental restoration measures that result in monetary and non-monetary benefits.
As stated in Engineering Circular, EC 1105-2-206, 7 March 1994, these measures do not need
to exhibit net NED benefits, and should be viewed as exceptions that are compatible with the

P&G selection criteria, and offered for consideration and budget support.

The general objective of the Reconnaissance Study is to determine whether or not the planning
effort should proceed to the more detailed feasibility phase. This objective is accomplished by
determining whether there is at least one alternative that satisfies the Federal Government criteria

for participation, and identifying a local sponsor(s) willing to serve as a cost-share partner.

Specific planning objectives of the Rio Salado reconnaissance study have been identified as

follows:

. Protect and, as appropriate, improve present Threatened and Endangered Species
Habitat.

. Restore riparian habitat in the area of Indian Bend Wash at Tempe.

. Increase waterfowl habitat restoration.

. Increase riparian habitat in areas associated with discharge from wastewater treatment
plants.

. Secure water supplies which currently sustain present riparian habitat.

135




6.1.2

Identify and secure additional water sources wherein riparian habitat can be restored
and sustained.

Reduce flood related damages and costs where economically justified.
Improve aquifer water quality.
Improve surface water quality within the study area.

Provide water-related recreation opportunities in Tempe and Phoenix.

Constraints

The following planning constraints have been identified for consideration in developing

alternatives:

Biological Resources. Riparian vegetation is subject to many disturbances and
variability in water supply. Any mapping of vegetation therefore is limited by the
fact that it simply represents a "point in time" condition.

Based on recent studies by Arizona Department of Transportation for State Route
153, there are no known identified endangered or threatened wildlife species in the

-Tempe region of the Rio Salado. U. S. Fish and Wildlife Service, also, have not

identified endangered species or their critical habitat within the Tempe area.
However, three endangered species, the Yuma clapper rail, the peregrin falcon and
American bald ‘eagle, have the potential for living in the study area. The
Southwestern willow flycatcher may also inhabit the area.

Cultural Resources. The entire project area (area of potential effects [APE]) as
proposed has not been studied to determine the presence or absence of cultural
resources. A records and literature search has been initiated at the regional
archeological clearing house (State Historic Preservation Office, Phoenix) to
inventory all previous studies involving the project area of potential effects (APE).
The State Historic Preservation Office and the Office of Cultural Resource
Management, Department of Anthropology, Arizona State University, have developed
inventories of recorded archaeological sites and previously conducted archaeological
surveys. Undeveloped areas along the Rio Salado contain numerous archeological
sites, and in many cases have been ranked as high sensitivity districts. There are
several developed areas along the Rio Salado 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 are a real possibility. The potential for the presence of additional
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archaeological sites within the APE is high. The potential for the presence of
historic sites within the APE is also high:

Preliminary results of the record search indicate that the proposed project may have
an effect on at lease one property listed in the National Register of Historic Places.
The proposed project has the potential of affecting additional National Register listed
or eligible sites. Based on the results of the records search, additional archaeological
surveys will more than likely be required since our preliminary investigations
indicate that only a portion of the project APE has been surveyed. All potential
National Register eligible properties within the project APE have yet to be identified.
Until these studies are completed, the overall effect on National Register listed or
eligible properties is unknown.

Hazardous, Toxic and Radioactive Waste. The soils within the river are
potentially subject to contamination from several non-point sources: toxic materials
in discharge from storm water collector systems carrying metals, grease, and oils or
minimal toxicity from overland flows transmitting sediment and fertilizers.
However, as of 1989, municipal testing at storm water discharge points has not
indicated contaminants in sufficient quantities to discount use of soils from the river
channel for certain types of projects. There are no known sources of persistent
pesticides and only two minor petroleum spills have been recorded within the
western end of the Tempe reach.

Two sewage treatment plants (point-source pollution) are located within this section
of the Salt River - at 23rd and 91st Avenues.

Twenty four (24) official landfill sites occur along Salt River’s edge - five (5) are
active. These landfills present numerous constraints for development. Leachate was
produced at the two (2) Estes sites (near 40th Street) from 1978 to 1981. This was
caused when the water table rose as a result of recharging from the 1978 flood. The
water mixed with the landfill matter to produce leachate which migrated through the
aquifer and contaminated local ground water and wells. Testing revealed excess of
common cations and anions. The most dangerous substance was a potential
carcinogen, vinyl chloride. The ground water is unsuitable for domestic use without
prior treatment. Other landfill sites have not been tested but are presumed to be
contaminated.

The Arizona Department of Health is concerned with the build-up of methane.
These gases are created within the landfill matter as a by-product of the
decomposition process of solid waste. Unfortunately, methane gas is known to
migrate and can become trapped under structures. City of Phoenix has/will be
installing gas monitoring and migration control systems at several locations.
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Land Use. The present uses of the bed and banks are varied. Extensive active and
inactive sand and gravel mines are located in the area. Other uses include landfills,
sewage treatment plants, silt extraction operations, "free" dumping grounds,
agriculture, limited residential development and recreation facilities. The floodplain
is also used for illegal dumping of solid wastes and for other unauthorized activities
such as off-road vehicle use, hunting, and shooting.

Noise. Due to intense urbanization along certain reaches of this 28-mile stretch of
the Salt River, noises today are generated from commercial and military aircraft,
trains, cars, buses, trucks, motorcycles, construction, and urbanized air conditioning
units. In most cases, these types and levels of noises are considered acceptable as
indigenous noise associated with urban life.

Given particular NEF (noise exposure forecast) and Ldn (24-hour sound levels
weighted for night-time annoyance) levels, several areas within the project area are
currently severely impacted. This means that several residential areas are already
experiencing unduly high noise levels and some types of recreation activities would
be somewhat incompatible.

In the western section of the river, high levels of noise are generated seasonal when
the Phoenix International Raceway is operating.

Water Quality. Any activity within the Salt River, including Rio Salado, must
comply with Federal Clean Water Act (404 and 401) guidelines and NPDES water
quality standards. Aquifer protection and poor-quality groundwater permits will be
required. Sand and gravel mines, landfills and urban stormwater runoff could have
an impact on water quality.

Water Rights/Land Ownership. The water rights and land within the Rio Salado
study area are currently under a variety of public and private ownerships.

Floodplain Regulations. Maricopa County and the Cities of Phoenix and Tempe
all have comprehensive floodplain management ordinances that regulate activities in
the floodplain. It is Federal policy to comply with such regulations where possible.

Sand and Gravel Operations. There are sand and gravel operations with vested
rights to operate within the Rio Salado study area. These operations provide a much-
needed product to the growing community, as well as a substantial employment base
to the South Phoenix area.

Public Sentiment. Public sentiment regarding Rio Salado has varied considerably
in the past. Given the results of the 1988 bond election, in which a Rio Salado bond
was defeated, initial public sentiment may not be favorable.
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. Jurisdictional Fragmentation. The study area is under the jurisdiction and interest
of Federal, state, county, and local agencies, and three cities (Tempe, Phoenix and
Avondale). In addition, two Indian Communities (i.e., the Salt River-Pima-
Maricopa, and the Gila River) are located in the upstream and downstream ends of
the study area. Coordination among various agencies’ policies, permits, and plans
will be challenging.

. 23rd Avenue Wastewater Treatment Plant. Impacts to the 23rd Avenue
Wastewater Treatment Plant must be avoided.

6.2 Planning Alternatives
In response to Congressional direction, Rio Salado alternatives were formulated in consideration

of restoration of riparian habitat, water quality and recreation as well as benefits traditionally
displayed (i.e., flood control). To this end, a variety of multi-purpose features have been

incorporated into the alternatives, producing a mix of resource outputs.

A low level of flood damages can occur in the study area. As a result, no Federal interest was
identified for flood control. However, flood control features have been included in the analysis
of alternatives because they provide flood protection in support of other resource objectives and
achieve incidental flood control benefits. A streambank erosion protection problem was identified
at the 91st Avenue Wastewater Treatment Plant. However, because it is not considered to be a
flooding problem, it is recommended that the bank erosion analysis be conducted under the

authority of Section 14 of the Flood Control Act 6f 1946.

Two alternatives have been formulated in response to the array of water resource problems in the
Rio Salado study area. Alternative A represents an environmental restoration alternative wherein
riparian habitat restoration, water quality and recreation benefits are provided. Alternative B is
similar to Alternative A in every way except that the recreation component is expanded
substantially to include the development of recreation lakes in the Salt River channel at Tempe
and Phoenix. Each alternative is discussed in greater detail in the sections that follow. Technical

details are provided in Appendix F.
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function of the wetland are described below.

Inflatable Dam. The Salt River impoundment structure will consist of a 6-foot, inflatable
rubber dam at the location shown in Figure 6.2. Figure 6.3 shows a typical cross section
of the dam. The dam will impound all flows in the Salt River to a maximum ponding
depth of six feet. Existing soil cement banks will confine the lateral extent of ponding.

An inflatable rubber dam is selected because it is the most efficient method of impounding
flood flows in a flood-control channel without increasing the flood risk. The inflatable
dam will obstruct flows in the Salt River. Flows causing a ponding depth in excess of six
feet (total ponding volume = 450 acre feet in addition to the permanent pond) will pass
over the structure and continue downstream. Flood-related impacts will be avoided by
deflating the dam for river discharges in excess of the 10-year flood. The dam has the
advantage that it can be inflated at the tail end of large floods in order to capture the
receding flows for use in the wetland. Furthermore, a rubber dam will permit sediment
transport past the structure during large flows.

and mesquite bosque habitat in Indian Bend Wash within the City of Tempe. The concept and
\

Salt River Wetland. The Salt River portion of the Tempe Wetland (Figure 6.2) will
consist of a 20-acre pond immediately upstream of the inflatable dam, 4 acres of
hydrophytic vegetation at the upstream edge of the pond, 15 acres of cottonwood/willow
riparian vegetation along a low-flow channel and a 90-acre, naturally-occurring revegetation
area between the pond and a grade-control structure downstream of the McClintock Road
bridge. The pond will be approximately 5 feet deep.

Indian Bend Wash Wetland and Mesquite Bosque. The Indian Bend Wash currently
includes a low-flow channel approximately 150 feet wide from McKellips Road to the
confluence with the Salt River. The low-flow channel widens to cover the entire bottom
width of the flood control channel near the confluence. This area, supplied with water at
McKellips Road, can be converted into a wetland of approximately 18 acres in size.
Figures 6.4, 6.5, 6.6, and 6.7 show the concept plan view and cross section of the wetlands.

The Indian Bend Wash between Curry Street and the Salt River currently consists of bare
ground. There is a low-flow channel situated approximately 5 feet below a terrace between
the outer levees. The terrace would be vegetated with mesquite trees to create a mesquite
bosque habitat of approximately 4 acres.

Introduction of the mesquite bosque will affect the hydraulics of the Indian Bend Wash.
Preliminary analysis indicates that the water surface elevation could be increased by
approximately one foot without mitigation. Mitigation in the form of widening the low-
flow channel or increasing the levee height will be required to compensate for any increase
in water surface elevation. The design as presented herein is conceptual and will be studied
in more detail in the feasibility study.
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. Jurisdictional Fragmentation. The study area is under the jurisdiction and interest
of Federal, state, county, and local agencies, and three cities (Tempe, Phoenix and
Avondale). In addition, two Indian Communities (i.e., the Salt River-Pima-
Maricopa, and the Gila River) are located in the upstream and downstream ends of
the study area. Coordination among various agencies’ policies, permits, and plans
will be challenging.

. 23rd Avenue Wastewater Treatment Plant. Impacts to the 23rd Avenue
Wastewater Treatment Plant must be avoided.

6.2 Planning Alternatives

In response to Congressional direction, Rio Salado alternatives were formulated in consideration
of restoration of riparian habitat, water quality and recreation as well as benefits traditionally
displayed (i.e., flood control). To this end, a variety of multi-purpose features have been

incorporated into the alternatives, producing a mix of resource outputs.

A low level of flood damages can occur in the study area. As a result, no Federal interest was
identified for flood control. However, flood control features have been included in the analysis
of alternatives because they provide flood protection in support of other resource objectives and
achieve incidental flood control benefits. A streambank erosion protection problem was identified
at the 91st Avenue Wastewater Treatment Plant. However, because it is not considered to be a
flooding problem, it is recommended that the bank erosion analysis be conducted under the
authority of Section 14 of the Flood Control Act of 1946.

Two alternatives have been formulated in response to the array of water resource problems in the
Rio Salado study area. Alternative A represents an environmental restoration alternative wherein
riparian habitat restoration, water quality and recreation benefits are provided. Alternative B is
similar to Alternative A in every way except that the recreation component is expanded
substantially to include the development of recreation lakes in the Salt River channel at Tempe
and Phoenix. Each alternative is discussed in greater detail in the sections that follow. Technical

details are provided in Appendix F.
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6.2.1 Alternative A: Environmental Restoration
Alternative A achieves environmental restoration opportunities in Indian Bend Wash and the Salt
River channel at Tempe and Phoenix. Habitat restoration is accomplished through the use of
constructed wetlands, re-establishing high-wildlife value mesquite bosque communities, and
restoring riparian vegetation along streambanks. Approximately 300 acres of habitat would be
restored rsulting in a substantial increase in habitat units. In conjunction with the accomplishment
of riparian habitat restoration objectives, incidental recreation opportunities wouls also be

provided to offset the enormous unmet demand for recreation.

The restoration of riaparian habitat involves features that are someshat uniqui as the project would
take advantage of existing enviromnental problems in the study area and converts these problems

into opportunities for greater environmental gain.

Wetlands and riparian habitat in Alternative A will be constructed within the channels of the Salt
River and Indian Bend Wash. Methods for preserving the integrity of these habitats during flood
flows will be explored in the feasibility study. The geomorphic and sediment transport features
of the project, and potential related impacts and mitigation measures, will also be investigated in

detail in the feasibility study.

Alternative A includes two components: Tempe Cienega and Phoenix Lago de Vida (Figure 6.1).

Each are described below in detail:

TEMPE CIENEGA

Description
Tempe Cienega restores habitat lost as a result of the construction of Indian Bend Wash and
upstream Federal Dams. Tempe Cienega restores scarce wetland, riparian and mesquite bosque
vegetation and consists of 1) an inflatable dam to serve as a water impoundment structure in the
Salt River approximately 350 feet upstream of the Indian Bend Wash 2) a constructed wetland

in the Rio Salado channel upstream of the impoundment structure, and 3) a constructed wetland
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and mesquite bosque habitat in Indian Bend Wash within the City of Tempe. The concept and

function of the wetland are described below.

Inflatable Dam. The Salt River impoundment structure will consist of a 6-foot, inflatable
rubber dam at the location shown in Figure 6.2. Figure 6.3 shows a typical cross section
of the dam. The dam will impound all flows in the Salt River to a maximum ponding
depth of six feet. Existing soil cement banks will confine the lateral extent of ponding.

An inflatable rubber dam is selected because it is the most efficient method of impounding
flood flows in a flood-control channel without increasing the flood risk. The inflatable
dam will obstruct flows in the Salt River. Flows causing a ponding depth in excess of six
feet (total ponding volume = 450 acre feet in addition to the permanent pond) will pass
over the structure and continue downstream. Flood-related impacts will be avoided by
deflating the dam for river discharges in excess of the 10-year flood. The dam has the
advantage that it can be inflated at the tail end of large floods in order to capture the
receding flows for use in the wetland. Furthermore, a rubber dam will permit sediment
transport past the structure during large flows.

Salt River Wetland. The Salt River portion of the Tempe Wetland (Figure 6.2) will
consist of a 20-acre pond immediately upstream of the inflatable dam, 4 acres of
hydrophytic vegetation at the upstream edge of the pond, 15 acres of cottonwood/willow
riparian vegetation along a low-flow channel and a 90-acre, naturally-occurring revegetation
area between the pond and a grade-control structure downstream of the McClintock Road
bridge. The pond will be approximately 5 feet deep.

Indian Bend Wash Wetland and Mesquite Bosque. The Indian Bend Wash currently
includes a low-flow channel approximately 150 feet wide from McKellips Road to the
confluence with the Salt River. The low-flow channel widens to cover the entire bottom
width of the flood control channel near the confluence. This area, supplied with water at
McKellips Road, can be converted into a wetland of approximately 18 acres in size.
Figures 6.4, 6.5, 6.6, and 6.7 show the concept plan view and cross section of the wetlands.

The Indian Bend Wash between Curry Street and the Salt River currently consists of bare
ground. There is a low-flow channel situated approximately 5 feet below a terrace between
the outer levees. The terrace would be vegetated with mesquite trees to create a mesquite
bosque habitat of approximately 4 acres.

Introduction of the mesquite bosque will affect the hydraulics of the Indian Bend Wash.
Preliminary analysis indicates that the water surface elevation could be increased by
approximately one foot without mitigation. Mitigation in the form of widening the low-
flow channel or increasing the levee height will be required to compensate for any increase
in water surface elevation. The design as presented herein is conceptual and will be studied
in more detail in the feasibility study.
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INDIAN BEND WASH - CROSS SECTION A - A
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THE LOCATION OF CROSS SECTION A-A IS SHOWN ON FIGURE 6.4
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Typical Cross Section for Indian Bend Wash Component
of Tempe Cienega: Curry Road to Salt River.
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Benefits

Habitat
Table 6.1 provides a summary of habitat benefits from Tempe Cienega. An overall increase of
23 habitat units is expected, with the majority of the increase being in wetlands. Under present

conditions there are no habitat units at the restoration sites.

Tempe Cienega will replace existing bare earth with a mesquite forest habitat that is in severe
decline elsewhere in the Southwest. The mesquite forest, with adjacent wetland and
cottonwood/willow vegetation will provide shelter and a food source for a wide variety of native
birds, mammals and reptiles including those adapted the xeric conditions of the desert as well as
those adapted to wet environments. Animal populations and species diversity will be significantly
increased. Migratory bird species often rely on these types of habitats, which are significantly

declining, as temporary resting and foraging places during migration.

Water Quality
Tempe Cienega will provide water quality benefits in the form of TCE clean-up of water from
Well #6. Exposure of Well #6 water to the air along Tempe Cienega will release the
contaminants and improve water quality. The purified water can be infiltrated back into the
ground if desired. The amount of purified water will be the difference between the maintenance
needs of Tempe Cienega, including evaporation, and the pumping rate. If a pumping rate of 3
million gallons per day is used, the net treated water would range from 0.85 to 2.15 million

gallons per day.
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Mesquite Dominant

Site Area Quality Habitat Water Source
(Acres) (0-1) Units
Indian Bend 4 0.60 2.4 Groundwater
Wash

Wetlands Dominant

Site Area Quality Habitat Water Source
(Acres) (0-1) Units
Salt River 4.0 0.56 2.2 Groundwater and Salt River
Flows
Indian Bend 18.0 0.58 104 Groundwater
Wash
Subtotal 22.0 - 12.6 Groundwater and Salt River
Flows

Cottonwood Willow Dominant

Site Area Quality Habitat Water Source/Impact
(Acres) (0-1) Units |
Salt River at 15.0 0.5 7.5 Groundwater and Salt River
Tempe Flows
Total 41 - 22.5 Groundwater and Salt River
Flows
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Cost

A preliminary cost estimate is provided in Table 6.2.

Land Purchase LS | LS $70,000
Inflatable Dam at Salt River. 1 LS $2,700,000
Excavation 160,000 cubic yards $2/cubic yard $320,000
Water Supply Wells and LS LS $500,000
Pumps
Piping 1 mile $55/foot $290,400
Wetland, Riparian Vegetation 41 Acres $11,000/acre $451,000
and Mesquite Bosque
Establishment'
Seepage Control LS LS $875,000
Total $5,206,400
Engineering, Contingencies and Administration (55%) $2,863,500
Total Cost ' $8,069,900
! United States Bureau of Reclamation, 1992. Vegetation Management Study., Lower
Colorado River, Phase I.

The annualized cost, assuming an interest rate of 8% and a project life of 50 years, is $657,800.

The annualized cost per habitat unit is $28,600.
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PHOENIX LAGO DE VIDA

Description
Phoenix Lago de Vida also restores habitat in the Salt River as well as provides incidental
recreation and water quality benefits. From the City of Phoenix’ standpoint, Lago de Vida is
intended to bring "life" back into the Salt River in the form of riparian habitat, wildlife,
recreation, improved water quality and urban re-development. The project is located in the Salt

River channel from 24th Street to 19th Avenue.

The restoration of riparian habitat involves features that convert existing environmental problems
into opportunities for greater environmental gain. As identified earlier, surface water from storm
drains and ground water is of poor quality. Additionally, the existence of abandoned sand and
gravel pits which line the Salt River channel through the City of Phoenix cause aesthetic
challenges for the community as it strives to accomplish urban redevelopment goals. Thbese two

problems, however, become integral components of environmental restoration.

The abandoned pits are incorporated into the scheme for riparian habitat restoration as they
become storage basins by capturing storm drain runoff. Because a continuous water source in
the lower Salt River is the limiting factor for riparian habitat restoration, the runoff that is stored
in these pits can be metered out into the wetlands providing a water source while treating and
improving the quality of urban runoff entering the Salt River channel. Hydrologic estimates
indicate that the drainage area could produce sufficient amounts of runoff to sustain the wetlands.
However, during dry periods groundwater pumping from areas of poor quality will serve as a
supplemental water source while treating contaminated groundwater using various conventional
methods (e.g., air stripping) and discharging the outfall into the wetlands for additional treatment

including nitrate removal.

The riparian restoration concept is shown in Figures 6.8 and 6.9 and described below:
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Wetlands. A 240-acre wetland will be constructed within the stream channel
between 24th Street to 15th Avenue. A perennial, low-flow stream will meander
through, and supply water to the wetlands. The remainder of the low-flow
channeland channel banks will be vegetated with native riparian vegetation.

Gravel Pits/Storage Basins. Gravel pits along Lago de Vida Riparian Restoration
will be converted to storage basins for collecting storm drain runoff and the Salt
River. These basins will then serve as water sources for the Lago de Vida wetland.

Incidental Recreation Facilities. In addition to riparian restoration, a recreation
component is included within Lago de Vida as developed by the City of Phoenix.

The Lago de Vida riparian restoration project will be approximately 1,200 feet wide to conform
to the width of the present 100-year floodplain. The City of Phoenix is planning recreational and

urban development alongside Lago de Vida Riparian Restoration in a separate project.

Benefits
Habitat
Table 6.3 provides a summary of habitat benefits to be derived from the riparian restoration at

Lago de Vida. A total of 160 habitat units is provided at Lago de Vida with the majority of the

increase being in wetland habitat.

Wetlands 240.00 0.64 154

Cottonwood-Willow (On channel 12.0 0.5 6.0
banks)

Total 252 -- 160

Lago de Vida will be a significant improvement in habitat over the without-project condition.

The 240-acre increase in wetland vegetation will provide substantial block of scarce habitat
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suitable for wetland-dependent wildlife. Overall, species diversity throughout the study area will

be enhanced in comparison to the present condition in which there is virtually no riparian habitat.

Recreation

Figure 6.8 identifies and locates various recreation features that are incidental to the primary

project purpose of riparian habitat restoration. As developed by the City of Phoenix these

recreation facilities would complement the environmental objectives of the Lago de Vida project.

Table 6.4 lists the projected number of annual recreation user days for Lago de Vida according

to the general recreation categories identified in Section 5.4.1.

Watercraft-Related 0 0 0
Water-Based 2,000 0 2,000
Passive Linear 7,000 800,000 807,000

Defined Open 5,000 550,000 555,000
Space
Interpretive/EnvEd 1,000 50,000 51,000
Total 15,000 1,400,000 1,415,000

To convert the annual user days of unmet demand to an annual dollar amount the recreation
experience can be evaluated according to the following criteria:

Recreation Experience

Availability of Opportunity

Carrying Capacity

Accessibility
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Environmental Factors
Based on the above criteria, the project was assigned a UDV multiplier of $3.72. Using this
factor, the recreation benefit provided by Lago de Vida is 1,400,000 x $3.72 = $5,208,000 per

year.

Water Quality
Lago de Vida will serve to remove volatile hydrocarbons as well as nitrate contaminants.
Volatile hydrocarbons will be removed in the same manner (airstripping) as for Tempe Cienega.

Details on water quality improvements are provided in Appendix D.

Cost
A preliminary cost estimate for Lago de Vida Riparian Restoration for Alternative A is provided
in Table 6.5. Table 6.6 presents a cost estimate for the recreation component of Lago de Vida

in Alternative A.

Land Purchase LS LS $300,000
Water Supply Wells and Pumps LS LS $2,000,000
Stormwater Collection LS LS $2,500,000
Piping 7 miles $55/foot $2,033,000
Water Recovery System LS LS $2,000,000
Seepage Control LS LS $3,500,000
Wetland Establishment 240 Acres $11,000/acre $2,640,000
Recreation See Table 6.6 See Table 6.6 $2,494,000
Total $17,467,000
Engineering, Contingencies and Administration (55%) | $9,606,900

{L_Total Cost 27 00
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Land Purchase $300,000
Trails $154,000
Turf $190,000
Restrooms $120,000
Parking $89,000
Sitework $1,156,000
Ramadas $257,000
Entry Feature $50,000
Playground $145,000
Ampbhitheater Terraces $15,000
Promenade $18,000
Total $2,494,000°
! Cost Estimate Provided by the City of Phoenix.
2 Total cost, including 55% contingencies, engineering and administration, =
$3,865,700. Average Annual Cost = $315,100.

The annualized cost, assuming an interest rate of 8% and a project life of 50 years, is $2,206,900.
The annualized cost of habitat-related improvements only (wetland establishmlent, land, water
supply wells and pumps, stormwater collection, piping, water recovery system and seepage

control) is $1,891,800. The annualized cost per habitat unit at Lago de Vida is $11,800.

BENEFIT/COST SUMMARY

Annualized costs of Alternative A are summarized in Table 6.7.

Tempe Cienega $657,800
Lago de Vida Habitat Component $1,891,800
Lago de Vida Recreation Component $315,100
Total $2,864,700
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As an environmental restoration alternative, Alternative A will provide habitat and water quality

benefits. Habitat benefits are summarizéd in Table 6.8.

0 4 >+100% 0 24 2.4 >+100%

Mesquite
Wetlands 17.8 279.8 +1,471.9% 23 169.5 167.2 +7,270%
Cottonwood 779.8 806.8 +3.5% 136.6 150.1 13.5 +10%
Total 7976 1,090.6 +36.7% 138.9 3220 183.1 +132%

Additional benefits include the following:
1.  The project will be a major contribution towards Federal goals of protecting T&E
Species habitat.

The project will contribute towards the National interim goal of no net loss of
wetlands, and long term goal of increasing the quantity and quality of wetlands
(WRDA 90).

3. Continuous surface flows will remain in the river channel and support riparian
habitats.

4. Species diversity among flora and fauna will be enhanced

5. Significant water-based recreation opportunities are provided.

As a planning objective, securing water supplies which currently sustain riparian habitat provided
a focus for protecting present habitat. A constructed wetlands at Tempe Cienega and Phoenix
Lago de Vida would restore riparian habitat where currently none exists. The reach of the Salt
River from Phoenix Lago de Vida (19th Avenue) to 91st Avenue, however, includes riparian
habitat sites of varying quality; some of which are currently sustained by agricultural tailwater
discharges and storm drain runoff. Opportunities for securing water sources in the future in order
to sustain these specific sites are recommended for further investigation during the feasibility

study.
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A summary of the benefit/cost analysis for Alternative A is presented in Table 6.9.

"HABITAT RESTORATION
SITE ACRES BENEFITS | HABITAT | ANNUAL TOTAL
UNIT COST FIRST
COST COST
TEMPE CIENEGA | 4 Mesquite | 23 Habitat $28,600 $657,800 | $8,069,900
22 Wetlands Units
15 Riparian | Water Quality
Improvement
PHOENIX LAGO 240 160 Habitat $11,800 |$1,891,800 | $23,208,200
DE VIDA Wetlands Units
12 Riparian | Water Quality
Improvement
TOTAL 293 183 Habitat $13,900 |$2,549,600 | $31,278,100
Units
Water Quality
Improvement
RECREATION COMPONENT
SITE ANNUAL BENEFITS ANNUAL | TOTAL FIRST COST
COST
PHOENIX LAGO $5,208,000 $315,100 $3,865,700
DE VIDA
TOTAL $5,208,000 $2,864,700 $35,143,800
MONETARY
BENEFITS/COSTS

Annual financial benefits of at least $5,208,000 are derived from the recreation benefit at Lago
de Vida (undetermined water-quality benefits are achieved at Tempe Cienega and Lago de Vida).
Based solely recreation-related benefits and costs, the expected benefit/cost ratio is 16.5. An
overall increase of 132% in desirable (wetlands, mesquite and cottonwood-willow) habitat units
is expected, with the majority of the increase being in wetland habitat. The total habitat increase
to be derived from the alternative is 183 habitat units. The annualized cost per habitat unit, not

considering recreation costs, is $2,549,600/183 = $13,900.
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6.2.2 Alternative B: Comprehensive Water Resources Development
Alternative B (Figure 6.10) represernts a comprehensive water resources development strategy
wherein riparian habitat restoration and recreation share foremost as primary project purposes.
The two alternatives are similar in terms of habitat restoration, including the unique features of
converting environmental problems into opportunities for environmental gains. The significant
differences between the two alternatives are the development of recreation lakes in Tempe and
Phoenix. A lake development in Tempe, called Town Lake, involves construction of a 200-acre
lake immediately downstream of Tempe Cienega (the whole of which is called Tempe Rio
Salado). In Phoenix, Lago de Vida would be developed differently from that in Alternative A.

In this alternative Lago de Vida would include a 120-acre lake adjacent to a 120-acre wetland.

Wetlands and riparian habitat will be constructed within the channel of the Salt River. Methods
for preserving the integrity of these habitats during flood flows will be explored in the feasibility
study. The geomorphic and sediment transport features of the project, and potential related

impacts and mitigation measures, will also be investigated in detail in the feasibility study.

TEMPE RIO SALADO
The Tempe Rio Salado project consists of two components: Tempe Cienega and Tempe Town
Lake. These two major components take advantage of a proposed impoundment structure which
will be common to both. The impoundment structure is used to collect water and provide habitat
at Tempe Cienega while at the same time containing water for an urban recreation lake

downstream. Detailed descriptions of each component follow.

TEMPE CIENEGA
The Tempe Cienega description, benefits and costs are the same as described for Alternative A

and are reproduced below for convenience.

Description
Tempe Cienega restores habitat lost as a result of the construction of Indian Bend Wash and

upstream Federal Dams. Tempe Cienega restores scarce wetland, riparian and mesquite bosque
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Salt River approximately 350 feet upstream of the Indian Bend Wash 2) a constructed wetland

vegetation and consists of 1) an inflatable dam to serve as a water impoundment structure in the
in the Rio Salado channel upstream of the impoundment structure, and 3) a constructed wetland i
|

and mesquite bosque habitat in Indian Bend Wash within the City of Tempe. The concept and

function of the wetland are described below: ’ \

Inflatable Dam. The Salt River impoundment structure will consist of a 6-foot, inflatable
rubber dam at the location shown in Figure 6.2. Figure 6.3 shows a typical cross section
of the dam. The dam will impound all flows in the Salt River to a maximum ponding
depth of six feet. Existing soil cement banks will confine the lateral extent of ponding.

An inflatable rubber dam is selected because it is the most efficient method of impounding
flood flows in a flood-control channel without increasing the flood risk. The dam will be
inflated during low flows and when there is no flow, and deflated to allow large floods to
pass unimpeded. The dam has the advantage that it can be inflated at the tail end of large
floods in order to capture the receding flows for use in the wetland. Furthermore, a rubber
dam will permit sediment transport past the structure during large flows.

Salt River Wetland. The Salt River portion of the Tempe Wetland (Figure 6.2) will
consist of a 20-acre pond immediately upstream of the inflatable dam, 4 acres of
hydrophytic vegetation at the upstream edge of the pond, 15 acres of cottonwood/willow
riparian vegetation along a low-flow channel and a 90-acre, naturally-occurring revegetation
area between the pond and a grade-control structure downstream of the McClintock Road
bridge. The pond will be approximately 5 feet deep.

Indian Bend Wash Wetland and Mesquite Bosque. The Indian Bend Wash currently
includes a low-flow channel approximately 150 feet wide from McKellips Road to the
confluence with the Salt River. The low-flow channel widens to cover the entire bottom
width of the flood control channel near the confluence. This area, supplied with water at
_McKellips Road, can be converted into a wetland of approximately 18 acres in size.
Figures 6.4, 6.5, 6.6, and 6.7 show the concept plan view and cross section of the wetlands.

The Indian Bend Wash between Curry Street and the Salt River currently consists of bare
ground. There is a low-flow channel situated approximately 5 feet below a terrace between
the outer levees. The terrace would be vegetated with mesquite trees to create a mesquite
bosque habitat of approximately 4 acres.

Introduction of the mesquite bosque will affect the hydraulics of the Indian Bend Wash.
Preliminary analysis indicates that the water surface elevation could be increased by
approximately one foot without mitigation. Mitigation in the form of widening the low-
flow channel or increasing the levee height will be required to compensate for any increase
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in water surface elevation. The design as presented herein is conceptual and will be studied
in more detail in the feasibility study.

Benefits

Habitat
Table 6.10 provides a summary of habitat benefits from Tempe Cienega. An overall increase of
23 habitat units is expected, with the majority of the increase being in wetlands. Under present

conditions there are no habitat units at the restoration sites.

The Tempe Cienega will replace existing bare earth with a mesquite forest habitat that is in
severe decline elsewhere in the Southwest. The mesquite forest, with adjacent wetland and
cottonwood/willow vegetation will provide shelter and a food source for a wide variety of native
birds, mammals and reptiles including those adapted the xeric conditions of the desert as well as
those adapted to wet environments. Animal populations and species diversity will be significantly
increased. Migratory bird species often rely on these types of habitats, which are significantly

declining, as temporary resting and foraging places during migration.

Water Quality.

Tempe Cienega will provide water quality benefits in the form of TCE clean-up of water from
Well #6. Exposure of Well #6 water to the air along Tempe Cienega will release the
contaminants and improve water quality. The purified water can be infiltrated back into the
ground if desired. The amount of purified water will be the difference between the maintenance
needs of Tempe Cienega, including evaporation, and the pumping rate. If a pumping rate of 3
million gallons per day is used, the net treated water would range from 0.85 to 1.94 to 2.15
million gallons per day.
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Mesquite Dominant

Site Area Quality " Habitat Water Source
(Acres) (0-1) Units
Indian Bend 4 0.60 24 Groundwater
Wash

Wetlands Dominant

Site Area Quality Habitat Water Source
(Acres) 0-1) Units
Salt River 4.0 0.56 2.2 Groundwater and Salt River
Flows
Indian Bend 18.0 0.58 10.4 Groundwater
Wash
Subtotal 22.0 - 12.6 Groundwater and Salt River
Flows

Cottonwood Willow Dominant

Site Area Quality Habitat Water Source/Impact
(Acres) (0-1) Units
Salt River at 15.0 0.5 7.5 Groundwater and Salt River
Tempe Flows
Total 41 - 22.5 Groundwater and Salt River
Flows
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Cost

A preliminary cost estimate is provided in Table 6.11.

Land Purchase LS LS $70,000
Inflatable Dam at Salt River. 1 LS $2,700,000
Excavation 160,000 cubic yards $2/cubic yard $320,000
Water Supply Wells and LS LS $500,000
Pumps
Piping 1 mile $55/foot $290,400
Wetland, Riparian Vegetation 41 Acres $11,000/acre $451,000
and Mesquite Bosque
Establishment'
Seepage Control LS LS $875,000
Total $5,206,400
Engineering, Contingencies and Administration (55%) $2,863,500
Total Cost $8,069,900
1 United States Bureau of Reclamation, 1992. Vegetation Management Study, L.ower
Colorado River, Phase 1.

The annualized cost, assuming an interest rate of 8% and a project life of 50 years, is $657,800.

The annualized cost per habitat unit is $28,600.
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TEMPE TOWN LAKE

Description
Tempe Town Lake (Figure 6.11) is a 200-acre recreation lake which will extend from about
1,500 feet west of Mill Avenue, east to the Indian Bend Wash. The lake would be contained by
inflatable rubber dams and the present soil cement banks. Due to the relatively gentle slope of
the channel, two rubber dams (at each end of the lake) are needed to maintain lake levels. The
upstream rubber dam is included as a component of the Tempe Cienega portion of the riparian
habitat restoration component of the project. Construction of the downstream dam is to be
provided by recreation funds to complete Town Lake. The lake will be used primarily as a
boating lake of sufficient water quality to be permitted for partial body contact. Swimming in
Rio Salado will not be allowed due to safety considerations and the high cost of consistently

maintaining a highly-transparent water quality.

Fishing sailing, paddle-boating, canoeing, hiking, bicycling, horseback riding, golf, soccer and
softball are a few of the planned recreation activities. Along the channel banks will be trails for

bicycling, hiking and equestrian use as well as playing fields and golf courses.

Major design features of Tempe Town Lake are described below:

Impoundment Structures. In conjunction with the impoundment structure at Tempe
Cienega, a 16-foot-high, air-inflatable rubber dam is located approximately two miles
downstream to contain water for Tempe Town Lake. An inflatable dam is selected as the
downstream dam as it meets several criteria including hydraulic, sediment transport, flood
control, aesthetics, operational flexibility and safety. The downstream dam is similar to the
upstream dam, but is 10 feet higher. The upstream dam at Tempe Cienega contains water
for Tempe Town Lake on the downstream side of the dam. During those periods when the
Salt River flows, the upstream dam would have water on the upstream side for habitat
restoration and on the downstream side to maintain Town Lake.

The inflatable dam configuration is shown schematically in Figures 6.2 and 6.3. Each dam
segment will be independently operable to allow flexibility for low flow and sediment
passage, and to be able to exercise each segment for maintenance checks. One of the
manufacturers of inflatable dams claims that the 16-foot dam could be overtopped by about
6 feet without inducing instability.
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The downstream dam would be constructed in four sections near the soil cement grade
control structure between Priest Drive and Mill Avenue. The inflatable dam at Tempe
Cienega will also be constructed in four sections, connected by concrete floodwalls at the
confluence of Indian Bend Wash and the Salt River. The dams will be constructed across
the main channel of the Salt River. The lake will be situated within the main channel,
contained by soil cement bank protection at the sides and by the dams at the upper and
lower ends. All flows on the Salt River, including those from Indian Bend Wash, will pass
through the lake. ' ’

Water Demands. The base water demands for Rio Salado are lake evaporation and
seepage (infiltration through the bottom and sides of the lake). Additional water demands
include irrigation water for landscaping the Rio Salado project developments and creation
of artificial wetlands.

The annual average evaporation demand for the selected lake is estimated at 1.1 million
gallons per day (mgd, 2.2 mgd with "safety factor." 1.1 mgd is approximately 6 feet per
year on a 200-acre lake). The monthly rates should vary from 0.4 mgd in December to 1.7
mgd in June.

Seepage Losses. Based on the studies including drilling and monitoring of groundwater
levels, without seepage control the Rio Salado itself may be expected to lose approximately
0.2 feet/day, on the average, during steady state conditions. With available seepage control
technologies, seepage may be reduced to approximately 0.01 feet/day. Three seepage
control methods were investigated which include slurry trench cutoff walls, liners, and well
recovery systems.

Without seepage control, annual seepage may range in the order-of-magnitude of 16,000
ac-ft (14.1 mgd) for a lake surface area of 200 acres. With effective seepage controls,
annual net seepage losses for a 200-acre lake may range in the order-of magnitude of under
0.2 (theoretically zero with pumped recovery methods) to 400 ac.ft. (0.4 mgd) based on
liner construction techniques. Actual seepage will vary with clogging and natural
variability within the geologic and man-placed materials.

Landscape Irrigation. The demand for landscape irrigation water depends on the size of
the area to be irrigated, vegetation type, and method of irrigation. Final landscaping plans
have not yet been developed, so no exact estimates have been made. However, landscape
irrigation is an important water demand, and therefore merits consideration.

Preliminary estimates of areas that will be irrigated by the City of Tempe were prepared
by City planning staff. Based on the City’s estimate of future landscaped areas, the
irrigation demand range from 0.04 mgd in December to 0.33 in June.

An additional landscape-related demand to be considered is the proposed wetlands area
downstream of the lake on about 3.5 acres of planting areas, a rough approximation of the
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average monthly demand ranges from 0.02 mgd in December and January to 0.14 mgd in
June and July.

Water Sources. The potential sources of water for Tempe Rio Salado are reclaimed waste
water, the Salt River, Salt River Project water, storm water, and groundwater. Reclaimed
water is the most probable source of water, either through direct reuse or indirectly through
water exchanges. Direct reuse of reclaimed water occurs in supply alternatives that
physically pipe the reclaimed water from the City’s water reclamation facilities to Rio
Salado. Indirect reuse of reclaimed water occurs in supply alternatives that use aquifer
storage and recovery (ASR) technology to transform the water in legal and technical terms
from reclaimed water into groundwater. Indirect reuse is also considered in alternatives that
are based on trading reclaimed water for other physical sources of water. Considering
options for direct and indirect reuse of reclaimed water, the potential sources of supply
include the Salt River, Salt River Project, Central Arizona Project, urban storm water,
reclaimed water, and groundwater.

All water supply options included in this study are based on filling the lake and
maintaining wetlands by capturing receding Salt River flows. In other words, following any
Salt River flow event that requires the lowering of the inflatable dams, the dams would be
inflated to capture pools of water behind both the upstream and downstream dams at the
conclusion of the river flow event. Other sources of water considered herein are intended
to serve as makeup water for lake evaporation and seepage losses, supply to other water
features such as wetlands, and irrigation demands.

Stormwater Management. Stormwater represents a potential resource. Stormwater is a
source of additional water to the lake, but pollutant loads carried in runoff discharges may
result in adverse lake water quality impacts.

As expected for a desert environment, the average storm volume, intensity, and annual
number of storms in Phoenix are low compared to other parts of the nation. The average
storm produces 0.42 inches of rain over 8.1 hours. In addition, the time between storm
events is long, averaging 579 hours, or just over 24 days. Rainfall occurs 1.4 percent of
all hours in Phoenix, based on the average storm duration and time between storms.

The major sources of urban storm water that affect the Tempe Rio Salado site include:

Indian Bend Wash

Price Road Drain

Tempe/Scottsdale

Mesa

Salt River Pima-Maricopa Indian Community

The two largést watersheds are Indian Bend Wash and the Price Road Drain. Indian Bend
Wash drains a major portion of Scottsdale north of the Rio Salado site, while the Price
Road Drain conveys storm water from much of Mesa, and Chandler, south of the Salt
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River. In addition, 14 storm drain outfalls have been located that discharge into the Salt
River in the reach\proposed for Rio Salado.

Flood Control. The Salt River is the primary conveyance facility for flood water from
the Salt River and Verde River watersheds through the Phoenix valley. The design flood
for the river in the Rio Salado project area is the 100-year event. Recently-completed and
ongoing channelization projects in the area are intended to ensure that the design flood is
safely conveyed through the valley. The Arizona Department of Water Resources (ADWR)
and the Flood Control District of Maricopa County (FCDMC) will require that the Rio
Salado project not jeopardize the capacity of the river to contain flood water, even in the
event of a dam failure.

The Salt River is a complex and dynamic system. Physical changes to one reach of the
system invariably affect the rest of the system. The ability of the river to transport
sediment is one of the characteristics that must be carefully considered when modifications
to the river are proposed. The final project must minimize sediment transport-related
impacts to the Salt River system. Specific design criteria for flood control include:

. The capacity of the channel and bridge structures to pass the design event must
not be compromised.

. The water surface elevation during a-100-year flood event must not be
increased by more than 1 foot.

be contained in the channel.

o The single-event general scour downstream of the lake must not significantly
increase.

. The equilibrium slopes of the channel must be maintained.

Benefits
Tempe Town Lake is estimated to attract three to five million visitors per year with an annual
recreation benefit of $18,600,000. Table 6.12 lists the projected number of annual user days for
Tempe Town Lake. |

To convert the annual user days of unmet demand to an annual dollar amount the recreation
experience were evaluated according to recreation experience, availability of opportunity, carrying

capacity, accessibility and environmental factors.
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Watercraft-Related -0- 1,800,000 1,800,000
Water-Based 2,000 1,800,000 1,802,000
Passive Linear 7,000 800,000 807,000
Defined Open 5,000 550,000 555,000
Space
Interpretive/EnvEd 1,000 50,000 51,000
Total 15,000 5,000,000 5,015,000

Based on the above criteria, the project was assigned a Unit Day Value (UDV) multiplier of
$3.72. Using this factor, the recreation benefit provided by the Tempe Rio Salado is 5,000,000
x $3.72 = $18,600,000 per year.

The lake could be stocked with rainbow trout and channel catfish for sport fishing, which could
generate up to 300,000 angler visits per year. Assuming $10 expenditure per angler day, raw

expenditures by fisherman at Tempe Rio Salado could reach $3,000,000 per year.
Total benefits, including recreation and fisheries, will be approximately $21,600,000 per year.

Cost
A preliminary cost estimate for Tempe Town Lake is provided in Table 6.13. The preliminary
benefit/cost ratio, using recreation-related benefits and costs only, is $21,600,000/$3,687,400 =
5.9.
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Land Purchase $330,000

Construction Cost $20,900,000"
IDC (7 Months at 8%) $2,943,600
Urban Fisheries $5,011,700°
Subtotal Cost $29,185,300
Engineering, Contingencies and Administration (55%) $16,051,900
Total Cost $45,237,200
Annual Cost $3,687,400

! Bank protection has already been constructed and is not included in this cost.
This cost includes the cost of the downstream inflatable dam only.

Based upon information provided by the Arizona Game and Fish Department
(Appendix C)
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PHOENIX LAGO DE VIDA

Description
In Alternative B, the Lago De Vida project would consist of a habitat restoration, water quality,
and recreation complex involving a 120-acre wetlands, riparian vegetation along the streambank,
and a 120-acre recreation lake located within the Salt River channel near central Phoenix. The
lake would be designed to support fishing and urban recreation activities. Habitat along the river
would transition from streamside vegetation to an open body of water adjacent to a wetlands.
Several abandoned gravel pits along the river channel would be converted into storage basins
collecting urban storm drain runoff and treating it through a constructed wetlands. The location
of a sizeable body of water and riparian habitat in the central city would assist the City to realize
the greenbelt concept long envisioned for the Salt River Corridor. The following describe the
various features (Figures 6.12 and 6.13) proposed at Lago de Vida:

Lakes. A series of three lakes will extend for a distance of two miles along the
north side of the Salt River between 16th Street and 7th Avenue. The lakes will be
approximately 500 feet wide and .10 feet deep with occasional islands for use by
sports fishermen and waterfowl. Total lake area will be 120 acres.

The purpose of three lakes rather than one is to avoid the need for a large drop
(approximately 16 feet) from the river bed to the lake surface at the upstream end
of the two-mile reach. The drop would be required because the river bed slopes
upward in the upstream direction at a slope of approximately 0.0016 feet per foot,
but the lake water surface is horizontal. By using three lakes, the 16-foot drop can
be spread into three drops of approximately 5 or 6 feet each. The drops will be
protected against drop scour during large floods by soil cement toe-down or aprons.

Levee and Low-Flow Flood-Control Channel. The lakes will be separated from
the main channel flow by a soil-cement levee. This levee will rise approximately 10
feet above the channel bed to prevent frequent low flows and sediment from entering
the lakes.

Wetlands. A 120-acre wetland will be constructed within the stream channel
between 24th Street to 15th Avenue. A perennial, low-flow stream will meander
through, and supply water to, the wetlands. The remainder of the low-flow channel
and channel banks will be vegetated with native riparian vegetation.
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Gravel Pits/Storage Basins. Gravel pits along Lago de Vida Riparian Restoration
will be converted to storage basins for runoff water from local storm drains and the
Salt River.

Recreation Facilities. In addition to riparian restoration, a recreation component is
included within Lago de Vida as developed by the City of Phoenix.

The Lago de Vida project will be approximately 1,200 feet wide to conform to the width of the
present 100-year floodplain. The City of Phoenix is planning recreational and urban development

alongside Lago de Vida Riparian Restoration in a separate project.

Flood Control
The low-flow flood-control channel will be 500 feet wide and have capacity for approximately
a 5-year flood (45,000 cfs). Higher flows will overflow the levee and enter the lake, above
which there will be sufficient con;veyance to carry the 100-year discharge within the limits of the
present floodplain. Table 6.14 provides a summary of present and preliminary, proposed

hydraulic conditions.

The levee configurations shown in Figures 6.12 and 6.13 are conceptual only and not intended
for use as final design. The levee heights, toe-downs and alignments will be the subject of a

detailed hydraulic and scour analysis during the feasibility study.
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PRESENT CONDITIONS!

DISCHARGE RETURN PERIOD? | FLOW DEPTH FLOW
(cfs) (Years) (Feet) VELOCITY
| (fps)
40,000 5 11.5 6.5
215,000 100 25.8 11.5

PROPOSED (FUTURE-WITH-PROJECT) CONDITIONS?®

40,000 5 9.2 8.5
215,000 100 25.3 16.5
215,000* 100 16.7 12.7

Average conditions from HEC-2 based on 1992 topography.

Based on Present Conditions, Prior to Modification of Roosevelt Dam.

3 Channel bottom width (low-flow channel) = 500 feet; channel slope = 0.0016;
Mannings roughness = 0.03; channel side slopes = 1:1.

Assumes channel bottom width = 1,000 feet. This is considered representative of
conditions that would exist during a large flood.
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Benefits

Habitat
Table 6.15 provides a summary of habitat benefits to be derived from the riparian restoration at
Lago de Vida for Alternative B. This alternative provides an overall increase of 83 habitat units,

with the majority of the increase being in wetland habitat.

Wetlands 120.00 0.64 77

Cottonwood-Willow (On channel 12.0 0.5 6.0
banks)

Total 132 - 83

Lago de Vida will be a significant improvement in habitat over the without-project condition.
The 120-acre increase in wetland vegetation will provide substantial block of scarce habitat
suitable for wetland-dependent wildlife. The lake will provide an opportunity to restore native
fish to the area. The lake, wetland and cottonwood/willow vegetation represent a significant
improvement for a wide variety of water-related wildlife including ducks, shorebirds, and raptors.
A significant number of passerine (perching) birds rely heavily on this type of oasis habitat for
normal existence and particularly during migration. The presence of this habitat for migratory
birds will help increase bird survival in other areas far removed from Lago de Vida. Native
mammals will be drawn to the improvements as well. Overall, species diversity throughout the
study area will be enhanced in comparison to the present condition in which there is virtually no

vegetative habitat.
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Recreation _
Figure 6.12 identifies and locates various recreation features as developed by the City of Phoenix
that would complement the environmental objectives of the Alternative B Lago de Vida project.
Table 6.16 lists the projected number of annual recreation user days for Lago de Vida according

to the general recreation categories identified in Section 5.4.1.

Watercraft-Related -0- 1,800,000 1,800,000
Water-Based 2,000 1,800,000 1,802,000
Passive Linear 7,000 800,000 807,000
Defined Open 5,000 550,000 555,000
Space :
Interpretive/EnvEd 1,000 50,000 51,000
Total 15,000 5,000,000 5,015,000

The recreation benefit provided by the Alternative B Lago de Vida is 5,000,000 x $3.72 =
$18,600,000 per year.

The 120-acre lake at Lago de Vida could be stocked with rainbow trout and channel catfish for
sport fishing. It may also be possible, depending upon habitat conditions, competition and lake
usage, to re-introduce some native fishes which may include the Desert and Sonora suckers,
Roundtail Chub, long fin dace, Razorback sucker, Colorado squawfish, spike dace, woundfin,
loach minnow and Gila topminnow. All of these native species are listed as Federal Threatened

or Endangered Species.
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Sport fishing in the lake is expected to genefate up to 300,000 angler visits per year. Assuming
a conservative estimate of $10 expenditiire per anglér day, raw expenditures by fisherman at Lago
de Vida could reach $3,000,000 per year. Total recreation-related benefits, including fisheries,
are $21,600,000 per year.

Water Quality

Lago de Vida will serve to remove volatile hydrocarbons as well as nitrate contaminants.
Volatile hydrocarbons will be removed in the same manner (airstripping) as for Tempe Cienega.
A 120-acre wetland could treat as much as 7,200 acre-feet of year for nitrates. This is equal to

the average amount of urban storm runoff entering from drains 11-20 and 33-39.

Erosion Control
The riparian vegetation proposed for the channel banks at Lago de Vida will increase the stability
of the channel banks and help reduce lateral erosion of the Salt River.

Cost
A preliminary cost estimate for Lago de Vida Riparian Restoration in Alternative B is provided
in Table 6.17. Table 6.18 provides a cost estimate for the Recreation Component of Lago de

Vida in Alternative B.

The annualized cost, assuming an interest rate of 8% and a project life of 50 years, is $4,344,200.
The annualized cost of habitat-related improvements only (wetland establishment, land, water
supply wells and pumps, stormwater collection, piping, water recovery system and seepage

control) is $1,706,000. The annualized cost per habitat unit at Lago de Vida is $20,600.
The annualized cost of the recreation component of Lago de Vida including fisheries costs, is

$2,619,200. Based on recreation-related benefits and costs only, the benefit/cost ratio for Lago
de Vida is $21,600,000/$2,619,200 = 8.3.
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Land Purchase LS LS $300,000
Soil Cement Bank 155,000 cubic yards $22/cubic $3,410,000
Protection, 8 Feet Thick yard
Excavation 3,500,000 cubic $2/cubic yard $7,000,000
yards
Water Supply Wells and LS LS $2,000,000
Pumps
Stormwater Collection LS LS $2,500,000
Piping 7 miles $55/foot $2,033,000
Water Recovery System LS LS $2,000,000
Wetland Establishment 120 Acres $11,000/acre $1,320,000
Seepage Control LS LS $3,500,000
Urban Fisheries 120 acres $245,100/year $3,006,900
Recreation (Not including See Table 6.18 See Table $7,314,000
fisheries) 6.18
Total $34,383,900
Engineering and Contingencies (55%) $18,911,100
Total Cost $53,295,000
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Land Purchase $600,000
Trails $276,000
Turf $738,000
Lake Enhancement (Overlooks, Trailhead Parking, $1,249,000
Pedestrian Bridge, Demonstration Gardens, Handicap Pier,
-Launch)
Landscaping $541,000
Restrooms $210,000
Parking $179,000
Demolition/Abatement $198,000
Sitework $2.229,000
Ramadas $466,000
Entry Feature $50,000
Maintenance Facility $168,000
Playground $145,000
Amphitheater Terraces $15,000
Promenade $18,000
Interpretive Centers $88,000
Total $7,314,0007

Cost Estimate Provided by the City of Phoenix. Estimates include Phases I and II.

Estimates do not include fisheries costs.

Total cost, including 55% engineering, contingencies and administration, =

$11,336,700. Average Annual Cost = $924,100.
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BENEFIT/COST SUMMARY

Annualized costs of Alternative B are summarized in Table 6.19.

Tempe Cienega $657,800
Tempe Town Lake $3,687,400

Lago de Vida Habitat Component $1,706,000
Lago de Vida Recreation Component $1,304,000
Total $7,355,200

As an environmental restoration alternative, Alternative B will provide habitat and water quality
benefits (Tables 6.20 and 6.21). An overall increase of 76% in desirable (wetlands, mesquite and
cottonwood-willow) habitat units is expected, with the majority of the increase being in wetland

habitat. The total habitat increase to be derived from the alternative is 106 habitat units. The

annualized cost per habitat unit, not considering recreation costs, is $2,363,800/106 = $22,300.

Mesquite 0 4 >+100% 0 2.4 2.4 >+100%

Wetlands 17.8 159.8 +797.8% 2.3 92.5 902 | +3,922%

Cottonwood 779.8 806.8 +3.5% 136.6 150.1 13.5 +10%

Total 797.6 970.6 +21.7 138.9 245.0 106.1 +76%
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Additional benefits include the following:

1.

The project will be a major ¢contribution towards Federal goals of protecting T&E
Species habitat.

The project will contribute towards the National interim goal of no net loss of
wetlands, and long term goal of increasing the quantity and quality of wetlands
(WRDA 90).

Continuous surface flows will remain in the river channel and support riparian
habitats.

Species diversity among flora and fauna will be enhanced

Significant water-based recreation opportunities are provided.

Annual financial benefits of at least $43,200,000 are derived from 1) a fisheries benefit at Lago
de Vida = $3,000,000, 2) a recreation benefit at Lago de Vida = $18,600,000 (Undetermined

water-quality benefits are achieved at Tempe Cienega and Lago de Vida), and 3) a fisheries

benefit at Tempe Town Lake = $3,000,000, and 4) a recreation benefit at Tempe Town Lake =

$18,600,000. An examination of recreation-related costs versus recreation-related benefits

indicates a benefit/cost ratio of 6.9.
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HABITAT RESTORATION
SITE ACRES BENEFITS | HABITAT | ANNUAL [ TOTAL
UNIT COST | COST FIRST
COST
TEMPE CIENEGA | 4 Mesquite | 23 Habitat $28,600 $657,800 | $8,069,900
22 Wetlands Units
15 Riparian Water
Quality
Improvement
PHOENIX LAGO 120 83 Habitat $20,600 $1,706,000 | $20,929,700
DE VIDA Wetlands Units
12 Riparian Water
Quality
Improvement
TOTAL 173 106 Habitat $22,300 $2,363,800 | $28,999,600
Units
Water
Quality
Improvement
RECREATION COMPONENT
SITE ANNUAL BENEFITS ANNUAL | TOTAL FIRST COST
COST
PHOENIX LAGO $21,600,000 $2,619,200 $32,132,900
DE VIDA
TEMPE TOWN $21,600,000 $3,687,400 $45,237,200
LAKE
RECREATION $43,200,000 $6,306,600 $77,370,100
SUBTOTAL
MONETARY
BENEFITS/COSTS
TOTAL $43,200,000 $8,670,400 $106,369,700
MONETARY
BENEFITS/COSTS
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VII CONCLUSIONS

The Rio Salado, Salt River, Arizona RéC‘(')nnaiSSance Study addressed several water resource
problems including riparian habitat restoration, flood control, recreation, and water quality.
Results of this study indicate there currently is no economically justified Federal interest in flood
control within the Rio Salado study area. This is due in large part to recent channel
improvements of the Salt River by Maricopa County through much of the urban area and on-
going modifications to Roosevelt Dam which will provide additional flood storage capacity on
the Salt River. While flood damages do occur along the Salt River, the benefits are substantially

lower than the costs of protection.

A Federal interest has been identified for environmental restoration involving riparian habitat
restoration, water quality improvement, and incidental recreation (i.e., recreation projects that are
complimentary to a Corps primary project purpose). The Salt River and Indian Bend Wash are
two water courses whose environmental settings have been substantially altered by Federal
projects. With the advent of Federal dams constructed on the upper Salt River, the riparian
ecosystem of the once perennial Salt River has been reduced to that of a dry riverbed, devoid of
the highly valued mesquite bosques that once occupied the floodplain and provided richly diverse
riparian habitat within the Sonoran desert ecosystem. Currently, the lower Salt River is
characterized as an effluent-dominated watercourse, where existing riparian habitat occurs only
at those locations where wastewater effluent and seasonal agricultural tailwaters are discharged
into the river. Significant environmental impacts -have also taken place at Indian Bend Wash
where the last remnant of a large mesquite bosque community in the region has been displaced
by a Corps of Engineers flood control project along the wash at its confluence with the Salt
River. The problems of environmental quality are further compounded by water quality
contamination stemming from high technology-industrial wastes, landfill leachate, agricultural

practices, and storm drain runoff draining the Phoenix metropolitan area.

As a component of environmental quality, outdoor recreation, as currently available along the Salt
River through Tempe and Phoenix, is significantly deficient in meeting the recreation demand of

over 2 million people in the greater Phoenix area. In accordance with Corps policy, Federal
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participation is limited to recreation projects that are "incidental" to Corps primary project
purposes, which in this case is fish and wildlife habitat restoration, and where the costs of such

a recreation project amounts to no more than 10 percent of total project cost.

A reconnaissance level investigation of the environmental problems and water resource
opportunities has led to the formulation and evaluation of two alternatives. Alternative A
provides for environmental restoration including riparian habitat restoration, water quality
improvement, and incidental recreation. This alternative includes two components, i.e., Tempe
Cienega and Phoenix Lago de Vida. Over 300 acres of wetlands, mesquite, willow, and
cottonwood habitats would be restored. The net effect is a 132 percent increase in habitat units.
Because water is the limiting factor for riparian habitat restoration in this arid environment,
opportunities for providing a continuous water source were uniquely combined with measures to
solve water quality problems. The result is a net gain in environmental quality. Surface water
quality in the Salt River would be improved by collecting storm drain runoff in abandoned sand
and gravel pits rather than continuing to discharge these flows into the river. These pits would
then serve as water supply basins for the wetlands which simultaneously provide treatment of the
runoff. Water supplies to the wetlands would be supplemented by contaminated groundwater
which, when brought to the surface, would be treated using conventional methods such as
airstripping. The wetlands themselves provides further treatment of the water as nitrates, a major
water quality problem in the area, are removed. Alternative A also provides incidental recreation
to help satisfy a portion of the unmet recreation demand. Consistent with Corps policy, the
extent of recreation development has been limited to that which costs no more than ten percent
of total project cost. An estimated 1,400,000 annual recreational user days are provided. Total
first costs for this alternative have been estimated at $35,143,800. Based solely upon recreation-

related benefits and costs, a benefit/cost ratio of 16.5 has been determined.

Alternative B represents a comprehensive water resources development alternative wherein
environmental restoration and water-based recreation opportunities are combined. The recreation
component is designed to offset the enormous unmet demand for water-based recreation.

Recreation costs in this alternative are not limited to a percentage of total project cost. The
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environmental features presented in Alternative A, including riparian habitat restoration and
improved water quality, are incorporated into the development of urban lake recreation areas in
the Cities of Tempe and Phoenix. Both lakes would be constructed within the Salt River channel,
adjacent to the Tempe Cienega and Phoenix Lago de Vida riparian habitat restoration sites. An
estimated 5,000,000 annual recreational user days are provided. In contrast to Alternative A,
riparian habitat restoration benefits of Alternative B are slightly lower as half of the wetlands
acres (120 acres) at Phoenix Lago de Vida would be replaced by an urban recreation lake. A
total of 180 acres of riparian habitat would be restored in this alternative, affecting an increase
of 76 percent in habitat units. As presented in Alternative A, the opportunities for combining a
continuous water source with measures to improve water quality are similarly included in
Alternative B. Total first costs for this alternative have been estimated at $106,369,700. Based

solely upon recreation-related benefits and costs, a benefit/cost ratio of 6.9 has been determined.

In summary, two reconnaissance level alternatives have been identified as having a Federal
interest. While both alternatives provide environmental restoration benefits, Alternative A
provides only incidental recreation consistent with Corps policy. In contrast, Alternative B
establishes water-based recreation as a primary project purpose equal to that of riparian habitat
restoration. Federal participation in the construction of projects in both alternatives is possible
if, according to Corps policy, the local sponsors decide to fully fund that portion of recreation

costs which exceed the ten percent rule. Federal participation would then proceed as appropriate.
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VIII RECOMMENDATIONS

As a result of the reconnaissance level investigations into environmental restoration with
incidental recreation there appears to be a very strong Federal interest in pursuing more detailed
studies. It is in the best interest of the Federal government, and I recommend, that a cost-shared
environmental restoration feasibility study be initiated for the Salt River at Rio Salado, Tempe

and Phoenix, Arizona.

I recommend that no Federal action be taken at this time towards a cost shared feasibility study

for flood control along the Salt River in the area of Rio Salado, Tempe and Phoenix, Arizona.

Although addressed in this reconnaissance study, the synergy among riparian habitat restoration
measures, water treatment techniques, and recreation activities along the Salt River would be
more fully explored during the feasibility study. A more detailed study of the overlapping water
resource opportunities could lead to a more complete understanding of the net environmental

gains of an integrated resources approach to water resources development.

D

ichal B/ Robinson

Colonel, Corps of Engineers

District Engineer
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1.0 BACKGROUND

1.1 Authority
This study has been conducted under the authority of Public Law 761, Seventy-fifth Congress,
June 28, 1938, which reads, in part, as follows:

SEC. 6. The Secretary of War is hereby authorized and directed to cause preliminary
examinations and surveys for flood control including floods aggravated by or due to tidal
effect at the following-named localities, and the Secretary of Agriculture is authorized and
directed to cause preliminary examinations and surveys for run-off and water-flow

retardation and soil-erosion prevention on the watersheds of such localities:

Gila River and tributaries, Arizona and New Mexico.

1.2 Purpose
The purpose of this Environmental Evaluation is to provide supplemental habitat analysis and
recreation opportunity information for the Rio Salado Reconnaissance Study being conducted by
the U. S. Army Corps of Engineers, Los Angeles District, South Pacific Division.

1.3 Study Area Description
The study area consists of approximately twenty-eight (28) miles of the Salt River from the
eastern municipal boundary of Tempe at McClintock Road, through Phoenix, to the confluence

of Gila and Agua Fria Rivers in Maricopa County, Arizona.

1.4 Scope of Environmental Evaluation
This Environmental Evaluation presents a brief synthesis of:
- existing conditions information based on an informal literature search, discussions
with recreational and environmental resource specialists, and cursory field
investigation;

- active and passive location of landfill sites;




- potential mitigation of upper aquifer contamination;
- plausible preservation and/or reconstruction of ecological habitats; and
- examining the realm of potential opportunities for water resource recreation based

on demand and economic feasibility.




2.0 EXISTING ENVIRONMENT WITHOUT PROJECT BY RESOURCE

2.1 Physical Setting
Dam construction throughout the Salt River’s upper watershed in the early 1900’s changed the
original character of the river and by the 1940’s the river ceased to flow. This stretch of river
in the urbanized areas of Tempe and Phoenix is essentially an expansive dry river bed dominated

by large expanses of cobble and rubble.

Recent channelization projects by the Arizona Department of Transportation (ADOT) and the new
Priest Drive bridge constructed by Maricopa County have physically altered the natural character

of the western portion of the river.

Based on the "Geomorphic "Naturalness" Classification for River Channels" by Dr. William L.
Graf, the portions of the river through Tempe are classified "7" - Completely Artificial. In
Phoenix between 24th and 15th the classification changes to "6" - Essentially Artificial. As the
river moves away from Phoenix and into the Gila Indian Reservation, the classifications move
to "5" - Mostly Modified and "4" - Substantially Modified. At the confluence of the Gila River
it becomes "3" - Partly Modified.

#7 Completely Artificial: 100% engineered and/or built channel with altered processes and

sediment

#6 Essentially Artificial: 90% - 100% altered channel patterns and cross-sectional shapes
or sediment characteristics as a result of human activities; largely artificial channel due to
engineered bed and/or banks including dredging but with a few natural forms or processes

remaining

#5 Mostly Modified: 50% - 90% altered channel patterns and cross-sectional shapes or
sediment characteristics as a result of human activities; major modifications to channel
forms and processes with most of the channel area disturbed by mining, development of

structures




#4 Substantially Modified: 10% - 50% altered channel patterns and cross-sectional shapes

or sediment characteristics as a result of human activities

#3 Partly Modified: 10% altered channel patterns and cross-sectional shapes or sediment
characteristics as a result of human activities; obvious modifications by flow regulation of

altered sediment supply resulting in channel metamorphosis, scattered structures

2.2 Air Quality
The Phoenix area has been classified as Non-Attainment Area for PM,, by the Environmental
Protection Agency which has determined that airborne dust is the dominant particulate pollutant

in the Phoenix air.

Air quality is normally considered to relate only to items such as airborne particulates and
exhaust emissions as a result of vehicular traffic. Odors, however can influence personal
perceptions of the air quality, and the odors from the sludge beds of the sewage treatment plants

located at 27th and 91st Avenues can be considered very offensive.

2.3 Water Quality
Water, from upstream dams, is the common thread between the presence and sustainability of
riparian habitats and recreation pursuits. In the Southwest, the quantity and quality of water in
time and space vary markedly. Channels can change from dry, intermittent conditions to those

of violent floods in minutes.

Further discussion of water quality is found in the main body of the Reconnaissance Study and
in Appendix D of this report.




2.4 Biological Resources
Team members from ACOE, Maricopa County Flood Control District, U. S. Fish and Wildlife
Service, Arizona Department of Environmental Quality, and Arizona Game & Fish field analyzed
and mapped existing riparian habitats downstream of 48th Avenue as part of this Environmental
Evaluation. Site visits also served to identify areas for potential growth based on areas of

standing water.

2.4.1 Vegetation
Vegetation within the floodplain is subject to many disturbances, primarily flood events. Any
mapping of vegetation therefore is limited by the fact that it simply represents a "point in time"
condition. The four major habitat types within the study area include: fresh water marsh,

cottonwood/willow riparian forest, mesquite habitat, and tamarisk. Desert scrub is also present.

Fresh water marsh. This habitat type consists primarily of cattails, bulrushes, and occasionally
water cress. This community is located at the lowest elevations of the river along the watercourse
or in areas of shallow ponded water or heavily saturated soils. This vegetation association is rare

due to the lack of continuous standing water in this desert environment.

Cottonwood/willow riparian forest. This habitat is dominated by a combination of cottonwood
and willow trees. This plant community is found along the active streambed of the river or on
the first terrace above the river. These riparian trees are utilizing groundwater, storm water
runoff, and seasonal low-flow releases for sustenance. U. S. Fish and Wildlife Service and the

Arizona Game and Fish Department have identified twenty-three (23) acres of cottonwood/honey

mesquite habitat and 113 acres of desert scrub in stratified clusters along the edge of the channel -

from McClintock Road to the Southern Pacific railroad bridge. Significant segments of riparian
habitat are located downstream of the 91st Street Wastewater Treatment Plant. This habitat is

sustained by effluent released from the plant.

As recently as April 1994, 800 volunteers replanted 2000 trees and shrubs as part of Project
Habitat in a twenty (20) acre managed wetland/riparian area near 52nd Street. ADOT has
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replaced thirteen (13) acres of habitat in the channel effected by construction of the Hohokam

Expressway.

Mesquite habitat type. This habitat type is dominated by honey mesquite and is normally found
on the upper terraces of the floodplain above the active river channel. The presence of mesquite
within the project area is minimal; tamarisk dominates the higher terraces where mesquite would

be located.

Tamarisk. Tamarisk is located on all floodplain elevations throughout the study area. Dense
monotypic stands of tamarisk are found primarily on the upper terraces of the river. Tamarisk

is also interspersed with stands of native vegetation at all elevations of the floodplain.

Desert Scrub. Desert scrub plants, xerophytic in character, occur in irregular, random locations
within the river bed where storm water collects. Sampling of flora include: desert broom,
creosote bush, desert salt bush, quail bush, arrowweed, brome grass, brittle bush, burrobrush, and
thistle. Salt cedar, an exotic plant with little habitat value, occurs as the dominant plant in the

river bottom in the Tempe section.

2.4.2 Wildlife
Existing habitat within the river channel is part of a continuous wildlife corridor providing shade;

protection from predators; and foraging, nesting, and/or breeding habitat for migratory birds.

There are no known fish species that inhabit the area. During flow periods, a wide variety of
aquatic organisms exist in the channel. Since flows are often brief and drought conditions usually
exist, relatively few organisms are capable of surviving long periods of dry channel. Based on
studies of other ephemeral streams, some of the organisms might include flatworms, nematodes,
isopods, crayfish, eliminthid beetles, and small crustaceans in addition to blue-green and green

algae.



A partial list of wildlife include roadrunners, heron, doves, hawks, quail, sparrows,
hummingbirds, mockingbirds, starlings, finches, killdeers, rabbits, snakes, toads, lizards, and
turtles. Migratory birds that may frequent the river include ducks, kestrels, thrashers, and

swallows.

2.4.3 Threatened and Endangered Species
The U.S. Fish and Wildlife Service provided a list of federally endangered, threatened, proposed

and candidate species which may occur in the study area (Section 10).

Based on recent studies by ADOT for State Route 153, there are no known identified endangered
or threatened wildlife species in the Tempe region of the Rio Salado. U. S. Fish and Wildlife
Service, also, have not identified endangered species or their critical habitat within the

Tempe/Phoenix area.

According to the Arizona Game & Fish Department, "two federally listed species are the Yuma
clapper rail (Rallus longirostris yumanensis), (federally listed endangered, state threatened) and
the bald eagle (Haliaeetus leucocephalus),(federal and state listed endangered). Clapper rail is

likely at the edge of its distribution, but is known from both above and below the project area.”

In relation to the project area, the principle population of the Yuma clapper rail is found in the
Arlington Valley, on the Arlington Wildlife Management Area just above Gillespie Dam. This
is located some distance downstream of the project area. Yuma clapper rail could be located

within the project area in areas of cattail marsh over approximately one acre in size.

The bald eagle is seen most often along oceans or near rivers and lakes. These birds feed
primarily on fish and nest in tall trees or on cliffs. Due to the lack of significant standing water

and thus fish along the Salt River, the eagle would be an uncommon visitor within the project

arca.




2.5 Aesthetics
Visual impact and view potential were considered in this portion of the evaluation. In several
areas, views from the channel include, dwelling units, light industrial buildings, gravel mining

operations, and scattered wetland riparian habitat.

The Papago Buttes to the north and Tempe Butte to the south are visible landmarks in the eastern

portion of the project area.

Sporadic or seasonal emergence of various ephemeral aquatic ecosystems and the multiple sand
and gravel mining operations provide an insignificant but mentionable aesthetic value within a

dry river wash.

2.6 Cultural Resources

The entire project area (area of potential effects, [APE]) as proposed has not been studied to
determine the presence or absence of cultural resources. A records and literature search has been
initiated at the regional archaeological clearing house (State Historic Preservation Office,
Phoenix) to inventory all previous studies involving the project area of potential effects (APE).
The State Historic Preservation Office and the Office of Cultural Resource Management,
Department of Anthropology, Arizona State University, have developed inventories of recorded
archaeological sites and previously conducted archaeological surveys. Undeveloped areas along
the Rio Salado contain numerous archaeological sites, and in many cases have been ranked as
high sensitivity districts. There are several developed areas along the Rio Salado 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 are a real possibility. The potential for the presence of additional archaeological
sites within the APE is high. The potential for the presence of historic sites within the APE is
also high.



2.7 Hazardous, Toxic and Radioactive Waste .
Soils within the river bed are very gravelly sands to the very fine sandy loam of alluvial deposits.
The soils within the river are potentially subject to contamination from several sources: (1) toxic
materials in discharge from storm water collector systems carrying metals, (2)grease, and (3) oils
of minimal toxicity from overland flows transmitting sediment and fertilizers. However, as of
1989, municipal testing at storm water discharge points has not indicated contaminants in
sufficient quantities to discount use of soils from the river channel for certain types of projects.
There are no known sources of persistent pesticides and only two minor petroleum spills have

been recorded within the western end of the Tempe reach.

Two (2) sewage treatment plants are found within this section of the Salt River - at 27th and 91st

Avenues.

Twenty four (24) official landfill sites occur along Salt River’s edge - five (5) are active. These
landfills present numerous constraints for development. Leachate was produced at the two (2)
Estes sites (near 40th Street) from 1978 to 1981. This was caused when the water table rose as
a result of recharging from the 1978 flood. The water mixed with the landfill matter to produce
leachate which migrated through the aquifer and contaminated local ground water and wells.
Testing revealed excess of common cations and anions. The most dangerous substance was a
potential carcinogen, vinyl chloride. The ground water is unsuitable for domestic use without

prior treatment. Other landfill sites have not been tested but are presumed to be contaminated.

Department of Health is concerned with the build-up of explosive gases - primarily methane.
These gases are created within the landfill matter as a by-product of the decomposition process
of solid waste. Unfortunately, methane gas has been known to migrate and can become trapped
under structures. City of Phoenix has/will be installing gas monitoring and migration control

systems.

No radioactive waste disposal sites are located within the project area.




2.8 Land Use
Within the 200 year floodplain, the river’s periphery of the fourteen (14) mile reach from the
Mesa/Tempe boundary to 40th Avenue in Phoenix is now highly urbanized. The next eight (8)
miles consists of agricultural and residential areas, interspersed with occasional light industrial

development. The remaining six (6) miles is largely undeveloped.

The uses of the bed and banks are varied. Sand and gravel mines are found in extensive
operation. Other uses include active and passive landfills, sewage treatment plants, silt extraction

operations, "free" dumping grounds, and various recreation amenities and facilities.

2.9 Noise
Due to intense urbanization along certain aspects of this 28-mile stretch of the Salt River, noises
today are generated from commercial and military aircraft, trains, cars, buses, trucks, motorcycles,
construction, and urbanized air conditioning units. In most cases, these types and levels of noises

are considered acceptable as indigenous noise associated with urban life.

Given particular NEF (noise exposure forecast) and Ldn (24-hour sound levels weighted for
night-time annoyance) levels, several areas within the project area are currently severely
impacted. This means that several areas are already experiencing unduly high noise levels and

some types of recreation activities would be somewhat incompatible.
Noise levels are highest in the central portion of the Phoenix stretch of the Salt River between
44th and 24th Streets due to the proximity of Sky Harbor Airport which is located on the north

bank of the river.

In the western section of the river, high localized levels of noise are generated seasonally when

the International Raceway is operating.
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2.10 Recreation
Recreation is hereby defined as the purstit of amicably and environmentally appropriate leisure
time activities for physical, mental, social, and spiritual fulfillment and/or rejuvenation. For this
phase of this study, recreation opportunities were based on probable activities, broken down into

the following six (6) overall categories:

WATERCRAFT RELATED (revenue potential opportunities)
WATER-BASED SUPPORT ENDEAVOR (revenue potential)
NON-SUPPORT PASSIVE LINEAR (non-revenue potential)
DEFINED OPEN SPACE (revenue and non-revenue potential)

INTERPRETIVE/ENVIRONMENTAL EDUCATION, NON-STRUCTURED (non-
revenue potential)

INTERPRETIVE/ENVIRONMENTAL EDUCATION, STRUCTURED (revenue potential)

The individual recreation opportunities that are included in each of the overall categories are
listed in Table 2.10.1

Existing recreation within and adjacent to the Salt River channel, identified and evaluated during
the study, included those desirable recreation activities that are sponsored by local municipalities,

private developers, and Arizona State University.

Tempe Beach Park, just west of Mill Avenue and south of Rio Salado Parkway, constitutes a
unique interface between the urban downtown core and the channel. Moeur Park is located
immediately east at the intersection of Mill Avenue and Curry Road. The river edge east of Mill
Avenue on the north bank is dominated by Tempe’s 480 acre Papago Park.

The 9-hole Rio Salado Golf Course is located in the Indian Bend Wash just south of McKellips

Road and includes a low-flow channel capable of conveying approximately 30,000 cubic feet per

second of water.
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Arizona State University, in Tempe, has several existing and planned recreation opportunities.
Current facilities include football and baseball stadiums, tennis courts, track facility, and the 18-

hole Karsten golf course.
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Table 2.10.1

Proposed Recreation Classifications

WATERCRAFT RELATED (revenue potential opportunities)

bumper boats motor boats sailing
canoeing paddle boats tubing
hobby boats parasailing water skiing
jet ski rafting windsurfing
kayak

WATER-BASED SUPPORT ENDEAVOR (revenue potential opportunities)

amphitheater miniature golf
commercial eating areas recreation-oriented retail
conference center recreation vehicle camping

family entertainment center swimming, open/beach oriented

fishing, casting swimming, pool
fishing, natural water park
fishing, urban water slides

golf practice range

NON-SUPPORT PASSIVE LINEAR (non-revenue potential)
bicycle . hiking sitting areas
equestrian roller blading strolling

fitness trail

DEFINED OPEN SPACE (revenue and non-revenue potential)

backpacking hunting softball
basketball photography volleyball
botanical garden picnic, group youth day camp
camping picnic, individual youth sports
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golf course sculpture gardens tennis courts

hobby planes soccer, outdoor hockey, roller

INTERPRETIVE/ENVIRONMENTAL EDUCATION, NON-STRUCTURED
(non-revenue potential)

archaeology

bird watching/counting

historical sites

INTERPRETIVE/ENVIRONMENTAL EDUCATION, STRUCTURED
(revenue potential)
aquarium environmental education center

scenic/viewshed areas Z00

Phoenix, to date, has insignificant organized or planned recreation activities or pursuits located

within or adjacent to the Salt River.

Other unorganized activities include, but are not limited to, jogging, equestrian use, off-road
bicycling, bird watching/counting, fishing, hiking, photography, picnicking, and bathing. Types
of undesirable activities would include shooting, off-road vehicle use, and illegal or socially,

inappropriate behavioral endeavors.

2.11 Transportation

This urbanized area, not unlike others, has a heavy reliance on the automobile.

The vehicular traffic/transportation pattern, in the north-south directions are handled by a number
of dry, all-weather bridge crossings on several major arterial streets and several low flow channel
crossings. The Red Mountain Freeway, one of the primary corridors for the Phoenix metropolitan

area, will provide a ten (10) lane transportation facility along the north bank running east and

14
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west. It connects Interstate 10 with the Outer Loop, Red Mountain, Pima, and Superstition

freeways to the west.

The Rio Salado Parkway parallels the south bank above the 100-year flood level. Since it

follows the contours near Mill Avenue, a portion of it is closed during major floods.

Phoenix Sky Harbor Airport which handles both commercial and Air National Guard aircraft is
located on the north bank of the Salt River between 24th and 44th Streets.
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3.0 ALTERNATIVE PLANS CONSIDERED

3.1 Alternative Plan A - Environmental Restoration
The environmental restoration alternative includes several environmental restoration features along
the Salt River including a constructed wetlands and mesquite bosque at Tempe Cienega, located
in the Salt River and Indian Bend Wash, a constructed wetlands, waterfowl/fisheries lake, upland
riparian vegetation along the streambank, and water quality improvement at a constructed 240

acre wetland between 19th Avenue and 24th Street in Phoenix.

Tempe Cienega restores scarce wetland, riparian and mesquite bosque vegetation, and consists

of three main components.

The first component, an inflatable dam to impound water in the Salt River approximately 350 feet
upstream of Indian Bend Wash. The inflatable rubber dam will impound all Salt River flows to
a maximum ponding depth of six feet, during non flood conditions. During flood flow periods
the dam will be deflated, and water will flow downstream uninterrupted by the impoundment

structure.

The second component will consist of a 5 foot deep, 20-acre pond immediately upstream of the
inflatable dam, 4 acres of hydrophytic vegetation at the upstream edge of the pond, and 15 acres
of predominately cottonwood/willow riparian vegetation along the low flow channel. In addition,
a 90-acre area will be allowed to naturally revegetate between the pond and a grade control,

structure downstream of the McClintock Bridge.

The third component consist of converting an 18-acre area in the low flow channel of Indian
Bend Wash near the confluence with the Salt River into a wetland and creating a 4-acre mesquite

bosque habitat on the terrace between Curry Street and the Salt River.

The Lago De Vida riparian restoration project covers an area approximately 1,200 feet wide and
stretches from 24th Street to 19th Avenue. The project consists of a 240-acre wetland which will

be constructed along the low flow channel.
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The low flow stream will meander down the low flow channel, and will be lined by hydrophytic
vegetation to serve as a wetland. The remainder of the low flow channel and the channel banks

will be vegetated with native riparian vegetation.
10 percent incidental recreation at Lago de Vida

3.2 Alternative Plan B - Comprehensive Water Resources Development.

(Multi-purpose environmental restoration and recreation)

Alternative Plan B is identical to Alternative Plan A, except that a 120-acre lake and a 120-acre
wetland will be developed in the Lago de Vida area instead of the 240-acre wetland. The

comprehensive alternative includes the development of Tempe Town Lake and Lago De Vida.

Tempe Town Lake project consists of a 200-acre recreational lake, in the Salt River channel,
which will stretch from Indian Bend Wash to just downstream of Mill Avenue. The lake will
have inflatable rubber dams at each end of the lake, and will be used primarily as a boating lake.
Full body contact will not be allowed in the lake due to safety and water quality concerns.
Fishing, sailing, paddle-boating, canoeing, hiking, bicycling, horseback riding, golf, soccer, and
softball are a few of the planned recreational activities. A complete description of the Tempe

Town Lake is given in the main body of the Reconnaissance Report.

The recreational components of the Lago De Vida project consists of the environmental
enhancement as stated above with the exceptions that there will be no in-channel wetlands, and
the lake will be used exclusively for recreational purposes. The three proposed lakes will stretch
the two miles between 16th Street and 7th Avenue will be approximately 500 feet wide with a
depth ‘of 10 feet, and will contain small islands for use by sports fishermen and waterfowl. The
stocking of fish will not be primarily the native fishes stated above, but will also include rainbow

trout and channel catfish for sportfishing. The total surface area of the lakes will be 120 acres.
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3.3 Alternative Plan C - No Action Plan
If no action or project is undertaken in this study area, the riparian and wetland habitats, already
impacted by lack of water throughout most of the year with sporadic uncontrolled floodflows
resulting from winter storms, will continue to degrade rapidly. The continued use of the river

channel for unauthorized purposes with no planned development will continue to destroy any

habitat that currently exists in the channel. Urban runoff will continue, but will not be sufficient -

to maintain the riparian areas except immediately adjacent to the outfalls, with an associated

decline in any recreation, aesthetic, educational, and historical-cultural values.

The Cities of Tempe and Phoenix will continue to develop their portions of the river, and will
coordinate with the Salt Gila River Watercourse Master Plan currently being developed by
Maricopa Association of Governments. Funding for these projects will have to be strictly local,

and will depend more heavily upon the local fiscal situation.
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4.0 ENVIRONMENTAL EFFECTS OF PLANNING ALTERNATIVES
4.1 Environmental Restoration
4.1.1 Physical Setting
The Papago and Tempe Buttes would continue to standout as visible landmarks. However, there
is the potential that they would be enhanced with the landscape and riparian habitat improvements
proposed. The physical setting along the river channel would take on a new configuration due
to the increase in the wetlands. This would be similar to the physical setting described for

Alternative Plan A, but without the urban lake.

4,1.2 Air Quality
The air quality may be balanced between the amount of development proposed and the amount

of riparian habitat/ vegetation proposed.

Due to the type of air pollutants identified, Phoenix Zoning Administration has placed emphasis
on enforcing regulations regarding developing the desert character of the Rio Salado.

4.1.3 Water Quality
New water bodies will have to be isolated from the contaminated groundwater and wells from
landfill sites. Water pumped from the vicinity of the landfills, which is desirable by Maricopa

County, will need to be carefully monitored and heavily diluted with unpolluted water.

Appropriate bank stabilization and armoring efforts at existing landfill sites would create a barrier
preventing leachate from entering the floodflows and infiltrating the aquifer. In other areas,
channel edge stabilization and bank protection by revegetation would reduce sediment transport

and minimize erosion reducing turbidity levels.

Contouring of the floodplain would create opportunities to direct and control flows to better

facilitate groundwater recharge.
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Although not potable for human consumption, secondary treated water from the 27th Avenue

sewage treatment plant could be reused for irrigation and habitat restoration areas.

Water quality impacts will be as stated for the previous alternative, except that the 120 acre open

water lake will not be constructed, but will be replaced by an additional 120 acres of wetlands.

4.1.4 Biological Resources

4.1.4.1  Vegetation
With the environmental restoration plan, freshwater marsh, mesquite bosque and
cottonwood/willow riparian habitat would be constructed along the Salt River. The proposal
entails creation of approximately 1138 acres of freshwater marsh, 120 acres of wetlands, 17 acres
of cottonwood/willow woodland, and 6 acres of mesquite bosque. A discussion of the value of
this habitat can be found in Section 9.0, the Habitat Analysis portion of this Appendix. Habitat

would be constructed primarily to benefit wildlife and improve water quality in the river.

Specific aspects to meeting state and federal regulations for restoring riparian habitat include:
analysis of existing soils, site location, implementation schedule, soil preparation, species
composition and density, planting methods, water availability, watering methods, plant survival
goals, guarantee period, control of undesirable plant species, pre- and post-project photo-

documentation, and annual and final reports.

The ecological benefits of trees and shrubs adjacent to an aquatic zone of riparian areas include:
- providing shade which modifies the intensity of the sun, heat and glare and prevents
water temperatures from rising to lethal levels for fishes,
- root systems which aid in the reduction of bank erosion and silt production,
- production of large woody organic debris piles which provide cover for fishes and
habitat for invertebrates,
- and decomposition of leaves provides nutrients and food for both terrestrial and

aquatic macro-invertebrates and, in turn, fishes.
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4142 Wildlife
Constructed wetland areas would provide a significant benefit to wildlife currently located within
the study area and promote use of the area by additional adjacent wildlife populations. Riparian
habitats are rare and declining within the southwestern United States; maintaining and expanding
riparian areas would constitute a significant benefit to populations of invertebrates, amphibians,
reptiles, birds and mammals. Expanded habitat along the river would aid the river’s function as
a linear movement corridor critical for local population dispersion as well as migratory species

such as neotropical birds, waterfowl, and certain bats (USFWS, September 1994).

Constructed wetland areas would provide a significant benefit to wildlife currently located within
the study area and promote use of the area by additional adjacent wildlife populations. This
alternative would not enhance the return of fish to the Phoenix area, as no urban lake will be

constructed.

4.1.4.3 Threatened and Endangered Species
The creation or re-creation of wildlife and aquatic habitats could increase the probability of
reintroduction of endangered or threatened species within the restored habitat sanctuaries and
refuges. Constructed wetland areas could serve as establishment sites for nesting and migrating
neotropical birds like the southwestern willow flycatcher (federally proposed endangered) and the
lowland leopard frog.

With the construction of freshwater marsh habitat and wetland areas significant habitat
opportunities for the Yuma clapper rail would exist. This bird could potentially expand into
restored areas. Benefits to this endangered bird species from increases in habitat areas would

occur.

Arizona Game and Fish feel that it would be unlikely that a eagle habitat could be created,
though they forage and nest in areas within thirty (30) miles of the City of Phoenix.
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4.1.5 Aesthetics
Visual impact on the surrounding community and transportation corridors that cross the river
channel and view potential from the river would greatly improve with proposed riparian habitat
and wetlands. The created greenbelt would become an inviting feature for several walks of life

and leisure time pursuits.

4.1.6 Cultural Resources
Preliminary results of the record search indicate that the proposed project may have an effect on
af least one property listed in the National Register of Historic Places. The proposed project has
the potential of affecting additional National Register listed or eligible sites. Based on the results
of the records search, additional archaeological surveys will more than likely be required since
our preliminary investigations indicate that only a portion of the project APE has been surveyed.
All potential National Register eligible properties within the project APE have yet to be
identified. Until these studies are completed, the overall effect on National Register listed or

eligible properties is unknown.

4.1.7 Hazardous, Toxic and Radioactive Waste
City of Phoenix’s understanding of the ACOE proposed future project conditions include
construction projects to restore identified hazardous locations, to treat and reuse contaminated
non-point surface runoff, polluted groundwater, and waste water effluent based on:
- treatment of methods of contaminated ground and surface waters landfill bank
protection,
- in-channel landfill and dump site identification and removal, and

- mitigation of existing landfills.

4.1.8 Land Use
For this stage of reconnaissance study, proposed land uses were classified in relationship to the

following land use designation categories:
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- Environmental Sensitive Areas: pristine native areas set aside with no development
nor direct exposure from public use activities minimizing adverse impacts to
identified scientific, ecological, cultural, or aesthetic features.

- Existing Habitat Sites (Existing Habitat Conservation): existing habitat areas
allocated for mitigation or enhancement with limited or no development and
exposure for public use activities.

- Riparian Habitat Restoration: areas directly related to refurbishment or
reconstruction for contaminate treatment options with limited development and

exposure for public use activities.

4.1.9 Noise
Due to the nature of ecological habitat restoration for fish and wildlife and providing the type of
water resource based recreation opportunities as proposed, any proposed ACOE project
conditions that would be considered on or within the channel would not impact current noise

decibel ranges.

4.1.10 Recreation
Rivers, trails, and greenway corridors are traditionally recognized for their environmental
protection, recreation values, and aesthetic appearance. These corridors also have the potential
to create jobs, enhance property values, expand local businesses, attract new or relocating
businesses, increase local tax revenues, decrease local government expenditures, and promote a

local community.

River corridors provide a variety of amenities that people value - attractive views, open space
preservation, and convenient recreation opportunities. This can be reflected in increased real
estate property values and marketability for property located near the Rio Salado. Leisure and

recreation expenditures can account for a substantial part of people’s discretionary spending.
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Based on this alternative, the following matrix has been generated to show the projected number
of annual recreation user days for Lago de Vida according to the general recreation categories

identified in Section 2.10:

Recreation Future Without Service Level with Total With-Project
Category Project Level Lago de Vida Service Level
Watercraft Related -0- -0- -0-

Water-Based 2,000 -0- 2,000

Passive Linear 7,000 800,000 807,000

Defined Open Space 5,000 550,000 555,000
Interpretive/EnvEd 1,000 50,000 51,000

TOTAL 15,000 1,400,000 1,415,000

The natural human attraction to riparian areas in an arid climate places additional demand on
these resources. Many forms of recreation activity, such as picnicking, camping, hiking,
vehicular recreation, photography, and nature study, are highly dependent on or enhanced by the

presence of riparian and wetland areas.
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4.1.11 Transportation
Projected and current upgrading of the municipal road systems may maintain the numerous major

arterial and collector needs.

4.2 Comprehensive Water Resources Development
4.2.1 Physical Setting
The river channel itself would take on several new configurations. The Tempe Town Lake and
Phoenix’s Lago De Vida projects include year-round lakes with continually moving low flow
channels that enter and exit the lakes through restored riparian habitat environments. With the
potential of year-round water sources below these two major projects, there is potential that the

current barren, cobble become riparian habitat all year.
The physical setting along the river channel would take on a new configuration due to the
increase in the wetlands. This would be similar to the physical setting described for Alternative

Plan A, but without the urban lake.

4.2.2 Air Quality
The air quality may be balanced between the amount of development proposed and the amount

of riparian habitat/ vegetation proposed.

Due to the type of air pollutants identified, Phoenix Zoning Administration has placed emphasis

on enforcing regulations regarding developing the desert character of the Rio Salado.

The air quality may be balanced between the amount of development proposed and the amount

of riparian habitat/ vegetation proposed.

The air quality impacts would be as stated in Section 4.1.2.
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4.2.3 Water Quality
The Cities of Tempe’s and Phoenix’s understanding of the ACOE proposed future project
conditions include creating a channel configuration that would allow projected flood releases and

support habitat restoration, recreation, and integrate with adjacent urban development based on:

- construction of a low flow channel that would allow passage of a defined level of
nuisance water and high frequency storm waters in a configuration to maximize
opportunities for habitat restoration and development;

- creation of terraced areas above the low flow channel which would support habitat
areas;

- definition of levels of flood flows in the low flow channel and on each terraced

"zone";

- design of flow velocities on various terraces that can sustain the zone improvements

and activities to the greatest extent during flood events;

- creation of flood control facilities west of 35th Avenue that will maintain existing
natural channel configuration; and
- location of areas that can be integrated with water quality improvement projects such
as constructed wetlands and groundwater and surface water retention areas.
Water quality impacts will be as stated for the previous alternative, except that the 120 acre open

water lake will not be constructed, but will be replaced by an additional 120 acres of wetlands.
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4.2.4 Biological Resources

4.2.4.1  Vegetation
Creation of recreation lakes along the Salt River may adversely impact vegetation within the
channel depending upon the location of the lakes. Riparian and freshwater wetland habitat are
found within the channel as described in the existing conditions. Inundation of these areas with
a recreation lake would impact any vegetation found in the channel. Vegetative resources are
most significant downstream of the proposed lakes; the river channel in the lakes areas are fairly

devoid of vegetative resources.

With the Environmental Restoration Plan B, No Urban Lake, the impacts to vegetation would be
as stated for the previous alternative, except that an additional 120-acres of wetlands will be

created.

4242 Wildlife
Permanent aquatic features could provide the opportunity for introducing the kinds of fish suitable
to support recreational fishing or native species re-introduced on behalf of conservation. To
support urban fisheries, lakes would need to be a minimum of three surface acres with a

maximum depth that equals or exceeds ten feet.

Constructed wetland areas would provide a significant benefit to wildlife currently located within
the study area and promote use of the area by additional adjacent wildlife populations. This
alternative would not enhance the return of fish to the Phoenix area, as no urban lake will be

constructed.

4243 Threatened and Endangered Species
Recreation lakes are not expected to adversely or positively affect federally listed species. The

lakes would support primarily recreational fishing species rather than sensitive native species.

The creation or re-creation of wildlife habitats could increase the probability of reintroduction of

endangered or threatened species within the restored habitat sanctuaries and refuges.
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4.2.5 Aesthetics
Visual impact on the surrounding community and transportation corridors that cross the river
channel and view potential from the river would greatly improve with the development of the

proposed Tempe Town Lake.

Visual impact on the surrounding community and transportation corridors that cross the river
channel and view potential from the river would greatly improve with the development of the

proposed Lago de Vida project by Phoenix.

Visual impact on the surrounding community and transportation corridors that cross the river
channel and view potential from the river would greatly improve with proposed riparian habitat
and increased wetlands. The created greenbelt would become an inviting feature for several

walks of life and leisure time pursuits as was stated for the previous alternative.

4.2.6 Cultural Resources
The impacts to cultural resources as a result of this alternative plan are as stated for the

environmental restoration alternative plan.

The impacts associated with this alternative are as stated below. Preliminary results of the record
search indicate that the proposed project may have an effect on at least one property listed in the
National Register of Historic Places. The proposed project has the potential of affecting
additional National Register listed or eligible sites. Based on the results of the records search,
additional archaeological surveys will more than likely be required since our preliminary
investigations indicate that only a portion of the project APE has been surveyed. All potential
National Register eligible properties within the project APE have yet to be identified. U