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FINAL ENVIRONMENTAL IMPACT STATEMENT
FOR THE VA SHLY’AY AKIMEL ECOSYSTEM RESTORATION
FEASIBILITY STUDY,
MARICOPA COUNTY, ARIZONA

The responsible federal lead agency is the Department of the Army, U.S. Army Corps of
Engineers, Los Angeles District.

ABSTRACT

This final environmental impact statement (FEIS) analyzes the potential environmental impacts
associated with the proposed Va Shly’ay Akimel restoration project in Maricopa County,
Arizona. Ecosystem restoration is the primary purpose of the proposed action. The project study
area, located east of Phoenix, extends from the Granite Reef Dam at its easternmost boundary to
the Pima Freeway (State Route 101), a distance of approximately 14 miles. The project area
includes portions of the Salt River Pima-Maricopa Indian Community (SRPMIC) and the City of
Mesa. This document addresses the no action, the preferred action and five alternative plans
developed to improve and increase native vegetation and overall wildlife habitat values in the
project area, and to provide a greater diversity of habitat for threatened and endangered species
such as the Yuma clapper rail and southwestern willow flycatcher. Incidental benefits would
include both passive and active recreational opportunities, general improvement in the aesthetic
quality of the project area and a slight reduction in the potential for flood damage. Each of the
alternatives has been designed to minimize adverse impacts to the maximum extent practicable.
The anticipated cumulative effects of implementation of the proposed action have been
considered and addressed. Analyses and documentation are consistent with the National
Environmental Policy Act and other applicable laws, regulations, and policies, and have been
conducted in coordination with the U.S. Army Corps of Engineers, the SRPMIC, the City of
Mesa, and concerned resource agencies and members of the public. Information referred to in
this document, as well as in the accompanying feasibility report and appendices, is incorporated
by reference.

FOR FURTHER INFORMATION CONTACT:

ATTN: Kayla Eckert Telephone: 602/640-2003
U.S. Army Corps of Engineers Fax: 602/640-5383
Los Angeles District e-mail: Kayla.A.Eckert@splO1.usace.army.mil
Planning Section C

Phoenix Office

3636 N. Central Avenue

Suite 900

Phoenix, AZ 85012-1936
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U.S. Army Corps of Engineers, Los Angeles District Executive Summary

EXECUTIVE SUMMARY

ES.1 INTRODUCTION

This final environmental impact statement (FEIS) has been prepared by the U.S. Army Corps of
Engineers (Corps), Los Angeles District, to analyze potential environmental impacts associated
with the implementation of restoration alternatives for the Va Shly’ay Akimel project study area,
located along the Salt River approximately 11 miles east of downtown Phoenix, Maricopa
County, Arizona. The approximately 14-mile-long, 2-mile-wide study area extends from Granite
Reef Dam to the Pima Freeway (State Route 101) and includes portions of the Salt River Pima-
Maricopa Indian Community (SRPMIC) and the City of Mesa.

This FEIS provides a description of restoration alternatives, including the No-Action
Alternative; provides an analysis of the existing and future conditions of the area without the
project; and analyzes the impacts associated with five alternatives that have been determined to
be the most feasible, including the preferred alternative (proposed action). Alternative O has
been identified as the recommended plan based on its achievement of project objectives, and its
meeting of completeness, efficiency, effectiveness, and preliminary public acceptability criteria.

ES.2 MAJOR CONCLUSIONS
ES.2.1 FORMULATION AND SCREENING OF ALTERNATIVES

The purpose of the project alternatives associated with the study is to provide for increasing and
improving native vegetation in the project area, wildlife habitat values, and habitat diversity for
threatened and endangered species. Incidental benefits would include passive and active
recreation, as well as improvement in the aesthetics of the project area.

Specific planning objectives were to create a complete and diverse riparian system similar to the
natural riparian habitat typical of this area. The restored areas should incorporate a diverse mix
of riparian habitat types, including velvet mesquite, cottonwood-willow, Sonoran desertscrub
uplands, wetland marsh, and open water.

The project team developed a set of ecorestoration components that could be combined in
various ways under each alternative to provide different approaches to accomplishing the project
objectives. These components are listed below.

m  Vegetation Planting Palettes. These palettes include cottonwood-willow, mesquite,
wetland, Sonoran Desert scrub-shrub, and river bottom.

m  Saltcedar Eradication. In order to improve habitat values, saltcedar would be replaced
with one or several of the vegetation types listed above.
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U.S. Army Corps of Engineers, Los Angeles District Executive Summary

m  Water Distribution System for Irrigation. The water distribution system is the
infrastructure needed to deliver water (surface water, groundwater, or wastewater) from
the source (irrigation canal, well, or effluent line) to the vegetated areas, exclusive of the
irrigation system. Surface water from the SRPMIC would be the primary source of water
for all construction alternatives.

m  Channelization. Channelization may be constructed that would entail confining flows of
the Salt River to a narrower and deeper channel than the current main channel. This
would be done to offset the reduction in the capacity of the channel to convey water in
certain areas due to planting of vegetation within the main channel.

m  Grade Control Structure. A grade control structure may be constructed to help reduce
upstream migration (“‘headcutting’) and thus stabilize the river system, improving the
likelihood of success of vegetation established upstream and downstream.

Relatively little fill material will need to be acquired for any of the construction alternatives, as
most materials can be gained during reshaping prior to planting. Any waste materials will be
transported to either a recycling facility if appropriate or to the nearest appropriate landfill.
Vector control and environmental monitoring would be incorporated into all restoration features.

Five primary design alternatives have been studied in detail for this site: Alternatives F, N, O, E,
and A. These alternatives, considered during the plan formulation process, each contain all of
the above-referenced components, with the exception of channelization, which is only included
in Alternatives F and E, and the grade control structure, which is only included in Alternatives F,
N, and O.

Operations and maintenance (O&M) activities have also been identified for the project and have
been evaluated in this EIS. These activities include maintenance and replacement of pumps,
pipelines, and other water delivery and irrigation infrastructure features, and periodic removal of
sediment, surface reshaping, or replanting of project features damaged by flood events.

ES2.2 AREAS OF CONTROVERSY AND UNRESOLVED ISSUES

The National Environmental Policy Act ensures public involvement and notification of a
proposed project. An initial public meeting was held on January 24, 2002 and a final public
meeting was held on June 3, 2004. Multiple public workshops, information sessions, and
meetings were also held as part of the scoping process. Public concerns expressed at the public
meetings included the following (those items in bold were expressed repeatedly):

1. Where will the water come from and how will future droughts be addressed?

2. Who will maintain the aquifer in the future and what are the risks of aquifer
contamination?

3. Concern was expressed about the City of Mesa’s involvement.
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4. Concern was expressed about future rights to the land surrounding the river and
future possession by federal government.

Concern was expressed about future property loss of project site.
Where does project fit in with Sand and Gravel mining?

Concern was expressed about the protection of burial grounds.

ORI O

Concern was expressed that preservation of this land would encourage the FAA to
cement their flight plans over Community land due to lack of human establishment.

9. Concern was expressed about future restrictions of Community land use due to
project.

Additional information regarding the public involvement and scoping process is provided in
Chapter 11.

Endangered Species Act, Section 7 informal consultation was completed during the production
of the study’s FEIS. The U.S. Fish and Wildlife Service concurred with a determination of “may
affect, not likely to adversely affect” for the Yuma clapper rail, southwestern willow flycatcher,
cactus ferruginous pygmy owl, California brown pelican and bald eagle. This concurrence ends
the Section 7 consultation process. Details of the Section 7 informal consultation are provided in
Appendix F. The Clean Water Act Section 404(b)(1) Compliance Evaluation can be found in
Appendix A of this document.

Initiation and completion of activities associated with Va Shly’ay Akimel restoration project
depends on the resolution of the following issues:

m  Water Quality Certification under Section 401 of the Clean Water Act.

m  Further evaluations of cultural resources in the project area will need to be conducted in
accordance with Section 106 of the NHPA. If resources were determined to be NRHP
eligible and avoidance is not feasible, further mitigation measures would be detailed in a
Memorandum of Agreement between the Corps, the SRPMIC, the City of Mesa, and the
SHPO. These would include field surveys, testing, and data recovery. These would
include field surveys, testing, and data recovery. Mitigation measures would also contain
provisions that if cultural or paleontological resources are encountered during
construction or other activities, work in the area will stop until a qualified archaeologist
can evaluate the finds and determine whether further investigation is necessary. The
Corps, SRPMIC, City of Mesa, and the SHPO will be notified if buried cultural resources
are encountered.

m  Future operational activities associated with sand and gravel mining in the project area
will need to be defined.

It is expected that these issues will be resolved during the preliminary engineering design
phase of the project after the Final EIS has been published.
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ES2.3 SUMMARY OF POTENTIAL ENVIRONMENTAL EFFECTS

Each of the alternatives has been analyzed to determine the environmental effects that would
result if that alternative were implemented. Mitigation measures have been developed to avoid,
minimize, or reduce the effects of any substantial adverse impacts. A cumulative analysis has
also been prepared for each resource area. Table ES-1 provides a summary of the impacts and
mitigation measures for each resource area by alternative. These impacts include unavoidable
significant impacts on prehistoric and historic cultural resources. Unavoidable significant
impacts are impacts that remain following the implementation of mitigation measures, or impacts
for which there are no mitigation measures. These significant impacts could occur as a result of
implementing any of the analyzed construction alternatives [F, N, O, E, and A]. More detailed
information on unavoidable significant impacts is provided in Section 6 of the FEIS.

Based on the HGM and ICA analyses, Alternative O was determined to be the environmentally
preferable alternative. Alternative O is also the non-federal sponsor(s) preferred alternative.
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Table ES-1. Environmental Impact Summary Matrix

Executive Summary

Environmental E Vement_“ Alternative F Alternative N ‘ Alternative O t Alternative E Alternative A No Action

5.1 GEOLOGY AND TOPOGRAPHY ’

Impact: Minor Geomorphologic Changes in River Channel

Level of Significance Less than Less than Less than Less than Less than No impact
significant significant significant significant significant

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance

Less than

Less than

Less than

Less than

Less than

Less than

significant significant significant significant significant significant
5.2 HYDROLOGY AND WATER RESOURCES
Impact: Temporary Adverse Effects on Water Quality during Project Construction
Level of Significance Significant Significant Significant Significant Significant N/A
Mitigation Measure(s) Implement erosion | Implement erosion | Implement erosion | Implement erosion | Implement erosion N/A
control measures control measures control measures control measures control measures
Residual Significance Less than Less than Less than Less than Less than N/A
significant significant significant significant significant

Impact: Potential Adverse Effects on Water Quality Associated with Accidental Spills of Fuels or Other Toxic Materials During Project

Construction

Level of Significance Significant Significant Significant Significant Significant N/A

Mitigation Measure(s) Implement Implement Implement Implement Implement N/A

SWPPP SWPPP SWPPP SWPPP SWPPP
Residual Significance Less than Less than Less than Less than Less than N/A
significant significant significant significant significant
Impact: Changes in 100-year Water Surface Elevations
Level of Significance Significant Significant No Impact Significant No Impact I.‘CS.S .
significant
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Table ES-1. Environmental Impact Summary Matrix

Executive Summary

Environmental Element Alternative F L Alternative N Alternative O Alternative E Alternative A No Action
Mitigation Measure(s) Identify possible Identify possible Identify possible
changes to the changes to the changes to the
a irf t f v ter surfz i s g
PEaEr A o No Mitigation s b ¢ No Mitigation No Mitigation
elevation and elevation and elevation and
redesign redesign redesign
alternative alternative alternative
Residual Significance Less than Less than No Impact Less than N Tt Less than
significant significant significant P significant
Impact: Changes in Groundwater Hydrology (from installation of new well)
Level of Significance Significant Significant Significant Significant N/A N/A
Mitigation Measure(s) Develop Develop Develop Develop
institutional institutional institutional institutional N/A N/A
agreements for agreements for agreements for agreements for
groundwater use groundwater use groundwater use groundwater use
Residual Significance Less than Less than Less than Less than N/A N/A
significant significant significant significant
Impact: Potential Adverse Effects on Water Quality Associated with Irrigation Water
Level of Significance Significant Significant Significant Significant Significant R tuan
significant
Mitigation Measure(s) Conduct Conduct Conduct Conduct Conduct
additional additional additional additional additional
stormwater quality | stormwater quality | stormwater quality | stormwater quality | stormwater quality | No Mitigation

sampling and
analysis

sampling and
analysis

sampling and
analysis

sampling and
analysis

sampling and
analysis

Residual Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

5.3 BIOLOGICAL RESOURCES

Impact: Long-Term Increase in Saltcedar and Decrease in Cottonwood-Willow Vegetation
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U.S. Army Corps of Engineers, Los Angeles District

Table ES-1. Environmental Impact Summary Matrix

S S e IS an e Gt AN e E G & & e SE P G om m

Executive Summary

Environmental Element Alternative F Alternative N Alternative O Alternative E Alternative A No Action
Level of Significance N/A N/A N/A N/A N/A Less than
significant
Mitigation Measure(s) N/A N/A N/A N/A N/A No mitigation
Residual Significance N/A N/A N/A N/A N/A Less than
significant
Impact: Long-Term Decrease in Wildlife Habitat
Level of Significance N/A N/A N/A N/A N/A Less fhan
significant
Mitigation Measure(s) N/A N/A N/A N/A N/A No mitigation
Residual Significance N/A N/A N/A N/A N/A Legs than
significant
Impact: Substantial Short-Term Impacts on Vegetation

Level of Significance Significant Less than Less than Less than Less than No impact
significant significant significant significant
Mitigation Measure(s) Project Project Project Project Project No mitigation
construction construction construction construction construction
phasing & area phasing & area phasing & area phasing & area phasing & area
restrictions restrictions restrictions restrictions restrictions
Residual Significance Less than Less than Less than Less than Less than o e
significant significant significant significant significant P

Impact: Short-Term Im

pacts on Common Wildlife Species

Level of Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

No impact

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation
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U.S. Army Corps of Engineers, Los Angeles District

Table ES-1. Environmental Impact Summary Matrix

Executive Summary

activities on
rotating basis &
only during non-
nesting periods

activities on
rotating basis &
only during non-
nesting periods

activities on
rotating basis &
only during non-
nesting periods

activities on
rotating basis &
only during non-
nesting periods

activities on
rotating basis &
only during non-
nesting periods

LEnvimnmental Element | Alternative F Alternative N Alternative O Alternative E Alternative A No Action
Residual Significance Les§ than Lesg than Les§ than Les§ than Lesg than N syt
significant significant significant significant significant
Impact: Potential Impacts on Vegetation, Wildlife, and Sensitive Species during Long-Term O&M Activities
Level of Significance Significant Significant Significant Significant Significant No impact
Mitigation Measure(s) Maintenance Maintenance Maintenance Maintenance Maintenance

No mitigation

Residual Significance Less than Less than Less than Less than Less than No impact
significant significant significant significant significant P

Impact: Short-Term Impacts on Waters of the United States

Level of Significance Less than Less than Less than Less than Less than T —
significant significant significant significant significant p

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

No impact

Impact: Short-Term Im

pacts on Waters of the United States During O&M Activities

Level of Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

No impact

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than !
’ e Al R L oy No impact
significant significant significant significant significant
Impact: Short-Term Impacts on Habitat for Listed Wildlife Species
Level of Significance No impact Significant Significant Significant No impact No impact
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Table ES-1. Environmental Impact Summary Matrix

Envirévnmental Element

Alternative F

Executive Summary

Alternative N

Alternative O

Mitigation Measure(s)

No mitigation

Conduct surveys
for the presence of
Yuma Clapper
Rails (Section 7
Consultation if

Alternative E

Alternative A

No Action

Conduct surveys
for the presence of
Yuma Clapper
Rails (Section 7
Consultation if

Conduct surveys
for the presence of
Yuma Clapper
Rails (Section 7
Consultation if

No mitigation

No mitigation

between the

between the

between the

between the

between the

necessary) necessary) necessary)
Residual Significance No impact Lesg than ITcs.s than Les§ than N sapact N iopact
significant significant significant
5.4 CULTURAL RESOURCES
Impact: Potential Disturbance of Loss of Properties Listed or Eligible for Listing on the National Register
Level of Significance Significant Significant Significant Significant Significant No impact
Mitigation Measure(s) Develop MOA Develop MOA Develop MOA Develop MOA Develop MOA

Corps, SRPMIC, Corps, SRPMIC, Corps, SRPMIC, Corps, SRPMIC, Corps, SRPMIC, No mitigation
City of Mesa and | City of Mesaand | City of Mesaand | City of Mesaand | City of Mesa and
SHPO SHPO SHPO SHPO SHPO
Residual Significance Significant and Significant and Significant and Significant and Significant and KT feint
unavoidable unavoidable unavoidable unavoidable unavoidable P
5.5 AESTHETIC RESOURCES
Impact: Potential Short-Term Adverse Aesthetic Effects
Level of Significance Less than Less than Less than Less than Less than .
‘ ‘ N S Tl o T No impact
significant significant significant significant significant

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than T
significant significant significant significant significant P
Impact: Potential Long-Term Adverse Aesthetic Effects
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Table ES-1. Environmental Impact Summary Matrix

Executive Summary

Environmental Element Alternative F Alternative N Alternative O Alternative E Alternative A No Action
Level of Significance Less than Less than Less than Less than Less than .
< e o . S B e No impact
significant significant significant significant significant

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than Less than
significant significant significant significant significant significant

5.6 AIR QUALITY

Impact: Generation of Construction-Related and Operational Tailpipe Emissions

Level of Significance Less than Less than Less than Less than Less than N Tt
significant significant significant significant significant p

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than o ——
significant significant significant significant significant P
Impact: Generation of Construction-Related and Operational Fugitive Dust Emissions
L o o - s Less than ;
Bl G Sy e Significant Significant Significant Significant e No impact

significant

Mitigation Measure(s)

Implementation of

PM-10 reducing

Implementation of

PM-10 reducing

Implementation of

PM-10 reducing

Implementation of

PM-10 reducing

Implementation of

PM-10 reducing

No mitigation

Measure(s)s Measure(s)s Measure(s)s Measure(s)s Measure(s)s
Residual Significance Less than Less than Less than Less than Less than I —
significant significant significant significant significant p
5.7 NOISE
Impact: Exposure of Sensitive Land Uses to Construction Noise
Level of Significance Significant Significant Significant Significant Significant No impact
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Table ES-1. Environmental Impact Summary Matrix

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

Executive Summary

Environmental Element |  Alternative F Alternative N Alternative O Alternative E Alternative A No Action
Mitigation Measure(s) Employ noise- Employ noise- Employ noise- Employ noise- Employ noise-
reducin reducin reducin reducin reducin AT
£ £ £ £ £ No mitigation
construction construction construction construction construction
Measure(s)s Measure(s)s Measure(s)s Measure(s)s Measure(s)s
Residual Significance Less than Less than Less than Less than Less than No impact
significant significant significant significant significant p
Impact: Increase Traffic Noise in the Project Vicinity from Recreational Users
Level of Signifi Less than i : o - o !
SRS B poans siomifieant Significant Significant Significant Significant No impact

Mitigation Measure(s)

Employ noise-

Employ noise-

Employ noise-

Employ noise-

T reducin reducin reducin reducin i
No mitigation g g g & No mitigation
construction construction construction construction
Measure(s)s Measure(s)s Measure(s)s Measure(s)s
Residual Significance Less than Less than Less than Less than Less than o e
significant significant significant significant significant P
Impact: Increase Traffic Noise from O&M Activities
Level of Significance Significant Significant Significant Significant Significant No impact
Mitigation Measure(s) Employ noise- Employ noise- Employ noise- Employ noise- Employ noise-
reducin reducin reducin reducin reducin O
& g & £ & No mitigation
construction construction construction construction construction
Measure(s)s Measure(s)s Measure(s)s Measure(s)s Measure(s)s
Residual Significance Less than Less than Less than Less than Less than N et
significant significant significant significant significant p

5.8 SOCIAL AND ECONOMIC RESOURCES

Impact: No Direct Impacts Associated with Social and Economic Resources

Level of Significance

No impact

No impact

No impact

No impact

No impact

No impact
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U.S. Army Corps of Engineers, Los Angeles District

Table ES-1. Environmental Impact Summary Matrix

Executive Summary

Environmental Element “ Alternative F

Alternative N

Alternative O

Alternative E

Alternative A

No Action

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance No impact No impact No impact No impact No impact No impact
5.9 TRANSPORTATION
Impact: Temporary Increase in Traffic on Existing Roadways during Project Construction
Level of Significance Less than Less than Less than Less than Less than 3
- 2 " Al . ek ol No impact
significant significant significant significant significant

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than !
e o e e ¢ g No impact
significant significant significant significant significant
Impact: Potential Damage to Roadway Surfaces during Project Construction
Level of Significance Significant Significant Significant Significant Significant No impact
Mitigation Measure(s) Repair damaged Repair damaged Repair damaged Repair damaged Repair damaged No tiifistion
roadways roadways roadways roadways roadways &
Residual Significance Less than Less than Less than Less than Less than ;
- S L i 3o B No impact
significant significant significant significant significant
Impact: Generation of Additional Vehicle Trips by Recreationists
Level of Significance Less than Less than Less than Less than Less than T —
significant significant significant significant significant P

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than No lpiet
significant significant significant significant significant P
Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance Activities
Level of Significance Less than Less than Less than Less than Less than No inbact
significant significant significant significant significant P
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U.S. Army Corps of Engineers, Los Angeles District

Table ES-1. Environmental Impact Summary Matrix

Executive Summary

Environmental Element

Mitigation Measure(s)

Alternative F

Alternative N

No mitigation

No mitigation

Alternative O

Alternative E

Alternative A

No Action

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance Less than Less than Less than Less than Less than Mot
significant significant significant significant significant p

5.10 LAND USE

Impact: Temporary Adverse Effects on Land Use during Project Construction

Level of Significance Less than Less than Less than Less than Less than Mo Smpast
significant significant significant significant significant P

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

No impact

Impact: Temporary Adverse Effects on Land Use during Project Construction

Level of Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

No impact

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Residual Significance: Less than Less than Less than Less than Less than Mt
significant significant significant significant significant pe
5.11 RECREATION
Impact: Temporary Adverse Effects on Recreation during Project Construction
. Less than Less than Less than Less than No impact No impact
Level of Significance e L i c g
' ' significant significant significant significant

Mitigation Measure(s)

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

No mitigation

Less than

Less than

Less than

Less than

Residual Significance T 0y s o No impact No impact
gnif significant significant significant significant P b
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Table ES-1. Environmental Impact Summary Matrix

Executive Summary

Environmental Element “_ _ Alternative F

Mitigation Measure(s)

vegetation pallet
for landfill closure
caps

No mitigation

No mitigation

vegetation pallet
for landfill closure
caps

No mitigation

Alternative N Alternative O Alternative E Alternative A No Action
5.12 PUBLIC HEALTH AND SAFETY
Impact: Potential for Breach and/or Damage to Landfill Closure Caps
Level of Significance Significant No impact No impact Significant No impact No impact
Redesign Redesign

No mitigation

Residual Significance

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

No impact

Transmission Lines

Impact: Addition of Cover Materials on Tri-City Landfill May Cause Exceedance of

Minimum Ground Clearance for Overhead Power

Level of Significance

Significant

No impact

No impact

Significant

No impact

No impact

Mitigation Measure(s)

Concrete
encasements at
bases of towers or
poles

No mitigation

No mitigation

Concrete
encasements at
bases of towers or
poles

No mitigation

No mitigation

Residual Significance

Less than

Less than

Less than

Less than

Less than

T o s i o No impact
significant significant significant significant significant P
Impact: Temporary Construction-Related Water Quality Impacts
Level of Significance Significant Significant Significant Significant Significant No impact
R Construction Construction Construction Construction Construction -
Mitigation Measure(s) No mitigation
management management management management management
: oy Less than Less than Less than Less than Less than -
Residual Significance : Fiey g = - No impact
: significant significant significant significant significant

Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation Activities
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U.S. Army Corps of Engineers, Los Angeles District

Table ES-1. Environmental Impact Summary Matrix

Alternative F Alternative N

Executive Summary

Environmental Element Alternative O Alternative E Alternative A No Action
Loy Sgmijicance Significant Significant Significant Significant Significant sl;glilsf'g::t

Mitigation Measure(s)

Initiate vector
control
Measure(s)s

Initiate vector
control
Measure(s)s

Initiate vector
control
Measure(s)s

Initiate vector
control
Measure(s)s

Initiate vector
control
Measure(s)s

No mitigation

Residual Significance

Less than

significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant

Less than
significant
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CHAPTER 1. INTRODUCTION

This environmental impact statement (EIS) has been prepared by the U.S. Army Corps of
Engineers (Corps) to analyze the potential environmental effects associated with the
implementation of a range of ecosystem restoration alternatives for the Va Shly’ay Akimel study
area. This study area is located within the Salt River Pima-Maricopa Indian Community
(SRPMIC) and the City of Mesa in Maricopa County, Arizona. Figure 1-1 shows the regional
location for the study area. The study area focuses on the Salt River between State Route 101
(Pima Freeway) and Granite Reef Dam (Figure 1-2).

The Corps is investigating potential alternatives to restore riparian habitat within the Va Shly’ay
Akimel study area to more closely resemble the conditions that existed in the study area before
extensive modifications occurred within the Salt River channel and adjacent floodplain. This
EIS investigates those feasible restoration alternatives that most closely meet the purpose and
need for the proposed action and are consistent with the study authority given by Congress.

This study has been conducted under two separate authorities provide by Congress. The first and
most recent authority is provided by House Resolution 2425 (HR 2425), dated May 17, 1994.

HR 2425 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.

The second authority is given in Public Law 761, 75th Congress, known as Section 6 of the
Flood Control Act of 1938. This authority, dated June 28, 1938, states:

The Secretary of War (now Secretary of the Army) is hereby authorized and directed to cause
preliminary examinations and surveys . . . at the following localities: . . . Gila River and
tributaries, Arizona.

This EIS provides a description of restoration alternatives, including the No-Action Alternative;
provides an analysis of the existing and future conditions of the area without the project; and
analyzes the impacts associated with the alternatives that have been determined to be most
feasible, including the recommended or preferred alternative. The Corps, together with the local
sponsors, the SRPMIC and the City of Mesa, will then use this EIS to make a decision regarding
which alternative to implement.
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CHAPTER 2. NEED FOR AND OBJECTIVES
OF THE PROPOSED ACTION

2.1 DESCRIPTION OF PROPOSED ACTION

The proposed action involves the creation of a complete and diverse riparian system similar to the
natural habitat historically characteristic of this portion of the Salt River. The restored areas will
incorporate a diverse mix of typically riparian habitat types, including velvet mesquite,
cottonwood/willow, wetland marsh, open water, and Sonoran desertscrub. Southwestern arid
riparian systems are often ephemeral or intermittent. Because these systems cannot rely on a
perennial source of water, they often include vegetative species that can also be found in upland
arcas. This vegetative series (Sonoran desert scrub shrub) is often found along dry channel beds and
includes triangle bursage, rabbit brush, and desert broom.

2.2 PURPOSE AND NEED

2.2.1 BACKGROUND

The Salt River is a major tributary to the Gila River in Arizona. The river originates in eastern
Arizona and flows westward to its confluence with the Gila River west of downtown Phoenix.
Before agricultural development and urbanization of the Phoenix metropolitan area, the Salt
River was a perennial stream fed by snowmelt from mountains in eastern Arizona. In the early
part of the 20" century, major modifications to the river system occurred as part of the Salt River
Project, which placed several dams along the Salt River to allow diversions of water for
agricultural and urban uses. Sand and gravel mining operations and other activities along the
river 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 to the point at which only small, isolated fragments of this former habitat
remain. The changes in hydrology have also allowed saltcedar, an invasive nonnative plant
species with minimal habitat value, to become established in the region. The study area now
consists of a highly disturbed riverbed with minimal extant native vegetation.

2.2.2 PURPOSE AND NEED

The purpose of the proposed action is to produce a viable riparian ecosystem that will support
native wildlife and vegetation and thereby improve the overall ecological health of the river and
return the project area to a less degraded, more natural condition. Implementation of the
proposed action would increase the diversity of native plants and animals, enhance the ability of
the area to sustain larger populations of key indicator species or more biologically desirable
species, and produce a viable riparian ecosystem that would require a minimal level of annual
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U.S. Army Corps of Engineers, Los Angeles District Need for and Objectives of the Proposed Action

maintenance. The proposed action would also provide a number of incidental benefits including
passive and active recreation and general improvements to the aesthetic appeal of the project
arca.

Flood control and water supply projects within the Gila River watershed have resulted in
substantial alteration of the hydrological regime. This alteration and increased agricultural
development and urbanization of the metropolitan Phoenix area have resulted in the substantial
alteration of the native cottonwood/willow, mesquite bosque, freshwater marsh, and willow
woodland habitat types. Without restoration, habitat values in the study area are expected to
further decline within the next 50 years. Continued degradation will decrease the overall habitat
value for wildlife and reduce habitat for the endangered Yuma clapper rail, southwestern willow
flycatcher, and other sensitive species.

This project is also needed to provide an ecological connection between other riparian restoration
projects that are currently underway along the Salt River. (See Section 2.4.2, “Relationship to
Other Projects,” below.)

2.3 PROJECT LOCATION

The study area is located in Maricopa County, Arizona, and includes portions of the SRPMIC
and the City of Mesa. The study area is approximately 14 miles long, extending along the Salt
River between the Pima Freeway and Granite Reef Dam. The study area is approximately

2 miles wide and encompasses approximately 17,435 acres.

24 PROJECT OBJECTIVES
2.4.1 STUDY OBJECTIVES

This feasibility study has planning objectives that are similar to, and compatible with, the
objectives established for other proposed restoration projects located along the Salt River.
Specific planning objectives developed for the Va Shly’ay Akimel project include the following:

m Identify water sources within and outside the project boundary that can be committed for
the life of the project to sustain the riparian restoration features

m  Restore the riparian ecosystem to the degree that it supports native vegetation and
wildlife through the Salt River from immediately downstream of the Granite Reef Dam to
the Pima Freeway (SR 101).

m  Establish a functional floodplain in unconstrained river reaches of the study area that is
ongoing and mimics the natural processes found in other naturalized riparian corridors in
Arizona.

m Provide passive recreation opportunities for visitors of all ages, abilities, and
backgrounds that are in harmony with the SRPMIC’s management of its culture and
native ecology.
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m Create awareness through ongoing educational opportunities of the significance of the
cultural resources relating to the Salt River.

~m Create awareness through ongoing education opportunities of the significance of the Salt
River ecosystem.

m  Maintain or improve the existing level of flood protection in the study area for as long as
the project remains authorized.

m Create awareness through ongoing educational opportunities of the ecological connection
between other ongoing riparian restoration projects along the Salt River.

2.4.2 RELATIONSHIP TO OTHER PROJECTS

The Va Shly’ay Akimel project is one of four ecosystem restoration projects in various stages of
development by the Corps and local sponsors along the Salt River downstream from Granite
Reef Dam. Figure 2-1 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 proposed. This project is currently under construction. The Rio Salado Oeste
project is immediately downstream of the Rio Salado project and is currently on a parallel
feasibility study schedule with Va Shly’ay Akimel. The Tres Rios project, just downstream from
Rio Salado Oeste, is currently in the design stage.

2.5 SCOPE OF THE ENVIRONMENTAL IMPACT STATEMENT

This EIS contains the following major elements:

m  Chapter 1, Introduction.

m  Chapter 2, Need for and Objectives of the Proposed Action. This section describes the
overall authority, purpose, and need for the study.

m  Chapter 3, Alternatives. This section describes the alternatives considered in detail,
provides a summarized analysis of the environmental impacts of each alternative, and
compares the impacts of each project alternative. Descriptions of alternatives considered,
but subsequently eliminated from further evaluation, are also provided.

m  Chapter 4, Affected Environment. This section describes the existing environmental
baseline conditions of the study area and estimates the conditions of the site in the future

without the project.

m  Chapter 5, Environmental Consequences of the Proposed Action and Alternatives. This
section describes the impacts of each alternative analyzed in detail and identifies
mitigation measures for significant impacts.

The EIS focuses on major issue areas, including:
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U.S. Army Corps of Engineers, Los Angeles District Need for and Objectives of the Proposed Action

m geology and topography;

m  hydrology and water resources;

m  biological resources (e.g., wildlife, vegetation, and endangered species);
m cultural resources;

m aesthetic resources;

m  air quality;

® Noise;

m  social and economic resources (including environmental justice);
m transportation;

m Jand use;

m recreation; and

m public health and safety (hazardous materials and waste).

2.6 PUBLIC INVOLVEMENT

The National Environmental Policy Act ensures public involvement and notification of a
proposed project. An initial public meeting was held on January 24, 2002 and a final public
meeting was held on June 3, 2004. Multiple public workshops, information sessions, and
meetings were also held as part of the scoping process. Details of the public involvement and
scoping process are provided in Chapter 11.

2.7 APPLICABLE REGULATORY COMPLIANCE AND
COORDINATION

Table 2-1, which is included in the text after the following page, provides a summary of the
applicable regulatory compliance and coordination for the study. The Clean Water Act

Section 404(b)(1) Compliance Evaluation can be found in Appendix A of this document.
Endangered Species Act, Section 7 informal consultation was completed during the production
of the study’s FEIS. The U.S. Fish and Wildlife Service concurred with a determination of “may
affect, not likely to adversely affect” for the Yuma clapper rail, southwestern willow flycatcher,
cactus ferruginous pygmy owl, California brown pelican and bald eagle. This concurrence ends
the Section 7 consultation process. Details of the Section 7 informal consultation are provided in
Appendix F.

Va Shily ay Akimel Ecosystem September 2004
Restoration Feasibility Study 2-4

Final Environmental Impact Statement J&S 03048



BN : :
l_l TTRE 4 ———— .
) . r_,--
Ji ] Y7L I Figure 2.1
i i L Location of Other
= i i ol Corps Projects
' I H
Lo I 7
[ | I D B A (. U R SUDOOIN . . T W~
I G 1 —_— I
Ji_-[t: -‘-i I ' i_"__! City Boundary
o e . |
SALT RIVER PIMA-MARICOPA Ingian Community
| INDIAN COMMUNITY
Freeway
————— Unbuilt Freeway
d
=
PHOENIX
0 Il S _— b~
LT ] 'I
_|“| -I | ,l 17
| EJ,.. \ ( e — MESA r-_-r"—?
i Ei | Va Shiyay | J
N = | vaohlyay | -\
[ g—— | | : | [l
3 o e s | Akimel | = == \
I . s o I S N
f : _ A o = pey |
; ! T [ R et N~ \-_ 1 :: '..! ! ; i
!I 5% £ N i :
e e B 1 Rio Salado
) SRl |
AVONDALE | Oeste
_____________ R
i \\\ ! @
! GILA RIVER ,:
! INDIAN COMMUNITY N
_! ‘.\\:.~_=.—_:.—_7.=-'-'-=7--—7-=-r------=.=.'.-.-r.-.-r.-.f-T—-- L--—..;n-n‘n-ﬂ-‘; ~ OaOS 1 2 3
| Miles
: i
: i
! i Mapped by:
! i
i P Jones & Stokes
i




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

Table 2-1. Summary of Applicable Regulations

Need for and Objectives of the Proposed Action

Statute

Status

National Environmental Policy Act and the
Council on Environmental Quality
Implementing Regulations

ER-200-2-2, “Environmental Quality,
Procedures for Implementing NEPA,”
CECW-RE (now CECW-A), March 4,
1998.

Fish and Wildlife Coordination Act

Federal Endangered Species Act, as amended

National Historic Preservation Act of 1966:
Public Law 89-665; 16 U.S.C. 470-470m, as
amended, 16 U.S.C. 460b, 4701-470n.

American Indian Religious Freedom Act of
1978: Public Law 95-341; 42 U.S.C. 1966

This EIS has been prepared in accordance with the
requirements of NEPA, the Council on Environmental
Quality regulations for implementing the procedural
provisions of NEPA, and Corps of Engineers Engineering
Regulation 200-2-2, “Procedures for Implementing
NEPA.”

This engineering regulation provides guidance on
implementing NEPA within the context of the Corps’ civil
works program.

Coordination efforts have been initiated and continue with
U.S. Fish and Wildlife Service (USFWS) and the Arizona
Game and Fish Department in accordance with the Fish
and Wildlife Coordination Act. This consultation is
ongoing with both agencies, and both agencies are
involved in the habitat evaluation analysis.

As required by Section 7 of the federal Endangered Species
Act, the Corps requested from USFWS a list of species that
are listed under the act as threatened or endangered,
proposed for listing, or candidates for listing. Section 7
consultation will be conducted as part of this action.

The National Historic Preservation Act provides for an
expanded National Register of Historic Places, including
district, sites, buildings, structures, and objects significant
in American history, architecture, archeology, and culture.
It authorizes a program matching grants-in-aid to the states
and development projects. It also established the Advisory
Council on Historic Preservation, appointed by the
President, to advise the President and the Congress on
matters relating to historic preservation. The Advisory
Council is authorized to secure information it may need
from federal agencies in order to carry out its
responsibilities. The most recent changes in the Act
require that a plan be developed for public and Native
American involvement in the process. Section 106 of the
Act required federal agencies to identify and protect
significant properties which are located on federal lands
and or which would be affected by federal actions.

The American Indian Religious Freedom Act makes it
policy of the federal government to protect and preserve
the inherent rights of American Indians, Eskimo, Aleut,
and Native Hawaiian to believe, express and exercise their
traditional religions. This includes, but is not limited to
access to religious sites, use and possession of sacred
objects, and freedom to worship through ceremonials and
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Need for and Objectives of the Proposed Action

Statute

Status

Native American Graves Protection and
Repatriation Act of 1990: Public Law
101-601

Executive Order 13084 of May 14, 1999:
Consultation and Coordination with Indian
Tribal Governments

Clean Water Act, as amended

traditional rites. It directs federal agencies to evaluate their
policies and procedures to determine if changes are needed
to ensure that such rights and freedoms are not disrupted by
agency practices. The act also requires that the views of
Native American leaders are to be obtained and considered
where a proposed land use might conflict with traditional
Indian religious beliefs or practices.

The Native American Grave Protection and Repatriation
Act (NAGPRA) addresses the recovery, treatment and
repatriation of Native American and Native Hawaiian
remains, including human remains, associated funerary
objects, sacred objects, and objects of cultural patrimony.

President Clinton established this order to establish regular
and meaningful consultation and collaboration with Indian
Tribal governments in the development of regulatory
practices on Federal matters that significantly or uniquely
affect their communities.

Each of the alternatives may require the discharge of fill
material into waters of the United States. A Section
404(b)(1) evaluation will be prepared to address practicable
alternatives. An NPDES permit will also be required for
construction. A Section 404(r) exemption is applicable to
the project. The Corps is requesting that this project be
declared exempt under the 404(r) exemption because it is a
Congressionally authorized project. The Corps will work
with the local sponsors to help them obtain the necessary
Section 404 permit and Section 401 water quality
certification that will be required for post-construction
operations and maintenance activities that take place after
construction is complete. This EIS will be used for the
purpose of issuing a Section 404 permit for subsequent
operations and maintenance.

Because each of the alternatives may result in the discharge
of fill material into waters of the United States, a Section
404(b)(1) evaluation was prepared to analyze the
practicable alternatives (Appendix A). Based on this
evaluation, the project as proposed is in compliance with
Section 404(b)(1) Guidelines with the inclusion of
appropriate and practical conditions to minimize pollution
or adverse effects on the aquatic ecosystem. A Section
404(r) exemption is applicable for this project, and the
Corps will be requesting that this project be declared
exempt under Section 404(r) exemption because it is a
congressionally authorized project. Section 404(r) of the
Clean Water Act waives the requirement to obtain either
the State water quality certificate or the 404 permit if: 1)
information on the effects of the discharge of dredged or
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Need for and Objectives of the Proposed Action

Statute

Status

Clean Air Act

Migratory Bird Treaty Act

Bald and Golden Eagle Protection Act

Executive Order 11990, Protection of
Wetlands

Executive Order 12898, Environmental

Justice

Executive Order 11988, Floodplain

fill material into waters of the United States, including the
application of the Section 404(b)(1) Guidelines, are
included in an EIS on the proposed project; and 2) The EIS
is submitted to Congress before the actual discharge takes
place and prior to either authorization of the proposed
project or appropriation of funds for its construction. A
NPDES permit will also be required for construction. The
Corps will work with the local sponsors to help them
obtain the necessary Section 404 permit and Section 401
water quality certification for post-construction operations
and maintenance activities that take place after construction
is complete. The EIS will be used for the purpose of
issuing a Section 404 permit for subsequent operations and
maintenance.

The project site is in an air quality nonattainment area for
carbon monoxide, ozone, and PM10. Maricopa County is
the agency with jurisdiction to enforce the Clean Air Act in
this area. Significant impacts may occur during
construction. Feasible measures for reduction of emissions
have been proposed.

The Migratory Bird Treaty Act prohibits the taking, killing,
or possession of migratory birds. Coordination with
USFWS has been ongoing. Mitigation measures proposed
for the alternatives would ensure compliance with this act
by ensuring that active nests of migratory species would
not be disturbed.

The Bald and Golden Eagle Protection Act prohibits any
form of possession or taking of bald and golden eagles,
alive or dead, including eagle body parts, feathers, nests, or
eggs. The statute imposes criminal and civil sanctions as
well as an enhanced penalty provision for subsequent
offenses. The statute exempts from its prohibitions on
possession the use of eagles or eagle parts for exhibition,
scientific, and Indian religious uses.

The Corps considered the effect of the alternatives on
wetlands. This project will increase the acreage of
wetlands in the project study area and improve the quality
of existing wetlands.

The purpose of this order is to avoid the disproportionate
placement of any adverse environmental, economic, social,
or health impacts resulting from federal actions and
policies on minority and low-income populations. An
analysis of environmental justice impacts has been
included in this EIS.

The alternatives will affect floodplains in the project area
in a beneficial manner with regard to the natural
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Need for and Objectives of the Proposed Action

Statute

Status

Management

Resource Conservation and Recovery Act of
1976 (PL 94-580)

Farmland Protection Policy Act

Arizona Executive Order 91-6
Protection of Riparian Areas

Executive Order 13045, Environmental
Health and Safety Risks to Children

environment and flood protection.

Chemical and pesticide use will be in conformance with
this law.

This law is intended to minimize the extent to which
federal activities contribute to the conversion of
agricultural land to nonagricultural uses. Appropriate
coordination between the Corps and the Natural Resources
Conservation Service will occur as required under this
statute.

Under this executive order, the Governor of Arizona has
established state policy:

m  To recognize that the protection and restoration of
riparian areas are of critical importance to the
State;

m  To actively encourage and develop management
practices that will result in maintenance of existing
riparian areas and restoration of degraded riparian
areas;

m  To promote public awareness through the
development of educational programs of the
benefits and values of riparian areas and the need
for their protection and careful management;

m  To seck and support cooperative efforts and local
group and citizen involvement in the protection,
maintenance and restoration of riparian areas;

m  To actively encourage the preservation,
maintenance, and restoration of instream flows
throughout the State; and

m that any loss or degradation of riparian areas will be
balanced by restoration or enhancement of other
riparian areas of equal values and functions.

Under this executive order, each federal agency: (a) shall
make it a high priority to identify and assess environmental
health risks and safety risks that may disproportionately
affect children; and (b) shall ensure that its policies,
programs, activities, and standards address
disproportionate risks to children that result from
environmental health risks or safety risks.
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CHAPTER 3. DESCRIPTION OF ALTERNATIVES
CONSIDERED, INCLUDING THE PREFERRED
ALTERNATIVE

This section provides:

m an overview of the alternative formulation and screening process conducted for the
Va Shly’ay Akimel Ecosystem Restoration Project;

m descriptions of the biologically and incrementally cost effective alternatives (including
the No-Action Alternative) selected for evaluation in this document;

m brief descriptions of the alternatives that were evaluated and eliminated from
consideration during the screening process; and

m preliminary recreation options that could be implemented with any of the alternatives
selected for evaluation.

3.1 FORMULATION AND SCREENING OF ALTERNATIVES

The Corps’ six-step planning process is used to develop, evaluate, and compare the array of
candidate plans that are considered. The plan formulation process includes the following steps:

10. The specific problems and opportunities to be addressed in the study are identified, and
the causes of the problems are discussed and documented. Planning goals are set,
objectives are established, and constraints identified.

11. Existing and future without-project conditions are identified, analyzed, and forecasted.
The existing condition resources, problems, and opportunities critical to plan formulation,
impact assessment, and evaluation are characterized and documented.

12. The study team formulates alternative plans that address the planning objectives. An
initial set of alternatives is developed and is evaluated at a preliminary level of detail.

13. Alternative project plans are evaluated for effectiveness, efficiency, completeness, and
acceptability.

14. Alternative plans are compared. Cost-effectiveness and incremental cost analysis is used
to prioritize and rank ecosystem restoration alternatives. A public involvement program
obtains public input to the alternative identification and evaluation process.

15. The plan with the greatest net benefits is selected for recommendation if at least one plan
exists demonstrating federal interest.

The Va Shly’ay Akimel feasibility study process involves successive iterations of solutions to
the defined ecosystem degradation problem. These alternatives were based upon the study
objectives and constraints and address problems and opportunities, which are outlined in
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Chapter 2. Once the planning goals and objectives were defined, the existing condition of the
study area was characterized. This, in essence, involved taking a “snapshot™ in time to document
what currently exists in terms of resources, problems, and opportunities for the area. Next,
projections are developed to ascertain what the future may potentially look like in the same area
if conditions and impacts remain unchanged. Once the study area’s existing and future
conditions are characterized, there is an opportunity to develop alternative solutions. The
existing and future without-project conditions assessment can be found in detail in the Feasibility
Study.

The alternative formulation begins initially by developing measures based on public input and
suggestions, Corps and other federal and state agencies experiences with similar restoration
opportunities, technical considerations based upon the characteristics of the area, and flood
damage reduction considerations for improving or maintaining the existing level of protection.
Preliminary management measures addressed such categories as ecosystem restoration, channel
stabilization, public education, and recreation.

A combination of these measures formed the first array of five preliminary alternative plans
developed by the Corps and the local non-federal sponsor(s) (SRPMIC and the City of Mesa)
during the alternatives formulation process. These five preliminary alternatives indicated that a
range of potential alternatives exist for ecosystem restoration in the study area. The alternatives
vary with respect to habitat focus and the ability to restore function to the river, water
requirements and total scale. This initial screening of alternatives relied on informed judgment
of experts, empirical data, and acceptability by the stakeholders. Based on this screening
process, a second array of alternatives was developed and compared.

The second array of alternatives examined a total of 31 alternatives. The initial array of five
alternatives was expanded to 15 alternatives and were alphabetically coded Alternative A
through Alternative O. The “No-Action Alternative” was coded Alternative P. Each of the
initial 15 alternatives have a numeric subset, identifying the alternative with a “1” representing
that it utilizes drip irrigation or with a “2” indicating that it utilizes surface braided network
(SBIN) irrigation. Therefore, 30 alternatives were alphanumerically numbered “Al, A2, B1, B2
...” and so forth through Alternative O, and the 3 1™ alternative is the “No-Action” Alternative P.

These alternatives represented varying combinations of restoration treatments (e.g., vegetation
types, channel modification, water source, infrastructure). The alternatives were ranked and
screened based on associated habitat benefits and implementation costs. The Hydrogeomorphic
(HGM) method assesses and quantifies the capacity to restore river function (e.g., plant
community characteristics, channel dynamics, water storage, connectivity) and evaluates and
quantifies future changes in these characteristics and associated habitat benefits resulting from
implementation of the restoration alternatives. Results of the HGM assessment were then
incorporated into the Corps’ standard cost evaluation analysis to identify the alternatives that
provided the highest habitat benefits per unit cost. Following formulation and refinement of the
project alternatives, the alternatives were ranked and screened based on associated habitat
benefits and implementation costs. Additional formulation, engineering, design, cost estimating,
incremental evaluation, benefit-to-cost analyses, and project impacts were completed during this
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secondary screening in order to more accurately compare the features of each of the remaining
alternatives.

Furthermore, as part of federal guidelines for water resources projects, the alternatives are
compared against the general feasibility criteria that are required to be met as follows:

m  Technical Feasibility: Alternatives must be technically capable of performing the
intended function, have a reasonable certainty of addressing the problem, and conform to
Corps technical standards, regulations, and policies;

m  Environmental Feasibility: Alternatives must comply with all applicable environmental
laws, including NEPA;

m  Economic Feasibility: Alternatives must be economically justifiable in that the economic
benefits or, in the case of National Ecosystem Restoration (NER) Plan (non-monetary)
benefits, must exceed the economic costs, in accordance with applicable regulations,
policies, and procedures; and

m  Public Feasibility: Alternatives must be publicly acceptable as evidenced by a cost-
sharing, non-federal sponsor and further documented through an open public involvement
process that incorporates the public’s input into the formulation of the alternatives.

3.1.1 CHOOSING THE PREFERRED ALTERNATIVE

Once the 31 study alternatives were determined, two techniques were used to determine the most
cost-effective alternatives. The first method, which compares alternatives respective of their cost
effectiveness, is termed the Cost Effectiveness Analysis (CEA). Using this method, alternatives
that produced increased levels of output, measured by the HGM method as Average Annual
Functional Capacity Units (AAFCUs), for the same or lesser costs were considered “effective”
alternatives and were retained. Those alternatives that provided lesser return for higher
associated cost were dropped from consideration.

The second technique measuring cost-effectiveness involves conducting an Incremental Cost
Analysis (ICA) using those alternatives that were deemed “cost-effective.” In short, the ICA
explores the costs associated with a given incremental increase in output of a given alternative.
The results of this two-part analysis identified alternatives that are both cost- and incrementally
effective. Annualized costs and outputs for all alternatives, as well as the results of the CEA and
ICA evaluations are discussed in depth in the feasibility study economic appendices.

3.1.1.1 Cost-Effective Alternatives

The cost analysis indicates that the six most cost-effective alternatives are Alternatives A2, B2,
L2, E2, O2 and F2. The AAFCUs for the cost-effective alternatives are provided in Table 3-1.
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Table 3-1. Cost-Effective Alternatives

Alternative AAFCU AA COST AAC/AAFCU*
A2 389 2,522 $6.5

B2 619 6,276 $10.1

L2 792 8,935 §11.3

E2 966 9,304 §9.6

02 1006 10,127 $10.1

F2 1084 16,632 5153

* AAC/AAFCU dollar figures are in thousands.

3.1.1.2 Incrementally Effective Alternatives

Results of the ICA indicate that the four incrementally cost-effective alternatives are
Alternatives A2, E2, O2, and F2. Alternative A2 is included as an ICA alternative as it is the
least expensive plan. On the other end of the spectrum, Alternative F2 provides the highest
number of functional capacity units, but at a substantially higher cost per AAFCU than the other
three incrementally cost effective alternatives. Alternatives E2 and O2 are both incrementally
cost effective, producing a similar level of outputs. While alternative E2 is slightly more cost
effective compared to Alternative O2, the study team elected Alternative O2 as the
environmentally preferred alternative and the Tentatively Recommended Plan. The incremental
costs of these alternatives are show in Table 3-2.

Table 3-2. Incrementally Cost-Effective Alternatives

Alternative AAFCU Incremental Incremental
AA Cost AAC/AAFCU*

A2 389 $2,522 $6.5

E2 966 $9,304 S11.8

02 1,006 $10,127 §20.6

E2 1,084 $16,632 §83.4

* AAC/AAFCU dollar figures are in thousands.

Further explanation is warranted and provided here as to why Alternative O2 is recommended
over Alternative E2 and the NER Plan. While Alternative O2 only provides an extra 40
AAFCUs and 70 acres of habitat, relative to Alternative E2, the additional cost is justified due to
the type of vegetation planted. In the HGM model, all four vegetation types (cottonwood-
willow, mesquite, Sonoran desert scrub shrub and wetlands) were assigned the same value. In
other words, the FCU value of an acre of cottonwood-willow vegetation was equal to the FCU
value of an acre of Sonoran desert scrub shrub. While it can be said that it is not possible to
value one habitat type over another, the study team held that there are inherent differences.
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Given the historical presence and current rarity of cottonwood-willow and wetland vegetation in
the arid Southwest relative to the desert scrub shrub, it can be argued that there would be more
environmental gain if the rare habitat were reestablished. For example, in the arid Southwest,
roughly 70% of the listed threatened and endangered vertebrate species are considered riparian
obligates (Johnson 1989). Alternative O establishes approximately 883 acres of cottonwood-
willow and 200 acres of wetlands. Alternative E establishes only 287 acres of cottonwood-
willow and 52 acres of wetland, a difference of 596 acres and 148 acres respectively. Alternative
O would reestablish considerably more riparian habitat and therefore provide a larger benefit for
those listed obligate species. Thus, Alternative O is considered the least environmentally
damaging practicable alternative that meets the objective of the purpose and need for this project.
It is the rarity of riparian vegetation, and its inherent value, that the project delivery team
determined justifies the additional cost of Alternative O.

Based on the HGM and ICA analyses, Alternative O2 is the environmentally preferable
alternative and therefore is the Tentatively Recommended NER Plan. Alternative O2 is also the
non-federal sponsor(s) preferred alternative. Alternative O2 ranked as the second biological
alternative and as an incrementally cost effective alternative. The strong functional capacity
output, the incremental cost effectiveness, and the non-federal sponsor(s) strong preferences for
this alternative moves Alternative O2 forward as the Tentatively Recommended Plan.

3.2 DESCRIPTION OF THE PROJECT ALTERNATIVES

Following the HGM and ICA screening processes, the four incrementally cost effective
alternatives (A2, E2, 02, F2) as well as the No-Action Alternative (P) remained under
consideration for this project. The alternatives vary with respect to the amounts and types of
vegetation to be established, water sources, methods for distributing water, irrigation techniques,
and where or whether river channelization, surface reshaping, and bank stabilization would
occur. For ease of comparison, the river in the project area was divided into nine reaches
(Figure 3-1).

This section begins by discussing components that are common to all of the alternatives. The
No-Action Alternative, Alternative F, Alternative O (the Tentatively Recommended Plan),
Alternative E, and Alternative A are then described. The descriptions of the four alternatives are
ordered from the alternative that entails the greatest amount of work effort to the alternative that
would require the least work effort. In a previous iteration, Alternative N was an incrementally
cost-effective plan as well. However, with recent modifications to the cost estimates, Alternative
N is no longer cost effective. Nevertheless, the analysis previously completed on Alternative N
remains in the document for information purposes only. Finally, all incrementally cost-effective
plans used the SBIN method; therefore, all discussions throughout the following sections will
refer to the alternative simply by its alphabetical name, and not the alphanumeric name (e.g.,
“Alternative A” instead of “Alternative A2”). Table 3-3 presents a comparison of the salient
characteristics of each of these alternatives.
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Table 3-3. Comparison of Alternatives

Description of Alternatives

Beamre Alternative F Alternative N Alternative O Alternative E Alternative A No Action
Channelization L Reacgcs B No Yes: Reaches 2,3 Yes: Reach 2, 5 No No
Bank stabilization Yes: Reaches 2, 5, 6 No No Yes: Reaches 2, 5, 6 No No
Installation of grade Yes: Reach 5 Yes: Reach 5 Yes: Reach 5 No No No
control structure
Removal of invasive
plant species (e.g., Yes: Reaches 8, 9 Yes: Reaches 8, 9 Yes: Reaches 8, 9 Yes: Reaches 8, 9 Yes: Reaches 8, 9 No
saltcedar)

Irrigation via SBIN Yes: Reaches 2,3, 4, Yes: Reaches 2, 3,4, Yes; Renches 1,2, 3, Yes: Reaches 4, 5, 6 Yes: Reaches 5, 6 No
5,6 5,6 4,5,6
Ineigation fiom e Yes: Reaches 5, 6 Yes: Reaches 5, 6 Yes: Reaches 5, 6 Yes: Reaches 5, 6 Yes: Reach 5 No
groundwater well
Flood irrigation Yes: Reach 6 Yes: Reach 6 No Yes: Reach 6 No No
Irrigation via effluent Yes: Reach 1 Yes: Reach 1 Yes: Reach | Yes: Reach 1 No No
x ] i > i ° %

Creation of wetland Yes: Reaches 2, 3, 4, Yes: Reaches 2, 4, 5, Yes: Reaches 1,2, 4, Yes: Reackes 2, 5, 6 No No
features 5,6 6 5,6
Establishment of new Yes: Reaches 2, 3, 4, Yes: Reaches 1, 2, 3, Yes: Reaches 1, 2, 3, Yes: Reaches 1, 2, 5, N N
cottonwood 5,6 4,56 4,5,6 6 o °
Establishment of new Yes: Reaches 2, 4, 5, Yes: Reaches 2, 4, 5, Yes: Reaches 2, 4, 5, Yes: Reaches 2, 4, 5,

. No No
mesquite 6 6 6 6
Establishment of new
Sonoran Desert Yes: Reaches 4, 5 Yes: Reach 5 Yes: Reach 5 Yes: Reaches 2, 5 Yes: Reaches 5, 6 No
vegetation
Yol mgated ated 1711 1,387 1,486 1416 496 0
(acres)
Calall il e 8,304 7,736 8,550 4,540 992 0
demand (acre-feet)
Total new habitat (acres) 2,119 1,589 112 1,733 652 0
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

3.2.1 COMPONENTS COMMON TO ALL CONSTRUCTION ALTERNATIVES

3.2.1.1 Water Sources

The alternatives rely primarily on surface water and groundwater from the SRPMIC and effluent
from the City of Mesa Wastewater Treatment Facility. According to SRPMIC staff, 30,000 acre-
feet/year of water can be allocated to the project. Groundwater is considered a secondary source
of water.

3.2.1.2 Water Distribution System

The water distribution system is the infrastructure needed to deliver water (surface water,
groundwater, or wastewater) from the source (irrigation canal, or well) to the vegetated areas,
exclusive of the irrigation system. Surface water from the SRPMIC would be the primary source
of water for all construction alternatives. No modifications will be made to existing stormwater
drainage infrastructure; however, the project will utilize stormwater runoff as available.

Surface water would enter the project area through irrigation canals controlled by SRPMIC. It is
assumed that the SRPMIC will distribute the water to satisfy water demands for the project areas.
A flow diversion structure would be used to store and divert surface water from the irrigation
channels. During the Preliminary Engineering Design phase of the project, the Corps will
coordinate with the Salt River Project to assess the feasibility of using the Hennessey Drain to
transport SRPMIC surface water from the south canal.

Effluent will be used as a water source to irrigate vegetation established in the existing recharge
basins only. Groundwater would be pumped to the drainage ditches and channels through a
buried pipeline.

3.2.1.3 Irrigation Techniques

Surface water from stormwater sources, irrigation canals, and ditches would be conveyed to
various vegetated areas through a network of lined irrigation channels and buried pipes. The size
of the channel and pipe would depend on site-specific conditions, such as flow requirements and
terrain. Pumps may be needed to distribute water. To irrigate the vegetated areas it is
recommended that either a surface braided irrigation network (SBIN), flood irrigation, or drip
irrigation be used. These methods differ as follows:

m  SBIN distributes water through a network of shallow ditches, 6 inches deep and 2 to
3 feet wide. Maintenance of these lined channels may be necessary after larger flow
events. Water distribution would need to be manually controlled for the life of the
project. Figure 3-2 depicts the layout of the SBIN irrigation method.

Va Shly ‘ay Akimel Ecosystem September 2004
Restoration Feasibility Study 84

Final Environmental Impact Statement J&S 03048



U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

m  Flood irrigation consists of inundating an area by overland flow. This method has a low
irrigation efficiency but also low maintenance requirements and construction costs.
Water distribution would need to be manually controlled for the life of the project.

m  Drip irrigation distributes water to individual plants through a network of small-diameter
tubes.

m  Granite Reef Underground Storage Project (GRUSP): Because the vegetation surrounds
the GRUSP site, it may affect or be affected by, the groundwater mound created by the
GRUSP. The issues involved in planting around the GRUSP site will be further
addressed prior to construction.

3.2.1.4 Surface, Vegetation, and Irrigation Reshaping

Surface reshaping is defined as moving material to alter significant features such as large
mounds, filling quarry pits, and reducing the side slopes of quarry walls. Although the extent of
surface reshaping varies greatly among some alternatives, all construction alternatives involve at
least the reshaping of the old Gilbert quarry to create new river bottom.

Vegetation reshaping is minor reshaping required for planting purposes and to ensure that gravity
irrigation systems will be feasible. It is assumed that for vegetation reshaping, 2 feet of material
would be moved per acre of vegetated area.

[rrigation reshaping is the construction of irrigation ditches needed in the flood irrigation and
SBIN irrigation methods (2 to 3 feet wide and 6 inches deep) and the construction of drainage
ditches (15 feet wide and 3 feet deep).

3.2.1.5 Operation and Maintenance

Operation and maintenance activities (O&M) would occur after the project is constructed in
order to keep project features functioning as designed. These activities may include:

m  maintenance and replacement of pumps, pipelines, and other water delivery and irrigation
infrastructure features,

m vector control,

m environmental monitoring, and

m periodic removal of sediment, surface reshaping, or replanting of project features
damaged by flood events.

The types of O&M activities necessary would generally be the same for each construction
alternative, although the level of effort would be proportional to the amount of new habitat
created and the extent of structural features built for that alternative. Alternative A would
require the least amount of O&M and Alternative F would require the greatest amount of effort
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and cost. A table comparing O&M costs for each alternative is available in Chapter V of the
Feasibility Study.

Drainage Maintenance

This maintenance activity consists of clearing debris from drainage structures, including outfalls
and channels, and general earthwork maintenance. This is expected to occur on an as-needed
basis (inspections would occur more frequently). Excess soil materials would be disposed of
locally in areas that are not environmentally sensitive or subject to Clean Water Act permitting.

Maintenance and Replacement of Water Distribution System and Irrigation Infrastructure

Preventive maintenance and routine repairs would be performed on an as-needed basis on pumps
and pipelines, diversion structures, irrigation canals and ditches, the SBIN, and drip irrigation
equipment (inspections would occur more frequently).

Vector Control

Depending upon the duration and frequency of surface water flow in wetland and riparian habitat
areas, the implementation of vector control management activities may be required to protect
public health. Management activities that may be implemented to reduce potential habitat and
inhibit the development of mosquito larvae include:

m providing pulse flows/periodic flushes;
® removing vegetation to increase wind-driven circulation;
m  scheduling irrigation to avoid creating shallow ponded areas;

m stocking mosquito fish in areas where a regular source of standing water is available;

m applying larvicides such as Bacillus thuringiensis israeliensis and Bacillus sphaericus
would be applied by spraying at a frequency of every 2 to 4 weeks during the mosquito
season; and

m applying a broad spectrum adulticide such as Malathion in the event of an imminent
public health threat.

Environmental Monitoring

Monitoring of habitat and wildlife would occur periodically. This would include monitoring
water quality and water supplies as well as vegetation monitoring and management. During the
first 5 years following construction of the project, the Corps would share responsibility for
monitoring water quality and the success of the restoration components with the project
sponsors. In the succeeding years, monitoring would be accomplished by the project sponsors
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only. Appendix B contains a Monitoring and Adaptive Management Plan prepared by the Corps
for this project.

Sediment Removal

After periods of high flows in the river, substantial quantities of sediment may be deposited in
channelized portions of the Salt River or in newly established habitat areas. To maintain the
flow conveyance capacity of the river, channelized portions would need to be excavated and
reshaped to restore design specifications if conveyance is significantly affected. Sediment
removal would occur on an as-needed basis (inspections would occur more frequently).

Sediments may also need to be removed to maintain the viability of areas vegetated for the
project. This is anticipated to occur once each year on a rotating basis so that no more than 25%
of the marsh area would be affected in any one year. The work would be performed outside the
nesting season for birds.

An estimated average of 50 cubic yards of sediment would be removed during each sediment
removal event. This material would be provided to commercial sand and gravel operators for
reuse or would be used in project repairs.

Maintenance Activities in Specific Areas

Maintenance activities in constructed wetlands would include performing work on outlets and
berms to ensure proper functioning and to correct damage from beavers or other rodents that may
colonize these areas. Saltcedar and other potentially invasive plant species would be removed on
a periodic basis for the life of the project, since local seed sources would continue to be
available. Vegetation removal would be done either by mechanical means or by burning in
place. A burn permit would be required in the latter case.

Maintenance of cottonwood/willow areas would be limited to debris removal, minor saltcedar
removal, minor grade adjustments, and replacement of plants if necessary. Work would not be
performed during the nesting season for birds.

Maintenance in mesquite and Sonoran desert areas would consist of monitoring the success of
vegetation establishment and replacing plants where necessary. Irrigation systems would need to
be periodically inspected during the establishment period but may not be needed after
establishment, except perhaps under excessive drought conditions.

3.2.1.6 Vegetation

Varying amounts and locations of five vegetation types are considered in the five construction
alternatives:

m  Cottonwood/Willow (CW),
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m  Mesquite (MS),

m  Wetland (WT),

m  Sonoran Desert Scrub-Shrub (SD), and
m  River Bottom (RB).

While all construction alternatives include establishing native vegetation, only some alternatives
entail establishing all five vegetation types. The requirements for implementing each vegetation

type are as follows.

Cottonwood/Willow (CW)

CW forests would be dominated by Fremont cottonwood and Gooding’s willow. Other
understory species would be planted, depending upon individual site conditions, but may include
arrow weed, elderberry, and/or burro brush.

Under natural conditions, CW stands are restricted to near overbank areas of streams and rivers
or areas with saturated soil conditions. They require a water table or saturated soil conditions 1
to 25 feet below the ground surface and have an average annual water demand range from 4 to
8.5 feet. Because the groundwater table for the majority of the study site is 60 feet below the
surface, cottonwood/willow stands would rely upon soil saturated by irrigation. It is assumed
that the average annual water demand is 6.3 feet. In areas where grading may be required,
uneven grading is most beneficial, allowing for depressions where sediment can collect and
shelter seeds for establishment. Due to the relative high water demands of CW, a drip irrigation
system may be used to help ensure establishment. Once established, CW stands would rely on
flood irrigation or SBIN for water needs.

The CW areas would be planted at a density of approximately 20 cottonwood trees, 40 willows,
and 5 understory brush species per acre. Understory forbs would also be planted using a native
seed mixture.

Mesquite (MS)

Mesquite bosques would be dominated by honey mesquite with scattered velvet mesquite and
some understory shrubs, such as desert thorn, blue paloverde, and brittlebush, as well as forbs.

MS areas are commonly found 5 to 20 feet above the river channel where there is adequate
water. They require a water table or semi-saturated soil conditions 10 to 30 feet below surface
elevation and rely on occasional saturated conditions 1 to 3 feet below surface. It was assumed
that the average annual water demand average is 3.0 feet. A drip irrigation system may be
necessary to establish the MS. However, once established, the MS would rely on flood irrigation
or SBIN. Previous restoration efforts have shown that MS can survive on natural precipitation
alone, even when groundwater is not available. However, this cannot be assumed for all
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locations. Therefore, a site-specific evaluation would need to be performed to determine if or
how much supplemental water is required.

The mesquite bosques would be planted with a density of approximately 100 honey mesquite,
10 velvet mesquite, and 40 understory shrubs per acre. Understory forbs would also be planted
using a seed mix.

Wetland (WT)

WT areas for this project would consist of areas of open water, emergent vegetation, or muddy
shorelines, all requiring a water table at or near the surface. Wetland vegetation would be
primarily cattails, tule, and sedges.

[t was assumed that the average annual water demand is 9.0 feet. Because project area soils are
porous, the surface of WT areas would be lined to maintain surface water or saturated soils.
Excavation and layering of a silt clay soil substrate overlain by a mixed gravel layer and then a
cobble layer is recommended. This soil structure would reduce disturbance of the soil-clay layer
by reducing piping of fine material and turbulent forces acting on the layer.

WT areas proposed near storm drain outlets would require erosion control measures at the outlets
to prevent scouring during high flows. To distribute water from the WT laterally, a series of
drainage ditches would be constructed from the WT to convey water to other areas that require
irrigation. The ditches would be semi-elliptical in shape with a top width of 4 feet and maximum
depth of 2 feet. The drains would increase lateral dispersion of runoff to maximize the
stormwater benefit.

Some WT areas would also include an outlet channel leading to the main channel of the Salt
River. The preliminary design of the outlet channel proposes a 20-foot bottom width, 3-foot
maximum depth, 2:1 side slopes, 300-foot length, and large cobble bottom. The Design Q
(volume) equals 400 cubic feet per second (cfs). Not all proposed WT would require an outlet
channel.

Sonoran Desert (SD)

The specific SD scrub-shrub species that would be planted would vary depending upon soil
conditions. Likely species include rabbit brush, triangle bursage, blue paloverde, ironwood, and
possibly some cactus species.

The proposed vegetation types would not require saturated soil conditions and it is assumed that
the average annual water demand is 2.0 feet. The SD may need to be periodically inundated the
first 1 to 5 years to establish the vegetation. However, once established, SD should be sustained
by annual precipitation or with periodic inundation, via flood irrigation, during extreme drought
periods.

Va Shiy'ay Akimel Ecosystem September 2004
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Densities of plantings could range from 5 ironwoods per acre to 25 to 30 stems of triangle
bursage or brittlebush per acre.

River Bottom (RB)

RB is found in the active river channel. It is expected to remain mostly unvegetated because of
the cobble substrate and relatively high disturbance level found in these locations. However,
some areas, where smaller aggregate soils have accumulated, may support scrub-shrub species
such as burro brush or rabbit brush. Also, areas of standing water that has collected in natural
depressions may support small pockets of emergent vegetation such as cattails or bulrush.

RB would require only surface reshaping, including partially filling large depressions and
excavating large mounds to reduce possible impacts to restoration efforts. RB areas may also
require hydroseeding with a variety of native shrubs. These plants would be sustained with
natural precipitation and any tailwater that may enter the river from other irrigation systems.
Irrigation would not be required. In addition to planting, some reshaping may be necessary to
provide the proper landscape to maintain and encourage the future propagation of this vegetation

type.

3.2.2 NO-ACTION ALTERNATIVE (FUTURE WITHOUT PROJECT)

Under the No-Action Alternative, the Corps would take no action to restore the ecosystem and
wildlife habitat within the study area. Plans with potential incidental benefits to reduce flood
damage and improve water quality and water supply also would not be provided by the Corps.
Although it is possible that local agencies would implement limited improvements, restoration
efforts would not occur on the scale of the proposed project.

3.2.3 ALTERNATIVE F

As indicated earlier in this chapter, Alternative F is the alternative with the greatest number of
project features. It is also one of two construction alternatives that include channelization of
portions of the Salt River (the other is Alternative O) and bank stabilization features in certain
reaches (the other is Alternative E).

Channelization would entail confining flows of the Salt River to a narrower and deeper channel
than the current main channel. It would be done in order to offset the reduction in the capacity of
the channel to convey water in certain areas due to planting vegetation within the main channel.
A total of 16,500 linear feet would be channelized under this alternative.

The river bottom would be excavated to form a low-flow channel with a bottom width of

200 feet, 1V:3H side slopes, and a depth of 4 to 8§ feet. The channel would be free to migrate.
The excavated material would be used to create benches along the channel, to fill quarry pits, and
to vary the local topography to encourage vegetation growth and reduce flood damage on
proposed vegetation areas. Maintenance of the channel may be necessary after flow events. A
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200-foot buffer on both sides of the low-flow channel would be incorporated into the design to
allow for the migration of the channel.

Portions of the low-flow channel would be designed with a semi-impervious soil substrate to
support wetland areas. It is recommended that Sonoran vegetation be planted along the low-flow
channel to increase stability of the overbank area.

The purpose of bank stabilization (also called armoring) is to stabilize the river, reduce erosion,
and provide protection for newly established vegetation. The preferred method of bank
stabilization is soil cement.

A layout of the proposed restoration for Alternative F is shown in Figure 3-3. Activities
proposed for each reach are described below.

Reaches 9 and 8: Invasive plant species, primarily saltcedar (7amarix sp.), would be removed if
no threatened or endangered wildlife species are found associated with them. To prevent rapid
reestablishment of the invasive species, native vegetation would be planted in its place. Because
of the relatively good quality of the existing habitat in this reach, no other changes to the current
conditions are proposed.

Reach 7: No changes are proposed in Reach 7 due to the presence of the active Higley Quarry.
It is assumed that any vegetation planted would be damaged due to in-channel mining
operations. The continual removal of materials from the Higley Quarry would cause scouring to
occur along the main channel downstream, particularly in Reach 6. This could potentially
damage any attempts to establish vegetation along Reach 6. To reduce the affects from mining
operations at the Higley Quarry, the quarry operators should be encouraged to preserve a narrow
corridor unaltered by mining within the existing main channel or to create a channel at grade to
convey flows and bed load material to Reach 6. By reducing the deposition, bed load material
will continue to flow downstream, maintaining the stability of the channel within Reach 6.

Reach 6: Relatively large areas of CW and MS would be established along the north side of the
river. The CW would be located south of the GRUSP site and irrigated using surface water from
the Hennessey Drain. The MS would be north of the GRUSP site, immediately outside of the
active channel and outside the 10-year floodplain, and would be irrigated using surface water
from the North Canal. In both areas the water will be distributed by flood irrigation or by a
SBIN. Because the vegetation surrounds the GRUSP site, it may affect or be affected by, the
groundwater mound created by the GRUSP. The issues involved in planting around the GRUSP
site will be further addressed prior to construction. On the south bank of the river, CW would
be planted in an unnamed abandoned quarry depression directly east of Gilbert Road, between a
larger quarry and the channel, and within the 5-year floodplain. The area would be irrigated
using surface water and stormwater when available. Flood irrigation is the preferred method of
irrigation.

A larger abandoned quarry further upstream along the south bank would be reconnected to the
Salt River with two spillways. No reshaping of this quarry is recommended because of the
extremely large volume of material that would be required to fill the quarry to the channel invert
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level. The quarry pit would be partially filled with material. This quarry is oriented such that
during high flows, the river could be redirected south into the quarry pit, causing bank erosion
along the south bank and a headcut migration upstream and downstream of the quarry

(Va Shly’ay Akimel Hydraulic Sediment Analysis). Headcutting would adversely affect
vegetation establishment within Reach 6 and might damage the Gilbert Road Bridge at the west
end of Reach 6. To ensure that the quarry does not affect the current channel layout, the south
bank of the river would be reestablished north of the quarry and hard-banked. Approximately
6,000 linear feet of the south river bank would armored (Figure 3-4).

A wetland (WT) would be constructed in the riverbed near the existing Hennessey Drain outlet
near the east end of Reach 6. A berm of coarse rock would be constructed on the upstream side
of the WT to provide some protection from scour during flow events and help force flows away
from the south bank. The WT would be lined with a low-permeability liner system to help
maintain surface water level and the saturated soil conditions necessary for vegetation growth.
The WT would be adjacent to a new CW stand at its upper (east) end, taking advantage of the
saturated soil conditions, and would be irrigated using surface water from the Hennessy Drain
and either SBIN or flood irrigation.

The WT would also serve as the upstream starting point of the low-flow channel for the portion
of the Salt River that would be channelized. The larger wetland feature would narrow to fit
within the channelized portion of the river. This section of channelization would continue
downstream to approximately Gilbert Road (the western limit of Reach 6), with a total of two
WT features within the channel, one at the eastern end and one at the western end. SD would be
established on the benches.

Reach 5: The north bank of the Salt River in the vicinity of the Gilbert Quarry pit would be
armored to prevent the river from potentially moving north into the Gilbert Quarry pit during
high flows. If the river channel were to break through into the quarry pit, headcutting could
occur both upstream and downstream of this area. Soil cement is the recommended bank
stabilization material.

The Gilbert Quarry pit would be reshaped and converted to river bottom. Two spillways would
be constructed as part of the bank stabilization to allow water flow into and out of the pit from
the river. CW, MS, and SD would be planted on the overbank area. The SD and MS would be
irrigated using groundwater from a new well. The CW would be irrigated using surface water
diverted from the drainage distribution channel via the SBIN.

The river channel in the western portion of this reach would also be reshaped and converted to
river bottom. WT and MS would be established at Evergreen Drain, on the north side of the
channel. The MS would be irrigated using groundwater from the new well, and the WT would
be supported by runoff from Evergreen Drain.

The south bank would be vegetated with CW and MS. Surface water and stormwater would be
used to irrigate these areas. The south bank CW and MS would continue eastward, ending at
Gilbert Road. Irrigation of the CW and MS would be done by SBIN.
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A grade control structure is proposed to protect the channel and the newly-restored upstream
riparian area from headcutting associated with extensive mining that has occurred downstream of
the Gilbert Road Bridge. Mining operations have altered the channel system, creating a
nickpoint, or area where an abrupt change in elevation and slope occurs. Water flowing over a
nickpoint generally results in headcutting, causing erosion and downcutting, which allows the
channel to migrate upstream. Results from the Va Shly’ay Akimel Hydraulic Sediment Analysis
indicate that the headcut could undermine the bridge and damage features directly upstream of

the quarry.

The grade control structure would help reduce the upstream migration and stabilize the river
system, improving the likelihood of success of vegetation established upstream and downstream.
The grade control structure would be placed in the main channel at the center point of the former
Gilbert Quarry. It would be designed to the estimated scour depth, would span the entire width
of the riverbed, and would stand 10 feet tall with a 20-foot toe depth (total height 30 feet). The
depth of the structure would be 8 feet and the length 1,100 feet. Riprap would be placed on the
downstream end to prevent erosion.

Figure 3-5 shows the longitudinal profile of the Salt River with the structure. The future main
channel was assumed to have been lowered 20 feet due to mining.

Reach 4: A large portion of this reach is located on a terrace north of the channel that is the site
of the closed Tri-City Landfill. MS, SD, and a small stand of CW could be established in this
area if there are no water quality issues (e.g., potential leachate and methane production) and the
soil layer over the landfill cap 1s sufficiently deep to allow trees and shrubs to root. The area
would be irrigated using surface water and stormwater by way of the SBIN.

The area along the south bank would support CW, MS, and WT. Two surface water outlets on
the south bank would supply water to the SBIN to irrigate the vegetation. The western outlet
would support the WT as well as surrounding CW and MS. Since this southern area is relatively
protected from the main channel, damage to the channel and the irrigation system has the
potential to occur less frequently.

The western wetland feature would be the upstream starting point for the second section of
channelized river bottom. In Reach 4, this channelized area would support two WT features
within the channel and SD on the benches. Channelization would extend from this point in
Reach 4 downstream through all of Reach 3 and Reach 2.

Reach 3: As indicated in the previous paragraph, the river would be channelized for the entire
length of Reach 3, thus reshaping and creating new river bottom along this entire reach.

A channel would be constructed to drain the southern portion of Reach 4 to supply water to a
portion of the WT and CW vegetation to be established within the river channel in Reach 3.
Water would be conveyed to the CW using the SBIN.

Va Shly'ay Akimel Ecosystem September 2004
Restoration Feasibility Study 3-16

Final Environmental Impact Statement J&S 03048
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Reach 2: The river would be channelized for the entire length of Reach 2. It would support an
in-channel WT that terminates in a larger wetland immediately downstream of Alma School

Road.

Bank stabilization with soil cement is recommended for the south bank between Country Club
Road and Alma School Road (Figure 3-4) to prevent a southerly migration of the river resulting
in damage to project features and Highway 202. Soil cement bank protection in this area would
be 3,000 feet long, 40 feet tall, and 6 feet deep.

The northern portion would support a WT feature surrounded by CW to the west, south, and east,
and MS to the north. These features would be supported by surface water outlets and maintained
using a SBIN. Additional water may be supplied by a golf course located north of the Salt River,
if the water is of sufficient quality.

The south bank would include a small WT and small areas of CW and MS. One stand of CW
would surround the wetland; the second stand would be downstream of the first, with the stand
of MS located between the two CW areas. The WT would be constructed near the Country Club
Storm Drain on the existing river bottom and will need to withstand stormwater runoff.

The WT would be surrounded by CW and irrigated using SBIN.

Reach 1: No work is proposed for Reach 1. The SRPMIC has expressed an interest in
developing this area for commercial purposes.

3.2.3.1 Water Sources Related Structures

Eleven new irrigation diversion structures and one new groundwater well are proposed for this

alternative.

3.2.3.2 Water Demand

The total annual evapotranspiration demand for Alternative F is 8,960 acre-feet (Table 3-4).

Table 3-4. Vegetated Area and Evapotranspiration Rate
for Alternative F

Reach : :;rrc;e; ) Evap(();rcarl:gi)ration

1 0 0

2 233 1,298

3 29 181

-4 344 1,668

5 495 2,204
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Reach Area Evapotranspiration
(acres) (acre-ft)
6 610 2,952
Total 1,711 8.304

3.24 ALTERNATIVE N

A layout of the proposed restoration for Alternative N is shown in Figure 3-6. As noted earlier,
Alternative N would include most of Alternative F’s vegetation features but lacks most of its
structural features. Most notably, it does not include either channelization or bank stabilization.
Activities proposed for each reach are described below.

Reaches 9 and 8: Invasive plant species, primarily saltcedar (Tamarix sp.), would be removed if
no threatened or endangered wildlife species are found associated with them. To prevent rapid
reestablishment of the invasive species, native vegetation would be planted in its place. Because
of the relatively good quality of the existing habitat in this reach, no other changes to the current
conditions are proposed.

Reach 7: No changes are proposed in Reach 7 due to the presence of the active Higley Quarry.
It is assumed that any vegetation planted would be damaged due to in-channel mining
operations. The continual quarrying of the Higley Plant would cause scouring to occur along the
main channel downstream, particularly in Reach 6. This could potentially damage any attempts
to establish vegetation along Reach 6. To reduce the effect of the Higley mining operations, the
quarry operators should be encouraged to preserve a narrow corridor unaltered by mining within
the existing main channel or to create a channel at grade to convey flows and bedload material to
Reach 6. By reducing the deposition, bedload material will continue to flow downstream,
maintaining the stability of the channel within Reach 6.

Reach 6: Relatively large areas of CW and MS will be established along the north side of the
river. The CW would be located south of the GRUSP site and irrigated using surface water from
the Hennessey Drain. The MS would be north of the GRUSP site, immediately outside of the
active channel and outside the 10-year floodplain, and would be irrigated using groundwater
from a new well. In both areas the water will be distributed by flood irrigation or by a SBIN.
Because the vegetation surrounds the GRUSP site, it may affect or be affected by, the
groundwater mound created by the GRUSP. The issues involved in planting around the GRUSP
site will be further addressed prior to construction.

On the south bank of the river, two areas of CW will be planted. One CW would be located in
an abandoned quarry depression directly east of Gilbert Road and within the 5-year floodplain.
The second CW would be a relatively narrow strip along the southern edge of the main channel.
Both areas will be irrigated using surface water and stormwater when available. Flood irrigation
is the preferred method of irrigation.
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

A WT would be constructed in the riverbed near the existing Hennessey Drain outlet, near the
east end of Reach 6. A berm of coarse rock would be constructed on the upstream side of the
WT to provide some protection from scour during flow events and help force flows away from
the south bank. The WT would be lined with a low-permeability liner system to help maintain
surface water levels and the saturated soil conditions necessary for vegetation growth. The WT
would be adjacent to a new CW stand at its upper (east) end, taking advantage of the saturated
soil conditions, and would be irrigated using surface water from the Hennessy Drain and either
SBIN or flood irrigation.

Reach 5: The Gilbert Quarry pit would be reshaped and converted to river bottom. CW, MS,
and SD would be planted on the overbank area. The MS and SD will be irrigated using
groundwater from a new well. The CW will be irrigated using surface water diverted from an
irrigation canal. The water will be distributed using SBIN.

The river channel in the western portion of this reach would also be reshaped and converted to
river bottom. WT and CW would be established at Evergreen Drain. The CW would be
irrigated using groundwater from the new well, and the WT would be supported by runoff from
Evergreen Drain.

The south bank will be vegetated with CW and a small stand of MS. Surface water and
stormwater will be used to irrigate these areas, with the water distributed by a SBIN.

A grade control structure would be placed in the main channel of the river at the center point of
the former Gilbert Quarry. As noted in the description of this structure under Alternative F, this
structure would help protect the channel and the newly-restored riparian area from head cutting
associated with extensive mining that has occurred downstream. The structure would span the
entire width of the riverbed, approximately 1,500 feet, and be designed to the estimated scour
depth. Figure 3-5 shows the longitudinal profile of the Salt River with the structure.

Reach 4: A large portion of this reach is located on a terrace north of the channel that is the site
of the closed Tri-City Landfill. The majority of this area will be left unvegetated due to the
presence of the landfill. However, a narrow strip of CW would be established along the north
bank of the river, at the edge of the main channel. The area will be irrigated using surface and
stormwater distributed by a SBIN.

The area along the south bank would support CW, MS, and a relatively large WT. Two surface
water outlets on the south bank would supply water to the SBIN to irrigate the vegetation. The
western outlet would support the WT as well as surrounding CW and MS. Since this southern
area is relatively protected from the main channel, damage to the channel and the irrigation
system would occur less frequently.

Reach 3: A drainage channel would be constructed to drain the southern portion of Reach 4 to
supply water to a new CW stand along the south bank that would be a continuation of the CW
stand at the western end of Reach 4. Water would be conveyed to the CW using the SBIN.
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Reach 2: The northern portion would support a WT surrounded by CW to the west, south, and
east and MS to the north. These features would be supported by surface water outlets and
maintained using a SBIN. Additional water may be supplied by a golf course located north of
the Salt River, if the water is of sufficient quality.

The south bank would include a small WT and small areas of CW and MS. One stand of CW
would surround the wetland; the second stand would be downstream of the first, with the stand
of MS located between the two CW areas. The WT would be constructed near the Country Club
Storm Drain on the existing river bottom and will need to withstand stormwater runoff.

MWWTP effluent would support two WT areas created at Alma School Road downstream of
the old quarry. The western WT will be flanked by CW to the west that will continue into Reach
1. The CW will be irrigated using SBIN. A small area south of the wetlands will be reshaped
and converted to new river bottom.

Reach 1: The CW stand adjacent to the western WT of Reach 2 will continue westward into the
main channel of the river.

An old recharge area on the south side of the river would be converted from ruderal vegetation to
a CW stand. The irrigation system currently used for recharge purposes can be used or modified
to irrigate the CW vegetation. The water source for this area is MWWTP effluent.

No activity is planned for the north side of the river. The SRPMIC has expressed an interest in
developing this area for commercial purposes.

3.2.4.1 Water Sources - Related Structures

Nine new irrigation diversion structures, no new WWTP diversion structures, and one new well
are proposed for Alternative N.

3.2.4.2 Water Demand

The total annual evapotranspiration demand for Alternative N 1s 7,736 acre-feet (Table 3-5).

Table 3-5. Vegetated Area and Evapotranspiration Rate
for Alternative N
Reach Area (acres) Evapotranspiration
(acre-feet)

1 31 320
2 141 905
3 29 181
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Reach Area (acres) Evapotranspiration
(acre-feet)

4 152 1,057
5 434 2,224
6 580 3,048
Total 1,387 7,736

3.2.5 ALTERNATIVE O (PREFERRED ALTERNATIVE)

Under the Preferred Alternative, the Corps would vegetate large portions of the project area and
provide minimal support or flood control structures. A layout of the proposed restoration for
Alternative O is provided in Figure 3-7. Activities proposed within specific reaches are
described below.

Reach 9 and 8: Invasive plant species, primarily salt cedar (Tamarix sp.), would be removed if
no threatened or endangered wildlife species are found associated with it. To prevent rapid
reestablishment of the invasive species, native vegetation would be planted in its place. Because
of the relatively good quality of the existing habitat in this reach, no other changes to the current
conditions are proposed.

Reach 7: No planting was proposed in Reach 7 because of the Higley Quarry Plant. It is
assumed that any vegetation planted would be damaged due to in-channel mining operations.
The continual quarrying of the Higley Plant would cause scouring to occur along the main
channel downstream, particularly in Reach 6. This could potentially damage any attempts to
establish vegetation along Reach 6. To reduce the affect of the Higley mining operations the
quarry operators should be encouraged to preserve a narrow corridor unaltered by mining within
the existing main channel or to create a channel at grade to convey flows and bed load material
to Reach 6. By reducing the deposition, bed load material would continue to flow downstream,
maintaining the stability of the channel within Reach 6.

A grade control structure would be placed in the main channel at the center point of the former
Gilbert Quarry. The infrastructure is needed to guarantee the river cross-section to maintain the
project features. Therefore, the grade control structure is necessary to stabilize the river.
However, it also provides incidental protection of Gilbert Road Bridge. The structure would
span the entire width of the riverbed, approximately 1,000 feet, and be designed to the estimated
scour depth.

Reach 6: Relatively large areas of CW and MS would be established along the north side of the
river. The CW would be located south of the GRUSP site and irrigated using surface water from
the Hennessey Drain. The MS would be north of the GRUSP site, immediately outside of the
active channel and outside the 10-year floodplain, and would be irrigated using groundwater
from a new well. In both areas the water will be distributed by flood irrigation or by a SBIN.
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Because the vegetation surrounds the GRUSP site, it may affect or be affected by, the
groundwater mound created by the GRUSP. The issues involved in planting around the GRUSP
site will be further addressed prior to construction.

On the south bank of the river, two areas of CW would be planted. One CW would be located in
an abandoned quarry depression directly east of Gilbert Road and within the 5-year floodplain.
The second CW would be a relatively narrow strip along the southern edge of the main channel.
Both areas would be irrigated using surface water and stormwater when available. Flood
irrigation is the preferred method of irrigation.

Reach 5: The Gilbert Quarry pit would be reshaped and converted to new river bottom. CW
and MS, and a small pocket of SD would be planted on the overbank area. The MS and SD
would be irrigated using groundwater from a new well. The CW would be irrigated using
surface water diverted from the irrigation canal via the SBIN.

The river channel in the western portion of this reach would also be reshaped and converted to
new river bottom. WT and CW would be established at Evergreen Drain, on the north side of the
channel. The CW would be irrigated using ground water from the new well, and the WT would
be supported by run off from Evergreen Drain.

The south bank would be vegetated with CW and a small stand of MS. Surface water and
stormwater would be used to irrigate these areas. Irrigation of the CW and MS would be done
by SBIN.

A grade control structure would be placed in the main channel at the center point of the former
Gilbert Quarry. This structure would help protect the newly-restored channel and upstream
riparian areas, as well as protect the Gilbert Road Bridge from head cutting associated with
downstream mining activities. The structure would span the entire width of the riverbed,
approximately 1,000 feet, and be designed to the estimated scour depth.

Reach 4: A large portion of this reach is located on a terrace north of the channel that is the site
of the closed Tri-City Landfill. This area would be left unvegetated due to the presence of the
landfill. The area along the south bank would support CW, MS and WT. Two surface water
outlets on the south bank would supply water to the SBIN to irrigate the vegetation. The western
outlet would support the WT as well as surrounding CW and MS. Since the southern area is
relatively protected from the main channel, damage to the channel and the irrigation system has
the potential to occur less frequently.

Reach 3: CW and MS stands would be established on the north and south banks. The SBIN
network installed to irrigate vegetation installed along the south bank in Reach 4 would be
extended to supply water to the CW vegetation in Reach 3. Water would be conveyed using the
SBIN.

Reach 2: The northern portion would support a WT feature surrounded by CW to the west,
south, and east. These features would be supported by surface water outlets, and maintained
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

using a SBIN. Additional water may be supplied by a golf course located north of the Salt River,
if it 1s of sufficient quality.

The south bank would support two wetland features and small areas of CW and MS. One small
stand of CW would surround the wetland; the second stand would be downstream of the first.
The wetland would be constructed near the Country Club Storm Drain on the existing river
bottom and would need to withstand storm water runoff.

Two wetland feature would be created in the old quarry downstream of Alma School Road . The
larger WT to the east and a second smaller WT located just south would both be surrounded by
CW stands. The CW would be irrigated using SBIN. A small area, south of the wetlands, would
be reshaped and converted to new river bottom.

Reach 1: This Reach would support one wetland feature and two CW stands. The WT would
be located to the north, within the main channel and would connect with a CW stand along the
north bank.  The percolation ponds found immediately outside of the southern bank would be
planted with CW. This area would be supported using the existing irrigation infrastructure.

3.2.5.1 Water Sources - Related Structures
Eight new irrigation diversion structures, no new WTTP diversion structures, and one new well

are proposed for Alternative O.

3.2.5.2 Water Demand

The total annual evapotranspiration demand for Alternative O is 8,550 acre-feet (Table 3-6).
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Table 3-6. Vegetated Area and Evapotranspiration Rate
for Alternative O

Reach (:;1122 : Evapcz‘:;ncs-};ti;ation.
1 66 475
2 226 1,565
3 29 181
4 152 1,057
S 434 2,224
6 580 3,048
Total 1,486 8.550

3.2.6 ALTERNATIVEE

A layout of the proposed restoration for Alternative E is provided in Figure 3-8. Activities
proposed within specific reaches are described below.

Reaches 9 and 8: Invasive plant species, primarily saltcedar, would be removed if no threatened
or endangered wildlife species are found associated with them. To prevent rapid reestablishment
of invasive species, native vegetation would be planted in its place. Because of the relatively
good quality of the existing habitat in this reach, no other changes to the current conditions are
proposed.

Reach 7: No changes were proposed in Reach 7 due to the presence of the active Higley
Quarry. It was assumed that any vegetation planted would be damaged due to in-channel mining
operations.

Reach 6: The existing drainage channel along the north side of the GRUSP site would be
extended past Gilbert Road to supply water to northern portion of Reach 5. This channel
presently carries Salt River Project water from the Hennessey Drain to the GRUSP.

CW would be planted south of the GRUSP site and MS and SD would be planted north of the
GRUSP site. The CW would be irrigated using a SBIN. Water from the drainage channel would
be diverted to the SBIN for CW use. MS and SD would be planted north of the drainage channel
and 1rrigated using SBIN and/or a drip/bubbler system. Groundwater from a new well would be
the source of water. Because the vegetation surrounds the GRUSP site, it may affect and be
affected by, the groundwater mound created by the GRUSP. The issues involved in planting
around the GRUSP site will be further addressed prior to construction.

On the south bank, the former quarry would be reshaped and seeded to establish SD. MS would
be planted upstream of the quarry outside of the 20-year floodplain, with the area irrigated using
SBIN with water diverted from the Hennessey Drain. The south bank would be stabilized with
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soil cement or coarse rock to prevent headcutting that could compromise the establishment of
vegetation.

A WT and CW area would be established at the Hennessey Drain and GRUSP diversion. A
berm of coarse rock would be constructed on the upstream side of the WT to provide some
protection during flow events and contribute to forcing flow away from the south bank. The WT
would be lined with a low-permeability liner system to help maintain surface water level and the
saturated soil conditions necessary for vegetation growth. The WT would be surrounded by CW,
taking advantage of the saturated soil conditions, and would be irrigated using SBIN and or flood
irrigation. Surface water from the Hennessey Drain would be used to irrigate this area.

Reach 5: The Gilbert Quarry pit would be reshaped and converted to river bottom. The north
drain from Reach 6 would continue downstream to Reach 5 to provide water to CW, MS, and SD
in and around the new river bottom. The MS and SD would be irrigated using SBIN with

groundwater from a new well.

A WT would be created on a terrace at the Evergreen Drain outlet. Groundwater from a new
well can be used for additional water, if necessary. The WT would be designed to handle
stormflows and disperse stormwater laterally. Side drains would be constructed to disperse the
stormwater. The CW and MS surrounding the WT will be irrigated using SBIN.

On the south bank, from Gilbert Road to Lehi Cemetery, SD would be established in the upland
area and irrigated with a SBIN, using diverted surface water. The south riverbank in this area
would be stabilized (Figure 3-4), preferably using soil cement, to prevent erosion and the loss of
newly established vegetation. If implemented, the structure would be 5,000 feet long, 30 feet
tall, and 6 feet deep.

The main channel of the river would be reshaped to allow the establishment of river bottom and
to increase channel conveyance capacity. Although naturally occurring flow events could also
be used to reshape the river bottom, mechanical reshaping would provide material to use for the
construction of proposed features.

Reach 4: A large portion of this reach is located on a terrace north of the channel that is the site
of the closed Tri-City Landfill. MS could be established in this area if there are no water quality
issues and the soil layer over the landfill cap is sufficiently deep to allow trees to establish an
adequate root system. The area would be irrigated using surface water or stormwater redirected
from the Evergreen Drain to the terrace via SBIN.

Reach 3: No activity is planned in this area.

Reach 2: Along the north bank and within the channel between Alma School Road and
Longmore Road, SD would be established and irrigated using SBIN and surface water. A WT
and small CW stand would also be established and irrigated using runoff from a golf course.

Along the south bank, a WT would be constructed near the Country Club Storm Drain on the
existing river bottom. It appears that the wetland area is protected from main channel flow, but
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the WT will need to be able to withstand stormwater runoff. CW would be planted immediately
adjacent to the WT. This area would be located in a high-velocity area and would suffer damage
during flow events, on average once every 3 years. However, these flow events would also
allow the transport of seeds and vegetative propagules further downstream, aiding establishment
of vegetation in new areas.

The old quarry at Alma School Road would be converted to new river bottom.

Bank stabilization with soil cement is recommended for the south bank between Country Club
Road and Alma School Road (Figure 3-4) to prevent a southerly migration of the river resulting
in damage to project features and Highway 202. Soil cement bank protection in this area would
be 3,000 feet long, 40 feet tall and 6 feet deep.

Reach 1: An abandoned water recharge area on the south side of the river would be converted
from ruderal vegetation to a CW stand. The irrigation system currently used for recharge
purposes can be used or modified to irrigate the CW vegetation. The water source for this area is
MMWTP effluent.

The only measure that would be applied to the main channel of the river is the eradication of
invasive vegetation species, provided that no threatened or endangered species are associated
with them, followed by possible enhancement plantings to avoid reoccurrence of invasive plants.
3.2.6.1 Water Sources - Related Structures

Four new irrigation diversion structures, no new WWTP diversion structures, and one new well
are proposed for Alternative E.

3.2.6.2 Water Demand

The total annual evapotranspiration demand for this alternative is 4,568 acre-feet (Table 3-7).
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Table 3-7. Vegetated Area and Evapotranspiration Rate
for Alternative E

Reach ( irr: ) Evarzgzl‘rf;r_l;s;i‘)ation
: 38 242
‘ 98 261
3 0 0
4 128 384
> 577 1,461
6 575 2,191
Total 1.416 4.540

3.2.7 ALTERNATIVE A

A layout of the proposed restoration for Alternative A is shown in Figure 3-9. Activities
proposed within specific reaches are described below.

Reach 9 and 8: Invasive plant species, primarily saltcedar, would be removed if no threatened
or endangered wildlife species are found associated with them. To prevent rapid reestablishment
of invasive species, native vegetation would be planted in its place. Because of the relatively
good habitat in this reach, no other changes to the current conditions are proposed.

Reach 7: No changes are proposed in Reach 7 due to the presence of the active Higley Quarry.
It is assumed that any vegetation planted would be damaged due to in-channel mining
operations.

Reach 6: In the northern part of the reach, SD would be planted on both the north and south
sides of the GRUSP site. The SD would be irrigated using a SBIN and water diverted from the
drainage channel. Because the vegetation surrounds the GRUSP site, it may affect and be
affected by, the groundwater mound created by the GRUSP. The issues involved in planting
around the GRUSP site will be further addressed prior to construction.In the southern part of the
reach, SD would be established at the Hennessy Drain, where the north and south GRUSP
channels diverge. This area would be irrigated using SBIN and/or flood irrigation. Surface
water from the Hennessey Drain would be used as a water source.

Reach 5: The old Gilbert Quarry would be reshaped to create new river bottom. A new
groundwater well would be drilled to provide water to SD planted in and around the new river
bottom. The SD would be irrigated by SBIN. This water source can also be supplemented by
overland flow from water diverted from the Evergreen Drain during storm events.
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On the western end of the south bank, a small area of SD would be established along the upland
area. The SD would be irrigated with SBIN using diverted surface water.

Reach 4: No activity is planned for this reach.
Reach 3: No activity is planned for this reach.
Reach 2: No activity is planned for this reach.

Reach 1: No activity is planned for this reach.

3.2.7.1 Water Sources - Related Structures

Three new irrigation diversion structures are proposed for this alternative.

3.2.7.2 Water Demand

The total annual evapotranspiration demand for this alternative is 1,001 acre-feet (Table 3-8).

Table 3-8. Vegetated Area and Evapotranspiration Rate

for Alternative A
Reach Area Evapotranspiration
(acres) (acre-feet)

1 0 0
2 0 0
3 0 0
4 0 0
5 198 396
6 298 595

Total 496 992

3.3 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
FURTHER EVALUATION

Ten additional alternatives were developed and evaluated during the alternatives formulation and
screening process but were eliminated from further consideration. A brief description of each of
these alternatives is provided below, including the rationale for elimination from further analysis.
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

3.3.1 ALTERNATIVE B

Vegetation Community Restoration

Under Alternative B, invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW planted to discourage reestablishment of invasive species.

Native MS and SD vegetation would also be planted north and south of the GRUSP site and at
the Hennessey Drain outlet.

In the middle reaches, a MS bosque would be created on a floodplain terrace at the outlet of the
Evergreen Ditch, and SD vegetation would be planted along the south bank of the channel.
Depending on water quality issues, SD vegetation may also be planted on a floodplain terrace
north of the channel (Tri-City Landfill).

In the lower reaches of the project area, a small MS bosque and SD planting area would be
constructed along the south bank of the channel near the Country Club Storm Drain.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, a low-flow channel and a spillway would be

constructed to convey flow within the Gilbert Quarry. Riprap or soil cement would be placed on |
both sides of the spillway to prevent scouring and along the north bank of the channel to increase

flow conveyance.

new diversion and/or supply structures would be constructed to provide irrigation water for the
planting areas:

m five structures to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and

m  one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either SBIN (composed of a network of shallow ditches), flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

3.3.2 ALTERNATIVE C

Vegetation Community Restoration

Under Alternative C invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation planted to discourage reestablishment of invasive
species. Native CW, MS, and SD would also be planted along two water distribution channels
downstream of the Hennessey Drain near the GRUSP site. A WT feature with CW vegetation
would be created on the riverbed near the outlet of the Hennessey Drain.

In the middle reaches, SD, CW, and MS vegetation would be planted on the overbank area near
the Gilbert Quarry, and a WT feature would be created at the Evergreen Ditch outlet. SD, CW,
and MS vegetation would be planted around the WT feature to create a buffer from stormflows.
Depending on water quality issues, SD vegetation may also be planted on a floodplain terrace
north of the channel (Tri-City Landfill).

In the lower reaches of the project area, a small WT feature with SD, CW, and MS vegetation
would be created near the Country Club Storm Drain.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, two water distribution channels would be created to
convey irrigation and stormwater from the Hennessey Drain to downstream planting areas. A
coarse rock berm would also be constructed near the Hennessey Drain outlet to protect the south
bank from erosion during high flow events. Additionally, the Gilbert Quarry pit would be
reshaped and a new river bottom created to convey flow. In the lower reaches, soil cement
would be placed on the south bank between Country Club Road and Alma School Road to
stabilize the bank and prevent future erosion.

Seven new diversion and/or supply structures would be constructed to provide irrigation water
for the planting areas:

® six structures to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and

m one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.3 ALTERNATIVE D

Vegetation Community Restoration

Under Alternative D invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation planted to discourage reestablishment of invasive

species.

In the middle reaches, SD, CW, and MS vegetation would be planted on the overbank area near
the Gilbert Quarry, and a WT feature would be created immediately west of Gilbert Road. CW
and MS vegetation would be planted around the WT feature to create a buffer from stormflows.
Depending on water quality issues, SD vegetation may also be planted on a floodplain terrace
north of the channel (Tri-City Landfill).

In the lower reaches of the project area, a WT feature would be created within the main channel
and a small strip of CW vegetation would be planted along the northern channel edge. An
elongated WT feature with CW and MS vegetation would also be created along the south bank.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, the Gilbert Quarry pit and the river bottom would be
reshaped to convey flow, and a grade control structure would be installed to control bed
degradation and protect newly planted vegetation. Immediately downstream of the grade control
structure, soil cement would be placed on the north bank (approximately 5,500 linear feet) to
stabilize the bank and prevent future erosion.

Under this alternative, seven new diversion and/or supply structures would be constructed to
provide irrigation water for the planting areas:

m six structures to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and

m  one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.4 ALTERNATIVE G

Vegetation Community Restoration

Under Alternative G invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation would be planted to discourage reestablishment of
invasive species.

Native CW and MS vegetation would also be planted along two newly created water distribution
channels located downstream of the Hennessey Drain. Additionally, a WT feature with CW
vegetation would be created on the riverbed near the outlet of the Hennessey Drain.

In the middle reaches, CW and MS vegetation would be planted in and around the dry lakebed
that would be created from the Gilbert Quarry pit, and a WT feature would be created at the
Evergreen Ditch outlet. CW and MS vegetation would be planted around the WT feature to
create a buffer from stormflows. CW and MS vegetation would also be planted along the banks
of the newly created diversion channels as they extend downstream. Depending on water quality
issues, SD vegetation may also be planted on a floodplain terrace north of the channel (Tri-City
Landfill).

In the lower reaches of the project area, a WT feature would be created on the existing river
bottom near the Country Club Storm Drain. CW and MS vegetation would be planted around
the WT feature to create a buffer from stormflows. A second WT feature would be created near
Alma School Road, downstream of the old quarry.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, two water distribution channels would be created to
convey irrigation water and stormwater from the Hennessey Drain. A coarse rock berm would
also be constructed near the Hennessey Drain outlet to protect the south bank from erosion
during high flow events. Additionally, the Gilbert Quarry pit would be filled and reshaped, and
four spillways would be constructed to convey flow. Riprap or soil cement would be placed on
both sides of the spillways to prevent scouring and along the north bank of the channel to
increase flow conveyance.

Downstream of the quarry the main channel would be reshaped to create river bottom and
increase channel conveyance capacity. Soil cement would be placed along the south bank to
protect Lehi Cemetery. In the lower reaches, soil cement would be placed on the south bank
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U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

between Country Club Road and Alma School Road to stabilize the bank and prevent future
erosion.

Ten new diversion and/or supply structures would be constructed to provide irrigation water for
the planting areas:

® nine structures to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and

m  one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.5 ALTERNATIVE H

Vegetation Community Restoration

Under Alternative H invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation would be planted to discourage reestablishment of
invasive species. Native MS and SD vegetation would be planted along two newly created water
distribution channels downstream of the Hennessey Drain. Additionally, a WT feature with MS
vegetation would be created on the riverbed near the outlet of the Hennessey Drain.

In the middle reaches, CW and MS vegetation would be planted in and around the dry lakebed
that would be created from the Gilbert Quarry pit, and a WT feature would be created at the
Evergreen Ditch outlet. MS and a small amount of CW vegetation would be planted around the
WT feature to create a buffer from stormflows. MS vegetation would also be planted along the
banks of the newly created diversion channels as they extend downstream. Depending on water
quality issues, SD and MS vegetation may also be planted on a floodplain terrace north of the
channel (Tri-City Landfill).

In the lower reaches of the project area, a WT feature would be created on the existing river
bottom near the Country Club Storm Drain. MS and SD vegetation would be planted around the
WT feature to create a buffer from stormflows. A second WT feature would be created near
Alma School Road, downstream of the old quarry.
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Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, two water distribution channels would be created to
convey irrigation and stormwater from the Hennessey Drain. A coarse rock berm would also be
constructed near the Hennessey Drain outlet to protect the south bank from erosion during high
flow events. Additionally, the Gilbert Quarry pit would be filled and reshaped, and a spillway
would be constructed to convey flow. Riprap or soil cement would be placed on both sides of
the structure to prevent scouring and along the north bank of the channel to increase flow
conveyance.

Downstream of the quarry the main channel would be reshaped to create river bottom and
increase channel conveyance capacity. Soil cement would be placed along the south bank to
protect Lehi Cemetery. In the lower reaches, soil cement would be placed on the south bank
between Country Club Road and Alma School Road to stabilize the bank and prevent future
erosion.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

Ten new diversion and/or supply structures would be constructed to provide irrigation for the
planting areas:

m nine structures to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and
m  one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.6 ALTERNATIVE I

Vegetation Community Restoration

Under Alternative I invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation would be planted to discourage reestablishment of
invasive species.

Va Shly ay Akimel Ecosystem September 2004
Restoration Feasibility Study 3.3

Final Environmental Impact Statement J&S 03048



U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

In the middle reaches, SD vegetation would be planted on benches along the newly created low-
flow channel extending downstream from the Hennessey Drain to Gilbert Road, and two pockets
of CW vegetation would be planted on terraces immediately above the 5-year floodplain.
Additionally, a WT feature bordered by CW vegetation would be created on the riverbed near the
outlet of the Hennessey Drain.

In the middle reaches, CW vegetation would be planted in the reshaped Gilbert Quarry pit, and
WT features would be created within the channel. CW and MS vegetation would be planted
around the WT features to create a buffer from stormflows.

In the lower reaches of the project area, WT features would be created at the upstream and
downstream (Alma School Road) ends of the low-flow channel. Strips of CW vegetation would
be planted along the channel to create a buffer from stormflows.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, a low-flow channel would be constructed from the
downstream end of the Hennessey Drain to Gilbert Road to increase flow conveyance capacity.
Buried dikes would be constructed in the overbank area to control lateral movement of the low-
flow channel. A coarse rock berm would also be constructed near the Hennessey Drain outlet to
protect the newly created wetland and the south bank from erosion during high flow events.

Farther downstream, the Gilbert Quarry pit would be reshaped to create river bottom, and the
north bank would be set back and armored with riprap or soil cement to prevent scouring and
increase flow conveyance. Downstream of the quarry the main channel would be reshaped to
create river bottom and increase channel conveyance capacity, and grade control structures
would be installed to control bed degradation and protect newly planted vegetation. Soil cement
would also be placed along the south bank (approximately 5,500 linear feet) to protect the island
immediately south of the Gilbert Quarry.

In the lower reaches, soil cement would be placed on the south bank between Country Club Road
and Alma School Road to stabilize the bank and prevent future erosion, and buried dikes would
be constructed in the overbank area to control lateral movement of the low-flow channel.

Nine new diversion and/or supply structures would be constructed to provide agricultural
tailwater and stormwater from the Evergreen Ditch and Hennessey Drain to the planting areas.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.
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Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.7 ALTERNATIVE J

Vegetation Community Restoration

Under Alternative J invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation planted to discourage reestablishment of invasive
species.

In the middle reaches, CW and MS vegetation would be planted along the main channel near the
GRUSEP site, and CW vegetation would be planted in the abandoned quarry depression directly
east of Gilbert Road. A WT feature bordered by CW vegetation would also be created on the
riverbed near the outlet of the Hennessey Drain. SD, MS, and CW vegetation would be planted
in the reshaped Gilbert Quarry pit. Near Gilbert Road a WT feature would be created and the
south bank would be planted with MS and CW vegetation. Depending on water quality issues,
SD and MS vegetation may also be planted on a floodplain terrace north of the channel (Tri-City
Landfill).

In the lower reaches of the project area, a WT feature would be created on the existing river
bottom near the Country Club Storm Drain. Two small pockets of CW vegetation would be
planted near the WT feature to create a buffer from stormflows. A second WT feature
surrounded by CW vegetation would be created near Alma School Road, downstream of the old
quarry.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, the abandoned quarry east of Gilbert Road would be
reshaped to create river bottom, and the south bank would be armored with soil cement to
prevent erosion. A coarse rock berm would be constructed near the Hennessey Drain outlet to
protect the newly created wetland and the south bank from erosion during high flow events.

Farther downstream, the Gilbert Quarry pit would be reshaped to create river bottom, and the
south bank (approximately 5,500 linear feet) would be armored with soil cement to prevent
erosion. The main channel, downstream of the Evergreen Drain outlet, would be reshaped to
create river bottom and increase channel conveyance capacity.

In the lower reaches, a drainage channel would be constructed to supply irrigation water to
planting areas, and the abandoned quarry would be reshaped to create river bottom. Soil cement
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would also be placed on the south bank between Country Club Road and Alma School Road to
stabilize the bank and prevent future erosion.

Twelve new diversion and/or supply structures would be constructed to provide irrigation water
for the planting areas:

m  Eleven structures to divert agricultural tailwater and stormwater from the Evergreen
Ditch and Hennessey Drain; and

m one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.8 ALTERNATIVE K

Vegetation Community Restoration

Under Alternative K invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation planted to discourage reestablishment of invasive
species.

In the middle reaches, CW and MS vegetation would be planted along the North channel bank
near the GRUSP site, and a WT feature would be created on the riverbed near the outlet of the
Hennessey Drain. CW vegetation would be planted around the WT feature to provide a buffer
against stormflows. SD, MS, and CW vegetation would be planted in the overbank areas, and a
WT feature would be created at the Evergreen Drain outlet. WT features would also be created
near Gilbert Road and planted with MS and CW vegetation to create buffers from stormflows.
Depending on water quality issues, SD and MS vegetation may also be planted on a floodplain
terrace north of the channel (Tri-City Landfill). Additionally, a WT feature with CW and MS
vegetation would be created along the south bank.

In the lower reaches of the project area, a WT feature would be created on the existing river
bottom near the Country Club Storm Drain. Two small pockets of CW vegetation would be
planted near the WT feature to create a buffer from stormflows. A second WT feature
surrounded by CW vegetation would be created near Alma School Road, downstream of the old

quarry.
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Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, a coarse rock berm would be constructed near the
Hennessey Drain outlet to protect the newly created wetland and the south bank from erosion
during high flow events. In the lower reaches, a drainage channel would be constructed to
supply irrigation water to downstream planting areas.

Twelve new diversion and/or supply structures would be constructed to provide irrigation water
for the planting areas:

m cleven structures to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and

m  one new well located near the GRUSP site.

[rrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.9 ALTERNATIVE L

Vegetation Community Restoration

Under Alternative L invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation would be planted to discourage reestablishment of
invasive species.

In the middle reaches, CW and MS vegetation would be planted along the main channel near the
GRUSP site, and two WT features would be created on the riverbed near the Hennessey Drain
outlet. WT features would be created near Gilbert Road and upstream of the Evergreen Drain
outlet. CW vegetation would be planted around the WT features to provide a buffer against
stormflows and in designated areas along the channel banks.

In the lower reaches of the project area, a WT feature would be created on the existing river
bottom near the Country Club Storm Drain. Two small pockets of CW vegetation would be
planted near the WT feature to create a buffer from stormflows. A second WT feature
surrounded by CW vegetation would be created near Alma School Road, downstream of the old

quarry.
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Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, the abandoned quarry east of Gilbert Road would be
reshaped to create river bottom, and the south bank would be armored with soil cement or riprap
to prevent erosion and increase flow conveyance capacity. A grade control structure would be
constructed in center of the abandoned quarry to prevent bed degradation, and to protect the
Gilbert Road Bridge and newly planted vegetation. Soil cement would also be placed on the
south bank between Country Club Road and Alma School Road to stabilize the bank and prevent
future erosion.

Eight new diversion and/or supply structures would be constructed to provide irrigation water for
the planting areas:

m  seven structure to divert agricultural tailwater and stormwater from the North Canal;
m one new well located near the GRUSP site.

Irrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.3.10 ALTERNATIVEM

Vegetation Community Restoration

Under Alternative M invasive plant species, primarily saltcedar, would be removed in the upper
reaches of the project area and CW vegetation would be planted to discourage reestablishment of
invasive species.

In the middle reaches, WT features would be created on the upper channel banks and on the
riverbed near the Hennessey Drain outlet. CW vegetation would be planted around the WT
features to provide a buffer against stormflows. The abandoned quarry depression directly east
of Gilbert Road would also be planted with CW vegetation. WT features would be located on
the upper channel bank near Gilbert Road, at the Evergreen Drain outlet, and along the south
bank. WT features would be planted with MS and CW vegetation to create buffers from
stormflows. Depending on water quality issues, SD and MS vegetation may also be planted on a
floodplain terrace north of the channel (Tri-City Landfill). Additionally, a series of WT features
would be created along the south bank and planted with CW and MS vegetation.
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In the lower reaches of the project area, a WT feature would be created on the existing river
bottom near the Country Club Storm Drain. Two small pockets of CW vegetation would be
planted near the WT feature to create a buffer from stormflows. A second WT feature
surrounded by CW vegetation would be created near Alma School Road, downstream of the old
quarry.

Flow Conveyance Improvements, Diversion/Supply Structures and Irrigation

In the middle reaches of the project area, the abandoned quarry on the south bank upstream of
Gilbert Road would be reshaped to create river bottom, and the south bank would be armored
with soil cement to prevent erosion. A coarse rock berm would be constructed near the
Hennessey Drain outlet to protect the newly created wetland and the south bank from erosion
during high flow events.

Farther downstream, the Gilbert Quarry pit would be reshaped to create river bottom, and a grade
control structure would be constructed in the center of the quarry pit to prevent bed degradation,
and to protect the Gilbert Road Bridge and newly planted vegetation. Additionally, the south
bank (approximately 5,500 linear feet) would be armored with soil cement to prevent erosion. In
the lower reaches, a drainage channel would be constructed to supply irrigation to planting areas.

Twelve new diversion and/or supply structures would be constructed to provide irrigation water
for the planting areas:

m cleven structure to divert agricultural tailwater and stormwater from the Evergreen Ditch
and Hennessey Drain; and

m  one new well located near the GRUSP site.

[rrigation water from new and existing sources would be distributed to the planting areas by a
network of lined irrigation channels and underground pipes. The planting areas would be
irrigated using either an SBIN composed of a network of shallow ditches, flood irrigation, or a
drip irrigation system.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

Va Shly ‘ay Akimel Ecosystem September 2004
Restoration Feasibility Study 3-40

Final Environmental Impact Statement J&S 03048



U.S. Army Corps of Engineers, Los Angeles District Description of Alternatives

3.3.11 ALTERNATIVE N

Non-Structural Measures

Under Alternative N the following non-structural measures would be implemented individually
or in combination.

m allocation of water for restoration;
®m  zoning controls;

m climination of gravel mining;

m  best management practices (BMPs);
m Jand set-asides; and

m re-operation of upstream dams.

Rationale for Rejecting Alternative from Further Consideration

This alternative was rejected from further consideration because initial screening based on HGM
modeling concluded it would not achieve the restoration objectives set forth in the purpose and
need statement.

3.4 RECREATION OPTIONS
3.4.1 INTRODUCTION

The goal of the recreation component is to provide opportunities for visitors of all ages, abilities,
and backgrounds to enjoy this unique resource while developing an awareness, knowledge, and
understanding of desert riparian habitat and its relationship to the surrounding environment.
Additionally, it presents an opportunity to acknowledge and understand the influence of the Salt
River on the environment and cultures throughout the Valley’s history. Visitors to potential
recreation facilities along the study area reach could participate in a variety of pursuits from
enjoying scenic views, picnicking with the family, learning about the habitat, or exploring the
resource on foot, by bicycle, or on horseback.

Recreational components that were considered for this project have been limited to trails and a
Cultural Center. More aggressive recreational components, such as recreational lakes, sporting
centers, sports fields, etc., were rejected as out of harmony with the character of this project. The
following section discusses the general nature of the planned trails. Section 3.4.3 discusses the
Cultural Center. Later sections discuss how various trail alignments were combined with the
Cultural Center to create recreation plan alternatives, referred to herein as “Recreation Options.”
Three options are then presented for consideration.
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3.4.2

TRAILS

3.4.2.1 Description of Trail Amenities

The trails are proposed as multi-use trails, available for access by pedestrians, bicyclists,
wheelchairs, and equestrians. Motorized vehicles would be prohibited, with the exception of
project maintenance vehicles and motorized wheelchairs.

Access to the trails would be available to both SRPMIC Community members and also to non-
Community members. Use of the trails would be limited to daylight hours and after dark
lighting will not be available along the trails or at the rest stops.

The following design elements are currently anticipated for the trails:

m [2-foot wide dirt trail/path surfaced with decomposed granite, crushed aggregate or
similar

m  Trail lined with boulders or curbing to define the trail location. (Curbing along both sides
of the trail assumed for costing purposes)

m Parking lot and trailhead with appropriate signage at major access points. For costing
purposes, one such parking lot is assumed for every four trail miles.

m  Mileage markers every 1/4 mile

m  Plaques or similar markers or signs at significant project feature locations to educate the
public relative to cultural, biological or environmental aspects of the project.

m  Concrete benches approximately every quarter mile

m  Rest stops spaced at approximately one per mile, each perhaps overlooking a significant
project feature. Each rest stop is currently envisioned as including a 12°x12’ shade
structure constructed on a concrete pad, one metal picnic table, two trash receptacles, a
bike stand, low height masonry wall, and a stand alone plaque or other signage to discuss
a nearby project feature or to present other historical, cultural or educational material.

m As appropriate, incorporate art that highlights the cultural, historical or environmental
aspects of the project into the design of such things as bike racks, rest stations, shade
structures, signage, etc.

m  Gates at the major access points, so that the trails can be closed at night and/or during
maintenance activities.

m  Guard posts or other barriers at access points to prevent unauthorized vehicular access.

m  No fencing is currently contemplated.

m  Signage at major street crossings, both to identify the street and to identify the trail.

m At bridged crossings, the trail will cross under the bridge to avoid conflict with vehicular
traffic on the roadways. At unbridged crossings (e.g., McKellips Road), the project will
include construction of a refuge island in the middle of the roadway as a zone of
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protection for pedestrians. The project will not include pedestrian overpass bridges or
traffic signals for pedestrian access.

Potable water is not available within the project boundaries. Therefore, drinking fountains and
restrooms are not included.

Where possible, the trails have been designed to connect with the City of Mesa’s existing trail
system along the canals within the City of Mesa. Refer to Figure 3-10 for the City of Mesa’s
existing trail system.

3.4.2.2 Construction Costs for the Trails

The estimated construction cost of the trails, including the amenities described in the foregoing
section and including design and construction contingencies, is approximately $270,000 per trail
mile. More detailed information on trail construction costs is provided in the Appendix E of the
final feasibility study report.

3.4.2.3 Operation and Maintenance Costs for the Trails

Based on City of Mesa experience with their trails, the operation and maintenance costs for the
trails are anticipated to be approximately $50,000 per year per trail mile.

34.2.4 Trail Visitation Rates

The City of Mesa has several trails that are similar in design and use to the trails proposed for the
project. There currently are no recorded data available for usage rates on the existing City of
Mesa trails. Visitation estimates provided herein are based on City of Mesa Parks and
Recreation staffers personal observations and estimates of trail use.

The City of Mesa Parks and Recreation staffers estimate that approximately 30 people per day
will use each project trail mile in the summer (for the purposes of this section, “summer” is
defined as June through September) and 45 people per day per trail mile in the winter (i.e., the
rest of the year). This equates to an average usage rate for the entire year of approximately 40
people per day per trail mile.

The City of Mesa Parks and Recreation staffers also provided the following additional
information about anticipated, estimated peak usage rates on the trail system. Peak days for trail
usage are Saturday and Sunday. Peak hours for trail usage are estimated to be between 6 a.m.
and 9 a.m. and again between 3 p.m. and 6 p.m. The table below summarizes estimated usage
during different peak and non-peak periods.
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Table 3-9. Estimated Trail Usage

Description of Alternatives

Trail Usage Period

Visitors

Average Winter Month Usage

Average Summer Month Usage

Usage Averaged Year-Round

Winter Peak Days (Sat & Sun)

Winter Non-Peak Days (weekdays)

Peak Hour on Peak Day in Winter
Non-Peak Hour on Peak Day in Winter
Peak Hour on Non-Peak Day in Winter
Non-Peak Hour on Non-Peak Day in Winter
Summer Peak Days (Sat & Sun)
Summer Non-Peak Days (weekdays)
Peak Hour on Peak Day in Summer
Non-Peak Hour on Peak Day in Summer
Peak Hour on Non-Peak Day in Summer

Non-Peak Hour on Non-Peak Day in Summer

45 users per day
30 users per day
40 users per day
70 users per day
35 users per day
7.8 users per hour
3.9 users per hour
3.9 users per hour
1.9 users per hour
46.7 users per day
23.4 users per day
5.2 users per hour
2.6 users per hour
2.6 users per hour

1.3 users per hour

3.4.3 CULTURAL CENTER

3.4.3.1 Description of Cultural Center

The concept for the Cultural Center comes from a programming document for a “Museum and
Cultural Center,” as provided to the project team by SRPMIC staff (“Museum and Cultural
Center Conceptual Design 20% Submittal” by David N. Sloan and Associates, StastnyBrun
Architects, Inc., and Native American Design Collaborative). The programming document
discusses a complex of several buildings that, taken together, comprise the Museum and Cultural
Center (hereafter referred to only as the “Cultural Center”). Figure 3-11 shows the proposed
layout of the Cultural Center. The individual buildings listed in the programming document are

shown below with their estimated square footages.
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Description of Alternatives

Table 3-10. Square Footage of Cultural Center Buildings

Buildings Included in the Programming Document

Estimated Square Footage

Museum 19,200
Cultural Education Center 10,200
Performing Arts Center 18,200
Food Services 7,900
Traditional Habitat Interpretive Center 4,000
Restored Environmental/Botanical Center 4,800
Total Square Footage 64,300

The project trail system will have ties and connections to the Cultural Center. Refer to the

attached recreation option plans.

3.4.3.2 Costs and Eligibility for Cost-Sharing

Not all elements within the Museum and Cultural Center complex are eligible for cost sharing by
the Corps. A list of cost-sharable items is given below with the estimated costs of each element.
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Table 3-11. Cultural Center: Preliminary Estimate of Cost-Sharable Elements

Design Element

Additional Comments

Estimated Costs

Museum:

Restrooms (only) in the Museum or
as a stand-alone building

Restrooms are a support
feature for the trail system

615SF x $100/SF = $61,500

Habitat Interpretive Center:

Outdoor demonstration area only

Exact character of the
outdoor demonstration area
not yet determined

1050 SF x $15/SF for hardscape =
$15,750

Ramadas and Outdoor Shelters

None

1 each x $15,000/ea = $15,000
(other ramadas are already built into
the cost of the project trails)

Access Road and Parking

Limit cost to a small parking
lot to support the trailhead,
not the full cost of the
parking lot for the Cultural
Center

Estimated $10,000 for a small (12
cars) asphalt paved parking lot

Utilities

Portion of the overall utility
installation costs for the
Cultural Center to support
the restrooms

Estimated $20,000 for restroom
utilities

Electrical lighting

For the parking lot,
restrooms and ramadas

$15,000

Miscellaneous:
Picnic Tables
Trash Receptacles
Benches

Signs

None

4 each x $2,000/ea = $8.,000
8 each at $160/ea = $1,280
5 each at $600/ea = $3,000
10 each at $120/ea = $1,200

Total Estimated Construction Cost of Cost-Sharable Improvements

$150,730

As shown in Table 3-11, the construction cost for cost-sharable items at the Cultural Center are
anticipated to be in the range of $100,000 - $200,000. For reference only, according to the
programming document, the total construction cost of the entire Cultural Center complex is

estimated to be $10,978,600.

For the purposes of this report, it 1s assumed that Corps participation in the Cultural Center will
be limited to the elements listed in the table above and that the non-federal sponsor will provide
other funding to allow the remainder of the Cultural Center to be added to the project during the
Preliminary Engineering Design (PED) phase as a “betterment.” The “betterment” will be
entirely locally funded. The portion of the Cultural Center included in the project during the
feasibility phase is limited to the cost-sharable items. The cost-sharable items (taken alone) are
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referred to hereafter as the “restroom/ramada facility,” but it shall be understood that such term
includes the parking lot and other associated improvements listed in the table above.
Furthermore, where the recreation plans show a “Cultural Center,” it shall be understood to mean
a cost-sharable “restroom/ramada” facility that will be upgraded during PED to a Cultural Center
(via a locally funded “betterment”).

3.4.3.3 Operation and Maintenance Costs for the Cultural Center

The operation and maintenance costs discussed previously for the trail system ($50,000 per trail
mile per year) are adequate to cover the minimal O&M costs for the restroom/ramada facility.
The O&M costs for the upgraded Cultural Center are immaterial, since the upgrade to a full
Cultural Center will be a “betterment” fully funded by the local sponsor. Economic justification
for said “betterment” is not required in the feasibility study.

3.4.3.4 Visitation Rates for the Cultural Center

For the purposes of the feasibility study, visitation numbers will not be credited to the
restroom/ramada facility as a stand-alone feature. (By itself, the restroom/ramada facility has
little very “draw.”) For the purposes of the feasibility study, the restroom/ramada facility is
viewed as being part of the trail system, and will be justified based on the visitation numbers for
the trail system.

Visitations for the upgraded Cultural Center are immaterial since economic justification of said
“betterment” is not required in the feasibility study.

3.4.3.5 Location for the Cultural Center

In past iterations of this report, the Cultural Center has been shown at the southeast corner of the
intersection of Dobson Road and McKellips Road, with an alternative location at the southwest
corner of Gilbert Road and the Beeline Highway. The Corps has since ruled that the Cultural
Center must be within the limits of the river restoration project to be eligible for cost sharing by
the Corps. Therefore, the location at Dobson Road and McKellips Road has been discarded in
favor of the location at the intersection of Gilbert Road and the Beeline Highway.

3.44 RECREATIONAL OPTIONS
Three recreation options are presented herein for consideration. Each option includes the

Cultural Center location at the southwest corner of Gilbert Road and Beeline Highway and varies
the trail alignments.
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3.4.4.1 Option A

In Option A (Figure 3-12), a trail on the west end of the project would connect to the City of
Mesa’s Riverview Park where an existing underpass under the freeway is located. It would also
connect to Dobson Road at the existing Dobson Road freeway underpass. From these
connection points, trail users could proceed south on Dobson Road (using existing bike paths and
sidewalks within the Dobson Road right-of-way) to connect to the City of Mesa’s existing trail
system along the Tempe Canal. The City of Mesa’s existing trail system is shown in Figure 3-10
for reference.

In Option A, a trail on the south side of the river between Gilbert Road and Val Vista Drive
would serve to connect residents living north of the Red Mountain Freeway (the 202 Freeway) to
the City of Mesa’s existing trail system along the South Canal. At Gilbert Road, trail users could
use sidewalks and bike paths within the Gilbert Road right-of-way to access South Canal to the
south. At Val Vista Drive, the trail would tie in to the South Canal at the existing underpass for
the canal under the freeway. Thus, connection to the South Canal trail would be complete.
Option A also includes placement of a Cultural Center at the southwest corner of the intersection
of Beeline Highway and Gilbert Road. A trail is included along Gilbert Road from the Cultural
Center to Thomas Road. This connector trail would allow residents living south of the river to
more easily access the Cultural Center and would also provide a tie between the Cultural Center
and the trail along the south side of the river discussed above.

Option A would include the development of approximately 7.8 miles of trails.

344.2 Option B

Option B is the same as Option A, with the exception that it deletes the trail on the south side of
the river between Gilbert Road and Val Vista Drive (Figure 3-13). This option offers the fewest
recreational opportunities of the three options that are presented, but is also the least costly.

Option B would include the development of approximately 5.1 miles of trails.

3.44.3 OptionC

Option C includes all of the features of Option A, plus a continuous trail on the south side of the
river between the Pima/Price Freeway (SR 101) and Val Vista Drive (Figure 3-14). Of the three
options, this option provides the most recreational opportunities. It provides for connectivity to
the City of Mesa’s existing trail systems on the east and west ends of the project and for
connection to the arterial street grid.

Option C would include the development of approximately 13.6 miles of trails.
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3.4.5 COST/BENEFIT ANALYSIS

The Corps has performed a cost/benefit analysis that is presented in Appendix E of the final
feasibility study report. Based on this analysis Option B was selected as the preferred recreation
option.

3.5.6 CONCLUSION

Option B was selected by the SRPMIC Tribal Council as the preferred recreation option to be
incorporated into the restoration project.
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CHAPTER 4. AFFECTED ENVIRONMENT

This chapter provides a description of the existing conditions within the Va Shly’ay Akimel
project study area. The information presented comprises the environmental baseline for
determining the nature and magnitude of environmental impacts of the proposed action and
alternatives. For this project, the study area is defined as an area extending between the Pima
Freeway and Granite Reef Dam along the Salt River. The width of the project study area is 1
mile to either side of the river’s thalweg, or the centerline of the drainage flow within the river
channel, for a total width of 2 miles.

41 GEOLOGY AND TOPOGRAPHY
4.1.1 INTRODUCTION

This section describes the topography and geologic conditions of the Va Shly’ay Akimel study
area. This section is based on the analysis contained in the geotechnical appendix to the Va
Shly ay Akimel Environmental Restoration Study, Salt River Pima-Maricopa Indian Community
and City of Mesa, Maricopa County, Arizona (U.S. Army Corps of Engineers 2003).

4.1.2 REGIONAL GEOLOGY AND TOPOGRAPHY

The study area is located in the eastern portion of Maricopa County, north of the City of Mesa
boundaries. The study area is characterized by relatively flat terrain. Slopes in the study area
range from 0-2 %, and alluvial soils occur within the river floodplains.

The project area is in 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 mountains (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. 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 alluvium of the Salt River Valley is in the final stages of development, as evidenced by the
numerous low-lying isolated hills (inselbergs) that project above the valley surfaces. These hills
represent peaks of former mountain ranges that are now almost completely buried by alluvial
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material. The mountain ranges that border the project area consist mostly of Tertiary-age
sedimentary and volcanic rocks that 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. The Tertiary rocks are made up of
volcanic basalt, andesite, rhyolite, sedimentary sandstone, siltstone, and conglomerate.

The Phoenix basin consists of Quaternary sediments that constitute the valley fill. These consist
mostly of poorly to well-consolidated (cemented) and unconsolidated gravel, sand, silt, and clay,
representing several environments and ages of deposition. The total thickness of the alluvial
material ranges from near 0 feet along the mountain fronts to nearly 10,000 feet under the valley
interior. The valley fill materials tend to be of a coarser consistency near the mountain fronts
and finer in the interior of the valley. Near the Salt River, the valley fills have been eroded as the
river formed terraces during its evolution.

4.1.2.2 Local Geology and Topography

The Va Shly’ay Akimel project area extends east and west along the Salt River, which flows
west into the Phoenix basin from the Superstition and Goldfield mountain ranges. The Salt River
floodplain is located within the gentle, flat slopes of the basin. The study area extends west from
Granite Reef Dam to the Pima Freeway (SR 101).

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. Thick layers of alluvium and
terrace have accumulated within the major streams, tributaries, and floodplains of the Salt River.
Streambed alluvium and terraces are flanked, covered, and underlain by thinner layers of wind-
and sheetwash-deposited alluvium and bedrock colluvium.

Quaternary sediments consist of:

1) Salt River Valley alluvium and terraces — unconsolidated to well-cemented gravel and
boulders interbedded with irregular silt, sand, and gravel lenses; and

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

Salt River Valley terrace deposits lie exposed above the Salt River channel in locations
throughout the project area. The terraces consist of thick, well-cemented to non-cemented sand
and gravel and are considered older than the alluvium within the confines of the Salt River.
However, contacts between the two types of deposits are gradational at depth, which means they
are undifferentiated and both remain of Quaternary age. The terrace and alluvial deposits in turn
overlie thick Tertiary sedimentary and volcanic rocks beneath the basin and interface with
Tertiary rocks along mountain ranges and inselbergs. The very thick Precambrian basement
complex underlies basin terrace and alluvium at maximum depths of greater than 3,300 feet.
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4.1.2.3 Soils

The interior floor of the Salt River Valley is comprised of thick layers of alluvium. The U.S.
Department of Agriculture categorizes the soils in the vicinity of the river channel in a group
known as the hyperthermic torrifluvents association, which are well-drained to excessively well-
drained soils which exist on nearly level or gently sloping surfaces. These soils are often sandy
to gravelly, but may include lenses of finer particles. They are often redistributed by water flows
in active channels.

As defined by the Farmland Protection Act, approximately 3,262 acres of prime farmland exist
within the project boundaries. Effects to the prime and unique farmland are discussed in the
“Geology and Topography” section in Chapter 5.

4.1.2.4 River Topography

The Salt River is characterized by scour-and-fill events, floods, and channel shifts. The Salt
River once was characterized by meandering flows throughout the river system. More recently,
however, urban development in the region has changed the Salt River from a meandering
channel to a straight channel with high banks in several reaches. A large groundwater
retention/recharge basin is located within the Salt River in the central portion of the study area.

The Salt River channel has shifted within the floodplain several times from the 1880s to the
present — meandering on the north side of the floodplain during some periods and on the south
side during others. Channel shifts have distributed alluvial material across the entire width of the
floodplain. The alluvium deposited by the river consists of cobbles, sands, silts, and clays from
numerous tributary streams within the watershed.

Scour-and-fill events over time have degraded the river in some areas and improved it in others.
The scour-and-fill transportation of sediment has produced numerous thick deposits within the
fluvial system: cobble lag surfaces, sand sheets (macro-forms), channel sidebars, mid-channel
bars, point bars, and overbank deposits. Many of these deposits have been disturbed in recent
years by intensive mining for sand and gravel. Mining activity alters later transportation events
by removing and compacting material, thereby reducing the amount of sediment transported and
loosening other sediments. In addition, sand pits serve as depositional traps for fine sediments.

Sediment transported in a scour-and-fill setting tends to move in waves or pulses, rather than at a
constant rate over time. In essence, slugs of sediment are periodically moving downstream
during flow events. Floodflows are probably the most important events in the transportation of
sediment, and have the highest potential to move material. During a flood, the bulk of the
sediment is moved as bedload; but there is also movement of sediment as wash load, in solution
and suspension. Prior to the damming of the Salt River, smaller flow events moved sediment
(fine sands, silts, and clays) by incising downward into the larger slugs of sediment found in the
channel. However, the amount of sediment moved in these smaller events is small in
comparison with the amount of material moved during a flood.
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Within the study area, the geomorphic characteristics of the river channel have been significantly
affected by human encroachment. Historically, the river channel actively migrated, changing
channel configuration in response to river flow events (i.e., peak discharge and duration).
However, the construction of levees and road crossings have restricted the potential channel
width and confined the lateral migration of the river channel. Currently, approximately 12 miles
of the river have been altered by the construction of levees along the left and right channel banks
(approximately 45% of the total bank length) (West 2002). Additionally, other factors such as
gravel mining operations have substantially changed channel planform and geometry. Mining
and associated upstream and downstream bed degradation have resulted in the creation of
steeper, less stable, channel banks with a higher erosion potential, leading to the gradual
widening of the stream channel.

4.1.2.5 Gradient

The longitudinal profile or gradient of the stream channel shows a change in elevation of
approximately 140 feet between Granite Reef Dam and the Pima Freeway. This constitutes a
vertical drop of approximately 2 feet per 1,000 feet of channel length. However, there are
number of local variations in channel profile and planform associated with human encroachment.
In particular, historic and current gravel mining activities within the project area have lowered
the channel invert elevation in areas subject to mining, and increased the upstream channel
gradient. These changes in the longitudinal channel profile have resulted in up steam
headcutting as the channel tries to re-establish a more stable profile. If left unchecked, erosion
and headcutting associated with mining activities may result in the undermining of existing
infrastructure such as the Gilbert Road Bridge. Additionally, because sediments are trapped by
the gravel mining pits, downstream sediment supplies are reduced resulting in downstream
channel bed and bank erosion (West 2002).

4.1.2.6 Faulting 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. Both faults are considered to be potentially active.

The proposed project is located in Zone 1 of the Seismic Zone Map of the Contiguous States, an
area of low seismicity. Approximately 30 earthquakes with maximum epicentral intensities
between I and VI on the Modified Mercalli Intensity Scale (MM) have occurred within this
seismic zone from 1870 through 1980. The seismic historical record for the last 124 years
indicates that only one major damaging earthquake in the region has occurred. This 1887
earthquake was centered in Sonora, Mexico, which is outside Seismic Zone 1.
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The 7.2-MM Sonora earthquake was located more than 255 miles from Tempe, Arizona, and
expressed 31 miles of surface rupture with approximately 10 feet of normal displacement,
causing rockfalls in the project study area. The most recent (1974) events, located northeast of
the study area, recorded Richter magnitudes of only 2.5 and 3.0.

4.1.2.7 Subsidence

Available information suggests that subsidence in the project area has not occurred. Ground
failure in the form of (pumping) subsidence and earth-fissures has occurred in other areas of the
Phoenix Basin. The closest ground failure occurrences to the project study area are near Luke
Air Force Base, west of the study area, where 1-3 feet of subsidence has been measured and
exhibits the shape of a 2-mile-diameter “bow]” depression.

Earth fissures and subsidence are both produced by groundwater (pumping) withdrawal, whereby
ground (soil) compresses (subsides) because it has lost the support of water within its pores.
Earth fissures develop when the soil subsides differentially and pulls apart.

The Phoenix area will continue to be affected by subsidence because of groundwater overdraft,
principally where groundwater withdrawal is most severe.

4.1.3 REGULATORY SETTING

Topography and geomorphologic resources and issues related to geotechnical hazards are
primarily under local jurisdiction. The local grading plans and ordinances contain policies for
the protection of geologic features and avoidance of geologic hazards. Many local jurisdictions
adopt the Uniform Building Code or adopt local building codes to ensure that structures meet
minimum safety standards. Building codes in each jurisdiction establish standards for
construction depending on soil conditions, slopes, and the potential for ground movement and
faulting.
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42 HYDROLOGY AND WATER RESOURCES
4.2.1 INTRODUCTION

The following discussion characterizes the hydrology and water quality conditions of the Va
Shly'ay Akimel study area. The information presented below is based largely on the following
reports:

m  Va Shly’ay Akimel, Salt River, Arizona—Draft Feasibility Report and Draft
Environmental Impact Statement (U.S. Army Corps of Engineers 2003)

m  Tres Rios Feasibility Study, Salt River, Arizona (U.S. Army Corps of Engineers 2000)

In addition, a number of reference materials, cited in the text below, were used to characterize
the relevant hydrologic and water quality conditions in the study area.

4.2.2 REGIONAL HYDROLOGY AND SURFACE WATER RESOURCES
4.2.2.1 Background

The Salt River drains 14,500 square miles of mountainous desert terrain in central and eastern
Arizona (Figure 4.2-1) and 1s the largest tributary to the Gila River. The river rises in the White
Mountains of eastern Arizona and flows generally westward to its junction with the Verde River,
a northern tributary that drains the edge of the Colorado Plateau near Flagstaff, Arizona. From
this junction near the City of Mesa, the Salt River flows westward across the broad Salt River
Valley to its confluence with the Gila River, about 14 miles west of the Phoenix Sky Harbor
airport. The Phoenix metropolitan area is near the center of the Gila River basin and lies within
the lower Salt River Valley. After the junction with the Salt River, the Gila River continues
westward and joins the Colorado River near Yuma, Arizona.

Annual average rainfall in the lower Salt River Valley is approximately 8 inches; rainfall at the
highest elevations of the watershed ranges up to 14 inches annually (U.S. Geological Survey
1991). Rainfall is less than the evapotranspiration rate in all months of the year. Precipitation is
derived primarily from two types of weather systems: summer thunderstorms and regional
storms. Summer thunderstorms in July and August develop from the flow of subtropical air
masses from the Gulf of Mexico. These two months are responsible for the majority of the total
annual rainfall. Regional storms from the Pacific Ocean generate gentle, widespread showers
during the fall and winter months. Summers are hot, with daily temperatures exceeding 100° F
from mid-June through August. Mean daily temperatures in the summer range from 65° F to
104° F. The relative humidity is low, ranging from approximately 20% to 50%. Winters are
mild, with mean daily temperatures ranging from 35° F to 70° F.
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4.2.2.2 Dam System

During the 20th century, the Phoenix 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 control. Numerous
upstream dams on the Salt and Gila Rivers have radically altered the natural hydrologic regime
of the rivers (Table 4.2-1). The Salt River Project (SRP) operates seven dams within the Salt
River watershed. Six of these dams are operated as storage reservoirs; the Granite Reef dam is a
diversion dam and does not have storage capacity. Stored water is allocated for hydropower,
municipal and industrial supply, and agriculture. Modifications to the Theodore Roosevelt Dam
also include an allocation for flood control. 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 control. 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.

Table 4.2-1. 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 178,000
Horseshoe Verde Horseshoe Lake 1949 109,000
Stewart Mountain Salt Saguaro Lake 1930 70,000
Mormon Flat Salt Canyon Lake 1925 58,000
Horse Mesa Salt Apache Lake 1927 245,000
Granite Reef Salt None 1908 0
Roosevelt Salt Roosevelt Lake 1911 1,600,000b
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 are presently underway to expand
capacity.

® Black pers. comm.

Source: Graf et al. 1994
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The dams have significantly altered the natural hydrologic regime of the lower Salt River and
have changed both the magnitude and timing of flows. The SRP primarily releases water from,
reservoirs to meet shareholder water demands, but also releases water for other purposes
including minimum flow requirements, power generation, and flood-control. The system of
dams has eliminated perennial flow and steady, high winter flows. 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 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 stormwater runoff, groundwater emergence, and effluent.

Before 1938, an average of 413,000 ac-ft of water flowed through the channel annually (U.S.
Army Corps of Engineers 1997). The 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). Hydrologic modeling used to
develop a water-control plan for 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 3 years.

When water 1s spilled over Granite Reef Diversion Dam, the flow is typically sustained for
several days or more, and 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 cubic feet per second (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).

Little data exist to document the pre-development, seasonal flow fluctuations in the Salt River.
In the pre-settlement era prior to 1900, the river was one of the few perennially watered riparian
areas of the Sonoran desert, with highly productive cottonwood, willow, and mesquite habitats.
Analyses of pre-development conditions indicate that Salt River streamflow infiltrated and
recharged groundwater upstream of Indian Bend Wash near Scottsdale. Groundwater discharged
to the channel to provide perennial baseflow in downstream sections of the channel (U.S.
Geological Survey 1991). Under natural conditions, flows peaked in late winter (February and
March), supplied by storms and snowmelt (Figure 4.2-2). Flows were lowest in June, averaging
only 6% 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. In normal years, or years with minimal downstream releases, the system
of dams upstream of the study area effectively delays the flows by 1 month. However, this is not
the case in years with large flow events (1993) or wet years (1983). This delay becomes

Va Shly ‘ay Akimel Ecosystem September 2004
Restoration Feasibility Study 4-8

Final Environmental Impact Statement J&S 03048



Proportional Mean Monthly Discharge

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

SOURCE:
Graf et al. 1994

T b
oA Figure 4.2-2
]01’168 & Stokes Proportional Natural Mean Monthly Discharge of the Salt River




U.S. Army Corps of Engineers, Los Angeles District Affected Environment

insignificant, however, in light of the length of periods without flow in a river that is perennial
under natural conditions.

4.2.2.3 Flood Hazards

During periods of serious flood potential, large volumes of water are released from upstream
dams and may cause flood damage in the Phoenix metropolitan area. Damaging floods with
flows 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. Environmental managers have sought a clearer understanding of river forms and processes
that are now partly natural but significantly modified. Figure 4.2-3 shows the limits of the 100-
year floodplain within the study area. In general, the designated 100-year floodplain is narrowly
confined within the limits of the channel banks and ranges in width from several hundred feet to
over 1 mile, depending on the location. Significant problems related to flooding within the study
area include large floodflows that can:

m cause damage to agricultural and residential areas in and around the study area;
m destroy habitat through inundation and scouring effects; and

m erode landfills, adding sediment, pollutants, and debris to the study area.

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 (Figure 4.2-4). 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). This apparent reduction in flood
magnitude results from the frequency of low-flow years. Since 1938, the peak discharge has
been greater than 10,000 cfs in only 1/4 of the years, whereas before 1938, flows exceeded
10,000 cfs in 2/3 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 1 year on record, while three such flows have
occurred in the past 16 years. Table 4.2-2, presented on the next page, shows estimated flow
values for variable frequency and duration flows 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).
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Table 4.2-2. Inundation-Duration Frequency Values for the Salt River

Frequency (Years)

Duration 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 8000
3 Day 100,000 75,000 60,000 40,000 22,000 11,000 3500
5 Day 70,000 55,000 40,000 29,000 15,000 7000 2100
10 Day 46,000 33,000 25,000 18,000 10,000 5200 1500
30 Day 25,000 19,000 15,000 10,000 5300 2700 800
60 Day 14,000 9000 7000 5000 2800 1400 (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.

Source: U.S. Army Corps of Engineers 1997

The peak 100-year flood flow at Granite Reef Dam is 175,000 cfs, slightly larger than what
would occur in downstream reaches due to channel infiltration. The data also indicates that the
S-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.

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. As an example of this process, after the 1993 flood,
additional vegetation established itself in the river downstream of Phoenix. The Flood Control
District of Maricopa County (FCDMC) applied for a Section 404 permit to resume channel
clearing. The permit was denied because of habitat removal concerns expressed by the Arizona
Game & Fish Department (AGFD).
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4.2.2.4 Local Hydrologic Characteristics

The study area is located upstream of several other planned restoration projects, including the
first phases of the Rio Salado Project and the Tres Rios Project. The City of Mesa, which has
experienced rapid growth and residential development in recent years and has highly urbanized
land-use areas, borders the south channel. The area to the north of the channel consists largely of
undeveloped land owned by the Salt River Pima-Maricopa Indian Community. Numerous small,
ephemeral drainage channels located along the north side of the channel discharge localized
stormwater runoff to the Salt River from the nearby hills. The Buckhorn Mesa Project in the
City of Mesa serves to consolidate and direct stormwater drainage to the Salt River through a
single discharge channel immediately upstream of Granite Reef Dam (Flood Control District of
Maricopa County 2002). The Buckhorn Mesa Project consists of four earthen dams with
interconnecting floodways. Anecdotal information and hydrologic studies conducted for the
initial phases of the Rio Salado Project (U.S. Army Corps of Engineers 1997) indicate that local
stormwater drainage is rarely sufficient to generate continuous flow within the Salt River
channel. For example, modeling results for predicted 10-year frequency flood events in the
much larger Indian Bend Wash basin (peak discharge of 9,000 cfs) indicate that flows would be
reduced to 1,500 cfs at Mill Avenue and 140 cfs at Central Avenue, and flows would completely
infiltrate into the channel substratum shortly downstream (U.S. Army Corps of Engineers 1997).

4.2.3 GROUNDWATER

This section provides a brief overview of the hydrogeology, depth to groundwater, and direction
of groundwater flow in the Salt River Valley. 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. Groundwater recharge of aquifer units within the
lower Salt River Valley occurs primarily as rainfall-induced subsurface influx from the
mountain—valley fringe; rainfall on the valley floor is generally insufficient to contribute to
groundwater recharge (U.S. Geological Survey 1991).

The Arizona Department of Water Resources (ADWR) regulates groundwater in Arizona and
has identified the groundwater basin underlying lower Salt River Valley 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 separate hydrogeologic aquifer-layer
units. The U.S. Bureau of Reclamation (USBR), the U.S. Geological Survey (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. The Salt River flows over the
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UAU and was once the most important source of groundwater recharge for this unit. Composed
predominantly of gravel and sand, the UAU ranges from 100 to 400 feet thick under the Salt
River. The unit is thinnest near mountain fronts and bedrock outcrops, such as Tempe Butte and
lower Papago Park. Water within the UAU is legally referred to as sub-flow to differentiate it
from groundwater in the MAU and LAU. Historically, surface flows from streams and washes
provided most of the water that recharges the UAU. Presently, the minor recharge sources, such
as seepage from canals and irrigated land, underflow along major streams, and rainfall, have
become more important.

Depth to groundwater has fluctuated greatly since development of the Salt River Valley began in
the late 1890s (Table 4.2-3). 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% 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 820 feet in the Mesa-Tempe area. The water table declined steadily from the
1930s into the 1960s as a result of increased pumping. 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 10-30 feet greater than in the early
1900s.

Table 4.2-3. General Depths (Feet) to Groundwater near the Lower Salt River

Granite Reef

Dam to McKellips 23rd 91st Avenue
McKellips  Road to Mill Mill Avenue  I-10 to 23rd Avenue to  to Agua Fria
Year Road Avenue to I-10 Avenue 91st Avenue 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 <2040
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
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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 7-19 feet, and exhibit the
greatest range in levels.

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 (Figure 4.2-5).
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 WSRV 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.

4.2.4 WATER QUALITY
4.2.4.1 Contaminants

Surface-water and groundwater contaminants include naturally occurring and artificial (human-
made) substances that can be introduced into a system from a variety of sources. Federal
agencies (primarily the U.S. Environmental Protection Agency [EPA]) and state agencies
establish water quality standards, which vary by water use (e.g., drinking water, irrigation,
recreation). 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 (Table 4.2-4).
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Table 4.2-4. Types of Water Contaminants in the Lower Salt River

Affected Environment

Contaminant Potential Health
Category Principal Contaminants Typical Sources Impacts
Volatile Organic solvents Landfills Carcinogen
organic Trichloroethene (TCE) Underground storage
compounds Tetrachloroethylene (PCE) tanks
(VOCs) 1,1,1 Trichloroethane (TCA) Airports
Chloroform High technology
1,1 Dichloroethane (DCE) industry
1,1 Dichloroethane (DCA)
Benzene
Pesticides Dibromochloropropane (DBCP)  Agriculture (soil Toxics
Ethylene dibromide (EDB) fumigants) Carcinogen
Urban runoff
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
lons 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

Similar 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
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wastewater treatment plants (WWTPs) and other industries contributes to both surface and
subsurface flows. Thus, contaminants do not remain in one part of the system and may affect all
water sources.

The most prevalent water contaminants in the lower Salt River area are VOCs, organic solvents
widely used by both small and large industries and airports and often found in landfills. VOCs
are the primary contaminants associated with federal Superfund sites and State of Arizona Water
Quality Revolving Assurance Fund (WQAREF) sites, and are most frequently present in water as
a result of improper disposal of industrial solvents, degreasers, and other compounds. Major
disposal practices that have led to groundwater contamination include injection of waste into dry
wells, disposal in surface impoundments that leak dumping into dry washes, unregulated
landfilling, and leaking of underground storage tanks. Water quality violations cited by the
Arizona Department of Environmental Quality (ADEQ) show the presence of VOCs in
groundwater in areas near every reach of the lower Salt River, especially in the central Phoenix

area (Jones and Stokes Associates 2000).

Metals as contaminants are not as extensively distributed as VOCs. Possible sources of metal
contamination include landfills, mines, metal finishing, and natural origins. When water quality
exceeds water quality standards, it frequently appears to be linked to the remobilization of
contaminated sediments during higher-than-normal flows. Although metals appeared in some of
the Salt River Project groundwater wells, their concentrations did not exceed the maximum
allowable limits. The exact sources and extent of contamination of surface waters by mercury
and other metals remains unclear, but it can be assumed that sediments play an important role in
their distribution.

Several ions and nutrients also exceed maximum allowable levels in groundwater, surface water,
and effluent in the study reach. Nitrates are added to the hydrologic system from a variety of
sources, including runoff from agricultural fertilizer, animal feed-lot wastes, and subsurface
domestic septic leachate, and ranged from 2 to 172 milligrams per liter (mg/1) in SRP-operated
wells throughout the valley in 1989 (Jones and Stokes Associates 2000). Near the Salt River,
wells in five out of six reaches exceeded the EPA standard. Historically, nitrate levels have
increased as a result of leaching of irrigated soils and sewage seepage. Wells in all reaches of
the river exceeded recommended concentrations of bicarbonate and chloride, 90 mg/1 and 250
mg/1, respectively. Groundwater from an extensive 103 square-mile area of the basin located
generally north of the Salt River and between Phoenix and Glendale exceeds EPA’s Maximum
Contaminant Level water-quality standard of 45 mg/l (U.S. Geological Survey 1997). Boron
presents another potential danger to plants and is present at problematic levels in wells in the
lower four reaches of the river. Boron is found naturally in the Salt River waters, but various
sources contribute to elevating levels in groundwater: WWTPs; municipal sewer systems, which
in some areas employ heavy use of boric acid to control cockroaches; and leaching from irrigated
fields that receive wastewater or sludge.

Total dissolved solids (TDS) probably warrant the least concern among all contaminants.
Historically, TDS concentrations in surface waters and groundwater exceed the recommended
standards for irrigation waters (500 mg/1), ranging between 500 and 5,000 mg/l. The irrigation
that has been conducted over a long period in the valley has produced little long-term change in
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the chemical quality of the groundwater since 1900. TDS concentrations in both the
groundwater and surface water of the Salt River increased during the first half of this century,
peaking around 1950 at 3,500-4,000 mg/l. More recent data show that TDS concentrations have
declined since then, probably as a result of groundwater recharge. Data from the SRP wells
suggest that TDS poses the greatest danger to plants in the lower reaches of the river. In 1989,
TDS concentrations in SRP wells ranged from 230 to 3,670 mg/l, with a median of 910 mg/1.
TDS concentrations are generally lower in the surface waters of the Salt and Verde Rivers and
averaged 552 mg/1 and 282 mg/1, respectively, in 1989 above Granite Reef Dam. These
concentrations are significantly lower than historical measurements. TDS levels in the Salt River
at low flow were 1,850 mg/1 in 1900, 2,490 mg/l in 1912, 2,900 mg/1 in 1930, and 3,500 mg/l in
1943. TDS concentrations on average vary with the amount of flow. For example, during the
1978-80 floods, TDS concentrations in the Salt and Verde Rivers ranged between 100 and 900
mg/1 at lower flows and between 200 and 500 mg/1 at higher flows. Although TDS in surface
waters and groundwater may cause problems for salt-sensitive crops and other plants, the present
concentrations do not significantly differ from more natural conditions along the Salt River.

Urban stormwater runoff also has the potential to generate discharges of contaminants of
concern. The USGS in cooperation with FCDMC have conducted specialized studies of
contaminants in urban stormwater runoff in Maricopa County (U.S. Geological Survey 1995a,
U.S. Geological Survey 1995b). Based on data collected in 1993 through 1994, stormwater
could degrade water quality with oil and grease, pesticides, dissolved trace metals, and ammonia
(U.S. Geological Survey 1995a). The highest levels of aquatic toxicity were detected in
watersheds that receive drainage from residential and commercial land uses. Streamflow
samples from the Salt River were not toxic. Ammonia, lead, and zinc loads that were discharged
in stormwater were also found to accumulate in channel-bed sediments. Toxicity of bed
materials was detected in undeveloped drainage basins and developed basins. Naturally
occurring levels of zinc, and copper to a lesser extent, may be responsible for sediment toxicity
in undeveloped areas. Recoverable concentrations of zinc and cadmium were most correlated
with sediment toxicity from bed material in developed drainage basins. Previous sampling
conducted in 1991 and 1992 was evaluated to identify differences in contaminant loading
patterns (U.S. Geological Survey 1995b). The data indicated that loading was most directly
correlated with the percentage of impervious land area and commercial or industrial land uses.
Localized areas in the Cities of Chandler, Mesa, Paradise Valley, and Peoria appeared to
contribute a large proportion of the total loads evaluated. These areas were typically impervious
in excess of 40% of the total area and contained high-density commercial, industrial, or
residential development. A national assessment of stormwater quality from 11 major municipal
areas indicated that contaminant-loading stormwater runoff per unit land area was generally
better than other areas (U.S. Geological Survey 1994). Compared to other municipalities,
contaminant loading in Phoenix from residential, commercial, and industrial drainage basins
ranked fourth, second, and third lowest, respectively.

4.2.4.2 Potential Water Quality Stressors

The Water Quality Technical Committee (WQTC) for the first phases of the Tres Rios Project
identified 10 categories of stressors that could affect the quality of the surface waters and
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groundwater in the Salt River Valley (Tres Rios River Management Committee—Water Quality
Technical Committee 1998). These stressors are described below, and Table 4.2-5, which
follows, shows the relationship between these stressors and pollutants of concern.
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Table 4.2-5. Relationships between Pollutants of Concern and Stressors

Pollutants of Concern Stressors

Floodflows Stormwater Unregulated Agricultural Agricultural CAFO  WWTP  Landfill Groundwater  Sand

Regulated Stormwater Stormwater Drainage Runoff Discharges Leachate Inflow and
by NPDES Runoft Gravel
Releases
Sediments/Solids M M M M M M NA NA NA M
Inorganic Contaminants
Beryllium DG EE EE DG DG DG NE DG DG DG
Boron DG M/P M/P DG DG DG NE DG EE DG
Copper DG M M P P NA P P EE DG
Cyanide DG M M DG DG DG NE DG DG DG
Mercury DG EE EE P P DG EE P DG DG
Nitrate DG M/P M/P B M M Jpies DG M/P DG
Selenium DG M/P M/P DG DG DG EE DG EE DG
Thallium DG M M DG DG DG NE DG DG DG
Organic Contaminants
Bromodichloromethane NA NA NA NA NA NA P NA NA NA
Bromoform NA NA NA NA NA NA P NA NA NA
Chloroform NA NA NA NA NA NA P NA NA NA
Dibromochloromethane NA NA NA NA NA NA P NA NA NA
Pesticides
Chlordane DG EE DG DG DG DG NE DG DG NA
DDD DG EE DG P P DG NE DG DG NA
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Pollutants of Concern Stressors

Floodflows Stormwater Unregulated Agricultural Agricultural CAFO  WWTP  Landfill Groundwater Sand

Regulated Stormwater Stormwater Drainage Runoff Discharges Leachate Inflow and
by NPDES Runoff Gravel
Releases
DDE DG EE EE P P DG EE DG DG NA
DDT DG EE DG DG DG DG EE DG DG NA
Diazinon DG DG DG DG DG DG M DG DG NA
Dieldrin DG EE DG DG DG DG EE DG DG NA
Lindane DG EE DG DG DG DG M DG DG NA
Toxaphene DG EBE DG DG DG DG EE DG DG NA
Other parameters
Dissolved Oxygen NA DG DG P P M P NA NA NA
Total Dissolved Solids NA DG DG B M M P M M NA
* Less for WWTPs with NdeN.
M = major source of given pollutant of concern
P = probable source of given pollutant of concern
M/P = potential to be a major to probable source of a given pollutant of concern
EE = exceedance extrapolated for given pollutant of concern using Middle Gila Watershed study data
NE = no exceedance for given pollutant of concern using Middle Gila Watershed study data
DG = data gap

NA = not applicable
Source: Tres Rios River Management Committee—Water Quality Technical Committee 1998
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Floodflows

Floodflows are the releases from upstream dams. The flows vary in quantity from minor flows
in the channel to the projected 100-year floodflows. Both minor and flood flows associated with
dam releases are controlled by the dam spillgates. Floodflows transport substantial amounts of
sediment that originates from tributary flows entering the Salt and Gila Rivers from upstream
portions of the river channels and from erosion in the study area. Substantial scouring of the Salt
River channel occurs during floodflows and is partially related to levee maintenance activities,
channelization projects, and removal of material for gravel mining operations (U.S. Geological
Survey 1995¢). Floodflows erode landfills in and adjacent to the river, adding trash and debris to
the materials transported by the flow. Much deposition of sediment and landfill materials occurs
in the riparian areas in the Tres Rios study area (Jones and Stokes Associates 2000).

The floodflows can contain pollutants of concern derived from tributary stream inflow, erosion
of sediments, and landfills. Large quantities of water in floodflows can dilute the concentration
and transport the contaminants through the study area to downstream areas. There is very little
information, however, on the chemical constituents in floodflows.

Stormwater Runoff

Stormwater flows enter the Salt River through storm drains, and many sources of urban- and
industrial-site runoff in the Phoenix metropolitan area are regulated as part of the National
Pollutant Discharge Elimination System (NPDES) stormwater permit program (described below
under “National Pollutant Discharge Elimination System Stormwater Discharge Permits™ in
Section 4.2.3). In Maricopa County, the Cities of Mesa, Scottsdale, Phoenix, Tempe, and
Glendale have interconnected and shared drainage systems and cooperate with the FCDMC to
implement provisions of a municipal NPDES stormwater permit. The FCDMC conducts
stormwater monitoring at 16 locations throughout Maricopa County. However, urban areas with
populations of less than 100,000 (e.g., Cashion, Tolleson, Avondale, Laveen) are not required by
current regulations to obtain stormwater permits or perform stormwater quality monitoring.
These communities will be required to obtain permits and conduct stormwater monitoring by
2003, and the FCDMC will also be responsible for these activities. 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 stormwater runoff. If long periods pass between storm events, pollutants
accumulate in greater amounts before they are washed away by runoff. In this case,
concentrations of pollutants are greater than when runoff events are more frequent. The amount
of flow also affects concentrations. During high stormwater-runoff periods, the concentrations
of pollutants are diluted by the quantity of flow. The concentration of pollutants also changes
during a flow event. First flush is a term used to describe the initial flow in a runoff event, when
the concentrations are generally the greatest.

Stormwater 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 will vary depending on the land uses within the particular drainage area.
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Potential water quality impacts associated with runoff from industrial sites are projected to be
minimal because the compliance requirements of stormwater NPDES permits require each
industrial site to have a stormwater 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.

Unregulated Stormwater Runoff

There are many areas where stormwater is not collected in a drainage system and the runoff
flows overland or in streets until it flows into the river channels. This type of stormwater runoff
is referred to as unregulated because the quality of runoff is not subject to NPDES stormwater
permit program requirements. The pollutants of concern in unregulated stormwater runoff could
include sediment and a variety of chemical components, depending on the land use of the area

generating the runoff.

Agricultural Stormwater Runoff and Irrigation Tailwater

Agricultural land uses can be the source of agricultural stormwater runoff. Most of the
agricultural stormwater runoff is from fields, but it can also originate from equipment yards. In
most cases, the agricultural runoff from fields and equipment yards is collected in the irrigation
drainage canals adjacent to fields and equipment yards and then discharged to the river channels.
In some locations where the farm fields are near river channels, the stormwater runoff can flow
directly into the river channels. The agricultural stormwater runoff from fields can contain large
amounts of sediment because plowing and cultivation break up the soil surface and make the soil
susceptible to erosion. The field stormwater runoff can contain pollutants of concern associated
with agriculture, such as nitrates (from fertilizers), pesticides, and herbicides.

Past irrigation practices often resulted in the application of excess irrigation water, which was
drained from fields into drainage canals and released into the rivers. Discharges of excess
irrigation water, or tailwater, are not regulated and their quality is not monitored. Water
conservation rules restricting irrigation water use have resulted in a substantial reduction in farm-
field drainage but have not eliminated it.

Concentrated Animal-Feeding Operations

Concentrated animal-feeding operations (CAFOs) can produce very poor quality discharges 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.
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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 Natural Resources Conservation Service
(NRCS) has a pilot program to provide funding to control CAFO discharges at selected sites.

Wastewater Treatment Plant Discharges

All WWTPs that discharge to surface waters are required to have NPDES permits that include
requirements to monitor the quality of the effluent prior to discharge. There are several WWTPs
with discharge permits for the Salt River. Discharges from the City of Mesa Northwest Water
Reclamation Plant near SR 101 infiltrate into the Salt River bed. During winter, reclaimed water
from the WWTP is discharged to the Salt River. When hydrologic conditions permit, the flow
from the plant can continue downstream beyond the study area. Groundwater monitoring data
collected near the plant indicate that contaminant concentrations are relatively low and that the
soil is effective at degrading potential contaminants of concern (Fox et al. 2001). Dissolved
organic carbon (DOC) concentrations were reduced from 5—7 mg/l to less than 1 mg/l within 12
to 24 months of travel time in the groundwater plume emitted from the discharge. The majority
of trace organic compounds were reduced in concert with DOC, and nitrate and DOC levels were
lower than ambient background groundwater conditions.

Sand and Gravel Mining

Sand and gravel mining operations use pumped groundwater to sort and wash the aggregate
materials. These mining operations are usually in the river channels or adjacent to the channels
on the riverbanks. Before being pumped for use in these operations, the groundwater flows
through materials similar to the mining aggregate. It is therefore expected that the mining will
not result in any significant change in the chemical constituent concentrations in the water.
Mining can greatly increase the sediment load in the water, however, and mining operations
located within waters of the United States are required to have Section 404 permits and Section
401 water quality certification to minimize impacts on water quality. The major water quality
impact results when there is an accident that releases water from a mining site or when the site is
inundated during flood events in the river and stockpile material is transported downstream.
During a flood, any sediment generated by sand and gravel mines is overwhelmed by the
sediment transported by the floodflow. Currently, there are active sand and gravel mining
operations in the Salt River.

4.2.5 REGULATORY SETTING

This section describes the federal and local agencies that have jurisdiction over water projects on
rivers in the study area and that provide for flood protection in the study area. This section also
presents information on the federal flood insurance program and pertinent water quality
regulations.
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4.2.5.1 Agency Jurisdiction

Several governmental agencies have administrative interests in the lower Salt and lower Gila
Rivers. Upstream dams were built by or are operated by USBR, the U.S. Bureau of Indian
Affairs, and the Salt River Project. The U.S. Army Corps of Engineers (Corps) built and
operates a major flood control structure downstream of the study area. In Maricopa County,
where the entire study area is located, municipalities have direct interests in management of the
rivers, and the FCDMC is the primary entity providing for flood protection.

U.S. Army Corps of Engineers

Since its original legislative mandate in 1927 for flood-related work in the United States, the
Corps has acquired significant responsibility for flood control and related efforts on the lower
Salt River. Although the Corps has not built local channel facilities along the lower Salt River,
the agency has constructed Painted Rock Dam to protect irrigation works on the lower Gila River
from inundation and channel erosion. The dam, begun in 1957 and completed in 1960, can store
2.5 million ac-ft of water, with controlled releases of up to 22,000 cfs. The Corps has several
proposed projects related to the lower Salt River. Although it is not known which, if any, of the
projects may eventually be completed, they represent an indication of the Corps” interest in the
study area.

U.S. Bureau of Reclamation

USBR has primary responsibility for the development and delivery of water resources. The 1902
Reclamation Act was intended to provide federal investment (with subsequent repayment by
users) and expertise in the development of water resources, primarily in the western states. The
Reclamation Reform Act of 1982 brought about significant adjustments in USBR’s operating
methods, recognized leasing, and changed payment procedures.

Salt River Project

Until the mid-20th century, the SRP was primarily a water storage and delivery agency for
agricultural users. After World War II, however, the Phoenix urban area grew rapidly, and the
mission of the SRP changed focus. In 1903, the local community included fewer than 20,000
people; by 1967, the population had grown to 800,000; and in 1994, the population approached 2
million. To accommodate the shift from an agricultural to an urban emphasis, the SRP adjusted
to address urban water delivery issues, and it became a major component of the regional
electrical power grid. The SRP operates the seven major dams upstream of the metropolitan area
on the Salt River, and therefore must be taken into account in any plans for managing river flows
and floods through the urban area. The SRP also owns land parcels in and near the river channel.
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Flood Control District of Maricopa County

The FCDMUC is also a primary agency involved with the management of the lower Salt River and
the portion of the Gila River included in the present study. Although Maricopa County had
undertaken some flood control efforts on a relatively small scale before the early 1980s,
widespread, coordinated projects became much more common after the Arizona State
Legislature mandated the formation of county flood control districts. The FCDMC builds
various flood control structures, often in cooperation with other agencies, such as the Arizona
Department of Transportation (ADOT) and the NRCS. In addition, the FCDMC manages
floodplain development by delineating floodplains and administering regulations for floodplain
users. The FCDMC coordinates the participation of the county in the National Flood Insurance
Program, administered by the U.S. Department of Housing and Urban Development, as
established by congressional action in 1968 and revised in 1973. The availability of federally
insured loans and other federal assistance related to floodplains depends on adherence to federal
and state rules and regulations as administered by the FCDMC. In exercising its responsibilities,
the FCDMC has completed 32 projects and structures within Maricopa County, including
vegetation clearing projects, levee construction, bank stabilization, and channel improvements.

Municipalities and Indian Communities

The municipalities of Mesa, Tempe, and Phoenix and the Salt River Pima-Maricopa and Gila
River Indian Communities have direct interests in the lower Salt River because the stream flows
directly through their jurisdictions. Tempe has committed itself to an ambitious effort to convert
5 miles of the Salt River channel and adjoining areas into a variety of land uses ranging from
habitat reconstruction to intensive commercial and residential activities. In 1989, the City of
Tempe adopted the Tempe Rio Salado Master Plan to guide the development under the general
direction of the City of Tempe Community Development Department. ADOT, in work
associated with the Red Mountain Freeway on the north bank of the river, channelized the stream
from the Hohokam Expressway (roughly the alignment of 48th Street) and Mill Avenue, and the
FCDMC extended the project upstream to McClintock Drive, a short distance upstream from
Indian Bend Wash (a Corps project). The channel design includes grade control structures to
limit scour, channel migration, and degradation, and the general capacity of the channel is
250,000 cfs. The expected 100-year flood for the reach after the completion of improvements to
Roosevelt Dam 1s 160,000 cfs.

Federal Emergency Management Agency

Congress, alarmed by increasing costs of disaster relief, passed the National Flood Insurance Act
of 1968 and the Flood Disaster Protection Act of 1973. The intent of these acts is to reduce the
need for large public-funded flood control structures and disaster relief by restricting
development on the floodplain.

The Federal Emergency Management Agency (FEMA) administers the National Flood Insurance
Program to provide subsidized flood insurance to communities that comply with FEMA
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regulations that limit development in floodplains. FEMA issues flood insurance rate maps for
communities participating in the program. These maps delineate flood hazard zones in the
community and are updated as flood control improvements are implemented.

4.2.5.2 Water Quality Regulations

Clean Water Act

Placement of dredged or fill materials into waters of the United States is regulated under Section
404 of the Clean Water Act, which is administered by the Corps. Under the act, the state must
issue or waive Section 401 water quality certification for the project to be permitted under
Section 404. Water quality certification requires the evaluation of water quality considerations
associated with dredging or placement of fill materials into waters of the United States.

The EPA requires states to identify and establish beneficial uses and water quality objectives for
surface and groundwater resources. The Arizona Department of Environmental Quality (ADEQ)
is the responsible agency and the water quality standards are established in the Arizona
Administrative Code, Title 18, Chapter 11. Numerical and narrative water quality objectives are
established to protect designated uses. The Salt River from the location of the Phoenix 24"
Street WWTP extending downstream to the confluence with the Gila River is classified as an
effluent dependent water body under Title 18 and ADEQ regulates effluent discharges within
this reach on a site-specific basis.

Section 303(d) requires states to identify water resources that are impaired by contaminants and
failing to meet ambient surface water quality objectives. The applicable regulations require
development of a Total Maximum Daily Load (TMDL) program for 303(d) listed water bodies.
TMDL programs identify sources of the contaminants, available assimilative capacity of the
water body that would result in water quality objectives being met, and allocates the allowable
daily load to dischargers within the watershed. The TMDL implementation plan is then
developed to regulate and control the loading of contaminants in the watershed. The Salt River
is listed as being impaired by chlordane, DDT metabolites, pH, and toxaphene in the lower reach
of the channel extending from near the Phoenix Sky Harbor Airport to the confluence with the
Gila River (Arizona Department of Environmental Quality 1998). The TMDLs for these
constituents are proposed to be developed before 2007.

National Pollutant Discharge Elimination System Discharge Permits

Established by Section 402 of the Clean Water Act, NPDES is the primary federal program that
regulates point-source discharges to waters of the United States. The EPA granted the State of
Arizona primacy on December 5, 2002. The state program is called the Arizona Pollutant
Discharge Elimination System (AZPDES) program and is administered by the Arizona
Department of Environmental Quality, Water Quality Department in Phoenix, Arizona.
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In 1992, the EPA promulgated rules for a General Industrial Storm Water Permit under the
NPDES, which requires property owners to file a notice of intent to discharge stormwater runoft
to waters of the United States from specified industrial activities, including mining. The permit
requires dischargers to eliminate non-stormwater discharges to stormwater systems, develop and
implement a SWPPP, perform inspections of stormwater pollution prevention measures, and
monitor water quality. In 1998, EPA transferred permittees previously covered by the 1992
permit to EPA’s multi-sector general permit, which was issued in 1995. Multi-sector permits are
currently required for municipalities with populations greater than 100,000. Phase II of the
NPDES rules, which were adopted in 2003, requires municipalities with populations greater than
10,000 to develop and implement multi-sector permits.

In 1992, the EPA promulgated rules for a General Construction Storm Water Permit under the
NPDES, which will require landowners to file a notice of intent to discharge stormwater runoff
to waters of the United States from land disturbances of more than 5 acres. The permit generally
requires dischargers to eliminate non-stormwater discharges to stormwater systems, develop and
implement a SWPPP, and perform inspections of stormwater pollution prevention measures.
The grading that would occur as part of this project would be more than 5 acres, and therefore a
SWPPP will be required. These requirements have been incorporated into the AZPDES permit
program.

Safe Drinking Water Act

Water quality standards for drinking water are established and regulated by the federal Safe
Drinking Water Act of 1986. The maximum contaminant levels, which apply to metals and
other toxic compounds in drinking water, are subject to revision, and additional compounds may
be added. The Arizona Safe Drinking Water Program is administered by the ADEQ, except for
Underground Injection Control permits, which are still issued by the EPA Region 9 office in San
Francisco, California.
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4.3 BIOLOGICAL RESOURCES

This section contains a summary of biological resources located or potentially occurring in the
Va Shly’ay Akimel project study area. Information was derived from published and unpublished
reports, Jones & Stokes’ file information, and field surveys.

For the purpose of this report, the project study area includes a 14-mile-long section of the Salt
River within the Salt River Pima-Maricopa Indian Community (SRPMIC) and the City of Mesa,
Arizona, located between the Pima Freeway (SR 101), and Granite Reef Dam (Figure 1-2). The
study area extends 1 mile to either side of the thalweg, or center of the river channel, for a total
width of 2 miles.

Field surveys were conducted in March 2002 and March 2003 by Jones & Stokes biologists. The
objectives of the surveys were to map cover types, to identify biological resources, and to
describe existing conditions in the project study area. Cover types were mapped on black and
white aerial photographs (scale 1"=500") taken in January 2001 and were then digitized using
ArcInfo version 8.1. The minimum mapping unit for most cover types was 10 acres, with a 1-
acre minimum mapping unit observed for sensitive cover types (e.g., riparian and wetland
habitats).

Ten special-status wildlife species are considered to have the potential to occur in the project
study area and are evaluated in this study. No special-status plants (other than protected native
plants) or fish have been recorded in or are expected to occur in the project study area. The area
could potentially support the desert tortoise and Mexican garter snake. The scientific and
common names of plants and wildlife discussed in this section are listed in Appendix C.

4.3.1 ENVIRONMENTAL SETTING

Historically, the project 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 project study area leaving only scattered remnants of the original vegetation
communities. Modifications of the river system, such as damming and flow diversion, currently
allow no natural flow through the project study area except during flood events. Vegetation
communities in the project study area have been highly modified from their original state and
currently contain a mosaic of degraded natural communities and manmade artificial
communities.

A classification system was developed for this study based on several sources, including a list of
cover types supplied to Jones & Stokes by the U.S. Army Corps of Engineers, Jones & Stokes
file information, and recent publications (Brown 1982, Szaro 1989). The classification system
categorized habitat types in the project study area by the type of vegetation cover. Table 4.3-1,
which follows, summarizes the mapped cover types and subtypes in the project study area and
characteristics of each. This section describes the important biological communities that occur in
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the project study area and their characteristic vegetation and wildlife. The general locations of
these cover types are shown in Figure 4.3-1.
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Table 4.3-1. Cover Types Present within the Va Shly’ay Akimel Project Study Area

Affected Env

ironment

Percentage of

Extent Project Study
Major Cover Type Subtype Description in Acres Area
Agricultural Lands [rrigated Pasture Used for cattle grazing 187.3 1%
Citrus Orange groves 554.7 3%
Fallow/Ruderal Field Plowed fields not used for at least a year. 618.6 4%
Unclassified Agriculture Plowed and unplanted at the time of the survey. 1901.7 11%
Cottonwood-willow Young cottonwood-willow Dominated by native trees, generally with saltcedar in 40.2 <1%
Forest forest the understory.
Saltcedar/ cottonwood-willow  Dominated by saltcedar with scattered native species. 312 <1%
forest
Desert Areas Creosote bush/white bursage Dominated by Creosote bush and white bursage 5,226.4 30%
Sonoran desert scrub Dominated by Creosote bush, saguaro, cholla, and 782.1 4%
paloverde
Ditch/Canal None Aqueducts and major ditches 167.4 1%
Emergent Wetlands None Dominated by Cattails, with scattered tules 73.0 <1%
Low Flow Channel None Low flow channels in the active channel 16.9 <1%
Open Water Groundwater recharge basin City of Mesa recharge basins near SR 101. 91.7 <1%
Sand/gravel operation ponds Permanent ponds associated with active sand/gravel 11.8 <1%
operations
Parks and Recreation None Golf courses and parks 279.6 2%
Areas
River Bottom None Unvegetated river bottom covered mostly with 251.8 1%
cobbles.
Scrub-Shrublands None Dominated by ironwood, triangle leaf bursage and 1,419.0 8%

creosote.
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Affected Environment

Percentage of

Extent Project Study

Major Cover Type Subtype Description in Acres Area
Sand-Gravel None Operations within the active channel 1,961.6 11%
Operations
Soil Cement None Soil cement on the active slopes of the channel 34.0 <1%
Upland Buffer Zone None Newly established shrubs and scrub dominated by a 86.5 <1%

mixture of native and non-native shrubs

Urban None Residential, industrial, or transportation 2,999.7 17%
Ruderal None Disturbed areas not associated with agricultural 699.5 4%

clearing, mostly weedy herbaceous species.
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4.3.2 COVER TYPE DESCRIPTIONS

4.3.2.1 Agricultural Lands

Vegetation

Agricultural lands are common in the project study area occupying 19% of the total area.
Generally, agricultural uses include irrigation for cattle grazing, orchards (citrus), and crops such
as cotton, small grains, and assorted vegetables.

Wildlife

Agricultural lands in general have low to moderate wildlife value. The composition and
structure of commercially produced agricultural croplands lack the diversity of more productive
wildlife habitats.

Plants important for wildlife food and shelter are often absent or reduced to rows at the edges of
the fields. While these fencerows provide corridors for animals to move from place to place,
many are isolated and fragmented, greatly reducing the wildlife value. Small mammals such as
mice, voles and rats frequent such fencerows and may forage on crops such as alfalfa and small
grains. The abundance of small mammals using these edge habitats serves to attract larger
predators, including medium-sized mammals such as coyote, gray fox, and bobcat, as well as
avian predators (e.g., red-tailed hawk, northern harrier, American kestrel, barn owl, and great
horned owl). Bird species favoring open habitats such as killdeer, mountain plover, greater
roadrunner, mourning dove, white-winged dove, horned lark, and various ground-feeding
granivorous sparrows and finches will forage in agricultural fields.

4.3.2.2 Cottonwood-Willow Forest

Vegetation

Cottonwood/willow forest is uncommon in the project study area occupying less than 1% of the
total project study area. This cover type is representative of high-quality riparian habitat in
Arizona. Riparian habitats are defined as habitats or e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>