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EXECUTIVE SUMMARY

This report summarizes technical and feasibility study planning efforts undertaken to date
to establish existing, future without-project, and future with-project conditions within the
Va Shly’ay Akimel Salt River study area in Maricopa County, Arizona, to examine the
measures and alternatives developed, and to present a recommended plan. This
Feasibility Report serves to document plan formulation efforts in the development of
potential alternatives for ecosystem restoration. These efforts will culminate in a
complete feasibility report that identifies and recommends an implementable solution to
improve the overall ecological health of the river and reestablish a more stable, less

degraded, and sustainable condition.

The primary problem and focus of much of the efforts discussed in the report relates to
the severe degradation and loss of riparian habitat along the Salt River. Historically, the
study area supported significant biological resources including extensive riparian and
marsh habitats. Urban development, diversion of water to support agriculture, and
domestic livestock grazing have eliminated or altered most of the natural vegetation
communities that occupied the study area leaving only scattered remnants of the original
vegetation communities. Modifications of the river system, such as damming and flow
diversion, currently do not allow flows through the study area except during flood events.
In addition, sand and gravel mining operations have induced additional changes to the
river channel and hydrology. As diversions of water increased, the perennial flows in the
river ceased, causing the groundwater table to drop. These changes in hydrological
conditions caused the natural riparian ecosystem to decline resulting in only small,
isolated fragments of this former habitat remain. Furthermore, the changes in hydrology
have also allowed saltcedar, an invasive non-native plant species with minimal habitat
value, to become established in the region. Today, the study area consists of a highly
disturbed riverbed with minimal extant native vegetation. It is expected that growth and
development will increase the demand for local water supply, taxing groundwater and
surface water resources, which could limit the availability of water for existing vegetative

use or for ecosystem restoration in future years.

This Feasibility Report includes identification of problems, opportunities, constraints, and
planning objectives. A wide range of technical issues were analyzed with the goal of
developing an accurate description of historic, existing, and future without-project

conditions within the study area. This baseline assessment serves to identify, confirm,
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and refine problems, opportunities, and planning objectives and to guide the formulation
of solutions. The major technical areas of focus for the study include hydrology and
hydraulics, vegetation and wildlife habitat, cultural resources, projections on growth and
development, and water availability and extent, particularly in reference to its effect on
the riparian zone. Chapter 4 of this report details all of the areas of evaluation that
comprise the without-project conditions. Detailed documentation of technical studies is

included in the study’s Technical Appendices, under separate cover.

This report also develops and discusses potential solutions as a guide to potential Federal
and non-Federal involvement in a restoration project and as a resource to assist in the
decision-making of local government and others. This report provides a description and
discussion of the likely array of alternative plans, including their benefits, costs, and
environmental effects, and outputs. Chapter 5 of this report presents the results of the
plan formulation process used in the development of alternatives. Assessments of the
impacts of each alternative are also presented in Chapter 5. Chapter 6 identifies and
describes the coordinated implementable solution (Selected Plan) that best meets the
planning objectives of a comprehensive ecosystem restoration through the study area.
This study effort is a joint partnership of the Salt River Pima-Maricopa County Indian
Community, the City of Mesa, and the Corps of Engineers, Los Angeles District.

A wide variety of management measures were identified for use in developing full-scale
alternatives. Various combinations of these measures formed the first array of five
preliminary alternative plans. After the initial screening of the preliminary alternative
plans, a second array of 16 more refined alternative plans were developed. Each
alternative plan was then independently evaluated and compared to the No Action
Alternative. Resulting from this evaluation were three action plans and the No Action
Alternative carried forward into the final array for further analysis and comparison (used

as the basis for selecting the recommended plan).

Based on the cost-effectiveness and incremental cost evaluation, together with the
analysis of impacts in the system of accounts and associated evaluation criteria,
Alternative O2 is the plan that reasonably maximizes net ecosystem restoration benefits
by having the maximum amount of restoration benefits compared to costs. Therefore,
Alternative O2 is identified as the NER Plan and is presented as the recommended plan to

be considered for implementation.
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The total first cost of the project is currently estimated at $138,968,000 under October
2004 prices ($137,630,400 for ecosystem restoration and $1,337,600 for recreation).
Based on the requirements of WRDA 1986, cost-sharing for ecosystem restoration
features including of all lands, easements, rights-of-way, relocations, and disposal areas
(LERRDs) would be 65 percent Federal and 35 percent non-Federal. Thus, the Federal
share is currently estimated at $90,128,560 ($89,459,760 for ecosystem restoration and
$668,800 for recreation). Cost sharing for the recreation plan (Recreation Alternative B)
would be 50 percent Federal and 50 percent non-Federal, or O percent Federal and 100
percent non-Federal, depending upon the features. USACE guidance (ER 1105-2-100,
Appendix E) specifies that the level of financial participation by the Corps in recreation
development may not increase the Federal cost of the project by more than 10 percent.
The cost for all operations and maintenance would be the responsibility of the non-
Federal sponsor. Annual operations and maintenance for the ecosystem restoration
project and recreation is currently estimated at $131,000 and $256,500, respectively. In
addition, all water rights and costs associated with providing water to the project shall be
borne by the non-Federal sponsors. The value of this water has been estimated at
$1,283,000 annually.

The recommended plan provides restoration benefits of 1,006 average annual functional

capacity units (AAFCU), which results in an average annual cost per AAFCU of $10,100.

The Salt River Pima Maricopa Indian Community and the City of Mesa have expressed
willingness in continuing to be non-Federal sponsors for project implementation. Both
have indicated support for the project and willingness to assume cost-shared financial

obligations for its implementation.

The analysis presented in this report shows that the recommended plan is feasible and
would provide environmental restoration benefits that serve the public interest.
Therefore, it is recommended that the recommended plan described herein for ecosystem
restoration be authorized for implementation as a Federal project, with such
modifications as in the discretion of the Chief of Engineers that may be advisable, and

subject to cost sharing and financial arrangements satisfactory to the President and

Congress.
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CHAPTER |
STUDY AUTHORITY

This report was prepared as an interim response to the following authorities provided by

Congress:
a. House Resolution 2425 (HR 2425), dated May 17, 1994, (Figure 1) which states:

“ ... the Secretary of the Army is requested to review reports of the Chief of
Engineers on the State of Arizona ... in the interest of flood damage
reduction, environmental protection and restoration, and related purposes.™

b. The second authority is given in Public Law 761, Seventy-fifth Congress, dated
June 28, 1938, known as Section 6 of the Flood Control Act of 1938 of Public

Law 761, which reads in part as follows:

“The Secretary of War is hereby authorized and directed to cause
preliminary examination and surveys ... at the following localities: ... Gila
River and tributaries, Arizona.”

The Energy and Water Development Appropriations Act of 2001 (Public Law 106-377,
dated October 17, 2000) provided $150,000 for the Corps of Engineers to evaluate

opportunities for environmental restoration and related matters on the Salt River in
Arizona.
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Figure 1. House Resolution 2425
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COMMITTEE ON PUBLIC WORKS AND TRANSPORTATION
US. HOUSE OF REPRESENTATIVES
WASHINGTON, D.C.

RESOLUTION

State of Artzoma
Docket 2425

Resoived by the Commmitres on Public Works and Transpormation of the United States
House of Recresentauves, That, the Secretary of the Army is requested to review the reports
of the Chicf of Engineers on the Stare of Arizona, published as House Documernt 331,
Eighty-first Congress, First Session; Senate Document 116, Eighty-seventh Congress, Second
Session: Sexate Document 127, Eighty-Seventh Congress, Second Session; House Document
625, Sevenry-tighth Cangress, Second Session, House Document 648, Seventy-Eighth
Congress, Second Session; Senate Document 63, Eighty-eighth Congress, Secora Session; and
other perunent reports, 1o determme wiether modifications of the recommendatons
contained tiersm are advisable at the present mme, in the interest of flood damage reguction,
environmerntai protection and reswraton. and relared purposes.
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CHAPTER II
STUDY INFORMATION

21 Study Purpose and Study Scope

The Va Shly’ay Akimel Salt River Restoration Study is being conducted by the U.S.
Army Corps of Engineers (USACE), Los Angeles District, the Salt River Pima-Maricopa
Indian Community (SRPMIC), and the City of Mesa, Arizona. The purpose of this study
is to identify whether there is a Federal interest in implementing an ecosystem restoration
project along the Salt River from Granite Reef Dam downstream to the Pima Freeway
(SR101). This study identifies feasible ecosystem restoration alternatives that are
technically feasible, economically practicable, sound with respect to environmental
considerations, and publicly acceptable. The SRPMIC and the City of Mesa, as non-
Federal sponsors, support the proposed project purpose to provide ecosystem restoration,

passive recreation, and other related outputs.

This report describes the existing conditions in the project area, the future without-project
condition, and the future with-project condition. Conditions that exist at the time of the
study are collectively called the existing condition. The without-project condition is the
same as the “no action” alternative, and describes what is expected to happen in the
absence of Federal action. The future with-project condition describes what is expected
to happen if each alternative plan is implemented. The significant natural, economic, and
social resources described in the existing and future without-project condition are
compared to the future with-project condition in order to identify differences among

alternatives.

Alternative plans are being developed to provide for restoring a diversity of riparian
habitat to a more natural state. This report is intended to ultimately be a complete
decision document that presents the results of the feasibility phase of the General

Investigation effort. Specifically, this feasibility report will:
* Provide a complete presentation of study results and findings, so that readers can
reach independent conclusions regarding the reasonableness of recommendations;

» Assure compliance with applicable statutes, executive orders, and policies, in

accordance with budgetary priorities; and
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* Provide a sound and documented basis for decision-makers at all levels to judge the
need and justification for the recommended solution(s).

2.2 Need for the Project/Proposed Action

The SRPMIC, the City of Mesa, and the Corps of Engineers together are conducting the
feasibility study to identify and define environmental degradation, flooding, and related

land and water resource problems and to develop solutions to restore the environment.

The primary problem is the severe degradation and loss of riparian habitat along the Salt
River since the early 20" century. The Salt River once flowed perennially and supported
substantial growth of cottonwoods, willows, and mesquites. The river channel carried
abundant water that supported early irrigation projects. Increasing appropriation of
surface and ground water to support expansion of agriculture and growing urban
populations resulted in the transformation of the Salt River to a dry river that flows only

ephemerally in response to storm runoff.

As a result of this change, stands of native riparian habitat are rare in the study area. Loss
of riparian habitat is extremely significant in the arid southwest. Historically comprising
a mere three percent of the landscape, over 95 percent has already been lost in Arizona.
This type of river-connected riparian and fringe habitat is of an extremely high value due
to its rarity. Arid southwest riparian ecosystems are designated as a critically endangered
habitat type. It has been estimated that 75 to 90 percent of all wildlife in the arid
southwest is riparian dependent during some part of its life cycle. As a direct
consequence of the extent of the lost or degraded riparian habitat, the area has
experienced a major reduction in species diversity and in the population of remaining
species. In addition, destruction of native riparian habitat facilitates an increase in
invasive plant species that are more tolerant of disturbed conditions. Such plants
consume more water than do native vegetation because of their ability to occupy a greater

areal extent on the landscape, placing additional strains on limited water supply.

Presently, there are still adjacent parcels of undeveloped land in the Salt River area, and
potential sources of water for restoration still exist. As long as these conditions remain
unchanged, there is an opportunity to accomplish significant restoration in the study area.
Restoration options have the potential to increase riparian habitat acreage and quality
thereby expanding wildlife diversity and quantity, controlling invasive plant species, and
providing an ecological resource that is significant and valuable to the SRPMIC and to

the region.
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2.3 Study Area

The study area is geographically located in Maricopa County, Arizona, and includes
portions of the SRPMIC and the City of Mesa, 18 miles east of the City of Phoenix (see
Figure 2). The study area is approximately 14 miles long, extending from immediately
downstream of the Granite Reef Dam to the Pima Freeway (SR101), and averages
approximately 2 miles wide and consists of approximately 17,435 acres. The study area
lies within the sovereign Salt River Pima-Maricopa Indian Community and the

jurisdiction of J.D. Hayworth of the Arizona 5™ Congressional District.

The Va Shly’ay Akimel project is one of four ecosystem restoration projects that are at

various stages of progress, from the planning phase to construction, conducted by the
Corps and various local sponsors along the Salt River downstream of Granite Reef Dam.
Figure 3 shows the location of the Va Shly’ay Akimel project relative to these other

projects.

The Rio Salado project, just downstream from Va Shly’ay Akimel, was the first of this
series of projects to be authorized. This project is currently under construction. The Rio
Salado Oeste project is immediately downstream of the Rio Salado project and is

currently in the feasibility study phase as well. The Tres Rios project, just downstream

from Rio Salado Oeste, is currently in the engineering and design stage.
2.4  History of the Investigation

In response to the study authority, the reconnaissance phase of the study was initiated in
November 2000. This phase of the study resulted in the finding that there was a Federal
interest in continuing the study into the feasibility phase. The SRPMIC and the City of
Mesa, as the non-Federal sponsors, and the USACE initiated the feasibility phase of the
study in August 2001. This is the first USACE ecosystem restoration study undertaken

with a sovereign Native American Indian community as a non-Federal sponsor.
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Figure 2.
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Figure 3. Location of Other Corps Projects
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2.5 Planning Process and Report Organization

The Corps planning process consists of six steps defined in the Principles and Guidelines
(P&G) for Water and Related Land Resources Implementation Studies established in
1983 by the Water Resources Council. The process identifies and responds to problems
and opportunities associated with the study objectives and specific Federal, state, and
local concerns. The planning process culminates in the selection of a recommended plan
or the alternative of no action. The process involves a systematic approach to making
determinations at each step so that the interested public and decision-makers are fully
aware of the basic assumptions employed. The data and information analyzed, the areas
of risk and uncertainty, the reasons and rationales used, and the significant implications
of each alternative plan are all exposed through this process. The six steps listed below
are addressed in this report and are contained in the chapters shown. These steps are

further described in Chapter V, Plan Formulation.

(1) Specify water and related land resources problems and opportunities (Chapter V)

(2) Inventory, forecast, and analyze water and related land resources conditions within

the study area (Chapter IV)
(3) Formulate alternative plans (Chapter V)
(4) Evaluate the effects of the alternative plans (Chapter V)
(5) Compare the alternative plans (Chapter V)

(6) Select the recommended plan based upon the comparison of the alternative plans
(Chapter V and presented in Chapter VI)

The final product of this feasibility study is this Feasibility Report and an Environmental
Impact Statement (EIS) that will serve as the basis for obtaining Congressional

authorization of the plan components determined to be feasible and cost-effective.

The requirements identified in this report may change as project features are further
refined during the Pre-construction Engineering and Design (PED) Phase of the project.
The project features including actual lands required and estates to be acquired in those
lands may change after approval of the feasibility report. As project features are further
refined in subsequent implementation efforts, the USACE will review the siting
determination for the various project features set out in the report in accordance with

established policies. This review may result in changes in design or land requirements
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for specific project features, while maintaining the overall benefit levels presented in the
recommended plan. If there are substantive changes in the recommended plan and/or the
requirements of this project based on more detailed analysis, then the Los Angeles

District will prepare necessary documentation.
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CHAPTER Il
PRIOR STUDIES, REPORTS, AND EXISTING WATER
PROJECTS

Prior to the beginning of this feasibility study, many efforts had been conducted to

identify, quantify, and seek funding to implement solutions to help alleviate flooding and
improve environmental quality in the Salt River ecosystem. This chapter discusses these
studies and reports that have been prepared on issues relating to the Salt River study area.
Also included in this chapter are existing projects and structures located within the study

area.

3.1 Prior Studies and Reports

The Salt River has been the subject of numerous water resource and environmental
resources studies. Past efforts of interest to this feasibility study have been conducted by
the USACE and other Federal, state, and local agencies. These studies focused on issues
including flood protection, water conservation, recreation and urban development,
environmental assessments, and fish and wildlife habitat restoration. Recent, ongoing,
and planned studies that lie within the Salt River study area have been identified and are
described in the following sections. Relevant information contained in these studies is

incorporated into this feasibility study.

3.1.1 Water Resources Studies or Reports

In 1974, the Maricopa Association of Governments (MAG) completed an overall
conceptual plan for a Salt River redevelopment. The plan outlined water use and
implementation recommendations and called for specific plans for two demonstration

projects.

In 1978, the USACE conducted a study that extended along the Salt River from the Gila
River confluence to Granite Reef Dam. The study evaluated problems and alternative
possibilities relating to flood damage reduction, wastewater, floodwater conservation, and
fish and wildlife recreation. The study focused specifically on the 16-mile reach between
27" Avenue in Phoenix and Country Club Road in the City of Mesa.

In 1981, the USACE investigated water and related land resources issues in the Phoenix

Metropolitan area as a result of severe flooding along the Salt and Gila Rivers. Issues
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discussed included water quality, flood damage reduction, water conservation, and fish
and wildlife enhancement. None of the projects proposed by local agencies, with the
exception of flood damage reduction along the Salt and Gila Rivers, were found to
warrant Federal interest. The flood damage reduction measures presented included flood
proofing, relocation, floodplain regulations, preparedness planning, channel excavation,

and evaluation of hydraulic structures.

A Rio Salado Development District was created in the late 1970s and early 1980s. Their
function was to investigate and implement a regional redevelopment of the Salt River.
Maricopa County voters defeated the resolution to create a continuing tax authority for
the District, so that it no longer exists. However, several studies were conducted by the
District before its dissolution, one of which was a published memorandum in 1982,
which provides a basis for the determination of a source of water for the redevelopment
project. The memo identifies potential sources, gives general background on these

sources, and provides a preliminary analysis of each.

In 1982, Water Resources Associates, a private engineering consulting firm, conducted a
study that evaluated the potential water sources and flood damage reduction options for a
regional redevelopment of the Salt River. Sources for domestic water included obtaining
Central Arizona Project (CAP) allotment and obtaining water rights from surface and
groundwater and from lands within the district. The source identified for aesthetic and
recreational water was low quality groundwater. Flood management plans were based on
an existing condition scenario and of an upstream flood damage reduction design

condition.

In 1982, Carr, Lynch Associates, a private engineering consulting firm, also conducted a
study, which evaluated the potential water sources and flood damage reduction options
for a regional project within the Salt River. This study included discussion on the
physical structure of the project and its surroundings, the social structure, the economic

situation, water supply, and flood damage reduction.

In 1989, Simons, Li & Associates, Inc., a private engineering consulting firm (now Tetra
Tech, Inc.), prepared a report on the channelization of the Salt River through Tempe,
Arizona. The study addressed issues related to channel design, determined appropriate
hydraulic design criteria, and presented several alternative design concepts. The
engineering analysis included the evaluation of alternative river sections, alignments, and

profiles. In addition, the study identified potential impacts due to the proposed changes.

Va Shly’ay Akimel Salt River Ecosystem Restoration Study Chapter IIL. Prior Studies, Reports, and Existing Water Projects
Final Feasibility Report September 2004
-2



In 1989, the USACE completed the Salt-Gila Reconnaissance Report. This study focuses
on the flooding problems and associated solutions downstream from the confluence of the
Verde and Salt Rivers to Gillespie Dam. No analyzed solution was economically

justified; therefore, the study did not proceed to the feasibility phase.

In 1992, the USACE completed the Central Maricopa County Reconnaissance Study.
This study described and analyzed flooding problems and water resource opportunities
within the Phoenix metropolitan area to develop a wide range of alternatives that would
reduce the severity of or totally eliminate flooding problems. Twenty-three flooding
problems were identified within Central Maricopa County. Two areas determined to
have Federal interest included a flood damage reduction project on the Dysart Drain near
Luke Air Force Base, and water quality and environmental restoration project on the Salt
River near 91° Avenue. The restoration project was Tres Rios, which was not

recommended to proceed to the feasibility phase at that time.

In 1993, the U.S. Bureau of Reclamation (USBR) completed the Conceptual Design for
the Tres Rios Demonstration Wetlands. The design was completed in cooperation with
the City of Phoenix, Arizona Game and Fish Department (AGFD), Arizona Department
of Environmental Quality (ADEQ), Maricopa County Parks and Recreation, Maricopa
County Flood Control District, and the U.S. Environmental Protection Agency (USEPA).
The study evaluates methods for reclaiming water from sewage effluent from the 91*
Avenue regional wastewater treatment plant 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 currently being discharged to the Salt River.

In 1994, Arizona State University (ASU) completed a geomorphic assessment of the Salt
River for the USACE. The assessment supports a reconnaissance-level geomorphologic
evaluation of the lower Salt River and a portion of the Gila River. The study discusses
the environmental history, hydrologic system, geomorphic system, and engineering

features of the Salt River.
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In 1994, the USACE completed a bank stabilization study on the Salt River. The study
focused on that portion of the Salt River located entirely within the Salt River Pima-
Maricopa Indian Community, east of Scottsdale, within Maricopa County. Flood events
in 1992 and 1993 caused erosion of landfill material into the Salt River. Several flood
protection measures and alternatives were considered. The study concluded that there
was no Federal interest in participating in installation of bank stabilization at this
location. With funding from the Federal Emergency Management Agency (FEMA), the
SRPMIC initiated construction of bank stabilization of two of the landfill sites.

In 1994, the Flood Control District of Maricopa County completed a land use and
structures inventory. The inventory was published in a report, which listed the various
structures, utilities, and land use conditions along the Salt and Gila Rivers from Granite

Reef Dam to Gillespie Dam

In 1995, the USACE completed the reconnaissance phase of the Rio Salado, Salt River,
in Arizona, which included an assessment of the problems and opportunities and an
evaluation of alternatives for a 33-mile portion of the Salt River. In April 1998, the
USACE completed the Feasibility Report and Environmental Impact Statement for the
Rio Salado, Salt River, Arizona. This report identified plans that provide environmental
restoration benefits and serve the public interest. The project is currently in the PED

phase with construction of some components underway.

In 1996, the USACE, in cooperation with USBR, completed an analysis of various
release plans for the operation of the modified Roosevelt Dam. As a result of this effort,
new hydrology, which showed significant reductions in discharge downstream, was

developed for the lower Salt and Gila Rivers.

In April 2000, the USACE completed the Feasibility Report and Environment Impact
Statement for Tres Rios, Arizona. This study examined a portion of the Salt River and
Gila River from 83" Avenue downstream to the Agua Fria River. The study selected a
plan that includes environmental restoration and flood damage reduction components.

The project is currently in the PED phase.

The USACE is currently conducting a feasibility study that is examining the water
resource opportunities along the Salt River, in Phoenix, Arizona, between 19™ and 83™
Avenues. The study area is located between the authorized Rio Salado project area and
the Tres Rios feasibility study area. The project, Rio Salado Oeste, is approximately
eight river miles in length. The non-Federal sponsor is the City of Phoenix. The study

Va Shly’ay Akimel Salt River Ecosystem Restoration Study Chapter III. Prior Studies, Reports, and Existing Water Projects
Final Feasibility Report September 2004



area includes portions of the City of Phoenix, Maricopa County, as well as state and

Federal lands.

The Flood Control District of Maricopa County (FCDMC) has teamed up with the cities
of Phoenix, Tolleson, and Avondale to prepare an area drainage master plan (ADMP) for
the southwest valley area of Maricopa County. The Durango ADMP quantifies the extent
of flooding problems and develops a solution to the identified flooding problems. This
master plan addresses much of the land to the north of the project area and potential for
flooding problems due to interior drainage. The following is a website link to the

ADMP: http://www.fcd.maricopa.gov/Projects/DurangoADMP/

The FCDMC has also completed the Laveen Area ADMP. The study area is in the
southwestern portion of the metropolitan Phoenix area within Maricopa County, Arizona,
and is 39 square miles in the City of Phoenix and unincorporated Maricopa County. The
focus area for this portion of the ADMP is the 16 square miles west of 43" Avenue. The
entire area bounded by the Salt River on the north, 7™ Avenue on the east, South
Mountain Park on the south, and the Gila River Indian Reservation boundary on the west
is the contributing area for the hydrology. The project has been completed and
components of it are in planning and pre-design. The following is a website link to the
ADMP: hitp://www.fcd.maricopa.gov/Neighborhood/ProjectDetails.asp?wPROJECT=32

3.1.2 Recreation and Urban Development Studies or Reports

In 1985, Carr, Lynch Associates, a private engineering consulting firm, completed a
master plan for a regional redevelopment of the Salt River corridor. The master plan
involves a major reclamation of nearly 10,000 acres of land, including transformation of
the present riverbed into a regional park and development of its banks, cultural, and

educational uses. This master plan document was never implemented.

In 1997, as required by state law, Maricopa County prepared a comprehensive plan “to
conserve the natural resources of the County, to ensure efficient expenditure of public
funds, and to promote the health, safety, convenience, and general welfare of the public”
(Maricopa County, 1997). The plan provides a guide for decisions made by the planning
and zoning commission and the Board of Supervisors concerning growth and
development. The Salt River itself is identified as “Proposed Open Space” on the land
use map. This designation recognizes that natural resources and open spaces are

important to the quality of life in the county and, if acquired, are intended to be planned
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and managed to protect, maintain, and enhance their intrinsic value for recreational,

aesthetic, and biological purposes.

There is strong support for protecting natural and cultural resources and for
environmental education in Arizona. In the 1994 Statewide Comprehensive Outdoor
Recreation Plan (SCORP) survey, 94 percent of respondents stated that parks and
recreation areas are important to their everyday lifestyles. Seventy-five percent favor
preserving rivers and stream-side habitats, even if it means limiting some uses of
privately-owned lands. A separate study conducted by the Arizona Game & Fish Heritage
Fund (Attitudes Toward Urban Wildlife Management, Volume 1, May 1995) supports
these statistics. A statewide survey was conducted of 1,200 residents. In the Heritage
Fund survey, 89 percent of respondents stated that the continued presence of wildlife in
their town is important to them. The importance placed on protecting water-based habitat
and recreation areas can be attributed to the limited amount of surface water available.
Arizona has approximately 113,642 square miles of land surface, but only about 360

square miles are water-covered.

In 2002, the City Council and voters within the City of Mesa approved a Master Plan for
the city of Mesa titled, “Mesa 2025-A Shared Vision.” The Mesa 2025 publication
provides feedback on the attitudes of local residents regarding recreation. Surveys
conducted for the study concluded that residents desire more parkland, particularly more
passive recreation facilities. Participants support the City taking an active roll in
identifying and pursuing a variety of partnerships with public and private entities to

create new recreation facilities.

3.1.3 Environmental Assessment Studies or Reports

In accordance with the requirements of the National Environmental Policy Act (NEPA)
and the Council on Environmental Quality, environmental assessment studies have been
prepared for a number of studies or reports previously described. These include
feasibility studies that were conducted or being completed by the USACE for ecosystem
restoration projects along the Salt River from Granite Reef Dam. The studies include the
Rio Salado (1995), Tres Rios (2000), and Rio Salado Oeste (current).
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3.2 Existing Water Projects

The following projects and structures are located within the Salt River watershed. Figure

4 shows the location of the Va Shly’ay Akimel project relative to these other projects.

3.2.1 Salt River Project System

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

Roosevelt Dam is the oldest and largest in the SRP system. Congress originally
authorized it in 1903 for water supply and power generation. The construction of the
dam was completed in 1911. In 1978, Congress authorized the modification of Roosevelt
Dam. The modifications were to include a new storage allocation for flood damage
reduction. The modifications to the Dam began in 1989 and were completed in 1996.

Roosevelt Dam has been operated under a new Water Control Manual since 1997.

3.2.2 Tres Rios Demonstration Project

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

located at 91°' Avenue and the Salt River. The plant discharges approximately 154

million gallons per day (mgd) of effluent to the Salt River. The treatment plant is

operated by the City of Phoenix on behalf of the Multi-City Subregional Operating Group

(SROG). The SROG represents a consortium of cities including Phoenix, Mesa,

Glendale, Tempe, Scottsdale, and Youngtown. In 1992, USBR was authorized by
Sections 1605 and 1608 of Public Law 102-575 to participate in the development of a

demonstrations wetlands project at the 91° Avenue plant. In 1995, the SROG and USBR

built the Tres Rios Demonstration Project within the floodway of the Salt River below the ’
91% Avenue plant. The project provides final treatment of approximately 2 mgd of

effluent within 10 acres of constructed wetlands.
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Figure 4. [Existing Water Projects
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3.2.3 Salt River Channelization

In 1996, the Arizona Department of Transportation (ADOT) and the MCFCD completed
channelization of the Salt River from 48" Street to Price Road, a distance of
approximately 7.5 miles. The channelization included soil cement and gabion bank
protection with grade control and drop structures. The channelization is designed to
convey floodwaters and eliminate erosion and channel migration. The design capacity is
250,000 cubic feet per second (cfs) with one foot of freeboard at Rural (Scottsdale) Road
Bridge. The construction also included construction of a defined confluence with Indian
Bend Wash.

3.2.4 Tempe Town Lake

The City of Tempe, together with private developers, constructed Tempe Town Lake on
the Salt River. The project includes two inflatable dams within the Salt River bed, which
serve to confine approximately 3,500 acre-feet of lake water. The project features also
include an extensive seepage control system, which consists of multiple groundwater
pumps. As the lake infiltrates into the riverbed, the pumps recover the water and convey

it back into the lake.
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CHAPTER IV
EXISTING CONDITIONS

In conducting this feasibility study, a wide range of technical issues were analyzed with
the goal of developing an accurate description of historic, existing, and future without-
project conditions in the Va Shly’ay Akimel study area. Available information was
initially collected about existing studies and projects that could assist in the preparation
of the inventory of historic and existing conditions and the forecasting of future without-
project conditions to characterize the baseline conditions for the study area. Without a
good understanding of the existing condition, one cannot understand what constitutes an
improvement from a degraded condition. The information presented under baseline
conditions is used to formulate alternative measures that address the watershed problems
and opportunities discussed in Chapter V, Plan Formulation. Major technical areas of
focus for the study include hydrologic and hydraulic studies, environmental studies

related to biological resources, cultural resources, economic analysis, and recreation.
4.1 Historic Conditions

The Salt River has diverse characteristics and is considered by many to be the most
vibrant natural feature of the Phoenix metropolitan area. It originates at Mount Baldy in
the White Mountains where streamlets of water from the Black River form its eastern
sides, while the White River begins on the western side of the mountain. Over the next
hundred miles, the Salt River, unregulated, gathers up the waters of smaller streams, such
as Carrizo, Canyon, and Tonto Creeks, before manmade structures control its flow.
Eventually the Salt River joins the Verde River before merging with the Gila River. The
Salt River watershed drains approximately 14,500 square miles. The water’s brackish

taste, acquired by the stream flowing over salt beds, gave the river its name.

During the past 150 years, the lower Salt River has undergone natural and artificial
modifications beginning with Native American settlements and continuing to present day
urban growth. The river’s present form is the result of both natural climatic variations
occurring during these years and human activities that manipulated the river. To study
the sequence of changes to the Salt River, the following discussion is broken into periods

that reflect unique combinations of human activities and natural climatic variation.
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Native American Use (circa 500 B.C. to 1867 A.D): Native American peoples developed
simple, small-scale agriculture along the Salt River. This gradually evolved into large
agricultural irrigation systems, drawing water from the Salt River into an extensive canal
system. Salt River Valley populations rose steadily and then fell in the 1400s when
inhabitants largely abandoned the canal system and local towns. Reasons for this
depopulation are still debated, but some archeologists have speculated that extensive
drought periods, punctuated by damaging floods, proved to be too great a strain on the
local irrigation system. From the late 1400s to 1867, human use of the lower Salt River

was sporadic and small in scale.

Farming Settlements and Canal Companies (1867-1911): Non-Native American
settlement of the Salt River Valley began in the late 1860s when immigrants began
irrigating lands near the Salt River to grow hay for the U.S. Army at Fort McDowell.
The number of both local canal systems and cultivated acres increased steadily for the
rest of the nineteenth century until the extremely severe drought of 1898-1904. One
response to the drought was to begin building a huge upstream water storage dam at the
confluence of the Salt River and Tonto Creek, about 60 miles east of downtown Phoenix.
During this period, farmers’ diversion drastically reduced the river’s summer flow. The
effects on river flows from late fall through spring would have been modest. Annual
winter and spring high flow would have been largely unaffected. Exotic phreatophytes

began establishing themselves along the river during this period.

Salt River Project (SRP) and the Capturing of the Salt and Verde Rivers (1911-1941):
During this period, people constructed the infrastructure to capture water above the valley
and to divert water more efficiently from the river into the canal systems. The view of
the time was that this avoided “wasting” the water by leaving it in the river. The Federal
Government built Roosevelt Dam (1904-1911) to store and regulate Salt River flows on
behalf of the local landowners who organized themselves as the Salt River Valley Water
Users Association (later the SRP). The USBR also built Granite Reef Diversion Dam to
divert water from the Salt River into a now unified and re-plumbed system of irrigation
canals. The SRP built three more storage dams on the Salt River from 1923 to 1931.
These dams now controlled the river in all but the wettest years, and SRP released from

the reservoirs only the amount of water needed for diversion to canals at Granite Reef

Dam.
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Until the 1930s, there was no upstream storage on the Verde River. High Verde flows in
winter and spring continued to send water past Granite Reef and down the Salt River
channel through the valley. The completion of Bartlett Dam on the Verde in 1938 finally
cut off this unregulated source of flow. In the 1920s, Waddell Dam cut off flows into the
Salt-Gila from the Agua Fria River, and farmers built Gillespie Dam downstream on the
Gila. Gillespie Dam allowed efficient diversion of irrigation return flows and

groundwater seepage from the Gila for use of farmland to the south and west.

Dams now captured most river flows upstream, but groundwater tables along the river
remained high. These two factors combined to support increasingly extensive and dense
stands of riparian vegetation, dominated by phreatophytes. This was also a relatively wet
period for the Salt and Verde watersheds, with many years of above average precipitation
and few droughts. A very wet 1941 marked the end of the period with major river flows

released from overfilled storage reservoirs upstream.

Mid-Century Drought, Groundwater Development, and Urban Growth (1942-1977): A
prolonged series of slightly-to-very dry years characterized much of 1942 through 1977,
with only a couple of notable exceptions in the 1960s and 1970s. At the same time, the
Phoenix area saw unprecedented urban growth alongside a still extensive agricultural
economy. High water demands and low surface water supplies prompted a rapid increase
in the number of groundwater wells. The rapid rise in the amount of groundwater
pumped resulted in a rapid fall in groundwater levels. There was increasing concern
about long-term water supplies and insufficient water conservation. With water tables
falling below the phreatophytes’ root zone and with no surface flows in the river, much of
the riparian vegetation disappeared. This prolonged period without much water in the
river also encouraged the construction of unbridged river crossings and bridges designed
to handle only small floods. Short memories and dry rivers also encouraged

encroachment into the floodplain by buildings and landfills.

Flood Flows, Effluent Supplies, and Increased Water Management (1978-present):
Heavy rain and flooding in 1978, 1979, and 1980 broke the severe drought of 1976 and
1977 across much of the western United States. This proved to be the beginning of an
abnormally wet period that ran through 1995, although there were two very dry years in
the early 1990s. In many river segments, these major floods in 1978, 1979, 1980, 1983,
1993, and 1995 scoured away accumulated sediments and caused some lateral shifting of
channels. The floods also destroyed many inadequate bridges and prompted construction

of many new and larger replacements. There was significant damage to commercial
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structures and a few residential areas that had encroached on the river. Renewed
awareness of the river’s potential also prompted channelization and bank protection in
some areas. These floodflows raised groundwater tables near the river, at least

temporarily.

For decades, the Arizona legislature had unsuccessfully wrestled with the problem of
increasing water demand and declining groundwater tables. The legislature finally
agreed with Federal agencies that this long-term problem deserved state government
intervention. It enacted the Groundwater Management Act of 1980, providing some
controls on groundwater pumping, requiring water conservation measures, and
encouraging effluent re-use. The Act generally forced water providers to be more
sophisticated in their water management and ultimately resulted in a highly organized
~structure of controls, credits, procedures, and regulatory permits governing conveyance,

use, and storage of groundwater.

Urban growth had a significant effect of increasing one source of water supply to the
river: effluent-based streamflow. Treatment plants returned a portion of treated effluent
to the Salt River channel in southwest Phoenix, causing the river to support riparian
vegetation once again. Finally, Tempe and then Phoenix began projects to use the broad,
largely barren river channel in the center of the metropolitan area. These projects feature

artificial lakes and streams for recreational use and enhanced development.
4.2  Existing/Baseline Conditions

Existing conditions are defined as those conditions that exist within the study area at the
time of the study. The future without-project condition, which is the same as the “no
action” alternative, is a projection of how these conditions are expected to change over
time and form the basis against which plan formulation alternatives are developed,
evaluated, and compared. Baseline conditions refer to the without-project conditions
expected at the time that a project would be implemented, sometimes 2 to 5 years

subsequent to completion of the feasibility study.
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4.2.1 Geology, Topography, and Geomorphology

The Salt River floodplain is located within the gentle, flat slopes of the Phoenix basin of
the Salt River Valley. The area is geomorphically located within the Gila Lowland
Section of the Sonoran Desert Subprovince, a part of the Southern Basin and Range
Physiographic Province. This province is characterized by broad, gently sloping,
connected alluvial valleys (basins) bounded by moderately high, rugged, northwest- to
southeast-trending mountain ranges. During the late Miocene epoch (Tertiary period),
the mountain ranges were extensively dissected, uplifted, and downdropped by
northwest- to southwest- and east- to west-trending sub-parallel normal faults. Extensive
volcanic activity accompanied the faulting. These sedimentary and volcanic rocks lie
unconformably upon an ancient Precambrian igneous and metamorphic basement
complex. The complex is composed predominantly of igneous granite and diorite,
metamorphosed schist, gneiss, and volcanic rock and underlies basin terrace and alluvium
at depths of 10,000 feet or greater. The Tertiary rocks are made up of volcanic basalt,

andesite, rhyolite, sedimentary sandstone, siltstone, and conglomerate.

From the late Miocene until the late Pliocene, the ranges deeply eroded and filled their
downdropped areas (basins) with sediments, which were later consolidated into
sedimentary rocks. From the end of the Pliocene until recent (Holocene) time, the basins,
including the Salt River Valley, filled with unconsolidated and occasional semi-
consolidated sediment eroded from the ranges. The thickest accumulations of valley

alluvium formed during the early to middle Quaternary period.

The predominant surface materials within the Va Shly’ay Akimel project area consist of
Quaternary-age river sediment deposited as alluvium and terraces and, to a lesser extent,
sheetwash-deposited alluvium and slope-deposited colluvium. Quaternary sediments

consist of:

» Salt River Valley alluvium and terraces — unconsolidated to well-cemented gravel and

boulders interbedded with irregular silt, sand, and gravel lenses.

e Colluvium — loose- to well-cemented silt, sand, clay, and gravel.

The Quaternary alluvium and colluvium deposits range in thickness from about
275 to 4,500 and 5 to 250 feet (east to southwesterly across the site),
respectively. Thick layers of alluvium have accumulated within the major streams,

tributaries, and floodplains of the Salt River. Streambed alluvium and terraces are
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flanked, covered, and underlain by thinner layers of wind- and sheetwash-deposited
alluvium and bedrock colluvium. Terrace deposits range from about 5 to 250 feet
thick and also consist of unconsolidated silt, sand, gravel, and boulders to highly
cemented caliches. Terrace deposits are considered older than the alluvium within the
Salt River. The contacts between the two types of deposits are gradational at depth
(undifferentiated) and overlie the thick Tertiary sedimentary and volcanic rocks that lie
beneath the basin as discussed earlier. They interface with Tertiary rocks along mountain
ranges and inselbergs. Salt River Valley terrace deposits lie exposed above the Salt River

channel in locations throughout the project area.

The Va Shly’ay Akimel study area extends a total of approximately 14 miles along the
Salt River, which flows west into the Phoenix Basin from the Superstition and Goldfield
vmountain ranges. The study area extends west from Granite Reef Dam to the Pima
Freeway (SR101) and is characterized by relatively flat terrain with slopes ranging from
0 to 2 percent. The width of the Salt River floodplain in the project area ranges from

approximately % mile to 1.0 mile wide.
4.2.1.1 Soils

As discussed above, the interior floor of the Salt River Valley is comprised of thick layers
of alluvium. This land is nearly level and generally has a hummocky appearance. The
alluvium consists of stratified, recently deposited stream sediment in the channels of the
Salt River. The U.S. Department of Agriculture Natural Resource Conservation Service
(NRCS) categorizes the soils in the vicinity of the river channel in a group known as the
hyperthermic torrifluvents association, a group of soils that are well-drained to
excessively well-drained soils that exist on nearly level or gently sloping surfaces. The
texture of the surface layer ranges from gravelly sand, or very gravelly sand, to fine
sandy loam. The material beneath the surface layer is very gravelly sand to very fine
sandy loam or loam. These soils are often redistributed by blowing wind and the shifting
of stream channels, making mapping of individual areas as soil units infeasible.
Permeability ranges from very rapid to moderate; runoff is slow and soils are fine enough

that they may become airborne during wind events.
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4.2.1.2 Gradient

The average gradient of the lower Salt River between Granite Reef Dam and the
confluence with the Gila River is about 9.5 feet of vertical drop per mile of horizontal
distance, although there are numerous local variations. The gradient has decreased to a

small degree because of erosion in the upper reaches and deposition in the lower reaches.
4.2.1.3 Faults and Seismicity

Faults in central Arizona are generally short, discontinuous, normal faults, some of which
have been interpreted to displace Quaternary formations. Most fall within the Jerome-
Wasatch Structural Zone, an approximately 47-mile-wide band that extends from Utah
into Mexico. In Utah, the zone is associated with current earthquake activity and displays
evidence of abundant Quaternary faulting. In Arizona, the zone includes the Main Street
Fault in the northwest corner of the state and the Verde Fault, located approximately 56

miles north of the Va Shly’ay Akimel study area.

The Va Shly’ay Akimel study area is located in an area of low seismicity as referenced in
Zone 1 of the Seismic Zone Map of the Contiguous States (U.S. Army Corps of
Engineers, 1983). DuBois, et al. (1982) list 29 earthquakes with maximum epicentral
intensities between II and VI on the Modified Mercalli Intensity Scale (MM) which have
occurred within a 100-mile radius of the study area from 1870 through 1980 (I-III
represent slight shaking; and IV-VI represent non-damaging, widely perceptible shaking).
The largest of these known earthquakes occurred southeast of Ajo in 1961, northeast of
Globe in 1969, and northwest of Prescott in 1976. The 1961 event, 95 miles from the
study area, had a Richter magnitude of 4.7 (no known reports from the Phoenix area).
The 1969 event, 72 miles from the study area, had a Richter magnitude between 4.4 and
5.1 (assigned an MM intensity of II at Phoenix). The 1976 event, 81 miles from the site,
had a Richter magnitude of 5.1 (assi gnéd an MM intensity of IV at Phoenix).

From 1980 through 1998, numerous small earthquakes are listed within a 100-mile radius
of the project. All of these are at the extreme limits of the search area, including the
Jerome-Prescott area to the north, and the Mogollon Rim area to the northeast. The

highest Richter magnitude quake occurred along the Mogollon Rim in 1989, registering a

3.4 value.
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The largest known earthquake to occur in Arizona was of Richter magnitude 5.7 recorded
in 1959 near Fredonia, 240 miles from the study area. The seismic historical record for
the last 125 years indicates that only one major damaging earthquake (1887 Sonora,
Mexico) has occurred and was located outside the 100-mile radius. This earthquake
measured a Richter magnitude of 7.2, and was located more than 255 miles from Tempe,
AZ, causing rockfalls (MM VI) near the study area. The most recent (1974) nearby
events, the “New River earthquakes,” located 15 miles north of the study area, had
recorded Richter magnitudes of only 2.5 and 3.0 (DuBois, et al., 1982).

In conclusion, the study area is located within a region of low seismicity and ground

rupture and shaking are not expected to significantly impact the restoration project.
4.2.1.4 Subsidence

Earth fissures and subsidence are both produced by groundwater withdrawal or pumping
of groundwater, where the ground compresses (subsides) as water is withdrawn and the
soil loses the support of water between soil particles (pore space). Earth fissures develop
when the soil subsides differentially and separates. Available information suggests that
subsidence in the project area has not occurred. The area has not been affected by

subsidence due to its upstream location and the presence of two recharge facilities.
4.2.1.5 Sources of Construction Materials

Two stone borrow sites have been identified as sources of construction material and are
available for use. The two quarries have produced stone for previous USACE flood
damage reduction projects at the Arizona Diversion Canal and Indian Bend Wash areas.
Stone from both quarries exhibit a good service record and passed all rock quality
compliance tests. These two quarries are the Sun State Rock and Materials and the Salt
River Sand and Rock.

4.2.2 Hydrology and Hydraulics

4.2.2.1 Surface Water Hydrology

In the lower Salt River Valley, the annual average rainfall is approximately 8 inches;
rainfall at the highest elevations of the watershed maximizes at a mere 14 inches annually
(U.S. Geological Survey, 1991). Compound the low annual precipitation rates in this arid
region with the increased demands from the urbanization and population, and it is not

surprising that Federal, state, and local agencies, communities, and private industry have
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made large investments over the years in engineering projects to gain some measure of

control over water resources.
(a) Dam System

During the 20" century, as mentioned earlier, the Phoenix metropolitan area has changed
from an agricultural region to an urban region, resulting in significant changes in the
physical characteristics of the rivers in the area. Agricultural and urban activities have
given rise to an intricate network of structures associated with the river used for
irrigation, drainage, erosion protection, and flood damage reduction. Numerous upstream
dams on the Salt and Gila Rivers have radically altered the natural hydrologic regime of

the rivers. Table 1 provides a listing of the major dams and reservoirs in the Gila River

Basin.
Table 1. Major Dams and Reservoirs in the Gila River Basin
Dam River Reservoir Date of Origin Storage (acre-feet)
Waddell Agua Fria Lake Pleasant 1927 165,000
Bartlett Verde Bartlett Lake 1939 182,000
Horseshoe Verde Horseshoe Lake 1949 141,000
Stewart Mountain Salt Saguaro Lake 1930 71,000
Mormon Flat Salt Canyon Lake 1938 59,000
Horse Mesa Salt Apache Lake 1927 248,000
Roosevelt Salt Roosevelt Lake 1911 1,600,000°
Coolidge Gila San Carlos Lake 1928 1,222,000
Painted Rock Gila Painted Rock Lake 1959 2,500,000

* Indicates original storage capacity before modifications that is presently underway to expand capacity.

® Black, pers. comm.
Source: Graf, et al., 1994.

The SRP operates seven dams and storage reservoirs within the Salt River watershed.
Stored water is allocated for hydropower, municipal and industrial supply, and
agriculture. Modifications to the Theodore Roosevelt Dam also include an allocation for
flood damage reduction. The total space for water-supply storage behind these dams is
approximately 1.9 million acre-feet (ac-ft), with an additional 560,000 ac-ft for flood
damage reduction behind Roosevelt Dam. Before 1938, an average of 413,000 ac-ft of
water flowed through the channel annually (U.S. Army Corps of Engineers, 1997). The
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estimated pre-development, average annual watershed yield was about 1,250,000 ac-ft
(U.S. Geological Survey, 1991). Since 1965, the channel has carried an average of only
293,000 ac-ft of water per year, with less than 10,000 ac-ft in almost three-fifths of the
years (U.S. Army Corps of Engineers, 1997). The Modified Theodore Roosevelt Dam is
the largest facility and receives drainage from approximately 5,800 square miles. The
Verde River is the principal tributary and watershed of the Salt River (6,700 square
miles). Its flows are partially controlled by Horseshoe Dam (located furthest upstream)
and Bartlett Dam (approximately 25 miles upstream of the confluence with the Salt
River), which provide an additional 310,000 ac-ft of storage. New Waddell Dam is
located on the Agua Fria River northwest of Phoenix and downstream of the project study

area.

Since Bartlett Dam began operating on the Verde River in 1938, the lower Salt River has
contained water only as a result of controlled or uncontrolled releases from the Granite
Reef Diversion Dam. Granite Reef Diversion Dam is located about 3 miles downstream
of the Salt-Verde confluence and is the most downstream SRP dam. The purpose of this
facility is to divert upstream reservoir releases into the Arizona Canal (for the area north
of the Salt River) and the South Canal (for the area south of the Salt River). The canals
crisscross the Phoenix metropolitan area for water delivery to agricultural, municipal, and
industrial uses. There are no releases during climatically drier years, such as the period
between 1942 and 1964, and the Salt River is dry during those times except for local

stormwater and irrigation runoff, groundwater emergence, and effluent.

Hydrologic modeling used to develop a water-control plan for the Modified Theodore
Roosevelt Dam indicates that water would have spilled over Granite Reef Diversion Dam
in only 34 of 105 years under the current configuration of dam operations (U.S. Army
Corps of Engineers, 2000). The resulting frequency of spills is approximately once every
three years. When water is spilled over Granite Reef Diversion Dam, the flow is
typically sustained for several days or more and is of significant magnitude. Since 1965,
there have been about two releases per year, and they have lasted an average of 22.5
days, with a peak mean daily flow of 13,960 cfs. The median predicted spill pattern at
Granite Reef Diversion Dam has a peak discharge of 28,000 cfs, a 5-day average flow
rate of 15,000 cfs, and a 10-day average flow rate of 10,000 cfs (U.S. Army Corps of
Engineers, 2000).

Va Shly’ay Akimel Salt River Ecosystem Restoration Study Chapter IV. Existing Conditions
Final Feasibility Report September 2004



Under historic natural conditions, flows peaked in late winter (February and March),
supplied by storms and snowmelt. Flows were lowest in June, averaging only 6 percent
of the mean high flows in February. Data for 1965 through 1993 show flows occurring
most frequently during March and April and least frequently during July and August,
much like the natural flow pattern. The system of dams upstream of the study area
effectively delays the flows by one month. This delay becomes insignificant, however,
compared to the overall effect on the length of periods without flow in a river that is

perennial under natural conditions.
(b) Discharge Rates

During periods of serious flooding, large volumes of water are released from upstream

dams and may cause flood damage in the study area. Recent damaging floods with flows 7
exceeding 100,000 cfs occurred in the lower Salt River in 1978, 1980, 1983, and 1993. |
These floods resulted in damages to residences and agricultural areas in and around the |

study area. Figure 5 shows the limits of the 100-year floodplain within the study area.

Previous studies show that the magnitudes of peak annual discharges on the Salt River
are comparable to those of peak flows before Bartlett Dam began operating, but high
flows have occurred less frequently since 1938. The mean peak annual discharge was
32,000 cfs before 1938 and has been 16,500 cfs from 1938 to the present (Jones &
Stokes, 2000). Since 1938, the peak discharge has been greater than 10,000 cfs in only a
quarter of the years, whereas before 1938, flows exceeded 10,000 cfs in two-thirds of the
years. Upstream dams have exacerbated the high-flow conditions that have occurred by
delaying the release of runoff into the river. Prior to damming, a peak annual discharge
greater than 100,000 cfs occurred in only one year on record, while three such flows have
occurred in the past 22 years. Table 2 shows estimated flow values for various
frequencies and durations within the Salt River at Granite Reef Dam and downstream in

the Phoenix metropolitan area at Central Avenue (U.S. Army Corps of Engineers, 1997).

The peak 100-year flood flow at Granite Reef Dam is 175,000 cfs, which is slightly
larger than what would occur in downstream reaches due to channel infiltration. The data
also indicate that the 5-year frequency flow produces measurable flow in the channel
downstream of Granite Reef Dam, but the channel would remain dry in the Phoenix area

due to upstream storage in the watershed and channel infiltration.
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Figure 5.

100-Year Floodplain within the Study Area
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Although flooding is a natural and even vital process in natural riparian systems, it is of
particular concern in downstream reaches of the Salt River because of the prevalence of
saltcedar, an exotic nuisance species. Saltcedar is very effective at spreading into
disturbed areas and can generally establish itself more rapidly than native riparian species
with one exception. If flooding occurs during spring when cottonwood and willow are
dispersing seeds, native vegetation can outcompete saltcedar whose germination period is
May to September. As an example of this process, after the 1993 flood, additional native

vegetation established itself in the river downstream of Phoenix.

Table 2. Frequency-Duration Values for the Salt River

Frequency (Years)

Dovtiun 500 200 100 50 20 10 5
Discharge (cfs) Exceeded for Specified Duration, Salt River at Central Avenue '

Peak 240,000 202,000 166,000 135,000 87,000 53,000 20,200

1 Day 190,000 145,000 100,000 70,000 40,000 21,000 8,000
3 Day 100,000 75,000 60,000 40,000 22,000 11,000 3,500
5 Day 70,000 55,000 40,000 29,000 15,000 7,000 2,100
10 Day 46,000 33,000 25,000 18,000 10,000 5,200 1,500
30 Day 25,000 19,000 15,000 10,000 5,300 2,700 800
60 Day 14,000 9,000 7,000 5,000 2,800 1,400 0)°

Discharge Exceeded for Specified Duration, Salt River at Granite Reef Dam
Peak 250,000 210,000 175,000 150,000 100,000 60,000 22,000

Discharges exceeded for specified frequencies, with durations greater than or equal to 1 day, are approximately
equal throughout the Rio Salado Project reach. Central Avenue is used as a reference location.

During the 5-year event, the upstream release from the Salt River Project reservoirs does not last for 60 days. A
flow rate of approximately 200 ft'/s is exceeded for 53 days during this event. Results are based upon simulation of
Balanced Hydrographs.

(8]

Source: U.S. Army Corps of Engineers, 1997

(c) Interior Drainage

Interior drains that discharge into the Salt River between Granite Reef Diversion Dam
and the Pima Freeway (SR101) may have implications on a project. In general, there are
two concerns for how these drains affect the project. The first involves potential damage

to the restored habitat caused by high discharge velocities or frequent inundation. The
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second consideration is that interior drains may provide a water source for habitat

restoration.

Two types of interior drains were evaluated in this analysis: canal drains and storm
drains. The interior drains were evaluated to assess the potential damage that their flows
may cause to a habitat restoration project. A summary of the interior drains identified
within the project area and their locations is provided in Table 3. Detailed information is
presented in the Interior Drainage Appendix (Knight Piésold and Co., 2002a). In general,
it is determined that the peak flow rates and discharge velocities from the interior drains
are sufficient to create localized damage at the outlet of each drain. However, this
damage is not expected to extend beyond the immediate vicinity of the pipe outlet. There
is little evidence to suggest that flows from these drains have historically done more than
wet the riverbed in the immediate vicinity of the drain outlet. Additionally, the maximum
flow rates that could potentially discharge from these drains are significantly smaller in
magnitude and occur less frequently than Salt River flood flows. The Salt River is
expected to spill over Granite Reef approximately once every three years, and the 5-year
peak discharge from these spills is expected to exceed 20,000 cfs (U.S. Army Corps of
Engineers, 1998). In comparison to this, there is little advantage to providing extensive

protection from the interior drainage discharge.

The interior drains were also evaluated to assess the potential for using these flows as a
water source to support and nourish the restored vegetation. For this evaluation, these
drains were each evaluated based on the quantity, reliability, and quality of flow that is or
may be available for habitat restoration. The water source analyses are described in
further detail in the Water Budget Appendix (Knight Piésold and Co., 2002¢). The
average monthly and annual volumes of water released from some of the interior drains
are of sufficient magnitude to be considered as a potential water source. The three canal
drains have historically supplied a significant amount of water to the Salt River. These
drains, however, do not flow consistently, and releases into these drains may not be
reliable. The Price Drain has historically supplied a relatively consistent flow to the
river. However, long-term records are not available to measure this supply. The
Evergreen Drain, Hennessey Drain, Tempe Drain, and Price Drain are all included in the

water budget analyses.
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Table 3. Summary of Interior Drains

CANAL DRAINS
Interior Drain anodlgli(:n;rn)gi):ns Section Township Range Location Description Rflz:vds
Evergreen Drain trapezoidal channel 23 T2N RSE  Horne Road at Arizona Canal Yes
Hennessey Drain trapezoidal channel 28 T2N R6E  Between Val Vista and Greenfield Yes
Tempe Drain trapezoidal channel 17 TIN R5E  Between Dobson and Alma School Yes
SRP Laterals open channels Throughout study area No
SRPMIC Laterals open channels Throughout SRPMIC No
RWCD Laterals open channels Outside of study area No
STORM DRAINS
Interior Drain an(()lul;lifttlgl?; li)(fns Section Township Range Location Description Rfigr‘vds
Price Drain trapezoidal channel 18 TIN R5E  Eastside of Price Road Freeway Yes
Tempe Drain trapezoidal channel 8 TIN RSE  Between Val Vista and Greenfield Yes
Price Road Freeway Local Drainage 72-inch pipe 18 TIN R5E  West side of Price Road Freeway No
Dobson Road Storm Drain 72-inch pipe 8 TIN RSE  Along Dobson Road No
McLellan Road Storm Drain 48-inch pipe 8 TIN RSE  Along McLellan Road No
Country Club/McKellips Storm Drain 72-inch pipe -+ TIN RSE  Country Club Drive No
Red Mountain Freeway Local Drainage N/A Along Red Mountain Freeway No
Natural Drainage N/A East of Gilbert Road No
Alma School Storm Drain 60-inch pipe 5 TIN RSE  Alma School Road No

Source: Knight Piésold and Co., 2002a
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4.2.2.2 Surface Water Quality

Contaminants in the surface waters and groundwater of Arizona fall into seven
categories: volatile organic compounds (VOCs), pesticides, metals, nutrients, ions,
microorganisms, and radiological substances. Water quality issues exist for all water
sources in the lower Salt River, namely contamination by VOCs and various metals, ions,
nutrients, and herbicides. As previously discussed, surface water naturally provides the
main source of recharge for groundwater. Shallow groundwater in other reaches of the
river often emerges in the channel, creating surface flows. Effluent from wastewater
treatment plants (WWTPs) and other industries contribute to both surface and subsurface
flows. Thus, contaminants do not remain in one part of the system and may affect all

water sources.

The quality of water from storm drains varies depending on the length of time between
storm events, the amount of flow, and the source of storm water runoff. Runoff often
contains a significant amount of sediment that is washed from undeveloped land and
other sources, as well as chemical contaminants or pollutants. The types of chemical
pollutants would vary depending on the land uses within the particular drainage area.
Potential water quality impacts associated with runoff from industrial sites are projected
to be minimal because the compliance requirements of storm water NPDES permits
require each industrial site to have a storm water pollution prevention plan (SWPPP).
Runoff from turf areas has the potential to contain pesticide and fertilizer residuals.
Runoff from paved areas can contain hydrocarbon products, metals, and anything spilled
on the pavement (Jones & Stokes, 2002).

Flows in the Salt River originating upstream of the project area are generally of good
quality. However, local Salt River flows maintain high amounts of mineral content and
total dissolved solids (TDS). When flood flows do occur, they can contain pollutants of
concern derived from tributary stream inflow, erosion of sediments, and landfills. Large
quantities of water in flood flows can dilute the concentration and transport the
contaminants through the study area downstream areas. However, there is very little

information on the chemical constituents in flood flows (Jones & Stokes, 2003).

The Salt River water contains a sodium chloride character both above and below the SRP
system dams due to salt springs upstream of the lakes. Verde River water has a lower
amount of TDS than found in the Salt River water, so it tends to dilute higher TDS

concentrations from the Salt River when the flows combine. The quality of water would
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be sufficient to support native fish species if historic base flows were still available

within the river. However, local stormwater entering the Salt River at numerous

locations in the study area has the potential to degrade the surface quality of water in the
system due to the contaminants listed in Table 4. Additional water quality data can be
found in the EIS.

Table 4. Types of Water Contaminants in the Lower Salt River
Contaminant Potential Health
Category Principal Contaminants Typical Sources Impacts
Volatile Organic solvents Landfills Carcinogen
organic Trichloroethene (TCE) Underground storage tanks
compounds Tetrachloroethylene (PCE) Airports
(VOCs) 1,1,1 Trichloroethane (TCA) High technology industry
Chloroform
1,1 Dichloroethane (DCE)
1,1 Dichloroethane (DCA)
Benzene
Pesticides Dibromochloropropane (DBCP)  Agriculture (soil fumigants)  Toxics
Ethylene dibromide (EDB) Urban runoff Carcinogen
Metals Arsenic Landfills Toxics
Barium Mines Carcinogen
Boron Metal finishing
Chromium Natural origin
Copper
Iron
Lead
Manganese
Selenium
Zinc
Nutrients Nitrate Agriculture (fertilizers) Methemoglobinemia
Wastewater treatment (blue-baby disease)
Septic tanks
Industrial manufacturing
Ions Total dissolved solids (TDS) Mines Taste, hardness
Sulfate Agriculture Laxative effect
Chloride Natural origin Toxics
Fluoride
Micro- Fecal coliform Septic tanks Infectious disease
Organisms Wastewater treatment
Radiological Mines Carcinogen

Source: Graf, et al., 1994

Natural origin
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Concentrated animal-feeding operations (CAFOs) can produce very poor quality runoff if
the site drainage is not controlled. Animal wastes can drain from the site into storm
drains or irrigation systems, including both water supply laterals and drainage canals.

The principal pollutant of concern from such operations is nitrate. Bacterial pathogens
and other microbiological pollutants, biochemical oxygen demand (BOD), total
suspended solids, and nutrient loads can also be generated at a CAFO site. CAFO sites
are not located within the Salt River channel; however, uncontrolled runoff from CAFO
operations can enter the Salt River through canals and storm drainage systems adjacent to

the river and within sub-area watersheds.

Regulations are in place to require control of CAFO discharges by means of an
agricultural general permit of the Arizona Aquifer Protection Permit program (Arizona
Administrative Code, Title 18, Chapter 9, Article Z [R18-9-201 to 203]). CAFO
discharges are also regulated through NPDES permits under the Clean Water Act. The
NRCS has a pilot program to provide funding to control CAFO discharges at selected

sites.
4.2.2.3 Groundwater Hydrology

Groundwater resources are most affected by geologic conditions that determine
infiltration capacity, water-bearing characteristics, confinement boundaries, and
subsurface flow. As discussed in the Geology Section, the Salt River Valley lies within
the basin and range physiographic province and is characterized by broad alluvial valleys
separated by rugged mountains. The valley is underlain by a wide variety of
unconsolidated to variably consolidated sedimentary deposits that are several thousand
feet thick in places. The sediments include unconsolidated clay, silt, sand and gravel,
caliche, gypsum, mudstone, siltstone, sandstone, conglomerate, and anhydrite.
Discontinuities in lateral lenses and interbedded deposits may exist in older units where
high-angle faults exist. Rainfall on the valley floor is generally insufficient to contribute

to groundwater recharge (U.S. Geological Survey, 1991).

Groundwater is regulated by the Arizona Department of Water Resources (ADWR), and
the groundwater basin underlying lower Salt River Valley is identified as the Phoenix
Active Management Area (AMA). The Phoenix AMA comprises two distinct but
interconnected alluvial groundwater basins: West Salt River Valley (WSRV) and East
Salt River Valley (ESRV). These two units are divided by subsurface geologic

outcroppings located near Priest Road in Tempe. Both basins generally comprise three
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separate hydrogeologic aquifer-layer units. The USBR, the USGS, and ADWR have
independently identified these units, although the descriptions and nomenclature used by
these agencies differ slightly. The three hydrogeologic units are (1) the Lower Alluvial
Unit (LAU), (2) the Middle Alluvial Unit (MAU), and (3) the Upper Alluvial Unit
(UAU). Groundwater within the aquifer units is generally unconfined. Composed
mainly of deposits of gravel, sand, and silt, the UAU typically ranges in thickness from
100 to 300 feet under the Salt River but thin out at contacts with exposed bedrock. The
unit is thinnest near mountain fronts and bedrock outcrops, such as Tempe Butte and
lower Papago Park. The MAU is overlain by the UAU and comprises mainly of clay,
silt, and mudstone with some interbedded sand and gravel especially developed near
margins of the basin. The LAU underlies the MAU and consists mainly of conglomerate
and sand near basin margins and mudstone and anhydrite distal from edges of the basin.
Volcanic rocks are interbedded within the stratigraphic section (Knight Piésold and Co.,
2002b). Historically, surface flows from streams and washes provided most of the water
that recharges the UAU. Presently, minor recharge sources such as seepage from canals
and irrigated land, underflow along major streams, and rainfall have become more

important.
(a) Groundwater Depths

Depth to groundwater has fluctuated greatly since development of the Salt River Valley
began in the late 1890s, as demonstrated below in Table 5. Initially, diversion of water
from the river for irrigation led to a rise in the water table. Canal seepage locally raised
the water table as much as 20 feet above the natural water table. As development
proceeded, groundwater became an important water source for agriculture. More than 75
percent of the pumped groundwater in the Salt River Valley is now used for agriculture.
Drought conditions and pumping between 1895 and 1905 caused a decline in the well
levels of 8 to 20 feet in the Mesa-Tempe area. The water table declined steadily from the
1930s into the 1960s as a result of increased pumping. Long-term groundwater
withdrawal since the 1940s has resulted in a general decline in water levels from 200 to
300 feet throughout the Phoenix Basin. However, water-level declines have usually been
less than 50 feet near the Salt River. The magnitude of declines varied spatially from a
few feet in some places to a few hundred feet in others. Where shallow bedrock forces
water to the surface, depth to groundwater is only 10 to 30 feet greater than in the early
1900s. Figure 6 presents the depth to groundwater contours for the project area.
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Table 5.  General Depths (feet) to Groundwater near the Lower Salt River

Granite Reef

Dam to McKellips 23rd 91st Avenue
McKellips Road to Mill Mill Avenue 1-10 to 23rd Avenue to to Agua

Year Road Avenue to I-10 Avenue 91st Avenue  Fria River
1900 040 0-10 040 ND ND ND
1913 10-50 0-10 0-10 0-10 0-10 0-10
1945 50-150 0-50 0-10 10-50 10-50 0-10
1952 100-140+ 20-80 40-60 40-60 2040 <2040
1964 ND ND ND 80-100 60-80 40-60
1972 ND ND ND 60-80 40-60 <20-40
1986 190-250 90-140 10-60 ND ND ND
ND = no data.

Sources:
1900 and 1986: Thomsen and Miller, 1991
1913 and 1945: McDonald, et al., 1947
1952: Wolcott, 1952
1964 and 1972: U.S. Bureau of Reclamation, 1976

During the 1980s, pumping of groundwater declined in the Salt River Valley. Data for
seven wells along the Salt River for 1987 through 1992 indicate that, while recent
groundwater levels have not exhibited a distinct upward or downward trend, they have
fluctuated considerably. Depth to groundwater decreases downstream, from an average
of approximately 260 feet near Granite Reef Dam to less than 10 feet near Buckeye. For
the period from 1987 to 1992, upstream water levels fluctuate the most from year to year,

on average 7 to 19 feet, and exhibit the greatest range in levels.
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Depth to Groundwater Map
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The groundwater flow direction is predominantly east to west in both the ESRV and
WSRYV, although withdrawals have affected the flow of groundwater and even reversed
its direction from historical patterns in some cases. In the ESRV, groundwater flows
from the Salt River towards cones of depression located north of the Santan Mountains,
east of Mesa, and in the Scottsdale—Paradise Valley area. In the WSRV, groundwater
flows from the Salt River toward a major cone of depression near Luke Air Force Base,
approximately 15 miles west of Phoenix. To a lesser extent, groundwater also flows in a
northwestward direction toward a second cone of depression in the Deer Valley area.
Drawdown in the Deer Valley and Queen Creek areas in the 1940s and 1950s caused
groundwater to flow away from the Salt River rather than toward it. The Deer Valley
low persisted into the 1980s, at which time the extensive low near Luke Air Force Base
in the WSRYV became more prominent. Before these pumping effects began, the
movement of water toward the river channel and flow within the channel created a
mound of groundwater under the channel, which was accessed by a variety of riparian
plants. Deflecting flow away from the river contributes to the water-table decline near

the river and reduces the groundwater mound.

Groundwater is a significant controlling factor in the location and survival of
phreatophytic vegetation and its associated wildlife populations. Knowledge of the
subsurface water level at a riparian site may be critical to interpretation of vegetation data

and can be a valuable monitoring tool.

According to the ADWR well registration database, dated July 2001, depth to
groundwater in the project area varies from around 10 to 440 feet below ground surface.
Local drainage features that may alter or influence the groundwater depth and flow
direction include wastewater treatment recharge ponds, Granite Reef Underground
Storage Project (GRUSP), quarry operation distribution ponds, water well pumping, and

canals.
(b) Groundwater Modeling

To guide development of habitat and riparian restoration along the Salt River, a
numerical groundwater model of the Salt River Restoration Feasibility Study project area
was developed. This model was constructed to specifically evaluate how groundwater
levels have changed over time by modeling and calibrating the steady state conditions, as
a basis for prediction and feasibility assessment of future changes in response to the with-

project alternatives. The groundwater model for the study was developed by refinement
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of the regional ADWR numerical (3D MODFLOW) groundwater model (Corell and
Corkhill, 1994). The ADWR model covered an approximately 2,240-square-mile area
within the Phoenix Active Management Area, including a major portion of the Salt River
Valley. Its purpose was, in part, to provide a regional framework upon which
groundwater management scenarios could be tested. The model incorporated grid-cells
of one square mile. This grid was refined to be more site specific so that it now
represents a subdivision of the regional grid in the area of interest into cells of /g x '/s

mile dimension.

The refined model encompasses approximately 85 square miles centered on the Salt
River. The model area extends from the Pima Freeway (SR101) (the R4E-R5E
boundary) on the west to the area of intersection of the Salt and Verde Rivers on the east-
northeast. At the south edge, the model area occurs approximately 5 miles south of and
generally parallel to the Salt River channel. Along the north edge, the model area
generally follows the T2N-T3N boundary and includes much of the SRPMIC. The model
created for this area has been developed through refinement of the model grid, model
layers, vertical leakage, recharge, compilation of wells, and assessment of boundary
conditions as defined in the ADWR regional model. The recharge component in the
model relates to several aquifer recharge sites within the study area. In the model, rates

of recharge are related to land use. Three primary sites of focused recharge include:

e GRUSP: The GRUSP represents an aquifer recharge system where canal surface
water is recharged to the UAU aquifer through approximately 135 acres of recharge
basins operated by the SRP.

»  Wetlands below Granite Reef Dam: Recharge is also considered within the refined
model to occur in wetlands immediately down gradient of the Granite Reef Dam in
the vicinity of T2N, R6E, Section 13. This represents infiltration of leakage through
the dam.

e Northwest Water Reclamation Plant (NWWRP) Ponds: Infiltration of treated
wastewater effluent from the NWWRP occurs through percolation ponds or directly
into the adjacent Salt River channel near the southwest end of the model area, near
the interchange between the Pima and Red Mountain Freeways. Two sets of ponds

occur including:

- Five ponds operated by the SRPMIC located north of the Salt River
- Four ponds operated by the City of Mesa located south of the Salt River.
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Based on available records (Haws, 2002; Lluria, 2002; Corell and Corkhill, 1994), the
current annual rates of recharge at these three sites of focused recharge are shown in
Table 6.

Table 6. Annual Recharge Rates

Recharge Rate
Site (ac-ft/yr)
GRUSP 90,000
Granite Reef Wetland 475
NWWRP 18,000

In addition to sites of focused recharge, aquifer recharge in the model is also considered
to occur from irrigation, with rates dependent on land use. Three categories of land use
are defined in the model: (1) urban, (2) agricultural, and (3) mixed agricultural and
residential. Urbanized land use occurs primarily south of the Salt River Channel and
immediately west of the SRPMIC in the cities of Mesa, Tempe, and Scottsdale.
Agricultural land with heavy irrigation occurs in the southeast end of the model area, and
within the SRPMIC north of the Evergreen Canal. Land immediately north of the Salt
River channel in the western portion of the Community is used primarily for mixed

agricultural/residential use.

Based on the available records (Corell and Corkhill, 1994), the annual rates of recharge

used in the model are shown in Table 7.

Table 7. Recharge Rates Used in Model

Recharge Rate
Site (ft/yr)
Urban 1.00
Agricultural 1.87
Mixed Agricultural/Residential 0.94

Effectively no recharge activity has occurred during the model period 1998 through
present within the channel of the Salt River itself (except for recharge associated with the
NWWRP), as the river channel is dry in the area of interest. Also, no infiltration is

considered within natural open space areas.
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4.2.2.4 Groundwater Quality

At present, all of the Hazardous and Toxic Waste (HTW) contamination to the
groundwater within or near the project has been attributed to VOCs leaching into the
groundwater. VOC leaching has occurred from either mismanaged storage, pumping into
groundwater, or improper dumping of VOCs and related chemical compounds at
Superfund sites located within or near the project boundaries. VOCs have been detected
within the UAU and MAU, but not the LAU or Red Unit. There is no direct evidence
that surface water recharge from the Salt River has contaminated the three alluvial
aquifers with HTW unless such recharge has been associated with the Superfund sites
(U.S. Army Corps of Engineers, 2000).

4.2.3 Water Budget and Sources Analyses

In streams in the western United States, almost all the water is fully appropriated for a
wide range of uses outside the stream channel, such as irrigation and municipal water
supplies. However, the presence of water within streams is now recognized as having an
important value. Most natural resource values in riparian areas derive either directly or
indirectly from streamflow conditions. Direct benefits derive from the existence of
surface water in channels and include such things as aquatic habitat, wildlife drinking
water, recreation water, and aesthetics. Examples of indirect benefits include moist
riparian soils, which in turn support water-dependent vegetation, and habitat benefits

associated with the morphology and physical composition of channels and floodplains.

The water budget within the study area consists of various types of inflows, outflows, and
consumptive uses. Table 14, presented at the end of this section, presents a summary of

the analyses.

4.2.3.1 Inflows/Water Sources

The success of any habitat restoration project is largely dependent upon the amount and
quality of water that is available to sustain project features and activities. A sufficient
and reliable source of suitable water must be developed to support the aquatic, wetland,
and upland plant habitat that historically existed in the study area. Several potential
water sources were identified for the Va Shly’ay Akimel study area. Two of these
involve groundwater resources, while the remaining six involve primarily surface water.
The identified potential groundwater and surface water sources are summarized below
(Table 8).
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Table 8. Potential Sources of Water

Groundwater Surface Water
- In-situ groundwater - Salt River flood flows
- Pumped groundwater - Stormwater discharges

- Effluent, irrigation return flows

- Canal drains

- Discharges from sand and gravel mining operations
- SRP water

Each source is assessed based on various factors, including the quantity, reliability, and
quality of flow available for habitat sustainability. In general, the sources were classified

into the following four categories.

* Dependable source. A source is dependable if it is available on a continuous basis to
meet the water demands of the habitat area and has acceptable water quality.

Dependable sources constitute the baseline water supply.

*  Supplemental source. A source may be considered supplemental if it is available to
augment the dependable baseline source. This could include infrequent and
unreliable flows that can be put to beneficial use when they are available but cannot
be relied upon as a dependable base flow. The supplemental flow must also have

good water quality.

e Problem Source. Problem sources must be accounted for but may not be suitable as a
water supply for the Salt River Restoration Project. These flows may inhibit the
restoration project by potentially damaging restored vegetation or hindering the water

quality within the Salt River.

*  Unacceptable Source. A source is considered unacceptable if it has poor water quality

or is not desirable for riparian habitat restoration.

In this report, water rights are discussed as related to the SRPMIC and as related to non-
Indian lands. The difference is that water rights established by the State of Arizona do
not apply to the SRPMIC lands, but Federal water rights and court adjudications do

apply. Non-Indian lands are subject to state water rights, Federal water rights, and court

adjudications.
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In the analysis of potential water sources below, each section relates the water source to
the following topics:

* Description of source

e Quantity analyses

*  Quality analyses

*  Water rights

* Assessment of source
(a) In-Situ Groundwater
Description of Source

In-situ groundwater is defined as groundwater that can be utilized, in place, by riparian
vegetation. For this to occur, the groundwater table must be within the root zone depth of
the desired plant species. The depth to groundwater, as well as the water table

fluctuations, is an important factor for establishing and maintaining riparian habitat.

In a few areas downstream from Granite Reef, the water table is still sufficiently close to
the surface so that riparian vegetation can access this water through its root systems.
These habitat areas in the Salt River suggest that in-situ groundwater may be a potential
source of water for a project. Figure 7 shows the Salt River upstream of Granite Reef;

this area is similar to the historical conditions throughout the Salt River Valley.
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Figure 7. Salt River Upstream of Granite Reef

Quantity Analyses

The water table is variable throughout the study area and is impacted by both
hydrogeologic and anthropogenic factors. One of these anthropogenic factors is Granite
Reef Dam. The dam was constructed to divert Salt River water into the Arizona Canal
and the Southern Canal. This dam marks the upstream boundary of the study area.
Although not intended to be a storage reservoir, this dam incidentally retains some water

at all times.

Small flood flows can be released to the Salt River through radial gates while larger flood
flows are allowed to pass over the dam crest. SRP has reported that water seeps through
the radial gates because they do not form a tight seal with the granite bedrock. The result
1s a continuous flow of water downstream from the dam. SRP does not monitor the
seepage and does not have flow records. Figure 8 shows the seepage downstream of

Granite Reef.

Va Shly’ay Akimel Salt River Ecosystem Restoration Study Chapter IV. Existing Conditions
Final Feasibility Report September 2004
IV-28




Figure 8. Seepage Downstream of Granite Reef

The local geology maintains this seepage as a surface flow. A bedrock shelf overlain by
a veneer of sedimentary materials extends downstream from the dam. The seepage is
sufficient to saturate these alluvial sediments to maintain a continuous surface flow. This
flow has been sufficient to establish and support abundant wetland vegetation. In
addition, areas of open water provide riparian and aquatic habitat. This pattern continues
for approximately one mile downstream. The existing wetland areas are shown on Figure
9. Figure 10 shows the wetlands areas that extend for approximately one mile

downstream from the dam.

The depth to bedrock shelf rapidly increases at the basin border fault, located
approximately 1.5 to 2.0 miles downstream. As the bedrock depth increases, the surface
flow that supports wetland vegetation upstream becomes subsurface water. Regional
groundwater pumping has resulted in a general lowering of the water table throughout the
area. In addition, dams located on the Verde River and Salt River upstream prevent
perennial flow in the river channel and limit natural recharge. The result is that the
general groundwater depth beneath the Salt River ranges from 60 to 80 feet below the
surface for the majority of the study area (Knight Piésold, 2002a). Figure 11 shows the
Salt River near Greenfield Road.
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Figure 9. Water Budget Map
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Figure 10. Wetlands Downstream of Granite Reef

Figure 11. Salt River near Greenfield Road

There are two groundwater recharge projects in the study area that have local impacts on
the groundwater table. Toward the downstream end of Reach 2, SRP is recharging water
into the upper alluvial aquifer through the GRUSP. SRP is recharging nearly 90,000 ac-ft
of water annually. These recharge ponds encompass an area of approximately 216 acres.
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Their recharge permit allows them to recharge as much as 200,000 ac-ft/yr; however, this
rate would produce a groundwater mound that could impact other facilities. SRP has to
limit the amount of water recharged in order to maintain the groundwater level at least 25
feet below the bottom of the Salt River Landfill on Gilbert Road and State Route 87.
This results in a water level that is about 50 to 60 feet below the river channel in the
immediate GRUSP area. The GRUSP site is shown on the Water Budget Map.

The second recharge project is located near the downstream end of the project area. At
this site, effluent from the NWWRP, which is owned and operated by the City of Mesa, is
being discharged into a series of recharge ponds where the effluent is allowed to infiltrate
into the Salt River sediments. An average of 3,300 acre-feet of water has been recharged
annually into these ponds. The SRPMIC owns five ponds on the north side of the river
totaling 75 acres. These ponds have received an average of 330 ac-ft of effluent each
month since their establishment in May 2001. Mesa owns four ponds on the south side of
the river totaling 27 acres; these ponds have received an average of 140 ac-ft of effluent
each month since January 2000. The groundwater mound that results from this recharge
raises the local water table in this area to within 50 to 60 feet below the river bed. The
NWWRP and the percolation ponds are shown on the Water Budget Map.

Quality Analyses

Long-term irrigation practices and landfills within the Salt River Valley have historically
influenced water quality in the upper alluvial aquifer. High salinity, chloride, and nitrate
concentrations were occasionally found in the shallow groundwater near irrigated or
formerly irrigated areas. Also, some landfills have historically caused elevated levels of
volatile halocarbons. More recently, the SRPMIC has developed a water quality
management plan to protect and enhance surface water and groundwater quality
(EcoPlan, 1997; 1998). Since groundwater quality monitoring began in the 1980s, the
water quality has significantly improved. Monitoring results from the first quarter of
2002 indicate that maximum contaminant levels for volatile halocarbons were not
exceeded in any of the sampled wells (Schmidt and Associates, 2002). In addition, the
concentrations of many volatile halocarbons were the lowest since monitoring
commenced. It should also be noted that there are no Superfund sites within the study
area. In-situ groundwater is generally suitable for agricultural uses and should be

adequate for a project.
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Water Rights

The SRPMIC owns and controls the groundwater beneath their land as agreed in the
Water Rights Settlement Agreement of 1988. The SRPMIC is not governed by state
water rights. The Federal government has established this right and has restricted
pumping on non-Indian lands to prevent groundwater withdrawals from beneath the
SRPMIC lands. SRPMIC groundwater use is also restricted through the Water Rights
Settlement Agreement of 1988. Groundwater beneath the non-Indian lands is a state

resource, and use is regulated via several groundwater rights and pumping permits.

Consumptive use of groundwater by vegetation (in-situ groundwater) is not included in
state groundwater rights categories. There are no water rights to define or restrict the
direct use of groundwater by vegetation for habitat restoration projects in central Arizona.

In-situ groundwater, when available, can be used as a part of a restoration project water

supply.

The seepage at Granite Reef is surface water and, until it percolates into the ground,
could be subject to surface water appropriation rights. If this seepage flow is diverted
before it percolates and used as a part of the water supply for a project, it is possible that
a downstream water user with rights to Salt River flow could protest. A claim by
downstream water users would be difficult to uphold because all of the seepage
percolates into the ground about one mile downstream from the dam and is currently not
available for diversion by downstream water users. If this water were used as a part of a
project, it probably would be channeled to support vegetation along the north and south
river banks just downstream from the dam, rather than being diverted and delivered to a
location further downstream. The channelization is not a diversion and may not be
subject to water appropriation regulations. In general, the use of the seepage flow to

support in-stream vegetation does not appear to be contrary to existing water rights.
Assessment of Source

In-situ groundwater can provide a reliable source of water for the area immediately
downstream from Granite Reef. In this area, seepage from the dam forms a local perched
water table near the surface. Currently, wetland plant species are growing along this
reach of the river and extend for approximately one mile downstream. This source of
water could be used to restore native riparian vegetation in this area. This local supply is

considered a dependable water source for Reach 1.
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For the remaining study area, in-situ groundwater would not provide a reliable source of
water. The intent of a project would be to restore habitat areas for cottonwood, willow,
and mesquite trees; these species require that the depth to groundwater be less than
approximately 30 feet for survival. The depth to groundwater, however, exceeds 60 feet
for most of the remaining area. In-situ groundwater is considered to be an unacceptable

source of water for the remainder of the study area.
(b) Pumped Groundwater
Description of Source

Pumped groundwater is groundwater that lies below the root zone of the desired
vegetation and must be pumped to the surface to be utilized. After the water is pumped to
the surface, a distribution system must be developed to deliver this water to certain areas
of the habitat restoration project. There are several legal and institutional implications

that pumped groundwater could have for a project.
Quantity Analyses

Groundwater in sufficient quantity to supply water wells is present throughout the
majority of the study area. This is demonstrated by the location and number of existing
wells. Some of these wells are shown on the Water Budget Map. The only area where
groundwater is not present in sufficient quantity to supply a well is the initial two miles
of the Salt River downstream from Granite Reef. Bedrock is shallow in that area, and the

saturated sediments may not contain sufficient water to maintain well pumping.

Pumped groundwater can be provided using existing wells or new wells. The advantage
of using an existing well is that the costs associated with constructing the well have been
committed. The constraint is that the location of some wells requires construction of a
distribution pipeline and may require a booster pump. The advantage of drilling a new
well is that it could be located at a point within a project to minimize distribution pipeline
costs. The constraints are the costs associated with constructing a new well and meeting

the state regulations if the new well is located on non-Indian lands.

Pumped groundwater is available on a continuous basis and, in sufficient quantity, could
provide a dependable supply of suitable water for a project. One implication of using
pumped groundwater is the impact that this pumping may have on other nearby
groundwater wells. The SRPMIC has flexibility in using groundwater as a source for the
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project. For the City of Mesa, the primary impact of using groundwater would be that all
pumped groundwater that is committed to this project would have to be replaced in the
City’s water portfolio with another water source to maintain the City’s assured water

supply designation.
Quality Analyses

Groundwater quality varies somewhat throughout the upper, middle, and lower alluvial
units with the highest quality found in the lower units. As stated above for in-situ
groundwater, groundwater from all alluvial units is generally suitable for agricultural

purposes and is expected to be adequate for a project.
Water Rights

The SRPMIC regulates pumping of groundwater from beneath its land. They control
where wells may be drilled and for what purposes groundwater may be used. The
SRPMIC could permit the use of water from existing wells or the drilling of new wells to
supply a project. However, the SRPMIC is restricted in the quantity of groundwater it
can pump and the total quantity of water it can use in any year through the Water Rights
Settlement Agreement of 1988. This means that the SRPMIC can commit pumped

groundwater to a restoration project but may need to reduce water use for another

purpose.

Similar to SRPMIC, the City of Mesa is also restricted in its ability to use groundwater.
Under the Groundwater Management Act, the City of Mesa must maintain an Assured
Water Supply designation. The City has already committed all available groundwater
resources to maintaining this designation. This means that if the City were to meet any of
its pumped groundwater to the restoration project, the City would have to purchase other

water to replace the groundwater in its water portfolio.
Assessment of Source

When the physical availability of pumped groundwater is considered, it is a dependable
or supplemental water supply. There are no projections that the aquifer would be
depleted, and water rights do not prevent its use for a project. However, institutional
commitments by the SRPMIC, Mesa, or SRP must be made to allow groundwater

pumping.
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() Salt River Flood Flows
Description of Source

The Va Shly’ay Akimel study area is downstream from Granite Reef, which is below the
confluence of the Salt River and the Verde River. In the past, as previously mentioned,
both rivers were perennial with consistent flow rates. The construction of dams and
water storage reservoirs upstream allowed for the development of water resources to
supply water for irrigation and urban use in the Phoenix Valley. Most of the time, all of
the flow in the Salt River is diverted at Granite Reef into the Arizona Canal and Southern
Canal. The riverbed downstream is typically dry. Figure 12 shows the Salt River at
Alma School Road.

Figure 12. Salt River at Alma School Road

The river, however, is still subject to floods because the reservoirs on the Verde River
have no dedicated flood capacity, and only one of the four reservoirs on the Salt River
has flood capacity. Due to the design of the dams, only limited flows can be released in
anticipation of floods. When the water level reaches the spillway at Granite Reef,

substantial quantities of water are released, causing the downstream reaches of the Salt

River to flood.
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Quantity Analyses

The river downstream of Granite Reef can be dry for long periods. For example, the Salt
River flooded in 1941 and then was dry until it flooded again in 1966. The next flood
occurred in 1973. The periods from 1978 to 1984 and from 1991 to 1995 were wet
periods. Since 1995, there have been no flood releases. Figure 3-1 in the Interior
Drainage Appendix (Knight Pi€sold and Co., 2002a) summarizes historic releases at
Granite Reef (Tres Rios River Management Plan Water Supply Technical Committee,
1997). This information demonstrates that, in the past, flood flows were more frequent
and of less magnitude. Changes in the watershed and construction of additional dams
have changed the pattern of flooding. Most of the largest recorded floods have occurred
since 1978. Figure 3-1 also demonstrates that there is no pattern to the frequency,

duration, or magnitude of the flood flows.
Quality Analyses

The Tres Rios River Management Plan Water Quality Technical Committee (1998)
reviewed the water quality records for the Salt River and focused on the Granite Reef
sampling location. That study found no chemical water quality issues associated with
Salt River water. However, during flood periods, sediments represented a water quality
problem; the sediment load exceeded the standard established for the designated uses of
the river. However, the problem was not because the sediments represented
contamination. There are no known water quality issues that would prevent flood flows

from being used as a water source for a project (Knight Pi€sold and Co., 2002c).
Water Rights

Salt River floodwater is subject to surface water rights for diversion. A right filed with
the state or established by adjudication is required. However, during a flood, all
diversion rights are typically fulfilled. Generally, all water demands are diverted into the
two canals at Granite Reef; a flood typically represents surplus water. Consequently, in

order to encourage its use, SRP does not charge water users a fee to use Salt River

floodwater.
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Assessment of Source

Flood flows do not occur on a regular basis or in predictable quantities; therefore, they do
not represent a dependable water source. While the water may be available, it may be
difficult to incorporate flood flows into a project. Flood flows do represent a
supplemental source because they recharge the groundwater and replicate historic
conditions in the river. Aquifer recharge is an indirect use of flood flows. During or
shortly after a flood, it is possible that the water table would rise to the point where the
vegetation roots can access it. However, when the flood subsides, the water table will

return to depths greater than the root zone.

Flood flows have additional benefits to the natural habitat of the river. Small flows will
saturate the soils and spread seeds to encourage the seedling germination and
development of cottonwood and willow trees. Moderate flood flows will remove some
vegetation and maintain open areas in the river channel. The removal of vegetation is a
natural occurrence in river systems. These flows can also redistribute sediments in the

channel and help to replace nutrients in the riverbed soils.

Large floods, on the other hand, represent a problem source. The magnitude of these
flows can damage restored habitat areas, degrade the reconstructed channels, and deposit
excessive amounts of debris throughout the project. The peak flow in the vicinity of the
study area on the Salt River occurred during the 1980 flood event at Jointhead Dam in
Phoenix, AZ. The peak discharge was estimated at 170,000 cfs. This flood caused
extensive damage in the Salt River Valley. Flows of this magnitude are neither

predictable nor preventable.
(d) Stormwater Discharges
Description of Source

Stormwater discharges represent runoff from urban and rural areas due to rainfall events.
In general, stormwater can enter the Salt River through defined outfall points from
stormwater drainage systems or as overland flow runoff from areas immediately adjacent

to the river, as shown in Figure 13.
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Figure 13. Price Drain

Quantity Analyses

The existence of wetland plant species near the outfall of the SRPMIC storm drain near
Alma School Road supports the observation that at least 1 to 2 cfs flows from this drain
periodically. However, no flow records for this drain currently exist, and the exact
drainage area that contributes runoff to the drain is not known. According to SRPMIC
personnel, water rarely flows from this drain as most runoff from the SRPMIC is
typically diverted to other water users such as sand and gravel mining operations.
However, the presence of wetland plant species indicates that this runoff is sufficient to

maintain this vegetation.

Flow records for the Price Drain indicate that the mean flow to the river for the period
from February 2001 to April 2002 was approximately 4.4 c¢fs. The peak flow during this
period was 691 cfs. The records also show that there were only 24 days in which the
average daily flow was less than 1 cfs, and there were only seven days in which the
average day flow was less than 0.5 cfs. Based on these facts, it is apparent that this drain
receives flows from sources other than storm water runoff. It is possible that this drain
collects lawn irrigation return flows from residential areas as well as return flows from

other water users within the tributary area.
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To quantify the average monthly and annual volumes of runoff from ungaged storm
drains, the approach used in the Rio Salado project (U.S. Army Corps of Engineers,
1998) was used to estimate the average annual volume of runoff. To estimate the average
monthly volume of runoff, the annual amount was distributed according to the monthly
rainfall distribution in the Phoenix area (Schmidli, 1996). This approach is described in
detail in the Interior Drainage Appendix (Knight Pié€sold and Co., 2002a). Table 9

summarizes the average annual runoff volumes from the storm drains.
Quality Analyses

Stormwater discharges from urbanized metropolitan areas are generally of poor quality.
The quality varies depending on the land uses within the tributary area, the magnitude
and duration of the storm event, and the length of time between consecutive storm events.
Sediment and chemical pollutants tend to accumulate between storms and are washed
from the streets, parking lots, ditches, or other features during the proceeding event; this
occurrence is termed the “first flush.” The quality of the first flush water is generally
poor. As the runoff continues, the water quality improves. The City of Mesa has reported
that the base flow from the Price Drain may not have this first flush water quality

problem
Assessment of Source

Rainfall events are infrequent in the Phoenix area, so stormwater runoff would generally
not be considered as a dependable water source for a project. However, the Price Drain
may be a dependable water supply. This drain has produced a consistent base flow,
which can be incorporated into the restoration project. In addition, the Alma School
Drain has produced sufficient flow to support a small area of wetland plant species;

unfortunately, there are no records to further evaluate this flow.

The remaining storm drains represent two categories of water supply: problem and
supplemental. The first flush runoff generally has poor water quality and may not be
suitable to nourish restored vegetation. In addition, the peak flow rates emanating from
these drains during major storm events may damage the habitat areas. These flows are
both problem sources. After the first flush, the water quality generally improves. This
runoff could be a supplemental source. Furthermore, there is potential for cleaning this

water with constructed wetlands.

Va Shly’ay Akimel Salt River Ecosystem Restoration Study Chapter IV. Existing Conditions
Final Feasibility Report September 2004
IV-40




Table 9.

Storm Drain Average Annual Runoff Volumes (ac-ft)

Drainage Area

Interior Drain (mi?)" JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
Price Drain®> 312 1957 201.5 2570 643 350 380 2424 2804 2512 189.8 1928 2920  2.240
Tempe Drain® 10.0 646 666 849 212 11.6 125 80.1 926 830 627 637 965 740
E‘;‘EZIRDOIZ?HE;%?W 0.4 26 27 34 09 05 05 32 38 34 25 26 39 30
g;’:i;‘i,'} Road S tan 1.8 122 126 161 4.0 2.2 24 151 175 157 119 120 183 140
I]‘)’Irca%:glﬁa“ Road Storm 1.0 7.0 %9 9.2 33 1.3 1.4 87 100 90 68 69 104 80
Country Club /

McKellips Storm 37 262 270 344 86 4.7 501 325 375 336 254 258  39.1 300

Drain>”

Red Mountain Freeway o

Logsl Drainagez’] unknown minimal

Natural Drainage™ 2.0 minimal

glr‘;i Sicktonl Storm unknown N/A NA NA NA NA NA NA NA NA NA NA NA N/A
Percent of Annual Rainfall: 8.7 9.0 11.5 2.9 1.6 1.7 10.8 12.5 11.2 8.5 8.6 13.0 100.0

w N -

. Monthly storm water runoff distributions were assumed to follow the monthly pattern of rainfall.

. Drainage areas were estimated based on the drainage delineations made by personnel from the City of Mesa.

. Annual runoff volumes were computed from the drainage area vs. average annual runoff relationships developed for the Rio Salado Study (Figure 3-3).
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(e) Effluent
Description of Source

Treated effluent represents a drought-tolerant water supply. During water shortage
periods, most water conservation measures control the external use of water such as lawn
watering, car washing, and landscape irrigation. These uses do not contribute to
wastewater flow, so the amount of wastewater will only be reduced slightly during most

drought periods.
Quantity Analyses

The City of Mesa owns and operates the NWWRP located near the downstream end of
the study area (Haws, 2002). The NWWRP currently produces about 8.5 to 9.0 million
gallons per day (mgd) of effluent; however, the plant was recently expanded to a design

capacity of 18 mgd. The effluent will be discharged to three locations:

* Four City-owned percolation ponds on the south side of the river (south ponds)
* Five SRPMIC-owned percolation ponds on the north side of the river (north ponds)

e Directly to the Salt River, just north of the plant site

In the future, a fourth receiving source will be a 36-inch reclaimed water line that is being
constructed in conjunction with the Red Mountain Freeway (Loop 202). This reclaimed
water line will provide landscape water for the freeway, and potentially other uses, and
will eventually deliver water to the Roosevelt Water Conservation District (RWCD)

canal system east of Val Vista Drive.

Historically, the plant has discharged an average of 3,300 ac-ft of water into the
percolation ponds. The five SRPMIC-owned ponds, totaling 75 acres, have received an
average of 3,330 ac-ft of effluent each month since their inception in May 2001. The
four Mesa-owned ponds, totaling 27 acres, have received an average of 140 ac-ft of
effluent each month since January 2000. Effluent has also been discharged directly into

the river.
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Quality Analyses

The quality of the effluent from the NWWRP meets aquifer recharge standards, surface
water quality standards, and NPDES requirements. Arizona has taken over the NPDES
permitting; the program is called AZPDES. Having met all three of these authoritative

standards, the quality of effluent is suitable for restoration uses.
Water Rights

The producer of effluent retains ownership until it is discharged and no longer under the
control of the producer. If effluent is discharged to a river channel, a downstream water
user can file for an appropriation to divert the water just like any other surface water
source. The water user may be granted the surface water right to divert the effluent;
however, this right does not guarantee that the effluent producer would continue to
discharge to the river channel. The producer still has control as to where the effluent is

discharged.

Normally, when effluent is discharged to the river, the producer loses control and hence
the right to the effluent. However, if the receiving water channel is designated to be a
part of the conveyance system, the producer can maintain the right to the flow. This
could occur if the City of Mesa (Mesa) discharged effluent to a receiving channel in the

Salt River with the intent to transport the flow to the restoration project.

When Mesa discharges the effluent to the recharge ponds, they retain control of the
effluent and maintain the right to this water. Once the effluent is recharged, Mesa’s right

to this effluent is protected pursuant to groundwater recharge legislation statutes.
Assessment of Source

Effluent from the NWWRP could be a dependable or supplemental supply for portions of
a project. The water source is drought tolerant and can meet water quality standards for
restoration. However, Mesa, which controls the right to the effluent flow, has already
committed this water for other uses to meet its assured water supply designation.
Currently, Mesa owes a substantial water debt to the RWCD. Once the reclaimed water
line to the RWCD canal line is in place, Mesa intends to use the majority of the effluent
from the NWWRP to fulfill this debt. Mesa receives long-term storage credits from this
delivery as well as from water recharged through the percolation ponds. Therefore, use

of reclaimed water for habitat restoration would mean a depletion of the long-term
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storage credits that Mesa uses to comply with Assured Water Supply requirements and to

meet current and future demands.

The direct use of effluent could be used in the western and central portions of the study
area where gravity flow and the reclaimed water distribution system can be used to
deliver the effluent. It may not be cost effective, however, to deliver effluent to the
eastern portions of the project near Granite Reef. However, indirect use of effluent could
be achieved throughout the study area by using recovery wells to pump groundwater
accounted for as recharge credits. It must be noted that no effluent would be used within
the SRPMIC, or in any way that would cause it to flow into the SRPMIC.

(f) Irrigation Return Flows
Description of Source

The Va Shly’ay Akimel study area lies adjacent to irrigated agricultural lands, therefore,
the potential exists to use irrigation return flows as a water source for the ecosystem and
habitat restoration. Irrigation return flows constitute the water delivered to the
agricultural areas that is not consumed by crops, evaporated, or infiltrated into the soils.
These flows can occur under two scenarios, which are explained in further detail in the
Water Budget Appendix (Knight Piésold and Co., 2002c).

Quantity Analyses

Under the current configuration, the SRPMIC supplies approximately 60,000 ac-ft of

irrigation water to agricultural users annually.

Approximately 14,000 ac-ft of this water are delivered to the areas north of the Arizona
Canal. The canal intercepts all runoff from this area; therefore, irrigation return flows

from this area are not a potential source of water for the restoration project.

The remaining 46,000 ac-ft are delivered to farms, the Cypress Golf Course, and
individual homeowners for lawn irrigation. Table 10 identifies water delivered to these

entities.
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Table 10. SRPMIC Irrigation Water Use
Annual Water Use (acre-feet)

Water User 1999 2000 2001
Associated Farms 18,511 27,009 27,061
Rogers Farms 9,130 17,731 16,645
Taylor Farms 13,786 0 0
Juan Montiel Farm 57 170 142
Lehi Farm 2,249 1,952 1,892
Cypress Golf Course 177 164 109
Homeowners Lawn Irrigation 125 91 31
Total Irrigation 44,035 47,117 45,880

The amount of irrigation return flow generated from these water users is not currently
monitored and is difficult to quantify. SRPMIC personnel have suggested that
approximately 10 percent of the water delivered to the farms may become irrigation

return flow.
Quality Analyses

The quality of the irrigation return flows can meet the needs of a restoration project in
most cases. The water is Salt River water and, as demonstrated previously, the quality is
acceptable. In some locations, irrigation drainage water can be saline, but that problem

usually occurs far downstream in the western portions of the SRP service area.

Localized water quality problems could occur if surface runoff drainage enters the
irrigation drain canals and transports contaminants from surrounding areas into the drain
canals. Examples of localized water quality problems include elevated suspended solids,
TDS, Fertilizers, or on occasion, herbicides/pesticides. A review of the aerial
photographs indicates no concentrated animal feeding operations in the area that could

contribute contaminated runoff into the drainage canal system.
Water Rights

Irrigation return flows discharged to the river become available for use by other water
users. If this water is diverted and directed for a restoration project, it could be utilized to

support wetland and riparian habitat.
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Assessment of Source

Irrigation return flows may provide a supplemental source of water for habitat
restoration. However, nearly all irrigation return flow from within the SRPMIC are
currently diverted to other water users, so this water is not available without an
institutional decision to allocate this water to the project by the SRPMIC. In addition,
several factors prohibit irrigation return flows from being a reliable source. Typically,
only the amount of water necessary for irrigation is delivered to the fields, which
minimizes the tail water amount. In addition, storm events that produce significant runoff
are rare so that surplus canal water is not available on a regular basis. The irrigation
flows that do occur, however, only take place during the irrigation season. When the
flows are available, they could be incorporated to supplement the water supply for a
project. Since all irrigation within the study area takes place within the western portion
of the SRPMIC, irrigation return flows would only be available to Reach 2.

(2) Canal Drains
Description of Source

Canal drains are typically constructed along the major canals in the area to provide a
means to discharge water from the canal other than the designated delivery turnouts.
During storm events, the canals inadvertently intercept stormwater runoff. If this
stormwater runoff is significant, water may need to be released from the canal to prevent
overflowing the canal banks. Also, the major canals occasionally convey more water than
is needed by the downstream water users; in this case, the excess water can be released
through the canal drains. Three significant canal drains were identified within the study
area, namely the Evergreen Drain, Hennessey Drain, and Tempe Drain. Each of these
canal drains is operated by SRP. These drains are shown on the Water Budget Map.
Figure 14 and Figure 15 show the turnouts to the Evergreen Drain and Hennessey Drain,

respectively.

\
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Figure 15. Hennessey Drain Turnout
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There are also several lateral canals that could ultimately drain into the Salt River. These
canals, however, are generally relatively small and rarely have a surplus of water. There
are no flow records available for these canals. Given the size and infrequent water
surplus of these canals, they are not considered to be a potential water source for a

project. These lateral canals are shown on the Water Budget Map.

The RWCD diverts water from the Southern Canal at a pumping station located
approximately five miles downstream of Granite Reef. Irrigation water is pumped from
the Southern Canal into the Roosevelt Canal, which then flows toward the southeast. The
areas irrigated by the RWCD irrigation water are located in eastern Mesa, eastern
Chandler, and Gilbert. Because these areas are located a great distance from the Salt
River and south of the Southern Canal, there are no canal drains that return water to the

Salt River.
Quantity Analyses

Flow records for the SRP drains were evaluated for the period from January 1992 through
December 2001. These records indicate that, for the Evergreen Drain, the average
monthly volume of flow for this period ranged from 10.9 ac-ft in May to 74.5 ac-ft in
September, with an average annual total of 566.5 ac-ft. For the Hennessey Drain, the
average monthly volume of flow ranged from 2,264.3 ac-ft in April to 4,937.4 ac-ft in
August with an average annual total of 45,930.7 ac-ft. For the Tempe Drain, the average
monthly volume of flow ranged from 8.0 ac-ft in December to 2,607.2 ac-ft in January
with an average annual total of 10,880.2 ac-ft. Table 9 summarizes the average monthly

and annual volumes of flow for these drains for the period of record evaluated.
Quality Analyses

The water discharged from canal drains is generally high quality and suitable for habitat

restoration.
Water Rights

Irrigation return flows discharged to the river become available for use by other water
users. If this water is diverted and directed into a project, it could be utilized to support

wetland and riparian habitat.
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Assessment of Source

Canal drains may provide a supplemental source of water for a project. The amount of
water released through these drains is relatively consistent from month to month;
however, releases typically only occur for a few days each month. These releases are
controlled by SRP and are not expected to be reliable. Canal drains are typically only
utilized when a surplus of water exists in the major canals. When these releases do occur,

however, they could be used to supplement habitat restoration.
(h) Sand and Gravel Mining Operations Releases
Description of Source

There are four mining operations identified within the study area; these operations use
water to process aggregate materials. Three of these mining operations are operated by
the Salt River Sand and Rock (SRS&R), while the other is operated by United Metro
Materials Corporation. The SRS&R Dobson Plant, shown in Figure 16, is located north
of the river between the Pima Freeway (SR101) and Dobson Road. The SRS&R Beeline
Plant is located south of the Beeline Highway (US 87) between Horne Road and Gilbert
Road. The SRS&R Higley Plant is located north of the Southern Canal between
Greenfield Road and Higley Road. The United Metro operation is located south of the
Beeline Highway on the east side of Country Club Road. None of these operations

appear to discharge water to the Salt River (Knight Piésold and Co., 2002c).
Quantity Analyses

The SRPMIC provides water to Salt River Sand and Rock for use in their Dobson Plant.
The SRPMIC has provided approximately 450, 800, and 1,200 ac-ft of water to this plant
during 1999, 2000, and 2001, respectively. This water is used for processing aggregates
and stored in holding ponds when not in use. No water appears to be discharged into the
Salt River; however, inspection of aerial photography indicates that ponded water exists
in the Salt River channel immediately adjacent to the Dobson Plant. The origin of this
water is unknown, but it could be processing discharge, rainwater ponding, or water from

another source including groundwater.
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Figure 16. Sand and Gravel Operation at Dobson Plant

Quality Analyses

The quality of water discharged from sand and gravel mining operations is dependant
partially on the original water supply. The most significant water quality impairment due

to these mining operations is sediment.
Water Rights

Discharges from sand and gravel mining operations released to the river become
available for use by other water users. If this water is diverted for restoration purposes, it

could be utilized to support wetland and riparian habitat.
Assessment of Source

Discharges from sand and gravel mining operations are not considered to be a potential
water source for a restoration project. There are no operations that currently appear to

discharge excess water into the Salt River.
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Figure 18. SRP’s Southern Canal

Water Rights

SRP is a delivery organization. The water rights associated with lands within the SRP
area are tied to the land. These water rights were established by the Kent Decree and
relate to normal flow of surface water and stored water. SRP lands also have pumped
rights gained when a landowner has funded the development of wells. Lands in the Salt
River do not have SRP rights, and SRP could not provide water to these lands. SRP
delivers water to the SRPMIC, and the rights for this water were also established by the
Kent Decree. There may be more flexibility to allow use of SRPMIC water on lands

within the river.

Rights to CAP water are established by allocations made by the Secretary of Interior.
The SRPMIC has a contract with the Federal Government for CAP water. Mesa has a
subcontract with the Central Arizona Water Conservation District (CAWCD) and the
USBR for delivery of CAP water.

Assessment of Water Source

SRP water delivered to non-Indian lands should not be considered as a potential water
source, as it is already committed. CAP water delivered to Mesa should also not be
considered as a potential water source, as it is also committed. Use of Mesa’s CAP

subcontract water for habitat restoration would mean a depletion of the water the City
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(1) Salt River Project and Central Arizona Project Water
Description of Source

SRP delivers water to the SRPMIC lands as well as non-Indian lands. SRP canals are
subject to a two- to four-week dry-up period every year to allow for maintenance
activities. The Arizona Canal and Southern Canal have separate dry-up periods. Figure

17 and Figure 18 show the Arizona Canal and Southern Canal, respectively.

CAP water is diverted from the Colorado River and transported across Arizona. The
CAP system crosses the Salt River immediately downstream of Granite Reef, and there
are turnouts that allow CAP water to be diverted into the SRP system. The CAP canal 1s
not subject to periodic dry-up periods, but because the SRP system 1s needed to transport
to the project area, the SRP dry up can impact the delivery.

Quality Analyses

The quality of both SRP and CAP water is suitable for use in a project. Quality is not a

constraint.

Figure 17. SRP’s Arizona Canal
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uses to comply with Assured Water Supply requirements and to meet current and future
demands. In addition, excess CAP water supplies are not projected to be available in the

very long term.

There is a potential to use water delivered by SRP to the SRPMIC and the SRPMIC’s
CAP allocation to supply a project. These are institutional decisions that must be made
by the SRPMIC rather than a water supply issue. If committed to a project, this water
could be diverted at Granite Reef or via a pump station to supply the eastern portion of
the project area. Deliveries to the central and western portion of the project could use the

SRPMIC's irrigation water delivery system.

If SRP or CAP water is committed to a restoration project, it would be a dependable
supply for most of the year. However, a supplemental supply may be needed to augment
the flow during the SRP dry up periods. The need for a supplemental supply can be
defined in the plan formulation stage when habitat alternatives are developed and the
vegetation mix is proposed. The water demand of the vegetation may be very low when

the dry up occurs, and the demand for supplemental water may be small or eliminated.
4.2.3.2 Outflows

Two primary water demands were identified that are associated with a river restoration
project. These include consumptive use by wetland vegetation and evaporation from
open water bodies. Consumptive use is defined as the water needed to account for plant
evapotranspiration, which is the water required by the plant for growth and the water that
may be evaporated from the plant itself and the soil in the immediate area surrounding

the plant.

The following information quantifies the average annual and monthly water demands
associated with the water uses. When the project alternatives are finalized, the total
demands can be projected by multiplying the per acre demands by the number of acres of

vegetation and open water.
(a) Evapotranspiration
Water Demands of Vegetation

The water demand of vegetation varies depending on the individual and mix of species
within a habitat unit. In the Tres Rios project (U.S. Army Corps of Engineers, 2000), the

average annual evapotranspiration of river vegetation was projected to equal 3.7 acre-feet
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per acre (ac-ft/ac). This general rate accounted for a mix of vegetation species that is
similar to the expected mix for this project (Greeley and Hansen, 2001). The monthly
demand is calculated as a percentage of the annual demand and defines the seasonality of
the required water supply. The values shown in Table 11 below are based on water

demand projections for the Tres Rios project.

Table 11. Consumptive Use for Salt River Habitat

Percent of Annual Consumptive Use
Month Demand (%) (ac-ft/ac)
January 5 0.19
February 5 0.19
March < 0.19
April 10 0.37
May 10 0.37
June 15 0.56
July 15 0.56
August 15 0.56
September 5 0.19
October 5 0.19
November 5 0.19
December S 0.19

The root zone depth of vegetation is also an important criterion when assessing the
adequacy of water supplies to meet demands. If the roots of plants have access to
groundwater, it reduces the irrigation demand. Plants have different requirements
depending on the phase of development, seeding, sapling, and maturity. Table 12 (Wass,
2002) presents the root zone information for several species common within the Salt
River channel environment. The table also presents the desirable ranges of depth to
groundwater (or depth of inundation for aquatic plants) for establishment and growth.
These data will be used in assessments of in-situ groundwater and to calculate irrigation

demands during alternative development.
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Table 12. Riparian and Constructed Wetland Vegetation Requirements

Seedling Sapling Mature
Vegetation Type Establishment Growth Survival
Trees (Groundwater Depth Requirements)
Cottonwood  Populus fremontii Moist soils in 0.66 to 6.6 feet 16.5 feet
(Fremont cottonwood) March/April
Willow Salix gooddingii Moist soils in 0.66 to 6.6 feet 10 feet
(Gooding willow; black willow) April/May
Mesquite Prosopis sp. < 4 inches 3.3to33 feet <33 feet
Salt Cedar Tamarix sp. Moist soils in May to  0.66 to 8.2 feet 33 feet
September
Common Aquatic Plants (Inundation Depth Requirements)
Shallow Scirpus validus, Scirpus americanus, Saturated soils to 2 Saturated soils Saturated
Emergent Scirpus acutus, Sagittaria greggii, inches soils to < 2.6
Marsh Sagittaria latifolia, Alisma triviale, feet
Typha latifolia
Deep Typha domingensis, Scirpus Saturated soils to 2 Saturated soils  Saturated
Emergent californicus, Phragmites australis inches soils to < 4.9
Marsh feet
Floating Hydrocotyle sp., Ludwigia palustrus, Moist soils to 4 inches Moist soils to 8 Moist soils
Aquatic Polygonum hydropiperoides, inches to 8 inches

Potamogeton sp. Rorippa,
Nasturtium-aquaticum

Transitional  Eleocharis parishii, Eleocharis Moist soils to 4 inches Moist soils to 4
Marsh Plants macrostachya, Equisetum laevigatum inches

or similar sp., Cyperus niger,

Cyperus laevigatus, Cyperus

erythorhizos or similar sp., Juncus

balticus, Juncus bufonius, Juncus

tenuis var. Dudleyi, Juncus interior,

Juncus torreyi, or sim

Moist soils
to 4 inches
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(b) Evaporation Losses

A restoration project within the study area may include open water bodies, riparian
wetlands, constructed wetlands, and marsh areas. A portion of the water demand is to
make up for evaporation losses in these habitat types. In the central Arizona area, the
annual evaporation averages 72.4 inches or 6.03 feet per year, shown in Table 13.
However, evaporation is seasonal with the greatest evaporation in the summer months
(Cooley, 1970).

Table 13. Seasonal Evaporation from Open Water

Evaporation
Month (ac-ft/ac)
January 0.18
February 0.26
March 0.42
April 0.55
May 0.75
June 0.83
July 0.83
August 0.75
September 0.58
October 0.44
November 0.33
December 0.18
ANNUAL 6.03

4.2.3.3 Water Sources Assessment Summary

Table 14 summarizes the potential water sources identified and evaluated to support the

proposed restoration effort in the study area.
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Table 14. Water Sources Assessment Summary

Quantity Supply
Water Source Description/Location Available Availability Designation Discussion/Issues
In-Situ Groundwater
Regional water table Throughout the study None Not available =~ Unacceptable Regional groundwater is too deep for
area; all reaches use by the desired vegetation. Depth
exceeds 30 feet, which is the limit for
mesquite.
Local or perched water ~ Extends from Granite Not measured Continuous Dependable Local supply available at the surface
table Reef Dam from Granite Reef to about one mile
approximately 1 mile downstream.
downstream; Reach 1
Pumped Groundwater
Community Lands Throughout the Pending Continuous Dependable or Requires a reallocation of water
Community; all reaches Supplemental resources to project by the Community.
Non-Indian Lands
Irrigation Grandfather ~ Tied to specific parcels Not Available None Unacceptable IGR water must be used on a historically
Rights of land for growing specified parcel of land.
crops.
Type I Non-Irrigation Tied to specific parcels Not Available None Unacceptable Type I water cannot be used off of the
Rights of land for changes in specific land parcel.
land use.
Type II Non-Irrigation ~ Pumping for uses not Pending Continuous Dependable or Requires purchase and transfer of Type
Rights associated with historic Supplemental IT right.
farmland.
Groundwater Permits Pumping for new uses. Not Available None Unacceptable Project can not meet permit
requirements and conditions.
Service Area Right Pumping for public Not available —  None Dependable or Pumped water will impact Mesa's
water providers. already Supplemental overall water resources unless credits to
committed offset the pumping are purchased or
developed.
Salt River Flood Flows
Direct Use Flow in the Salt River Quantity varies

due to spills over
Granite Reef Dam; all

with each flood
event

Approximately Problem

once every 3
years

Due to the unpredictable nature of the
flood flows, they are not a dependable
supply, and may cause damage to
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