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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 
U.S . Army Corps ofEngineers 
Los Angeles District 
Planning Section C 
Phoenix Office 
3636 N. Central Avenue 
Suite 900 
Phoenix, AZ 85012-1936 
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EXECUTIVE SUMMARY 

ES.l 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 0 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. 

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

• 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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• 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 
in·igation system. Surface water from the SRPMIC would be the primary source of water 
for all construction alternatives. 

• 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. 

• 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, 0 , 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 0. 

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 ofMesa'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. 

5. Concern was expressed about future property loss of project site. 

6. Where does project fit in with Sand and Gravel mining? 

7. Concern was expressed about the protection of burial grounds. 

8. 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 infonnal 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)(l) 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: 

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

• Further evaluations of cultural resources in the project area will need to be conducted in 
accordance with Section 106 of the NHP A. 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 ifburied cultural resources 
are encountered. 

• 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 detennine 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 ofthe 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, 0 , 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 0 was determined to be the environmentally 
preferable alternative. Alternative 0 is also the non-federal sponsor(s) preferred alternative. 
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Table ES-1. Environmental Impact Summary Matrix 
"-'·"· I -.-.-':':-;-:.x-c. 

Impact: Min or Geomorphologic Changes in River Channel 

Level of Significance 
II 

Less than Less than Less than Less than Less than I 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 

Impact: Temporary Adverse Effects on Water Quality during Project Construction 

Level of Sign(ficance Significant Significant Significant Significant Significant I N/A 

Mitigation Measure(s) Implement erosion Implement erosion Implement erosion Implement eros ion Implement erosion I 
N/A 

control measures control measures control measures control measures contro l measures 

Residual Significance Less than Less than Less than Less than Less than 
I 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 

Mitigation Measure(s) Implement Implement 
SWPPP SWPPP 

Residual Significance Less than Less than 
significant significant 

Impact: Changes in 100-year Water Surface Elevations 

Level of Significance 
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II 
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Significant I Significant I 

Significant Significant Significant I N/A 

Implement Implement Implement I N/A 
SWPPP SWPPP SWPPP 

Less than Less than Less than I N/A 
signifi cant significant significant 

No Impact I Significant I No Impact 
~ : ~ .. ificant 
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Table ES-1. Environmental lmpact Summary Matrix 

Environmental Element . ·:: . ·. •. ~, .,. .-:: 
Alternative F > ~lte.rnative N Alternative 0 Alternative>E ·. 

Mitigation Measure(s) Identify possible Identify possi ble Identify possible 
changes to the changes to the changes to the 
water surface water surface 

No Mitigation 
water surface 

elevation and elevation and elevation and 
redesign redesign redesign 

alternative alternative alternative 

Residual Sign!flcance Less than Less than No Impact Less than 
significant significant significant 

Impact: Changes in Groundwater Hydro logy (from insta ll ation of new well) 

Level of Signif icance Signi ficant Significant Significant Significant 

Mitigation Measure(s) Develop Develop Develop Deve lop 
institutional institutional institutional institutiona l 

agreements for agreements for agreements fo r agreements for 
groundwater use groundwater use groundwater use groundwater use 

Residual Sign(flcance Less than Less than Less than Less than 
signifi cant significant significant s ignificant 

Im pact: Potentia l Adverse Effects on Water Quali ty Associated with Irrigation Water 

Level of Significance Significant Significant Significant Signifi cant 

Mitigation Measure{s) Conduct Conduct Conduct Conduct 
additional additional additional addi tional 

stormwater quality stormwater quali ty stormwater quality stormwater quali ty 
sampling and sampling and sampling and sampling and 

analysis analysis analysis analysis 

Residual Sign!flcance Less than Less than Less than Less than 
signi fi cant significa nt significant significant 

5.3 BIOLOGICAL RESOURCES 

Impact: Long-Term Increase in Saltcedar and Decrease in Cottonwood-Willow Vegetation 

Va Shiv ·av Akimel Eco.\ystem 
Restomtion Feasibilirv Studv 
Final Environmental impact Statement 

ES-6 

Executive Summ01y 

Alternative A 
•. No ! ction 

No Miti ga ti on No Mitigation 

No Impact 
Less than 
signifi cant 

N/A N/A 

N/A N/A 

N/A N/A I 

I 

Significant 
Less than 
signifi cant 

Conduct 
additiona l 

stormwater quality No M iti gation 
sampling and 

analysis 

Less than Less than 
significant signifi cant 
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Table ES-1. Environmental Impact Summary Matrix 

Level of Significance II N/A N/A 

Mitigation Measure(s) N/A N/A 

Residual Significance 
N/A N/A 

Impact: Long-Term Decrease in Wildlife Habitat 

Level of Significance ~ N/A I N/A 

Mitigation Measure(s) N/A N/A 

Residual Significance 
N/A N/A 

Impact: Substantial Short-Term Impacts on Vegetation 

Level of Significance II Significant I Less than 
significant 

Mitigation Measure(s) II Project Project 
construction construction 

phasing & area phasing & area 

II restrictions restrictions 

Residual Significance ~ Less than Less than 
significant significant 

Impact: Short-Term Impacts on Common Wildlife Species 

Level of Significance 

Mitigat ion Measure(s) 

Va Shly 'ay Akimel Ecosystem 
Restoration Feasibility Study 

~ 

II 

Less than 
significant 

No mitigation 

Final Environmental impact Statement 

Less than 
significant 

No mitigation 

I 

Executive Summa1y 

N/A N/A N/A 
Less than 
significant 

N/A N/A N/A No mitigation 

N/A N/A N/A 
Less than 
significant 

N/A N/A N/A 
Less than 
significant 

N/A N/A N/A No mitigation 

N/A N/A N/A 
Less than 
significant 

Less than Less than Less than I No impact 
significant significant significant 

Project Project Project I No mitigation 
construction construction construction 

phasing & area phasing & area phasing & area 
restrictions restrictions restrictions 

Less than Less than Less than 
I No impact 

significant significant significant 

Less than Less than Less than 
No impact 

signifi cant significant significant 

No mitigation No mitigation No mitigation No mitigation 
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Table ES-1. Environmental Impact Summary Matrix 

Ehvi~;omnental Elemep( · , Alternative F · Alternative N Alternative 0 Alterna~ive ¥r Alternative A 
;.;~,::-::> 

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

Impact: Potential Impacts on Vegetation, Wildlife, and Sensitive Species during Long-Term O&M Activities 

Level of Sign[jicance Significant Significant Significant 

Mitigation Measure(s) Maintenance Maintenance Maintenance 
activities on activities on activities on 

rotating basis & rotating basis & rotating basis & 
only during non- only during non- only during non-
nesting periods nesting periods nesting periods 

Residual Significance Less than Less than Less than 
significant significant significant 

Impact: Short-Term Impacts on Waters ofthe United States 

Level of Significance Less than Less than Less than 
significant significant significant 

Mitigation Measure{s) No mitigation No mitigation No mitigation 

Residual Sign[jicance Less than Less than Less than 
significant significant significant 

Impact: Short-Term Impacts on Waters ofthe United States During O&M Activities 

Level of Sign!ficance Less than Less than 
significant significant 

Mitigation Measure(s) No mitigation No mitigation 

Residual Sign(ficance Less than Less than 
significant significant 

Impact: Short-Term Impacts on Habitat for Listed Wildlife Species 

!!!!!! of Significance 

Va Sh~l' ·ay Akimel Eco.\)'Siem 
Res1ora1ion Feasibilily Swdy 
Final Environmen/al lmpac/ Slalemem 

No impact Significant 

Less than 
significant 

No mitigation 

Less than 
significant 

Signifi cant 

ES-8 

Significant Significant 

Maintenance Maintenance 
activities on activities on 

rotating basis & rotating basis & 
only during non- only during non-
nesting periods nesting periods 

Less than Less than 
significant significant 

Less than Less than 
significant significant 

No mitigation No mitigation 

Less than Less than 
significant significant 

Less than Less than 
significant significant 

No mitigation No mitigation 

Less than Less than 
significant significant 

I Signifi cant I No impact 

Execul ive Summar)' 

No Action 

No impact 

No impact 

No mitigation 

No impact 
I 

I 

No impact 
I 

No mitigation I 
I 
I 
I 

No impact 
I 

! 

' 

No impact 
i 

I 

No mitigation 
I 

i 

No impact 
! 

I No impact 

Seple111her 2004 

J&S 03048 



-· ,-· - -· ~ - --..... - - -· ' .. ) .. - \ ·-1 -: ·-) .. -
U S Army Corps o_/Engineers, Los Angeles District 

Table ES-1. Environmental Impact Summary Matrix 

II .......... . , ...... ~~!~f~~~f~~ .! fiut l !!~{~!~~ti~J 'Q.!1\c 

Mitigation Measure(s) II I Conduct surveys Conduct surveys Conduct surveys 
for the presence of for the presence of for the presence of 

No mitigation I 
Yuma Clapper Yuma Clapper Yuma Clapper 

I Rails (Section 7 Rails (Section 7 Rails (Section 7 
Consultation if Consultation if Consultation if 

necessary) necessaty) necessary) 

Residual Significance II No impact I 
Less than Less than Less than 

I significant significant significant 

Impact: Potential Disturbance of Loss of Properties Listed or Eligible for Listing on the National Register 

Level of Significance Significant Significant 

Mitigation Measure(s) Develop MOA Develop MOA 
between the between the 

Corps, SRPMIC, Corps, SRPMIC, 
City of Mesa and City of Mesa and 

SHPO SHPO 

Residual Significance II Significant and 
I 

Significant and 
unavoidable unavoidable 

Impact: Potential Short-Term Adverse Aesthetic Effects 

Level of Significance II Less than Less than 
significant significant 

Mitigation Measure(s) No mitigation No mitigation 

Residual Significance Less than Less than 
significant significant 

Impact: Potential Long-Term Adverse Aesthetic Effects 

Va Sh()l'ay Akime/ Ecosystem 
Restoration Feasibility Stuco' 
Final Environmental Impact Statement 

S i gni fi cant Significant 

Develop MOA Develop MOA 
between the between the 

Corps, SRPMIC, Corps, SRPMIC, 
City ofMesa and City of Mesa and 

SHPO SHPO 

I 
Significant and 

I 
Significant and 

unavoidable unavoidable 

Less than Less than 
significant significant 

No mitigation No mitigation 

Less than Less than 
significant significant 

ES-9 

Executive Summmy 

No mitigation I No mitigation 

No impact I No impact 

Significant I No impact 

Develop MOA 
between the 

Corps, SRPMIC, I No mitigation 
City of Mesa and 

SHPO 

Significant and 
I No impact 

unavoidable 

Less than 
No impact 

significant 

No mitigation No mitigation 

Less than 
I No impact 

significant 
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Table ES-1. Environmental Impact Summary Matrix 

Environ,;Jental Element .. • } Altern~t\xe F Alternative N Alternative 0 Alternative E 
........ 

Level of Significance Less than Less than Less than Less than 
significant significant significant significant 

Mitigation Measure(s) No mitigation No mitigation No mitigation No mitigation 

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

Mitigation Measure(s) No mitigation No mitigation No mitigation No mitigation 

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

Impact: Generation of Construction-Related and Operational Fugitive Dust Emissions 

Level of Significance 
Significant Significant 

Mitigation Measure(s) Implementation of Implementati on of 
PM-10 reducing PM-I 0 reducing 

Measure( s )s Measure(s)s 

Residual Significance Less than Less than 
significant significant 

...... . ......... 
5.7 NOISE 

Impact: Exposure of Sensitive Land Uses to Construction Noise 

Level of Significance 

Va Shlv'ay Akimel Eco.wvtem 
Restoration Feas ibility Studv 

i 

Final Environmental Impact Statement 

Significant I Significant 

Significant Significant 

Implementation of Implementation of 
PM- 10 reducing PM- I 0 reducing 

Measure(s)s Measure(s)s 

Less than Less than 
significant significant 

I Significant I Signifi cant 

ES-1 0 

Executive Summa1:v 

Alternative A No Action ··•·•·•· ....... 

Less than 
No impact 

significant 
' 

No mitigation No mitigation 
I 

Less than Less than 
significant significant 

Less than 
No impact 

significant 

No mitigation No mitigation 

Less than 
No impact 

significant 

Less than 
No impact 

significant 

Implementation of 
PM- 10 reducing No mitigation 

Measure(s)s 

Less than 
No impact 

significant 

I Significant I No impact 
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Table ES-1. Environmental Impact Summary Matrix 
-.-.-.-;-... -• .; .-.-.•.· •• -.-:-:-> ..... -•• -•• -.-.-.-.•.-.-.-.-.-.-.·.· ·.-.-.>. 

Mitigation Measure(s) ~ Employ noise- Employ noise- Employ noise- Employ noise- Employ noise-
reducing reducing reducing reducing reducing 

I 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 
I No impact 

significant significant significant significant significant 

Impact: Increase Traffic Noise in the Project Vicinity from Recreational Users 

Level ofSignificance ~ Less than 
Significant Significant Significant Significant I No impact 

significant 

Mitigation Measure(s) II Employ noise- Employ noise- Employ noise- Employ noise-

No mitigation 
reducing reducing reducing reducing 

I No mitigation 
construction construction constmction construction 

u 
Measure( s )s Measure( s )s Measure(s)s Measure( s )s 

Residual Significance 
II 

Less than Less than Less than Less than Less than 
I No impact 

II 
significant significant significant significant significant 

Impact: Increase Traffic Noise from O&M Activities 

Level of Significance Significant Significant Significant Significant Significant I No impact 

Mitigation Measure(s) Employ noise- Employ noise- Employ noise- Employ noise- Employ noise-
reducing reducing reducing reducing reducing 

I No mitigation 
construction construction construction constmction construction 
Measme(s)s Measure( s )s Measme(s)s Measure( s )s Measure(s)s 

Residual Sign{ficance II Less than Less than Less than Less than Less than 
I No impact 

significant significant significant significant significant 

s.s s~~~~,:~P .E~~~ilw!::fi.!~YB~j}§.~ . __ ,,. , .... , ....... ..,.. ... . ···•···· 
.......... 

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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Res toration Feasibility Study ES- 11 
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U.S. Army C01ps a/Engineers. Los Angeles District 

Table ES-1. Environmental Impact Summary Matrix 

· E~.~~fonmental Eleiiie~{ ;.;: ;\ltefiiative F 
'~<:=:=::3 

A1terrtative N AJtern~tive 0 Alternative£. 

Mitigation Measure(s) No mitigation No mitigation No mitigation No mitigation 

Residual Significance No impact No impact No impact No impact 

5.9 TRANSPORTATION 

Impact: Temporary Increase in Traffic on Existing Roadways during Project Construction 

Level of Sign!ficance Less than Less than Less than Less than 
significant significant significant s ignificant 

Mitigation Measure(s) No mitigation No mitigation No mitigat ion No mitigation 

Residual Sign!ficance Less than Less than Less than Less than 
significant significant significant significant 

Impact: Potential Damage to Roadway Surfaces during Project Construction 

Level of Significance Significant Significant Significant Significant 

Mitigation Measure(s) Repair damaged Repair damaged Repair damaged Repair damaged 
roadways roadways roadways roadways 

Residual Significance Less than Less than Less than Less than 
significant significa nt significant significant 

Impact: Generation of Additional Vehicle Tl"ips by Recreationists 

Level of Significance Less than Less than Less than Less than 
significant significant significant s ignificant 

Mitigation Measure(s) No mitiga tion No mitigation No mitigation No mitiga tion 

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

Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance Activities 

Level of Significance 

Va Shl)' ·ay Akimel Eco.1ystem 
Restoration Feasibility Study 
Final Environmental Impact Statement 

Less than Less than 
significant significant 

Less than Less than 
significant significant 

ES-12 

Executive S u tlltJIOJ:V 

Alternative A <i N.2 ~ction ··· 

No mitigation No mitigation 

No impact No impact 

Less than 
No impact 

significant I 
I 

No mitigation No mitigation 

Less than 
No impact 

significant 

Significant No impact 

Repair damaged 
No mitigation 

roadways 

Less than 
No impact 

significant 

Less than 
No impact 

significant 

No mitigation No mitiga tion 

Less than 
No impact 

significant 

Less than 
No impact 

significant 
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Table ES-1. Environmental Impact Summary Matrix 

,flnvirqnmental Elem!!,'!:.~N Alternative F Alteniative N Alternifiive 0 
ii>'' ~~~t:::c:.:· .. ·:::-·' •' :.:;~~:::?~(%' 

Mitigation Measure(s) No mitigation No mitigation No mitigation 

Residual Significance Less than Less than Less than 
significant significant significant 

5.10 LAND USE 

Impact: Temporary Adverse Effects on Land Use during Project Construction 

Level of Significance Less than Less than Less than 
significant significant significant 

Mitigation Measure(s) No mitigation No mitigation No mitigation 

Residual Significance Less than Less than Less than 
significant significant significant 

Impact: Temporary Adverse Effects on Land Use during Project Construction 

Level of Significance Less than Less than Less than 
significant significant significant 

Mitigation Measure(s) No mitigation No mitigation No mitigation 

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

5.11 RECREATION ..... · 
Impact: Temporary Adverse Effects on Recreation during Project Construction 

Level of Significance 

Mitigation Measure(s) 

Residual Significance 

Va Shly 'ay Akimel Eco.sysrem 
Res torarion Feasibility Study 

Less than 
significant 

No mitigation 

Less than 
significant 

Final Environmental!mpacr Sratemel// 

Less than Less than 
significant significant 

No mitigation No mitigation 

Less than Less than 
significant significant 

ES- 13 

Executive Su11111101:J' 

Alternative E .. Alternative A No Action 
"f 

No mitigation No mitigation No mitigation 

Less than Less than 
! 

significant significant 
No impact 

Less than Less than 
No impact 

significant significant 

No mitigation No mitigation No mitigation 

Less than Less than 
No impact 

significant signifi cant 

Less than Less than 
No impact 

significant significant 

No mitigation No mitigation No mitigation 

Less than Less than 
No impact 

significant significant 

Less than No impact No impact 

significant 

No mitiga tion No mitigation No mitigation 

Less than 
No impact No impact 

significant 
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Table ES-1. Environmental Impact Summary Matrix 

: ,,~~~~~':::'''.:~·:~;·~~t~tt'~~~~~ ' · .r ~lt~*~~Hx,~ .~;c di ' Ait~friativ~ N Altehlative 0 AlternaH~e E . Aiferhative A ' "'i'' \ t . ' I ,, 
-:;-··:-:-:::. ., . No A~tiQn >', , 

. 5}1~ ~~~y~~!~: D,~J:IIt~P ~~j~]~ ;{ 1
m
111:.,··Iriii\i'·'·'·'·· ::•·· :.•',; !\ .... 

••••• i .. ' .•'1 ! '''··· 
i 

•: . ( . ··•···· 

•·!;" );,, .. , .•.. ··• 

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 

Mitigation Measure(s) 
vegetation pallet 

No mitigation No mitigation 
vegetation pallet 

No mitigation No mitigation 
for landfill closure for landfill closure 

caps caps 

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

No impact 
significant signifi cant significant significant signifi cant 

Impact: Addition of Cover Materials on Tri-City Landfill May Cause Exceedance of Minimum Ground Clearance for Overhead Power 
Transmission Lines 

Level ofSignificance Significant No impact No impact Significant 

Concrete Concrete 

Mitigation Measure(s) 
encasements at 

No miti gation No mitigation 
encasements at 

bases of towers or bases of towers or 

. poles poles 

Residual Significance 
Less than Less than Less than Less than 
signifi cant significant signifi cant significant 

Impact: Temporary Construction-Related Water Quality Impacts 

Level of Significance Significant Significant Signifi cant Significant 

Mitigation Measure(s) 
Construction Construction Construction Constructi on 
management management management management 

Residual Significance 
Less than Less than Less than Less than 
signifi cant significant significant s ignificant 

Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation Activities 

Va Shiv 'ay Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental Impact Statement 
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No impact No impact 

N o mitigati on No mitigation 

Less than 
No impact 

signifi cant 

Significant No impact 

Construction 
No mitigation 
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Less than 
No impact 
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Table ES-1. Environmental Impact Summary Matrix 

Level of Significance 

Mitigation Measure(s) 

Residual Significance 

Va Shly ·ay Akimel Ecosyslem 
Res torarion Feasibility Study 

Significant 

Initiate vector 
control 

Measure( s )s 

Less than 
significant 

Final Environmenral lmpact Stalement 

Significant 

Initiate vector 
control 

Measure(s)s 

Less than 
significant 

Significant Significant 

Initiate vector Initiate vector 
control control 

Measure( s )s Measure(s)s 

Less than Less than 
significant significant 

ES- 15 

- ·- ---- -
Execurive Summ01:y 

Significant 
Less than 
significant 

Initiate vector 
control No mitigation 

Measure(s)s 

Less than Less than 
significant 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 ReefDam (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 chmmel 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. 

Va Shly'ay Akimel Ecosyslem 
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2.1 

CHAPTER 2. NEED FOR AND OBJECTIVES 
OF THE PROPOSED ACTION 

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 
areas. 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 20111 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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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 
area. 

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 SRPMlC 
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 17,43 5 acres. 

2.4 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: 

• 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 

• 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 ). 

• 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. 

• 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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• Create awareness through ongoing educational opportunities of the significance of the 
cultural resources relating to the Salt River. 

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

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

• 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: 

• Chapter 1, Introduction. 

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

• 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. 

• 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. 

• 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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• geology and topography; 

• hydrology and water resources; 

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

• cultural resources; 

• aesthetic resources ; 

• air quality; 

• nOise; 

• social and economic resources (including environmental justice); 

• transportation; 

• land use; 

• recreation; and 

• public hea lth 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 rai l, 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 inforn1al consultation are provided in 
Appendix F. 
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Table 2-1. Summary of Applicable Regulations 

Statute 

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 

Va Sh~y ·ay Akimel Ecosysrem 
Resrorarion Feasibiliry Study 
Final Environmental impact Staremenr 

Status 

This EIS has been prepared in accordance with the 
requirements ofNEPA, the Council on Environmental 
Quality regulations for implementing the procedural 
provisions ofNEPA, and Corps ofEngineers 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 ofthe 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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Statute 

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

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

Clean Water Act, as amended 

Va Shly 'ay Akimel Ecosystem 
Restoration Feasibility Studv 
Final Environmental Impact Statement 

Needfor and Objectives of the Proposed Action 

Status 

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 ofNative 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 pennit 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 thi s 
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) 
inf01mation on the effects of the discharge of dredged or 
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Statute 

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 
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Final Environmental Impact Statement 
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Status 

fill material into waters of the United States, including the 
application of the Section 404(b )( 1) Guidel ines, 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 pem1it 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 PMlO. 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 mam1er with regard to the natural 
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Statute 

Management 

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

Farmland Protection Policy Act 

Arizona Executive Order 91-6 
Protection ofRiparian Areas 

Executive Order 13045, Environmental 
Health and Safety Risks to Children 
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Status 

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 Govemor of Arizona has 
established state policy: 

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

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

• 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; 

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

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

• 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: 

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

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

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

• 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 defmed 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 altemative plans 
developed by the Corps and the local non-federal sponsor(s) (SRPMIC and the City of Mesa) 
during the altematives forn1ulation process. These five preliminary alternatives indicated that a 
range of potential altematives 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 altematives relied on informed judgment 
of experts, empirical data, and acceptability by the stakeholders. Based on this screening 
process, a second array of altematives 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 Altemative A 
through Alternative 0 . The "No-Action Alternative" was coded Alternative P. Each of the 
initial 15 alternatives have a numeric subset, identifying the altemative 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 "A 1, A2, B I , B2 
. . . " and so forth through Alternative 0 , and the 31 st altemative is the "No-Action" Alternative P. 

These alternatives represented varying combinations ofrestoration treatments (e.g., vegetation 
types, cham1el modification, water source, infrastructure) . The altematives 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: 

• 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; 

• Environmental Feasibility: Alternatives must comply with all applicable environmental 
laws, including NEP A; 

• 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 

• 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 fornmlation 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, 02 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 

Altemative 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 $15 .3 

* 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, 02, 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 02 are both incrementally 
cost effective, producing a similar level of outputs. While alternative E2 is slightly more cost 
effective compared to Alternative 02, the study team elected Alternative 02 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 

Altemative AAFCU Incremental Incremental 
AA Cost AAC/AAFCU* 

A2 389 $2,522 $6.5 

E2 966 $9,304 $11.8 

02 1,006 $10,127 $20.6 

F2 1,084 $16,632 $83.4 

* AAC/AAFCU dollar figures are in thousands . 

Further explanation is warranted and provided here as to why Alternative 02 is recommended 
over Alternative E2 and the NER Plan. While Alternative 02 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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U.S. Army Cmps of Engineers, Los Angeles District Description of Alternatives 

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 (Jolmson 1989). Alternative 0 establishes approximately 883 acres of cottonwood
willow and 200 acres of wetlands. Alternative E establishes only 287 acres of cottonwood
willow and 52 acres ofwetland, a difference of596 acres and 148 acres respectively. Alternative 
0 would reestablish considerably more riparian habitat and therefore provide a larger benefit for 
those listed obligate species. Thus, Alternative 0 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 0 . 

Based on the HGM and ICA analyses, Alternative 02 is the environmentally preferable 
alternative and therefore is the Tentatively Recommended NER Plan. Alternative 02 is also the 
non-federal sponsor(s) preferred alternative. Alternative 02 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 02 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 0 (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. C fAit f 
Feattire 

.: , . . f\lternative F 
: ·~: ... 

Channelizati on 

Bank stab iliza ti on 

Installa ti on of grade 
cont ro l structure 

Removal of in vasive 
p lant spec ies (e.g., 
sa ltcedar) 

Irriga tion via SBIN 

Irriga ti on from new 
groundwater we ll 

Flood irri gation 

Irriga tion via e fn uent 

Creati on of wetland 
fea tures 

Estab lishment of new 
cottonwood 

Establi shment of new 
mesquite 

Estab lishment of new 
Sonoran Desert 
vegeta tion 

Total irri ga ted area 
(acres) 

Total annual water 
demand (acre- feet) 

Total new hab itat (acres) 

Va Sh(v 'ay Akimel Ecosystem 
Restoration Feas ibility Study 

Yes : Reaches 2, 3, 4 , 
6 

Yes : Reaches 2, 5, 6 

Yes: Reach 5 

Yes : Reaches 8, 9 

Yes: Reaches 2, 3, 4, 
5, 6 

Yes : Reaches 5, 6 

Yes: Reach 6 

Yes: Reac h l 

Yes: Reaches 2, 3, 4 , 
5, 6 

Yes : Reaches 2, 3, 4, 
5,6 

Yes: Reaches 2, 4 , 5, 
6 

Yes: Reaches 4, 5 

1.71 1 

8,304 

2, 11 9 
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Alternative N 

No 

No 

Yes: Reach 5 

Yes: Reaches 8, 9 

Yes : Reaches 2, 3, 4, 
5, 6 

Yes : Reaches 5, 6 

Yes: Reac h 6 

Yes: Reach l 

Yes: Reaches 2, 4, 5, 
6 

Yes: Reaches l , 2, 3, 
4, 5, 6 

Yes: Reaches 2, 4, 5, 
6 

Yes: Reach 5 

l ,387 

7,736 

1,589 

Description o/Aiternatives 

Alternative 0 Alternative E Alternative A No Action 

Yes: Reaches 2,3 Yes : Reach 2, 5 No No 

No Yes: Reaches 2, 5, 6 No No 

Yes: Reach 5 No No No 

Yes : Reaches 8, 9 Yes: Reaches 8, 9 Yes: Reaches 8, 9 No 

Yes: Reaches l , 2, 3, 
Yes: Reaches 4, 5, 6 Yes : Reaches 5, 6 No 

4, 5, 6 i 

' 

Yes : Reaches 5, 6 Yes : Reaches 5, 6 Yes: Reach 5 No 

No Yes: Reac h 6 No No 

Yes: Reach l Yes: Reach l No No 

Yes: Reaches l ,2 , 4 , 
Yes: Reaches 2, 5, 6 No No 

5, 6 

Yes : Reaches l , 2, 3, Yes: Reaches l , 2, 5, 
No No 

4, 5, 6 6 

Yes: Reaches 2, 4, 5, Yes: Reaches 2, 4, 5, 
No No 

6 6 

Yes : Reach 5 Yes: Reaches 2, 5 Yes: Reaches 5, 6 No 

1,486 1,4 16 496 0 

8,550 4,540 992 0 

1,7 12 l ,733 652 0 
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U.S. Army Corps (){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 storrnwater 
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 storrnwater 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: 

• 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. 
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• 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. 

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

• 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. 

Irrigation 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: 

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

• vector control, 

• environmental monitoring, and 

• 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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Figure 3-2. Surface Braided Irrigation Network (SBIN) Diagram 
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US Army C01ps of Engineers, Los Angeles District Description of Alternatives 

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 pem1itting. 

Maintenance and Replacement ofWater 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: 

• providing pulse flows/periodic flushes ; 

• removing vegetation to increase wind-driven circulation; 

• scheduling irrigation to avoid creating shallow ponded areas; 

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

• 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 

• 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 bum 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: 

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

• Wetland (WT), 

• Sonoran Desert Scrub-Shrub (SD), and 

• 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 l 00 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. 

It 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. 
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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 bun·o 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 tail water 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 0) 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, 1 V: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 cham1el 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 (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 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 cham1el 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 ofthe GRUSP site, immediately outside ofthe 
active channel and outside the 1 0-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 stom1water 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 cuiTent chmmel 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 iiTigated using surface water from the Hennessy Drain 
and either SBIN or flood iiTigation. 

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. Ifthe 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 iiTigated 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 iiTigated 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 iiTigate these areas. The south bank CW and MS would continue eastward, ending at 
Gilbert Road. liTigation 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 chatmel 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 undem1ine 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 is sufficiently deep to allow trees and shrubs to root. The area 
would be irrigated using surface water and storm water 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 westem outlet 
would support the WT as well as surrounding CW and MS. Since this southem area is relatively 
protected from the main channel, damage to the channel and the irrigation system has the 
potential to occur less frequently. 

The westem 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 south em 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. 
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Figure 3-4. Bank Stabilization Locations 

22 = Reach 2, South Bank 
5 l = Reach 5, N011h Bank 
52 = Reach 5, South Bank 
62 = Reach 6, South Bank 



- - - - - - - - - - - - - - - - - - -

Figure 3-5. Longitudinal Profile of Salt River Main Channel with Grade Control Structure 
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U.S. Army Corps of Eng ineers, Los Angeles Dis/riel Descriprion of Alrernarives 

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). 
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Table 3-4. Vegetated Area and Evapotranspiration Rate 
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Reach 

2 

3 

4 

5 

Area 
(acres) 

0 
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29 

344 

495 
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Evapotranspiration 
(acre-ft) 

0 

1,298 

181 

1,668 
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Reach 
Area Evapotranspiration 

(acres) (acre-ft) 

6 610 2,952 

Total 1 '711 8,304 

3.2.4 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 cham1el 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 1 0-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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SALT RIVER PIMA-MARICOPA 
INDIAN COMMUNITY (SRP-MIC) 

Figure 3-6 
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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 ofthe 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 wou ld 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 t: 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 is 7,736 acre-feet (Table 3-5). 

Table 3-5. Vegetated Area and Evapotranspiration Rate 
for Alternative N 

Reach 

Va Shly 'ay Akimel Eco;yslem 
Res/orarion Feasibili(y Stud)! 
Final Environmemallmpacr Slalemen/ 

2 

3 

Area (acres) 

51 

141 

29 

3-20 

Evapotranspiration 
(acre-feet) 

320 

905 

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 0 (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 0 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 fow1d 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 
Gilbext 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 1 0-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 in·igation 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 
storm water 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 chmmel 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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Figure 3-7 
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using a SBIN. Additional water may be supplied by a golf course located north of the Salt River, 
if it is of sufficient quality. 

The south bank would support two wetland features and small areas of CW and MS. One small 
stand of CW would sun·ound 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 banlc 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 0. 

3.2.5.2 Water Demand 

The total annual evapotranspiration demand for Alternative 0 is 8,550 acre-feet (Table 3-6). 
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Table 3-6. Vegetated Area and Evapotranspiration Rate 
for Alternative 0 

Reach 

2 

3 

4 

5 

6 

Total 

3.2.6 ALTERNATIVE E 

Area 
(acres) 

66 

226 

29 

152 

434 

580 

1,486 

Evapotranspiration. 
(acre-ft) 

475 

1,565 

181 

1,057 

2,224 

3,048 

8,550 

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 sa ltcedar, 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 irrigated using SBIN and/or a drip/bubbler system. Groundwater from a new well would be 
the source ofwater. 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 

Va Shly 'ay Akimel Ecosysrem 
Resrorarion Feasibiliry Srudy 
Final Environme/1/al lmpac/ Sraremenl 

3-24 
Seprember 2004 

J&S 03048 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SALT RIVER PIMA-MARICOPA 
INDIAN COMMUNITY (SRPMIC) 

Figure 3-8 
Alternative E 

C Project Study Area 

L-::: -~ City Boundary 

;·.-: SRPMIC 

- Thalweg 

= Canal 

--Highway 

- - - · Proposed Highway 

-- Local Road 

Alternative E 

Existing Vegetative Cover 

Agriculture 

- Cottonwood-Willow 
i >:··: ·: · Desert 

- Ditches 

c:=J Mesquite 

c:=J Open Water 

[~ Parks 
c:=J River Bottom 

- Sand and Gravel 

c:=J Sonoran Desert 

L> ~/;-J Soil Cement 

- Urban 

Proposed Vegetative Cover 

ITIIIIIID New Cottonwood-Willow 

- New Mesquite 

111111111 New River Bottom 

111111111 New Sonoran Desert 

1.:'.':·:·::<1 New Wetland 

~ 
Miles 

i"l_r-1 
0 0.5 

Mapped by: 

~ Jones & Stokes 



I 
I 
I 
I 
.I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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

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

Table 3-7. Vegetated Area and Evapotranspiration Rate 
for Alternative E 

Reach 

2 

3 

4 

5 

6 

Total 

3.2.7 ALTERNATIVE A 

Area 
(acres) 

38 

98 

0 

128 

577 

575 

1,41 6 

Evapotranspiration 
(acre-feet) 

242 

261 

0 

384 

1,461 

2,191 

4,540 

Description of Alternatives 

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 plam1ed for this reach. 

Reach 2: No activity is planned for this reach. 

Reach 1: No activity is plmmed 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 

2 

3 

4 

5 

6 

Total 

Area 
(acres) 

0 

0 

0 

0 

198 

298 

496 

Evapotranspiration 
(acre-feet) 

0 

0 

0 

0 

396 

595 

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 smal l MS bosque and SD planting area would be 
constructed along the south bank of the channel near the Country Club Stom1 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: 

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

• 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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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 . 

ln 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 ofthe channel (Tri-City Landfill) . 

ln 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 stom1water 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. ln 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 

• 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 
inigated using either an SBIN composed of a network of shallow ditches, flood inigation, or a 
drip irrigation system. 
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U.S. Army Cotps 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: 

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

• 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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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 
. . . 
mvas1ve species. 

Native CW and MS vegetation would also be planted along two newly created water distribution 
channels located downstream of the Hem1essey 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 cha1mel (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 He1messey 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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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 

• 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 chatmels would be created to 
convey irrigation and stormwater from the Hennessey Drain. A coarse rock berm would also be 
constructed near the He1messey 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 : 

• nine structures to divert agricultural tailwater and stormwater from the Evergreen Ditch 
and He1messey Drain; and 

• 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 cham1els 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 
. . . 
mvas1ve species. 
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U.S. Army C01p s 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 stom1flows. 

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 
GRUSP 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 chmmel conveyance capacity. 

In the lower reaches, a drainage charmel 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: 

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

• 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 proj ect 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: 

• eleven structures to divert agricultural tailwater and stormwater from the Evergreen Ditch 
and Hennessey Drain; and 

• 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. 

3.3.9 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 
. . . 
mvas1ve 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: 

• seven structure to divert agricultural tailwater and stormwater from the North Canal; 

• 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 ALTERNATIVE M 

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 . . . 
mvas1ve 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 ofWT 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 WI feature to create a buffer from stormflows. A second WT feature 
surrounded by CW vegetation would be created near Alma School Road, downstream ofthe 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 am1ored 
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 : 

• eleven structure to divert agricultural tailwater and stormwater from the Evergreen Ditch 
and Hennessey Drain; and 

• 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 
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3.3.11 ALTERNATIVE N 

Non-Structural Measures 

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

• allocation ofwater for restoration; 

• zoning controls; 

• elimination of gravel mining; 

• best management practices (BMPs); 

• land set-asides; and 

• re-operation of upstream dams. 

Rationale for Rejecting Alternative from Further Consideration 

This altemative 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, leaming 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 altematives, 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: 

• 12-foot wide dirt trail/path surfaced with decomposed granite, crushed aggregate or 
similar 

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

• 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 . 

• Mileage markers every 114 mile 

• 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. 

• Concrete benches approximately every quarter mile 

• 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'xl2' 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. 

• 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. 

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

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

• No fencing is currently contemplated. 

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

• 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 ofMesa' 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. 

3.4.2.4 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 

Trail Usage Period 

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 

3.4.3 CULTURAL CENTER 

3.4.3.1 Description of Cultural Center 

Description of Alternatives 

Visitors 

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 

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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Table 3-10. Square Footage of Cultural Center Buildings 

Buildings Included in the Programming Document 

Museum 

Cultural Education Center 

Performing Arts Center 

Food Services 

Traditional Habitat Interpretive Center 

Restored Environmental/Botanical Center 

Total Square Footage 

Estimated Square Footage 

19,200 

10,200 

18,200 

7,900 

4,000 

4,800 

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 

Museum: 

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

Habitat Interpretive Center: 

Outdoor demonstration area only 

Ramadas and Outdoor Shelters 

Access Road and Parking 

Utilities 

Electrical lighting 

Miscellaneous: 

Picnic Tables 

Trash Receptacles 

Benches 

Signs 

Additional Comments 

Restrooms are a support 
feature for the trail system 

Exact character of the 
outdoor demonstration area 
not yet determined 

None 

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

Portion of the overall utility 
installation costs fo r the 
Cultural Center to suppmi 
the restrooms 

For the parking lot, 
restrooms and ramadas 

None 

Total Estimated Construction Cost of Cost-Sharable Improvements 

Estimated Costs 

615SF X $1 00/SF = $6 1,500 

1050 SF x $ 15/SF for hardscape = 

$15,750 

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

Estimated $ 10,000 for a small (1 2 
cars) asphalt paved parking lot 

Estimated $20,000 for restroom 
utilities 

$ 15,000 

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 

$ 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 thi s report, it is 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 "bettem1ent"). 

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 comer of the 
intersection of Dobson Road and McKellips Road, with an alternative location at the southwest 
comer 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. 

3.4.4 RECREATIONAL OPTIONS 

Three recreation options are presented herein for consideration. Each option includes the 
Cultural Center location at the southwest comer 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 ofMesa 's existing trail 
system along the Tempe Canal. The City ofMesa' 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 oftrails. 

3.4.4.2 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. 

3.4.4.3 Option C 

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 ofMesa'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 prefeiTed recreation 
option. 

3.5.6 CONCLUSION 

Option B was selected by the SRPMIC Tribal Council as the prefeiTed 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 of2 miles . 

4.1 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 Tetiiary 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 cham1el in a group 
known as the hyperthermic tonifluvents 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 transpo11ation of sediment has produced numerous thick deposits within the 
fluvial system: cobble lag surfaces, sand sheets (macro-forms), channel sidebars, mid-chmmel 
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 cham1el 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 Quatemary 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 
Quatemary faulting. In Arizona, the zone includes the Main Street Fault in the northwest comer 
ofthe state and the Verde Fault, located approximately 56 miles north ofthe 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 II 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 
emthquake 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 fom1 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 "bowl" 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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4.2 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: 

• Va Shly 'ay Akimel , Salt River, Arizona- Draft Feasibility Report and Draft 
Environmental Impact Statement (U.S . Army Corps ofEngineers 2003) 

• 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 is 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 

a Indicates original storage capacity before modifications that are presently underway to expand 
capacity. 

b 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 I 05 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 is 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 of28,000 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 deseri, with highly productive cottonwood, willow, and mesquite habitats. 
Analyses of pre-development conditions indicate that Salt River streamflow infiltrated and 
recharged groundwater upstream oflndian 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 
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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 1 00-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: 

• cause damage to agricultural and residential areas in and around the study area; 

• destroy habitat through inundation and scouring effects; and 

• 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 oflow-flow years . Since 1938, the peak discharge has 
been greater than 10,000 cfs in only 114 of the years, whereas before 193 8, 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, whi le 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 A venue (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<1
> 

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 cop> 
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 

(I) Discharges exceeded for specified frequencies , with durations greater than or equal to l day, are 
approximately equal throughout the Rio Salado Project reach. Central A venue is used as a reference 
location. 

<
2

> 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 ft3 /s is exceeded for 53 days during this event. Results 
are based upon simulation ofBalanced Hydrographs. 

Source: U.S. Army Corps of Engineers 1997 

The peak 1 00-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 
5-year frequency flow produces measurable flow in the channel downstream of Granite Reef 
Dam, but the channel would remain dry in the Phoenix area due to upstream storage in the 
watershed and channel infiltration. 

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 storm water 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 Sa lado Proj ect (U .S. A rmy Corps of Engineers 1997) indicate that loca l 

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 of9,000 cfs) indicate that flows would be 
reduced to 1,500 cfs at Mill A venue and 140 cfs at Central A venue, 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, si ltstone, 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 8- 20 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 

McKellips Road to Mill Mill Avenue 
Year Road Avenue to l-1 0 

1900 0-40 0-10 0--40 

1913 10- 50 0- 10 0-10 

1945 50- 150 0-50 0- 10 

1952 100- 140+ 20-80 40- 60 

1964 ND ND ND 

1972 ND ND ND 

1986 190-250 90-140 10-60 

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 ofReclamation 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 WSRV, 
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 San tan 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 WSR V 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. 

I 4.2.4 WATER QUALITY 

I 
I 
I 
I 
I 
I 
I 
I 

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 

Contaminant Potential Health 
Category Principal Contaminants Typical Sources Impacts 

Volatile Organic solvents Landfills Carcinogen 
orgamc Trichloroethene (TCE) Underground storage 
compounds Tetrachloroethylene (PCE) tanks 
(VOCs) 1,1,1 Trichloroethane (TCA) Airpotis 

Chloroform High teclmology 
1,1 Dichloroethane (DCE) industry 
1,1 Dichloroethane (DCA) 
Benzene 

Pesticides Dibromochloropropane (DBCP) Agriculture (soil Taxies 
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 

Ions Total dissolved solids (TDS) Mines Taste, hardness 
Sulfate Agriculture Laxative effect 
Chloride Natural origin Taxies 
Fluoride 

Micro- Fecal colifonn Septic tanks Infectious disease 
Organisms Wastewater treatment 

Radiological Mines Carcinogen 
Natural origin 

Source: Graf et al. 1994 

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 (WQARF) 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/1 (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/1. 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/1. 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/1, with a median of910 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/1 in 1912, 2,900 mg/1 in 1930, and 3,500 mg/1 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. 

Va Shly ·ay Akimel Ecosystem 
Resroration Feasibility Srudy 
Final Environmenla/ Impact Sratemenr 

4-1 7 
Seprember 2004 

J&S 03048 



U. S. Army Cotps of'Engineers, Los Angeles District Affected E111 •ironme111 

Table 4.2-5. Relationshi~s between Pollutants of Concern and Stressors 

Pollutants of Concem Stressors 

Floodflows Stormwater Unregulated Agricultural Agricultural CAFO WWTP Landfi 11 Groundwater Sand 
Regulated Stonnwater Stonnwater Drainage Runoff Discharges Leachate Inflow and 
by NPDES Runoff Gravel 

Releases 

Sediments/Solids M M M M M M NA NA NA M 

Inorganic Contaminants 

Bery llium 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 p M M P * DG MIP 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 Contaminan ts 

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 

Pest icides 

Chl01·dane DG EE DG DG DG DG NE DG DG NA 

DOD 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 
byNPDES Runoff 

DDE DG EE EE p p DG 

DDT DG EE DG DG DG DG 

Diazinon DG DG DG DG DG DG 

Dieldrin DG EE DG DG DG DG 

Lindane DG EE DG DG DG DG 

Toxaphene DG EE DG DG DG DG 

Other parameters 

Dissolved Oxygen NA DG DG p p M 

Total Dissolved Solids NA DG DG p M M 

* 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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EE DG DG NA 

EE DG DG NA 

M DG DG NA 

EE DG DG NA 

M DG DG NA 

EE DG DG NA 

p NA NA NA 

p M M NA 
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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 1 00-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 1995c ). 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 concem 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 ofthe 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 ofless than I 00,000 (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 
ofpollutants 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 storm water NPDES permits require each 
industrial site to have a storm water pollution prevention plan (SWPPP). Runoff from turf areas 
has the potential to contain pesticide and fertilizer residuals. Runoff from paved areas can 
contain hydrocarbon products, metals, and anything spilled on the pavement. 

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 storm water 
permit program requirements. The pollutants of concern in unregulated storm water 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 storm water 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 storm water 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 CAPO 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 petmits 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/1 to less than 1 mg/1 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 ofup 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 responsibili ty 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 USER'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 FCDMC 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 ofland 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 A venue, 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 ofthe channel is 
250,000 cfs. The expected 1 00-year flood for the reach after the completion of improvements to 
Roosevelt Dam is 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 24111 

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 storm water runoff 
to waters of the United States from specified industrial activities, including mining. The permit 
requires dischargers to eliminate non-stormwater discharges to stom1water 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 I 00,000. 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 storm water 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 storm water pollution prevention measures. 
The grading that wou ld occur as part of this project would be more than 5 acres, and therefore a 
SWPPP wi ll 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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I 4.3 BIOLOGICAL RESOURCES 
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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 
Arclnfo 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. 

I 4.3.1 ENVIRONMENTAL SETTING 

I 
I 
I 
I 
I 
I 
I 

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 

Major Cover Type 

Agricultmal Lands 

Cottonwood-willow 
Forest 

Desert Areas 

Ditch/Canal 

Emergent Wetlands 

Low Flow Channel 

Open Water 

Parks and Recreation 
Areas 

River Bottom 

Scrub-Shrub lands 

Va Shzy 'ay Akimel Ecosysrem 
Restoration Feasibiliry Study 

Subtype 

Irrigated Pasture 

Citrus 

Fallow/Ruderal Field 

Unclassified Agriculture 

Young cottonwood-willow 
forest 

Saltcedar/ cottonwood-wi !low 
forest 

Creosote bush/white bursage 

Sonoran desert scrub 

None 

None 

None 

Groundwater recharge basin 

Sand/gravel operation ponds 

None 

None 

None 

Final En vironmental Impact Statement 

Description 

Used for cattle grazing 

Orange groves 

Plowed fields not used for at least a year. 

Plowed and unplanted at the time of the survey. 

Dominated by native trees , generally with saltcedar in 
the understory . 

Dominated by saltcedar with scattered native species. 

Dominated by Creosote bush and white bursage 

Dominated by Creosote bush, saguaro, cbolla, and 
paloverde 

Aqueducts and major ditches 

Dominated by Cattails, with scattered tules 

Low flow channels in the active channel 

City of Mesa recharge basins near SR 1 01. 

Permanent ponds associated with active sand/gravel 
operations 

Golf courses and parks 

Unvegetated river bottom covered mostly with 
cobbles . 

Dominated by ironwood, triangle leaf bursage and 
creosote. 
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Percentage of 
Extent Project Study 

in Acres Area 

187.3 1% 

554.7 3% 

618.6 4% 

1901.7 11% 

40.2 < 1% 

31.2 <1% 

5,226.4 30% 

782.1 4% 

167.4 1% 

73.0 <1% 

16.9 <1% 

91.7 <1% 

11 .8 <1% 

279.6 2% 

251.8 1% 

1,419.0 8% 
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Major Cover Type 

Sand-Gravel 
Operations 

Soi l Cement 

Upland Buffer Zone 

Urban 

Ruderal 

Va Shl.r ·ay Akimel Ecosystem 
Res toration Feasibility Studv 

None 
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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, bam owl, and great 
homed owl). Bird species favoring open habitats such as killdeer, mountain plover, greater 
roadrunner, mourning dove, white-winged dove, homed 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 ecosystems that are associated with 
adjacent bodies of water (rivers, lakes, or streams) or are dependent on the existence of perennial 
or ephemeral surface or subsurface water drainage. They are further characterized by having 
diverse assemblages of plant and animal species in comparison with adjacent upland areas. 

Recruitment of most woody riparian vegetation in the southwest has been shown to correlate 
with high flows followed by a year or more without high flows. Water availability in the project 
study area is regulated largely by upstream irrigation diversion dams. Because of the 
modification of the Salt River system, groundwater elevations have been lowered and this has 
contributed to the decline in riparian extent and cover. These same conditions have also favored 
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the establishment and dominance of non-native saltcedar. The vegetation structure of most 

stands of cottonwood/willow within the project study area show evidence of disturbed and early 
successional conditions consistent with past histories of water diversion, infrequent severe 
floods, and land clearing. These plant species are also found in narrow, linear strands of 
vegetation oriented in the main direction of water flow that may occur in riverine flood channels 
and along the banks of streams. An example of cottonwood/willow habitat can be found near the 
City of Mesa Wastewater Treatment Plant (Mesa WWTP), where return flows pem1it re
establishment of riparian vegetation. 

Of the total project study area acreage, 1% consists of cottonwood/willow habitat (Figure 4.3-1 ). 
In terms of height, basal area, and density, Fremont cottonwood and Goodding ' s willow are the 
dominant canopy species in the cottonwood/willow associations in the project study area, along 
with saltcedar. The cottonwood/willow riparian habitat is patchy in the project study area and 
much of the original stands of this habitat have been replaced by the invasive and non-native 
saltcedar. 

For the purpose of this report, riparian habitat was separated into two subtypes; young 
cottonwood/willow forest, and saltcedar/cottonwood/willow forest based on differences in 
species dominance within each subtype. Both subtypes support varying combinations of 
cottonwoods, willows and saltcedar in the canopy. 

The saltcedar/cottonwood/willow subtype in the project study area is dominated by dense stands 
of saltcedar with scattered cottonwoods or willows in the canopy. Saltcedar has been labeled an 
"extreme" phreatophyte because of its ability to tap and exploit deep water tables (Duncan et al. 
1993). Saltcedar is also highly salt tolerant and has been shown to thrive on groundwater with a 
high concentration of salt (Duncan et al. 1993 ). This ability to disperse highly concentrated salt 
excretions provides saltcedar with a competitive advantage over native plants, such as willows 
and cottonwoods (Duncan et al. 1993). In contrast, the cottonwood/willow forest subtype is 
characterized by small, generally young, native trees with a canopy dominated by cottonwoods 
and willows. This type also commonly has saltcedar, desert broom, marsh fleabane, and desert 
willow as associates in the canopy or understory. 

Wildlife 

Cottonwood/willow forest, although uncommon in the project study area, stands out as the most 
important remnant wildlife habitat in the area. Cottonwood/willow supports the densest and most 
diverse wildlife communities in valleys and deserts. The diversity of plant species and growth 
forms provide a variety of foods and microclimate conditions for wildlife. Cottonwoods and 
willows provide substantial nesting support for large birds, such as great blue heron, red-tailed 
hawk, American kestrel , western screech owl, great homed owl, and northern flicker. 

Although saltcedar has displaced large amounts of riparian and other vegetation along the Salt 
River, the remaining riparian habitat still provides high wildlife value, especially for resident and 
migratory birds. Great blue heron, great egret, western yellow-billed cuckoo, and black-crowned 
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night-herons are also known to roost in the cottonwood/willow vegetation and would then forage 
in nearby habitats. 

The remaining cottonwood/willow habitats are especially important for resident and migratory 
neotropical songbirds because these and other native riparian habitats have high wildlife value 
and have substantially declined throughout the western United States. Many bird species use 
cottonwood/willow habitats in the project study area, including Anna ' s hummingbird, ash
throated flycatcher, black phoebe, dusky flycatcher, western wood pewee, western kingbird, tree 
swallow, house wren, Bewick's wren, verdin, Lucy 's warbler, yellow warbler, yellow-romped 
warbler, and red-winged blackbird. 

The most common mammals in cottonwood/willow habitats in the Salt River Valley area are the 
cactus mouse, deer mouse, and western harvest mouse. White-throated woodrat, hi spid cotton 
rat, coyote, and bobcat are also common in these cottonwood/willow habitats (CH2M HILL et al. 
1997). 

Some of the common reptiles occurring in this same area include the tree lizard, ear less lizard, 
side-blotched lizard, desert spiny lizard, western whiptail, banded gecko, desert blackheaded 
snake, common kingsnake, banded sand snake, and western diamondback rattlesnake. The tree 
lizard, which has been characterized as a terrestrial riparian lizard (Omart et al. 1988), is among 
the most common species observed in the cottonwood/willow and saltcedar trees in the vicinity 
(CH2M HILL et al. 1997). 

Many native wildlife species, especially riparian-dependent or riparian/marsh-dependent birds 
(e.g., southwestern willow flycatchers [discussed in more detail below under "Special-Status 
Species"], summer tanager, and western yellow-billed cuckoo) require large tracts of native 
riparian trees and shrubs for cover, nesting, and foraging. 

4.3.2.3 Desert Areas 

Vegetation 

Desert areas are the most common cover type in the project study area occupying 34% of the 
total area. They are characterized by relatively undisturbed arid lands in the project study area. 
For the purpose of this study, desert areas were separated into two subtypes: creosote bush/white 
bursage, and Sonoran desert scrub. The creosote bush/white bursage subtype is characterized by 
mostly creosote bush with scattered white bursage and other small shrubs in the canopy. This 
community type is variable from monotypic stands of creosote bush to a more diverse canopy in 
the transition zone between it and Sonoran desert scrub. Sonoran desert scrub is uncommon in 
the project study area, and is only present in the uplands near Granite Reef Dam. Characteristic 
species are typically more diverse and include creosote bush, saguaro, yellow paloverde, cholla, 
and barrel cactus. 
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Wildlife 

Desert areas in the project study area are likely to support some bird species that will not occur in 
other habitat types in the region. This wildlife habitat type is used by many bird species, 
including mourning dove, white-winged dove, Lucy ' s warbler, Bell ' s vireo, Abert 's towhee, elf 
owl, Gila woodpecker, verdin, and house finch. Other avian desert specialists including curve
billed thrasher, phainopepla, canyon towhee, and black-throated sparrow, which favor the 
Sonoran desert scrub and cholla cactus habitats (Phillips et a!. 1964, Witzeman et a!. 1997). 
Mammals that use this habitat include coyote, gray fox, bobcat, pocket gopher, black-tailed 
jackrabbit, desert cottontail, and cactus mouse. Reptiles often found in desert habitat include 
earless lizard, side-blotched lizard, desert spiny lizard, western whiptail, gopher snake, common 
kingsnake, banded sand snake, and western diamondback rattlesnake. 

4.3.2.4 Ditch/Canal 

Vegetation 

Ditches and Canals in the project study area occupy 1% of the total area. These features include 
large aqueducts such as the Arizona Canal and the Southern Canal , and several smaller ditches 
used for the transportation of irrigation water. 

Wildlife 

Ditches and canals, as they occur in the project study area, offer moderate to low wildlife value. 
These features are only rarely lined with any vegetation that could serve as corridors or cover for 
wildlife. The larger concrete-lined aqueducts serve as marginal foraging and loafing areas for 
several species of waterfowl including mallard, common merganser, and American coot. During 
field surveys, belted kingfisher, osprey, and black phoebe were observed foraging in the vicinity 
of the larger aqueducts. 

4.3.2.5 Emergent Wetlands 

Vegetation 

Emergent wetlands are uncommon in the project study area, occupying less than 1% of the 
project study area on lands in the floodplain of the Salt River near the Mesa WWTP, near the 
Granite Reef Dam, and in scattered areas around gravel mining operation ponds that have been 
abandoned or are not routinely cleared of vegetation. Emergent wetlands in the project study 
area are dominated by obligate wetland species including cattails, tule, dock, and knotweeds . 
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Wildlife 

Emergent wetlands support high-quality wildlife habitat, and support a large diversity of wildlife 
species. In addition, the federal- and state-listed Yuma clapper rail has historically been 
recorded in small numbers in the emergent wetlands found along the Salt River above and below 
Phoenix (Monson and Phillips 1981 ). Other species known to occur in emergent wetland habitat 
in the project study area include great blue heron, black-crowned night-heron, cinnamon teal, 
black-bellied whistling duck, mallard, northern pintail, western sandpiper, spotted sandpiper, and 
marsh wren (Jones & Stokes 2000). 

Many other migratory waterfowl, shorebirds, and wading birds are expected to use emergent 
wetlands in the project study area. Terrestrial wildlife species expected to use the emergent 
wetlands include bobcats, raccoons, coyotes, muskrats, and ground squiuels. 

4.3.2.6 Low-Flow Channels 

Vegetation 

Low-flow channels in the Salt River have been almost entirely eliminated, occuning in less than 
1% of the project study area near the Granite Reef Dam. Vegetation, when present, consists of 
Bermuda grass, salt heliotrope, and sedges. 

Wildlife 

Although, low-flow channels within the project study area can attract waterfowl and migatory 
birds, because of their small size and poor quality these channels do not represent a significant 
value to wildlife. . 

4.3.2.7 Open Water 

Vegetation 

Open water habitat is uncommon in the project study area, occupying less than 1% of the total 
area. For the purpose of this report, the open water cover type was separated into two subtypes: 
sand/gravel operation ponds and groundwater recharge basins. Vegetation is lacking within the 
sand/gravel operation ponds. The groundwater recharge basins, located north of the Mesa 
WWTP adjacent to the SR 1011202 interchange, contain a variety of submerged aquatic plant 
species. The basins are shallow but remain flooded most of the year through a constant input 
from the Mesa WWTP. 
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Wildlife 

Open water habitat along the Salt River has high wildlife value. The open water habitat supports 
large numbers of water birds that feed or breed in the area. For example, during the 4-5 March 
2002 and 2003 field reconnaissance, large numbers of water birds were observed feeding and 
roosting in several large open water features adjacent to the Pima Freeway (SR 101 ), including 
12 species of ducks. Mallard and cinnamon teal are known to nest near open water habitats of 
Maricopa County (Witzeman et al. 1997), and may nest within the project study area. Aquatic 
snakes, amphibians, and turtles are likely to occur in some of the open water habitats . 

Fish 

Few quantitative and comprehensive inventories offish species have been undertaken on the Salt 
River system (CH2M HILL et al. 1997). Fifteen native fish species and 29 introduced fish 
species have been recorded in the Salt River and Phoenix Canal systems (Marsh and Minckly 
1982). Fish habitat in the region has been altered because of elevated nutrient levels in the 
WWTP effluent discharge. This has resulted in abundant growths of algae and emergent aquatic 
and submergent vegetation. Dissolved oxygen levels in the water column vary widely. If native 
fish species are still present in the Salt River system, their occurrence would likely be limited by 
low dissolved oxygen levels (CH2M HILL et al. 1997). 

4.3.2.8 Parks and Recreation Areas 

Vegetation 

Parks and recreation areas occupy 2% of the project study area and include turf-covered lands 
used for activities such as golf and other recreation activities. These areas generally contain non
native ornamental trees and shrubs. 

Wildlife 

Parks and recreation areas, as they occur in the project study area, offer moderate wildlife value. 
Parks and golf courses planted with non-native ornamental trees and shrubs provide some 
foraging and roosting habitat for resident and migrating birds, and smaller manmade ponds may 
support waterfowl and fish. Wildlife species occurring in parks and recreation areas are 
expected to be similar to those found in urban areas and in close association with human activity. 
The rock dove, European starling, house finch, and house sparrows are among those species 
known to be common in parks and recreational areas. 
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4.3.2.9 River Bottom 

Vegetation 

The river bottom cover type was located in 1% of the total project study area. This cover type is 
largely unvegetated and is characterized by cobble in the active channel of the Salt River. 

Wildlife 

River bottom habitat provides low wildlife value because the vegetation is sparse or grows in 
clumps, but the habitat is used by many wildlife species for foraging or sunning. Many species 
of snakes and lizards use cobble habitats for sunning during the morning and evening. Cobble 
habitats often trap small fish and amphibian tadpoles as the river water recedes during spring or 
summer. These small fish and tadpoles then become prey for water birds (e.g., herons, egrets, 
and gulls), raccoons, skunks, and aquatic snakes. 

Quailbush, found in the river bottom habitat, is used by many birds, mammals, and reptiles for 
feeding and cover. Many of the wildlife species that use river bottom habitat are also found in 
habitats associated with of sand/gravel operations. 

4.3.2.10 Scrub-Shrublands 

Vegetation 

Scrub-shrub lands are present within the active channel of the river and occupy 8% of the project 
study area. They are dominated by combinations of burro brush, rabbit brush, quailbush, 
saltbush, and occasionally by creosote bush. Many of these areas have been highly disturbed 
from Off-Highway Vehicle (OHV) traffic and mining activities and contain little or no 
vegetation cover. If the total vegetation cover was less than 10%, the area was mapped as 
unvegetated river bottom; if water was present, it was mapped as low flow channel. 

Wildlife 

Scrub-shrublands as they occur in the project study area, offer moderate wildlife value. The 
shrub and scrubland vegetation provides foraging and resting cover for small and medium-sized 
mammals, snakes and lizards, and various terrestrial birds including Gambel ' s quail, greater 
roadrunner, loggerhead shrike, curve-billed thrasher, and verdin. 
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4.3.2.11 Sand/Gravel Operations 

Vegetation 

Sand/gravel operations are common in the project study area, occupying 11 % of the total area. 
Next to water diversion, these operations appear to be a large factor contributing to habitat 
alteration within the historic river charmel. Because these operations are characterized by a large 
amount of disturbance in the active channel, vegetation is mostly lacking, but includes mostly 
weedy non-native species that tend to colonize quickly after disturbance. 

Wildlife 

Sand/gravel operations provide low wildlife value because the areas tend to be characterized by 
high human activity and dish1rbance from the operation of heavy equipment. Because the 
vegetation is sparse, there is little foraging or resting cover for wildlife species. Many of the 
wildlife species that use sand/gravel operations are also found in river bottom habitat. 

4.3.2.12 Upland Buffer Zone 

Vegetation 

The upland buffer zone is uncommon in the project study area, occupying less than 1% of the 
project study area. A mixture of non-native and native species on the upper terrace and 
floodplain of the river characterize the upland buffer zone. Within the project study area, the 
presence of upland buffer zone is highly variable depending on the level of disturbance from 
urban, agricu ltural, and industrial uses. Typical species associated with this zone include 
mesquite, rabbit brush, acacia, blue paloverde, creosote, saltcedar, and tree tobacco. 

Wildlife 

The upland buffer zone supports many of the wildlife resources of the desert habitats, and 
provides low to moderate wildlife value because of its lack of abundance and its proximity to 
disturbed habitats. Although the upland buffer zone area supports good plant diversity and 
structure, it is not an abundant habitat type within the project study area. 
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4.3.2.13 Urban Areas 

Vegetation 

Urban areas are common in the project study area occupying 17% of the total area. Major land 
uses include residential, commercial and industrial uses. Generally, non-native ornamental 
plants and small patches of turf dominate urban areas. 

Wildlife 

Urban areas have low wildlife value because they provide minimal cover and food sources. 
Wildlife species often using urban areas include northern mockingbird and mourning dove, in 
addition to those species known to be common in parks and recreational areas. Urban areas tend 
to support wildlife species with high tolerances to human activity and disturbance. Medium
sized mammals adapted to take advantage of urban areas include opossum, raccoon, striped 
skunk, and coyote. 

4.3.2.14 Ruderal 

Vegetation 

Ruderal areas are common in the project study area occupying 4% of the total area. These areas 
are characterized by a highly disturbed surface with little or no vegetation cover. Characteristic 
species found in this habitat include introduced annual plant species, including London rocket 
and filaree, and scattered native shrubs (saltbush, creosote, and burro brush) and non-native 
shrubs, including Russian thistle. 

Wildlife 

Ruderal areas have low wildlife value because they provide minimal cover for foraging and 
resting. Because of the open nature of ruderal areas, rap tors such as white-tailed kite, red-tailed 
hawk, and American kestrel are commonly found hunting in these habitats. 

One raptor species able to utilize the flatter ruderal habitats is the western burrowing owl. Until 
the early eighties, western burrowing owl was common along the north bank of the Salt River, 
however housing and industrial development, and high OHV use in former western burrowing 
habitat have made it increasingly uncommon in Maricopa County. (Witzeman et al. 1997.) 
Three western burrowing owls were observed in ruderal habitat in the project study area during 
the March 2002 field reconnaissance. None were seen during the March 2003 field 
reconna1 ssance. 
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4.3.3 HGM MODELING RESULTS 

As part of the plan formulation process, the Corps selected the Hydro geomorphic (HGM) 
assessment modeling method to quantify the anticipated habitat benefits that would be gained or 
lost by implementing each of the proposed ecosystem restoration alternatives for the Va Shly 'ay 
Akimel project area. Although HGM was originally developed as a tool for classifying and 
evaluating wetlands, it has been recognized that the functional approach of this method is also 
applicable to areas associated with aquatic habitats that may not be wetlands, such as many 
riparian systems. HGM consists of a classification phase and an assessment phase. It groups 
wetland or riparian systems on the basis of three criteria: 1) geomorphic setting, 2) water source, 
and 3) hydrodynamics, chosen because these criteria are assumed to fundamentally influence 
how the systems function. "Geomorphic setting" refers to the landform and position of the 
wetland system in the landscape (e.g. , a depression in the middle of a watershed). "Water 
source" refers to the primary water source that supports the system (e.g., precipitation, overbank 
flooding, or groundwater). "Hydrodynamics" refers to the level of energy and the direction that 
water moves in the system (e.g. the level of energy in a riverine floodplain is generally higher 
than in an isolated wetland and its movement is generally downstream). The resulting riverine 
wetland subclasses used for this project are all associated with low gradient perennial and 
ephemeral river systems in Arizona. 

HGM assessment areas are called Partial Wetland Assessment Areas, or PWAAs. The basic 
difference between a PW AA and a vegetation cover type is that a PW AA has a functioning 
hydraulic connection to the ecosystem. For example, a mesquite bosque that is now separated 
from the river by a levee and therefore is no longer inundated by large flood events, is still a 
mesquite cover type but is not a PW AA. The dominant vegetative cover types used within the 
PWAAs included cottonwood/willow, emergent wetland, mesquite, scrub-shrub (Lower 
Sonoran Desert) and river bottom. River bottom was defined as the active channel and 
included pool/riffle aquatic areas, and open areas characterized by sand, cobble, and/or gravel. 
Table 4.3-2, which follows, identifies the baseline PW AAs incorporated in the HGM analysis 
for this project. 

The assessment phase of HGM evaluates the ability of a wetland system to perform a number of 
functions . In HGM, functional value is defined in terms of Functional Capacity Units (FCUs). 
An FCU considers both quality (how well a particular wetland performs a particular function) 
and quantity (acreage of the wetland). 
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Table 4.3-2. PW AA Description 

Baseline Acres (TYO) 

Farms and Croplands- Dairy, Cotton, and Alfalfa 249.7 

Existing Buffer Zones- Mesquite, Ironwood, Rabbit bmsh, Quailbush, Cat-claw 
Acacia, Paloverde, and Creosote 0 

Existing Cottonwood-Willow Forests in the Active Channel 69.5 

Desert Areas - Bare Earth, Cacti, Rabbit brush, Acacia 961.9 

Ditches 56.5 

Existing Mesquite Woodlands- on the Terraces and in the Active Channel 4.1 

Newly Planted Upland Buffer Zones- Mesquite, Ironwood, Triangle Bursage, 
Rabbit brush, Quailbush, Cat-claw Acacia, Paloverde, and Creosote 0 

Newly Planted Cottonwood-Willow Forests in the Active Channel 0 

Newly Planted Mesquite Woodlands- on the Terraces and in the Active Channel 0 

Newly Developed Open Water Areas in the Active Channel 0 

Newly Developed River Bottom Areas in the Active Channel - Largely 
Unvegetated (Includes Emergents) 0 

Newly Planted Scrub-Shrublands in the Active Channel 0 

Existing Open Water Areas in the Active Channel -Inactive Sand and Gravel 
Operations 100.5 

Parks and Recreation Areas 9.6 

Existing River Bottom Areas in the Active Channel - Largely Unvegetated 
(Includes Emergents) 334.6 

Existing Sand and Gravel Operations/Extractions in the Active Channel 1,651.6 

Existing Scrub-Shrublands in the Active Channel - Rabbit brush, Quailbush, 
Ironwood, and Saltbush 2,057.1 

Existing Soil Cement Areas on the Slopes of the Active Channel 33.9 

Existing Residential, Industrial and Transportation A venues 341.6 --
TOTAL 5,870.6 

The quality of the wetland system' s functional performance is measured in terms of a Functional 
Capacity Index (FCI). An FCI is the ratio of the functional capacity of a wetland under a 
particular existing, or predicted, condition (rated 0 to 1) and the functional capacity of a wetland 
under highest sustainable conditions (rated 1). In other words, an FCI indicates how well a 
particular wetland area actually performs a particular function, compared to how the "best 
wetland" of the region would perform that same function . The FCI value is then multiplied by 
the acreage ofthe PWAA to determine the FCUs provided by the PWAA for a particular 
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function. Ten functions were analyzed for the V a Shly ' ay Akimel project. Annualized FCUs 

(AAFCUs) for each function were calculated by summing FCUs across all years in the period of 
analysis and dividing the total by the number of years in the life of the project. Finally, for each 
alternative, an average of all AAFCUs of all functions was computed by adding the AAFCUs 
together and dividing by the number of functions (1 0) . The resulting number was then used to 
compare how the functional capacity or quality of the study area ecosystem would change over 
time with different alternatives. Existing conditions in the Va Shly 'ay Akimel study area were 
estimated to have a total of 812 AAFCU s (averaged across all functions). Assuming no project 
is implemented at Va Shly 'ay Akimel , the total FCUs are expected to decline to 709 units in 20 
years and to 705 units in 50 years. 

The HGM analysis report is included as an appendix to the feasibility study. 

4.3.4 SPECIAL-STATUS SPECIES 

Special-status animals are species in the following categories: 

• animals listed or proposed for listing as threatened under the federal Endangered Species 
Act (ESA) (50 CFR 17.11 [listed animals] and various notices in the Federal Register 
[proposed species]) 

• animals listed or proposed for listing as endangered under the federal Endangered Species 
Act (ESA) (50 CFR 17.11 [listed animals] and various notices in the Federal Register 
[proposed species]) 

• animals that are candidates for possible future li sting as threatened or endangered under 
the federal ESA (66 FR 54808, October 30, 2001 ) 

• wildlife species of special concern to the AGFD (Arizona Game and Fish Department 
1996) 

The following discussions and Table 4.3-3 , which follows, summarize the habitat requirements 
and distribution of the ten special-status wildlife species that potentially occur in the project 
study area: lowland leopard frog, desert tortoise, Mexican garter snake, bald eagle, peregrine 
falcon , Yuma clapper rail , cactus ferruginous pygmy owl, western yellow-billed cuckoo, 
southwestern willow flycatcher, and lesser long-nosed bat. No special-status species have been 
recorded in the project study area (CH2M HILL et aL 1997). 
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Table 4.3-3. S~ecial-Status S~ecies That Could Occur or Are Known to Occur in the Va Shl~'a~ Akimel Stud~ Area 

Species 

Lowland leopard frog 

Rana yavapaiensis 

Desert tortoise 

Gopherus agassizii 

Mexican garter snake 

Thamnophis eques 

Vo Sh~v 'ay Akimel Ecosystem 
Restoration Feasibiliry Study 

Status* 

FederaVState 

--IWC 

--/WC 

--/WC 

Final Environmental lmpoct Statement 

Arizona Distribution 

Occurs below 5,500 
feet in elevation, south 
and west of Mogollon 
Rim. 

Occurs across much of 
Arizona's Sonoran 
Desert, including the 
Phoenix area. 

Occurs in permanent 
marshes in south-
central and 
southeastem Arizona. 

Habitat Requirements 

Permanent streams, 
generally avoids ponds; 
prefers streams with 
willows and 
cottonwoods or 
emergent vegetation . 

Desert areas from 300 
to 900 feet with sandy 
loam to gravelly soils 
for digging dens; favors 
cactus scrub habitats 
with high densities of 
annual blooms in 
spring for feeding . 

Strongly aquatic, and 
feeds on aquatic 
animals, including fish 
and amphibians. 

4-43 

Potential for 
Occurrence in the 

Reasons for Decline Study Area 

Predation and The project study area 
competition from non- is in the lowland 
native fi sh and species' geographic 
amphibians and from range. Areas along the 
stream alteration and Salt and Rivers appears 
flow diversion to be suitable habitat, 

but there are no recent 
records. 

Loss of habitat from Small sections of the 
urban development, upland areas in the 
habitat alteration and project study area 
direct motiality from appear to be potential 
off-road vehicle use, habitat; could 
cattle grazing, and potentially occur in the 
predators, respiratory project study area. 
disease 

Loss of wetland Suitable wetland 
habitats and because of habitat is present along 
competition and the Salt River; could 
predation from non- potentially occur in the 
native fi sh and project study area. 
bullfrogs 
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Species 

Bald eagle 

Haliaeetus 
leucocephalus 

Yuma clapper rail 

Rallus longirostris 
yumanensis 

Va Shly 'ay Akimel Eco.~ystem 
Restoration Feasibility Swdy 

Status* 

Federal/State 

T/WC 

E/WC 

Final Environmental Impact Statement 

Arizona Distribution 

Nesting occurs along 
the Verde and Sa lt 
Rivers; also nests along 
the Agua Fria and Gila 
Ri vers; wintering 
occurs along rivers and 
lakes where suitable 
habitat occurs. 

Occurs in cattail and 
bulrush marshes along 
the Colorado River; the 
lower G ila and Sa lt 
Ri vers be low the 
Verde/Salt River 
confluence; and 
Picacho Reservo ir. 

AfTected En vironment 

Potential for 
Occurrence in the 

Habitat Requirements Reasons for Decline Study Area 

Occurs along large Human di sh1rbance at Not known to nest in 
rivers and lakes for nesting and wintering the project study area, 
nesting and wintering; sites; loss of suitabl e although individuals 
requires large trees , nesting sites, and occur in the area as 
c li ffs , or pinnacles for pesti cides winter visitors and 
nesting. migrants; observed 

foraging along the 
rivers in the projec t 
area. Open water , 
marshes, constructed 
wetlands, and fi e lds in 
the project study area 
are suitable foraging 
habitats. 

Marsh and ripari an Loss and fragmentation Sa lt River support 
habitats. of ri ver marshes; toxic suitable habitat; known 

levels of heavy metals, to occur in areas of 
such as selenium, coul d suitable habitat a long 
also have contributed to the Gila Ri ver. 
the species ' dec line 
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Species 

Southwestem willow 
flycatcher 

Empidonax trailii 
extimus 

W estem yellow-billed 
cuckoo 

Coccyzus americanus 
occidentalis 

Cactus fenuginous 
pygmy owl 

Glaucidium 
brasilianum cactorum 

Va Shly 'ay Akimel Ecosyslem 
Restora/ion Feasibilily Sludy 

Status* 

Federal/State 

E/WC 

--/WC 

E/WC 

Final Environmental Impact Statement 

- - - - - -
Arizona Distribution Habitat Requirements 

Nests in dense willow Riparian forest and 
riparian habitats along scrub habitats. 
the lower Big Sandy 
River, lower Santa 
Maria River, Bill 
Williams Delta, upper 
Gila River, Grand 
Canyon, and middle 
Salt River; historically 
nested along the Salt, 
Gila, and Agua Fria 
Rivers. 

Summer resident only Nests in mature 
in central and southem cottonwood-willow 
Arizona. riparian forests; 

saltcedar can be a 
component of their 
habitat 

Historically occuned as Occurs in dessert scrub 
far north as the and riparian areas with 
confluence of the Salt mature cottonwood and 
and Verde Rivers . willows; nests in 

cavities created by 
woodpeckers . 

4-45 

- - - - - - -
Aff'ec/ed Environmenl 

Potential for 
Occurrence in the 

Reasons for Decline Study Area 

Has declined for Habitat quality along 
variety of reasons, the Salt River is 
including habitat loss considered marginal, 
and fragmentation from because the 
flood control projects, cottonwood-willow 
development, and habitat is narrow and 
intensive grazing; fragmented, although 
brown-headed cowbird still considered suitable 
nest parasitism could for the species; no 
also have contributed to nesting southwestern 
the species ' decline wi llow flycatchers have 

been observed, 
although migrating 
birds have been 
observed. 

Degradation and loss of Salt and Gila Rivers 
mature riparian habitat support suitable 

habitat; known to occur 
in areas of suitable 
habitat along the Gila 
River. 

Loss of habitat from The are no recent 
mban development; records from the 
competition from other project study area, but 
cavity-nesting birds small amounts of 

habitat which could 
suppoti this species do 
occur in the project 
study area. 
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Species 

Lesser long-nosed bat 

Leptonycteris 
curasoae yerbabuenae 

* Status explanations: 

Federal 

Status* 

Federal/State 

E/WC 

Arizona Distribution 

Summer res ident of 
central and 
southeastem Arizona. 

Habitat Requirements 

Roosts colonially in 
large numbers; feeds on 
agave and saguaro 
fl ower nectar and 
poll en. 

E = li sted as endangered under the federal Endangered Species Act. 

T = listed as threatened under the federal Endangered Species Act. 

no li sting. 

State 

WC = wildlife species of concem in Arizona (Arizona Game & F ish Department). 
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Reasons for Decline 

Has declined because 
of human disturbance 
at breeding and 
roosti ng sites and 
habitat loss; the 
population appears 
stable 

Affec!ed Enviromnenl 

Potential for 
Occurrence in the 
Study Area 

Habitat quality appears 
to be low in the project 
study area; no 
systematic surveys 
have been conducted in 
the project study area; 
thi s species was 
recorded upstream of 
the Salt Ri ver/Gila 
Ri ver confluence, north 
of the Salt River. 
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4.3.4.1 Federally Listed Species 

Of the ten special-status species with the potential to occur in the project study area, bald eagle, 
Yuma clapper rail, cactus ferruginous pygmy owl, southwestern willow flycatcher, and lesser 
long-nosed bat are federally listed and the western yellow-billed cuckoo is a Candidate for 
listing. 

Bald Eagle 

The bald eagle was reclassified as Threatened under the federal ESA in 1995. In July 1999, the 
bald eagle was proposed for delisting. Bald eagles nest in large trees near lakes and streams, and 
hunt for waterfowl and fish in wetlands and along rivers and lakes. Bald eagles have been 
reported nesting along the Salt River east ofPhoenix since the 1930s (Witzeman et al. 1997). 
Bald eagles do not nest in the project study area, although they occur in the area as winter 
visitors and migrants (Benham-Blair Associates 1980). Bald eagles have been observed foraging 
along the rivers in the project study area (CH2M HILL et al. 1997). The open water marsh in the 
project study area may be suitable foraging habitat for bald eagles. 

Yuma Clapper Rail 

The Yuma clapper rail is federally listed as endangered under the federal ESA and is on the draft 
review list of the wildlife of special concern in Arizona (Arizona Game and Fish Department 
1996). This inland clapper rail occurs in cattail, sedges, and bulrush marshes along the Colorado 
River, the lower Gila and Salt Rivers below the Verde/Salt River confluence, and Pichacho 
Reservoir (Arizona Game and Fish Department 1996, Eddelman and Conway 1998). This 
species has declined because of the loss and fragmentation of river marshes. Toxic levels of 
heavy metals, such as selenium, could also have contributed to the species' decline (Arizona 
Game and Fish Department 1996). The Yuma clapper rail is known to occur as a rare and local 
summer resident in cattail marshes in the Salt River south and west of Phoenix (Witzeman et al. 
1997). There is sufficient habitat for this species to occur within the project study area. 

Cactus Ferruginous Pygmy-Owl 

The cactus ferruginous pygmy-owl is federally listed as endangered under the federal ESA. 
Historically, the cactus ferruginous pygmy-owl occurred as far north as the confluence of the 
Salt and Verde Rivers. This species occurs in desert scrub, mesquite bosques, and Sonoran 
riparian deciduous woodland areas with mature cottonwood and willows. This small owl nests 
in cavities created by woodpeckers. The species has declined because of urban development, 
reduction of suitable habitat, and competition from other cavity-nesting birds (Arizona Game and 
Fish Department 1996, Arizona Game and Fish Department 200la). No observations of cactus 
ferruginous pygmy-owls have been recently recorded within 50 miles of the project area (CH2M 
HILL et al. 1997, Witzeman et al. 1997). 
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Southwestern Willow Flycatcher 

The southwestern willow flycatcher is federally listed as an endangered species under the federal 
ESA and is on the draft review list of wildlife of special concern in Arizona (Arizona Game and 
Fish Department 1996). The southwestern willow flycatcher prefers nesting in dense willow 
riparian habitats and is also found in areas of saltcedar in the Sonoran Life Zone (e.g. , the lower 
Big Sandy River, lower Santa Maria River, Bill Williams Delta, upper Gila River, Grand 
Canyon, and middle Salt River) . Historically, the southwestern willow flycatcher nested along 
the Salt, Gila, and Agua Fria Rivers (CH2M HILL et al. 1997). Recent statewide surveys 
indicate that most sites are occupied by fewer than five nesting pairs, which has raised concern 
over their population status in Arizona. This species has declined for a variety of reasons, 
including habitat loss and fragmentation resulting from flood control projects, development, and 
intensive grazing. Brown-headed cowbird nest parasitism may also have contributed to the 
species ' decline (Arizona Game and Fish Department 1996). This species is currently 
considered an uncommon transient in Maricopa County, with only a few historic summer records 
(Witzeman et al. 1997). With an area estimation of more than 70 acres of willow, cottonwood/ 
willow, and willow/saltcedar habitat in the project study area, there is potential for this species to 
occur. 

Western Yellow-billed Cuckoo 

This species a candidate for listing as threatened under the federal ESA. In Arizona, the western 
yellow-billed cuckoo is found locally in streamside cottonwood and willow groves, and prefers 
to nest in willow or mesquite thickets (Arizona Game and Fish Department 2001 b). As many as 
13 cuckoo territories were found within the project study area during recent surveys on adjacent 
project study areas. These territories occurred within or adjacent to the cottonwood/willow 
riparian areas. The western yellow-billed cuckoo is considered an uncommon local summer 
resident (Witzeman et al. 1997). 

Lesser Long-Nosed Bat 

The lesser long-nosed bat is federally listed as endangered under the federal ESA. This bat is a 
summer resident of central and southeastern Arizona. It roosts colonially in large numbers, 
occupying mines and caves at the bases of mountains. The lesser long-nosed bat is found in 
habitats that support agaves, yuccas, saguaros, and organ pipe cacti (Harvey et al. 1999), and 
feeds mainly on agave and saguaro flower nectar and pollen. The lesser long-nosed bat 
population has declined because of human disturbance at breeding and roosting sites and habitat 
loss; however, the population appears stable (Arizona Game and Fish Department 1996). There 
are records for this species from the Phoenix area, so it could potentially occur in the project 
study area. 
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4.3.5 OTHER SENSITIVE SPECIES 

Of the ten special-status species with the potential to occur in the project study area, lowland 
leopard frog, desert tortoise, Mexican garter snake, and peregrine falcon are considered by the 
State of Arizona to be species of special concern. 

Lowland Leopard Frog 

The lowland leopard frog was classified as a Category 2 Candidate species in 1988. In 1996, the 
USFWS changed listing status of "Federal Candidate" species. This classification formerly 
included three subclassifications: Federal Candidate Category 1, Category 2, and Category 3. 
During this administrative action, all references to "Category" designations were dropped. All 
former Category 1 species were now identified as Candidate Species. Species previously listed 
as a Federal Candidate Category 2 or 3 species were no longer considered Federal candidate 
species, and so no longer had any Federal protection under "Candidate" listing (Federal Reg., 
Feb. 28, 1996). In 1996 the USFWS classified all former Category 2 species as "Species of 
Concern." The lowland leopard frog was listed as wildlife of special concern in Arizona by the 
AGFD in 1996. 

The lowland leopard frog occurs below 5,500 feet in elevation, south and west of the Mogollon 
Rim (Arizona Game and Fish Department 1996). This species is restricted to permanent streams, 
and it generally avoids ponds or other aquatic habitats. It usually occurs in streams with willows 
and cottonwoods or emergent vegetation (bulrushes and cattails) (Stebbins 1954). The central 
Arizona population appears to be healthy, but the lowland leopard frog has disappeared from the 
lower Gila River and lower Colorado River system. This species probably has declined for a 
variety of reasons, including predation and competition from non-native fish and amphibians and 
from stream alteration and flow diversion (Arizona Game and Fish Department 1988, 1996). 

Desert Tortoise 

The desert tortoise is listed as wildlife of special concern in Arizona (Arizona Game and Fish 
Department 1996) and is a federal species of concern. This tortoise occurs across much of 
Arizona' s Sonoran Desert, including the Phoenix area. The Sonoran Desert tortoise population 
in the Tucson and Phoenix areas has declined because of urban and agricultural development, 
road construction, wildfires, illegal collection, and use of off-road vehicles in unauthorized areas 
(Arizona Game and Fish Department 1996). 

Mexican Garter Snake 

The Mexican garter snake is listed as wildlife of special concern in Arizona (Arizona Game and 
Fish Department 1996) and is a federal species of concern. This species occurs in permanent 
marshes in south-central and southeastern Arizona. It is strongly aquatic and feeds on aquatic 
animals, including fish and amphibians. This garter snake has declined because of the loss of 
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wetland habitats and competition and predation from non-native fish and bullfrogs (Arizona 

Game and Fish Department 1996). 

Peregrine Falcon 

The peregrine falcon is on the draft review list of the wildlife of special concern in Arizona 
(Arizona Game and Fish Department 1996). Peregrine falcon occurs in small numbers, and is 
found nesting on cliffs throughout the state. It is found sparsely in migration, and occasionally 
winters along the Colorado River. The Arizona population of peregrine falcon declined in the 
1950s and 1960s and the rest ofthe U.S. due to DDT contamination. Additionally, increased 
development forced the peregrine falcon to nest in sub-optimal habitat. (Arizona Game and Fish 
Department 1998b.) Since the late 1970s, the peregrine falcon has been increasing in the 
Phoenix area, and is known to nest on cliffs along the Salt River east of the project study area 
(Phillips et al. 1964, Witzeman et al. 1997 .) 

4.3.6 FISH AND WILDLIFE COORDINATION ACT 

The Fish and Wildlife Coordination Act (FWCA) provides the basic authority for the USFWS ' 
involvement in evaluating impacts to fish and wildlife from proposed water resource 
development projects. It requires that fish and wildlife resources receive equal consideration to 
other project features. It also requires that federal agencies that construct, license, or permit 
water resource development projects must first consult with the USFWS (and the National 
Marine Fisheries Service in some instances) and state fish and wildlife agency regarding the 
impacts on fish and wildlife resources and measures to mitigate these impacts. Full 
consideration is to be given to USFWS recommendations (http ://www.fws. gov/r9dhcbfa/ 
fwca.htm). 

4.3.6.1 Planning Aid Letter 

At the request of the Corps, the USFWS has completed a Planning Aid Letter (PAL) dated June 
11 , 2002 that represent their preliminary evaluation of potential environmental effects and 
habitat benefits associated with the proposed project. This PAL was developed based on 
coordination with the Arizona Game and Fish Department, literature research, file reviews and 
the Corps ' Section 905(B) Analysis . A copy of this letter can be found in the FWCA appendix 
to this EIS (Appendix D). 

4.3.6.2 FWCA Report 

The USFWS issued a FWCA Section 2(B) report representing their evaluation of the project 
pursuant to the Fish and Wildlife Coordination Act. Within this report, the USFWS provides 
comments, including recommendations, on portions of the project that are related to biological 
resources. This report can be found in Appendix D. 
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4.3.7 BIOLOGICAL ASSESSMENT 

In accordance with Section 7 of the ESA, the Corps has entered into consultation with the 
USFWS on the impacts of the proposed project on the bald eagle, southwestern willow 
flycatcher, Yuma clapper rail, cactus ferruginous pygmy-owl, and California brown pelican. As 
part of the consultation process, the Corps has completed a Biological Assessment, a copy of 
which can be found in Appendix F. A copy of the Section 7 concurrence letter issued by the 
USFWS is also included in Appendix F. 

4.3.8 SAFE HARBOR AGREEMENT AND CANDIDATE CONSERVATION 
AGREEMENT 

As part of follow-on activities related to the proposed project, the Corps and the project sponsors 
(SRPMIC and the City of Mesa) will be completing a Safe Harbor Agreement in relation to the 
southwestern willow flycatcher and Yuma clapper rail , and a Candidate Conservation Agreement 
in relation to the yellow-billed cuckoo. Information regarding these types of agreements is 
available on the USFWS website, www.fws.gov. 
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4.4 CULTURAL RESOURCES 

4.4.1 REGULATORY SETTING 

There are two principal methods of locating cultural resources. Before starting a project, a 
records and literature search is conducted at any number of repositories of archeological site 
records. The search may show that an archeological, or historical survey had been conducted 
and some cultural resources were identified. That information may be enough to proceed with 
the significance evaluation stage of the project. If a conclusion is reached that ( 1) no previous 
survey had been done, or (2) a previous survey was either out of date or inadequate, the project 
cultural resources expert, an archeologist, will need to carry out a pedestrian surface survey to 
determine if any cultural resources are within the proposed project boundaries. 

After a cultural resource(s) has been identified during a survey or record and literature search the 
Federal Agency overseeing the undertaking embarks on a process that involves determining if 
the cultural resource is eligible for listing in the National Register of Historic Places (National 
Register). Section 106 of the National Historic Preservation Act mandates this process. The 
Federal Regulation that guides the process is called 36 CFR 800. For a cultural resource to be 
determined eligible for listing in the National Register it has to meet certain criteria. The 
resource has to be either minimally 50 years old or exhibit exceptional importance. After 
meeting the age requirement, cultural resources are evaluated according to four criteria: a, b, c, 
and d. The National Register criteria for evaluation as defined in 36 CFR 60.4 are: 

The quality of significance in American history, architecture, archeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 
objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association and (a) that are associated with events that have made a 
significant contribution to the broad patterns of our history; or (b) that are 
associated with the lives of persons significant in our past; or (c) that embody the 
distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that 
represent a significant and distinguishable entity whose components may lack 
individual distinction; or (d) that have yielded, or may be likely to yield, 
information important in prehistory or history. 

After a cultural resource has been determined eligible for inclusion in the National Register it is 
accorded the same level of protection as a property that is included. It then becomes formally 
known as a "historic property" regardless of age. Historic property status may be applied to 
individual cultural resources or to a group of cultural resources that are united by a theme or 
context. The combined historic properties are then designated as either a historic or 
archeological "district" and the individual elements are called contributors. 

Local prehistory and history are summarized here in order to provide a context for further 
discussion of the known archaeological and historical remains within the project area. The 
prehistoric overview is summarized from Doyel ( 1991 ), and the historic era from Furlong 
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(1 997), Mesa Unified School District (1978), and Zarbin (1997). Other sources are cited as 
appropriate. 

4.4.2 EARLY PREHISTORIC CULTURES 

The earliest evidence of man in Arizona dates to the Paleoindian period, beginning near the end 
of the last Ice Age about 11 ,000 years ago. Big game was abundant in the wetter, cooler climate 
of that period, and early human cultures adopted a mobile, hunting- and gathering-based 
lifestyle. Paleoindian artifacts have been found in southeastern Arizona associated with the 
remains of mammoth and other extinct Ice Age fauna (Haury et al. 1959). However, no such 
discoveries have been made in the Salt River Valley. 

The subsequent Archaic period, dating between approximately 7000 B .C. and A .D. 150, was 
characterized by fluctuating climatic conditions, with alternating periods of increased and 
decreased moisture. Changes in environmental conditions led to changing subsistence strategies 
for Archaic period populations, with a decrease in big-game hunting and increasing reliance on 
small game and gathered foods such as fruits , nuts, seeds, and berries. Mobility remained 
important so that small groups could utilize seasonally-available resources in diverse 
environmental settings. 

The Archaic tradition in southern Arizona is best-known from sites in and around the Tucson 
basin, and in the river valleys of southeastern Arizona (Mabry 1998). Bruce Huckell (1984:205-
209; 1994:3- 5) proposes three temporal subdivisions for the Southwestern Archaic. The Early 
Archaic period (ca. 7000-4800 B.C.) is characterized by simple flaked stone and ground stone 
tools consistent with a hunting and gathering economy. The Middle Archaic (ca. 4800- 1500 
B.C.) artifact assemblage is more diverse, and includes several types of projectile points as well 
as the first appearance of deeply-worn basin metates and stone pestles used for crushing and 
pounding plant foods. The Late Archaic (ca. 1500 B.C.- A.D. 150) was a transitional period tied 
to the introduction of maize into the Southwest from Mesoamerica. Mabry ( 1998: 87) suggests 
that agriculture had spread across the Southwest by about 900 B.C. , and that the earliest 
agricultural villages were established by about 800 B.C. Hunting and gathering remained 
important, but the adoption of agriculture led to the development of sedentary village life and a 
host of technological and social innovations associated with this new lifestyle. Evidence from in 
and around the Phoenix basin suggests Middle and Late Archaic use of the uplands surrounding 
the valley (Hackbarth 2001 ; Wright 2002), but relatively few Archaic remains have been found 
on the valley floor adjacent to the Salt River. 

4.4.2.1 The Hohokam 

Sometime after about A.D. 100, the Hohokam culture became a recognizable entity in the river 
valleys of central and southern Arizona. The origins of this sedentary agricultural society are a 
subject of continuing debate (summarized in Crown 1991), but recent evidence suggests an in 
situ development out of Archaic period patterns (Mabry 1997; Whittlesey 1995) rather than 
immigration of a Mesoamerican group (Haury 1976). Hohokam villages were typically located 
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along or near large permanent streams, and were supported by extensive agricultural fields and 
intricate canal systems. This new settlement/subsistence system was accompanied by the 
widespread adoption of ceramic technology, pithouse architecture, cremation of the dead, and a 
variety of other distinctive traits reflected in the archaeological record. The Hohokam are best 
known from intensive studies at the very large site of Snaketown, along the Gila River about 20 
miles south of Phoenix (Gladwin et al. 1937; Haury 1976). The Hohokam chronology 
established at Snaketown is still in use today, although statiing and ending dates-particularly 
towards the early end of the sequence-remain controversial. A summary of the Hohokam 
chronology, applying Dean's (1991) dates to the basic Snake town sequence, is provided in Table 
4.4-1. This is followed by a brief discussion of the major characteristics of each period and 
phase in the Salt River Valley, summarized from Doyel (1991). (It should also be noted that 
most archaeologists familiar with the Hohokam chronology make a broad distinction between the 
Classic period and all earlier periods by referring to the Pioneer, Colonial , and Sedentary periods 
collectively as "the pre-Classic.") 

Table 4.4-1. Hohokam Chronology 

Period Phase Probable Time Range (Years A.D.) 

Pioneer Red Mountain ? to ca. 300 

Vahki ca. 300 to 500 

Estrella 500s 

Sweetwater 600s 

Snaketown 700s 

Colonial Gila Butte ca. 775 to 850-900 

Santa Cruz 850-900 to 950- 1000 

Sedentary Sacaton 950- lOOOto 1100-1150 

Classic Soho 1200 to 1300-1350 

Civano 1300-1350 to ca. 1500 

Source: Dean 1991. 

4.4.2.2 Pioneer Period (?- ca. 775) 

This initial period ofHohokam development appears to involve an in situ transition from the 
Late Archaic lifestyle to a more sedentary, agriculture-dependent way of life. Ceramics first 
appeared during the Red Mountain phase, and the early plainware assemblages grew to include 
redwares, red-on-gray, and red-on-buff types. Pithouse architecture became more varied, and 
villages developed more complex and formal layouts. Burial patterns shifted from 
predominantly inhumation to predominantly cremation. Hunting and gathering remained 
important, but the Hohokam also experimented with complex water control systems that made 
large-scale irrigation agriculture possible. The Snaketown phase, at the end of the Pioneer 
period, was "a time of rapid change and growing cultural complexity" (Doyel 1991 :247) as 
red-on-buff pottery replaced the earlier red-on-gray styles, ceramic vessel forms and designs 
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became more diverse, and irrigation systems expanded to make new lands available for 
settlement and farming. The presence of ceramic figurines , slate palettes, carved stone bowls, 
and other ritual or ceremonial items suggest growing social complexity during the Pioneer 
period. The presence of shell jewelry manufactured from species found in the Gulf of Califomia, 
and trade goods from Mesoamerica and areas to the north and northeast, also indicate that the 
Hohokam were active participants in a regional exchange network. 

4.4.2.3 Colonial Period (ca. 775-950/1000) 

This period saw a tremendous expansion in the number, size, type, and complexity of Hohokam 
sites in and around the Phoenix basin. Villages were generally organized into house clusters 
centered on public plazas. Large caliche-capped trash mounds, communal pit ovens called 
hornos, and formal cremation cemeteries were also present. Many of the largest villages 

contained ballcourts, large oval depressions with earthen embankments believed to be associated 
with a Mesoamerican-derived game. Many smaller villages and limited-use sites associated with 
subsistence activities were also established during this period. Canal systems were expanded, 
and there was an increase in the use of dry-farming techniques away from irrigable lands. 
Red-on-buff ceramic design styles, and trade items such as macaws and copper bells, reflect a 
strong Mesoamerican influence, although trade with other cultures in northem and eastem 
Arizona also remained important. By the end ofthe Santa Cruz phase, Hohokam sites had been 
established in a wide variety of environmental settings throughout central and sou them Arizona. 
Outlying sites with Hohokam-like characteristics, as far away as the Payson and Prescott areas, 
may reflect the incorporation of local cultural traditions into the Hohokam interaction sphere. 

4.4.2.4 Sedentary Period (950/1000- 1100/1150) 

This period witnessed an intensification of pattems established during the preceding Colonial 
period. New villages were established, older villages grew in size, new ballcourts and canals 
were constructed, and the Hohokam seem to have reached new heights of social and economic 
complexity reflected in increased, possibly hierarchical distinctions between sites. Red-slipped 
plainwares, not manufactured since the Pioneer period, also made a reappearance, and the large 
caliche-capped trash mounds at some villages appear to have evolved into deliberately
constructed "platform mounds" that served as a form of public architecture possibly associated 
with ceremonial activities. Based on the size and number of villages, the complexity of the 
settlement/subsistence system, and the extent of Hohokam influence and interaction across a 
broad region, this period appears in some ways to represent the greatest florescence of the 
Hohokam culture. Compared to the Colonial period, however, there were relatively few changes 
in material culture, and Sacaton phase red-on-buff pottery designs are generally less 
well-executed than earlier styles. 
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4.4.2.5 Classic Period (1200-ca. 1500) 

The Sedentary-to-Classic period transition, while not well understood, appears to have been a 
time of fundamental changes possibly related to environmental stress. Detailed climatic 
reconstructions indicate that the Salt River underwent a period of "marked and rapid variation" in 
streamflows between about A.D. 1200 and 1355 (Nials et al. 1989:69). This would have created 
difficulties in the operation and maintenance of the irrigation systems upon which the Hohokam 
were, by then, heavily dependent. It is also known, however, that broad-scale changes in 
demography, social organization, regional interaction, technological innovations, and 
sociopolitical systems occurred across most of the prehistoric Southwest during this same time 
period (Cordell and Gumerman 1989; Gumern1an 1994). Environmental factors , while 
undoubtedly of major importance, should therefore not be considered the only potential agents of 
change in the Hohokam area. 

Most of the familiar Hohokam traits disappeared or underwent radical changes during the Classic 
period. Many large villages occupied throughout earlier periods (including the site of 
Snaketown) were abandoned, while others remained viable and even grew in size. New villages 
were also established, often on the outer edges of expanding canal systems (Howard 1991:5.19). 
Dispersed, rural populations and small villages aggregated into very large communities, usually 
located close to the Salt River or some other major stream. Pithouses were largely replaced by 
surface structures of adobe or masonry arranged in walled compounds or roomblocks. 
Red-on-buff pottery declined in favor of red wares and polychromes, and inhumations from this 
period often outnumber cremations. Platform mounds replaced ballcourts as the principal form 
of public architecture and as the probable focus of integrative and ceremonial activities. 
Exchange and interaction patterns appear to shift from a Mesoamerican focus to a more northern 
and eastern orientation, particularly towards the Mogollon culture of upland eastern Arizona and 
western New Mexico. The appearance of Mogollon-like ceramic and architectural traits in the 
Hohokam area is often attributed to the Salado culture. The Salado were initially thought to have 
represented a peaceful "invasion" of the Hohokam homeland by Mogollon peoples (Haury 1945), 
but recent research suggests that the Salado phenomenon is linked to increased regional 
interaction, possibly based on a new religious ideology, rather than to the rise of a new culture or 
the dominance of one culture over another (Crown 1994). 

The Classic period has traditionally been divided into two phases, the Soho and the Civano 
(Dean 1991; Haury 1976). The Hohokam culture, for reasons that may include both 
environmental and sociopolitical factors , declined throughout the Civano phase and died out by 
about A.D. 1450. Several recent archaeological projects have nevertheless found evidence for a 
third phase, termed the Polvor6n, following the Civano phase. The Polvor6n was a period of 
decreased population and socioeconomic reorganization for the Hohokam, marked in part by a 
reversion to pithouse architecture, abandonment or limited reoccupation of Civano phase sites, 
and a more dispersed settlement pattern (Chenault 2000; Sires 1984). The Polvor6n phase is not 
well-dated, but it appears to fall somewhere between about A.D. 1350 and 1450. This implies 
that the Civano phase was both earlier and shorter in duration than is suggested by the traditional 
Hohokam chronology. In any event, the Hohokam had ceased to exist as a cultural entity 
sometime prior to A.D. 1500. 
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4.4.2.6 The Protohistoric/Early Historic Period 

Little is known about Native American use of the Salt River Valley and adjacent areas during the 
Protohistoric period, between the Hohokam collapse at about A.D. 1450 and the first extended 
Spanish explorations of southern Arizona just prior to 1700. The Spanish encountered large 
groups of Pi mas and related peoples in the Tucson Basin and in the Gila River valley south of 
Phoenix (Doelle 1981 ), but the Phoenix Basin appeared to have been essentially abandoned. 
Limited evidence for a very late Hohokam or very early Pima presence has recently been found 
near Sky Harbor Airport (Bostwick et al. 1996), but no large, permanent settlements are known 
in this area until the arrival of Anglo settlers in the late 1860s (Luckingham 1989). The Salt 
River Valley may have served as a buffer zone between the agricultural Piman groups to the 
south and west, and the hunting-and-gathering Yavapai and Apache groups to the north and east. 
The Apache, in particular, had a long history of raiding Pi man villages, and the Phoenix area 
may have been a "no man 's land" between these warring groups (Hackenberg 1974:132). 

4.4.2.7 The Historic Period 

Permanent Euroamerican occupation of the eastern Salt River Valley began with the small 
Hispanic settlement of San Pablo near the base of Tempe Butte in the late 1860s (Furlong 1997). 
A few years later, Charles T. Hayden established a Salt River crossing, a store, and a flour mill 
on the river's south banlc This location, first known as Hayden's Ferry, represents the founding 
of modem-day Tempe. By the end of the nineteenth century, Tempe was home to a normal 
school predecessor of today ' s Arizona State University-and was bisected by the Maricopa and 
Phoenix Railroad, completed in 1887 to link Phoenix with the transcontinental Southern Pacific 
line at Maricopa (Myrick 1980:498- 502). A spur line from Tempe to Mesa was completed in 
1895. Thus, early Tempe was important as a farming community, a center for higher education, 
and as a hub in the regional transportation system. Completion of Roosevelt Dam in 1911 tamed 
the Salt River and further facilitated settling in the area. Tempe ' s population consisted of only 
about 3,000 people as late as 1941. However, following World War II, population boomed with 
the advent of air conditioning and the influx of veterans attending college on the GI Bill. 
Subsequent decades saw continued growth, and Tempe ' s population today exceeds 160,000. 

East of Tempe, other communities emerged on both sides of the Salt River. A location known 
variously as McDowell Crossing, Rowe ' s Station, and Maryville was established on the north 
side of the Salt River in the late 1860s (Adams et al. 1992; Granger 1983:388). In 1877, 
Mormon colonists from the Little Colorado River Valley passed through Maryville and 
established a new farming community, known as Lehi, on the south side of the river. A later 
group settled on the higher terrace south of Lehi, establishing the town of Mesa. Maryville was 
abandoned by 1880, but the Mormon towns thrived with the construction of new irrigation 
canals. By 1940, Mesa was well-known not only for its rich fields of cotton, alfalfa, lettuce, 
cantaloupes, grains, dates, and citrus, but also for the presence of an elaborate Mormon temple
one of only seven in the world at that time (Work Projects Administration 1940:350-351). 
Mesa' s population has grown from slightly over 7,000 in 1940 to over 421 ,000 today. 
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The Salt River Pima-Maricopa Indian Reservation was established in 1879. The Pimas had 
migrated into this area from the middle Gila River valley, where upstream diversion of the water 
by Euroamerican farmers in the 1870s dried up the river and forced the native people to abandon 
their fields and homes (Spicer 1962). The Salt River provided a more reliable source of water, 
with no significant upstream users to deplete the flow. Despite the injustices done to them, the 
Pima traditionally maintained good relationships with Euroamerican groups. ln addition to 
farming their own land, for instance, they assisted the Mormon immigrants in Lehi and Mesa in 
exchange for a portion of the land, and they provided much of the manual labor for other farmers 
and settlers in the eastern Salt River Valley. The reservation remains predominantly rural and 
agrarian today, although it is increasingly hemmed in by urban sprawl. Commercial leases and 
casinos now supplement Tribal income from the traditional agricultural sources. 

Water management has always played a major role in the history of the Salt River Valley, and 
the present project area is no exception. Some of the earliest historic sites in the vicinity are 
irrigation canals branching off the Salt River: the Utah Ditch, constructed in Lehi in 1877; the 
Mesa Canal, built in 1879; and the Tempe Canal, begun in 1871 with numerous later extensions 
and branches (Aguila 1998). In the early twentieth century, a series of storage dams was 
constructed on the Salt and Verde rivers, beginning with Roosevelt Dam in 1911 and concluding 
with Horseshoe Dam in 1946. Controlled releases from the reservoirs were then diverted into 
canals by Granite Reef Diversion Dam, built just below the confluence of the Salt and Verde 
rivers in 1908. Two principal canals headed at Granite Reef: the Arizona Canal on the north , and 
the South Canal on the south. The Arizona Canal was originally dug between 1883 and 1885 to 
supply water to the north half of the Salt River Valley; it remains the longest ( 4 7 miles) and 
northenmost canal bringing Salt River water to the Phoenix area today (Aguila 1998). The South 
Canal (sometimes called the Southern Canal) was built between 1906 and 1908 to provide a 
unified head for all other canals south of the Salt River. These other canals- including the 
Consolidated Canal and the Tempe Canal-originally headed farther downstream, but these 
heads were repeatedly damaged by flooding, necessitating frequent repair and reconstruction. 
The South Canal provided a single, stable head for all existing and future canals irrigating lands 
south of the Salt River (Aguila 1998). More recently, the Hayden-Rhodes Aqueduct of the 
Central Arizona Project crossed the Salt River just below Granite Reef Diversion Dam. This 
aqueduct brings Colorado River water to central and southern Arizona for municipal , industrial, 
and agricultural uses. 

4.4.3 EXPECTED SITE TYPES WITHIN THE PROJECT AREA 

Because the Salt River was the only permanent water source in the Salt River Valley, human 
activities have been concentrated along and near the river for thousands of years . Thus, a broad 
range of prehistoric and historic resources is known to occur within the project area. 

The project area includes, minimally, cultural remains dating from the earliest portion of the 
Hohokam sequence to the late historic period. For example, the Red Mountain Site, AZ U:10:2 
(ASU), is the type site for the Red Mountain phase (ca. A.D. 1- 300), which represents a poorly 
understood transition between the Archaic period and the Vahki phase of the Pioneer period 
(Morris 1969). This site is still partially intact (Aguila 1998:31 ), and as one of the oldest known 
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Hohokam sites in the Salt River Valley it could contain crucial information about the early 
human cultures of this area . The project area also includes very late (fifteenth century) Hohokam 
sites, several of which have platfom1 mounds (e.g. , AZ U:9:102 [ASM] in Hackbarth et al. 
1995). A broad range of other Hohokam sites-canals, limited-activity areas, farmsteads, small 
and large villages (some with ballcourts), etc.-are also known to exist within the project area. 
Known historic sites include late nineteenth century and early twentieth century Pima and 
Euroamerican settlements, canals, roads, and structures .. The very early transitional period 
represented at the Red Mountain site suggests a pre-Hohokam occupation in the area that may 
not have been recognized as such by earlier researchers, or that may be buried under later 
alluvium or obscured by later Hohokam occupations. Recent discoveries of large, complex 
Archaic period agricultural villages in the Tucson Basin (Mabry 1997) have prompted a debate 
over whether such sites might exist in the Salt River Valley as well. The irrigable lower terraces 
adjacent to the Salt River in the eastern portion of the valley (e.g., the Lehi area and portions of 
the Salt River Pima-Maricopa Indian Reservation) would be likely locales for such sites. 

An understanding of project area physiography is important to these patterns, so the pertinent 
data are briefly reviewed here. Apart from the dry riverbed itself, the project area landscape is 
dominated by four discrete alluvial terraces that flank the river. These terraces appear to have 
resulted from Late Cenozoic depositional episodes that were uplifted by tectonic action, and 
were later eroded through by the rejuvenated river (Pewe 1978). The terraces are listed and 
described in Table 4.4-2, and should be understood as representing a progression from the 
lowest, youngest, siltiest soils closest to the river (the Lehi Terrace) to the highest, oldest, most 
caliche-indurated soils farthest from the river (the Sawik Terrace). These terraces, their 
relationships, and their distinctive characteristics were crucial factors in both prehistoric and 
historic land use within the project area. In particular, the presence of good agricultural soils on 
the Lehi Terrace, and topographic conditions favorable for canal construction, would help 
determine the type and extent of settlement in the area for many centuries. 

Table 4.4-2. Salt River Terraces within the Project Area 

Name 

Lehi Terrace 

Blue Point 
Terrace 

Mesa Terrace 

Sawik Terrace 

Height Above 
River 

5- 20ft 

10-80 ft 

10-220 ft 

50-235ft 
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Description 

Silty/loamy Holocene soils closest to the river; excellent 
agricultural soils 

Gravel and cobbles slightly cemented with caliche. 
Dissected/ eroded terrace remnant, exposed only upstream 
from the Lehi area. 

Caliche-indurated gravels, well-exposed except where 
covered by granitic alluvium from the Usery Mountains. 
Forms well-defined escarpment in northern Mesa; lower and 
less prominent in Tempe and on the north side of the river. 

Heavily calichified gravel deposits, fragmentary and only 
intermittently exposed, most prominently near Granite Reef 
Dam. Decreases in height to the west, with westernmost 
portion buried by alluvium. 
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The archaeological data reveal a strong correlation of Hohokam canals and habitation sites with 
the edge of the Mesa Terrace. This natural escarpment provided a means, with careful 
engineering, of " lifting" water to the top of the terrace (i.e. , contouring a channel along a 
horizontal distance such that the channel reaches the mesa top at a lower elevation than the 
channel ' s head) . This allowed the Hohokam to irrigate new lands 50 feet or more above the 
riverbed. This patterning suggests high archaeological sensitivity, and a good potential for 
additional unrecorded sites, along the upper edge of the Mesa Terrace. 

The Lehi Terrace contains relatively few known habitation sites, but it does contain numerous 
canals and small, probably agriculture-related sites. Although the Lehi Terrace would have been 
vulnerable to occasional flooding (this could be why the villages were located on higher ground), 
it would also have offered some of the best agricultural land in the valley. Thus, the Lehi 
Terrace should also be considered an archaeologically sensitive area, particularly for canals and 
for sites related to agricultural pursuits. As previously noted, this may also be a sensitive area 
for buried Archaic sites that have few, if any, surface manifestations. 

The archaeological data are less clear for the Blue Point Terrace, an intermediate level between 
the Mesa and Lehi terraces in the portion of the project area east of Lindsay Road. Much of this 
terrace has been dissected by erosion or covered with granitic alluvium. Pending further data, 
the Blue Point Terrace should be considered at least moderately sensitive for the presence of 
unknown cultural resources. 

The final and highest formation, the Sawik Terrace, exists solely as a few erosional remnants 
high above the river near Granite Reef Dam. Any sites in these areas would most likely be 
associated with limited, temporary use such as collecting cactus fruit or raw material for making 
stone tools. Archaeological sensitivity is believed to be moderate to low. 

4.4.3.1 Records and Literature Search 

An initial records and literature search was conducted of the larger overall study area. This study 
was conducted by Archaeological Research Services, Inc. (ARS)(Wright, eta! 2002) . The study 
area for the records search consisted of a 1-mile area on either side of the Salt River, between 
SR 101 and Granite Reef Dam. As a result of this study, 234 previously recorded sites were 
identified. These were inventoried from a review of 329 individual cultural resources surveys, 
test excavations, and data recovery projects. Although several resources have been previously 
evaluated, or determined to be eligible for the National Register of Historic Places (NRHP), only 
two were found to be formally listed on the NRHP. These are the Rohrig School and the Lehi 
School. 

Site types inventoried includes a wide range of resources . Prehistoric sites include sparse lithic 
scatters, agricultural features , canals, habitation sites, limited activity sites, and village sites. 
Historic period sites include roads, buildings, homesteads, dams, construction camps, and canals. 
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4.4.3.2 Field Survey 

Subsequent to the records and literature search, an intensive archeological field survey was 
conducted of an additional I 000 acres along the Salt River that had not been previously 
surveyed. The survey was also conducted byARS, Inc. (Wright et al. 2003). The areas chosen 
for survey were generally in areas that might be used for the ecosystem restoration alternatives. 

This survey resulted in the identification of 33 historic and prehistoric sites. In addition, three 
prehistoric canals were identified as potentially present, although no surface indications were 
noted. Of the 33 sites, 21 of them were evaluated as eligible for the National Register of Historic 
Places. The remaining 12 could not be evaluated based on survey information alone. See Table 
4.4-3 for a brief description of each site and NRHP eligibility evaluation. Eligibility evaluations 
were based on areas of research potential developed by ARS. 

Table 4.4-3. Archaeological Sites Evaluated for NRHP Eligibility in the Va Shly'ay Akimel 
Ecosystem Restoration Project Class III Cultural Resources Project Area 

SRPMIC 

Site No. 

60 

61 

62 

63 

64 

65 

66 

Site Type* 

P: habitation 

P: artifact scatter 

M: artifact 
scatter 

M: attifact 
scatter 

P: artifact scatter 

M: artifact 
scatter with 
features 

M: artifact 
scatter 

Comments 

Extension of previously recorded Hohokam village 

Hohokam attifact scatter in plowed field 

Historic Pima/Maricopa artifact scatter and probable 
habitation site (late 19th/early 20th century) plus 
Hohokam artifact scatter 

Similar to SRPMIC-62, but probably has a more 
substantial prehistoric component 

Hohokam artifact scatter/possible small habitation site 

Historic corral and Pima/Maricopa artifact scatter with an 
earlier Hohokam component 

Mixed Pima/Maricopa and Hohokam artifacts 

67 

68 

H: artifact scatter Pima/Maricopa artifact scatter 

M: artifact Mixed Pima/Maricopa and Hohokam artifacts 

69 

70 

71 

scatter 

M: artifact 
scatter with 
features 

H: artifact scatter 
with features 

H: artifact scatter 
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Hohokam artifact scatter/possible habitation site plus 
historic tent pads, trash dumps, artifact scatter and rock 
features of uncertain age 

Tent pads and trash scatters associated with canal 
construction 

Historic construction camp with tent pads, trash dumps 
(early 20th century) 

4-6 1 

NRHP 

Eligible** 

Yes 

Indet. 

Yes 

Yes 

Indet. 

Indet. 

Indet. 

Indet. 

Indet. 

Yes 

Indet. 

Yes 
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SRPMIC 

Site No. Site Type* 

72 P: habitation site 

73 P: artifact scatter 

74 P: artifact scatter 

75 P: artifact scatter 
with features 

76 M: artifact 
scatter with 
features 

77 M: mtifact 
scatter with 
features 

78 H: camp site 

79 H: power plant 

80 M: mtifact 
scatter 

81 M: artifact 
scatter with 
features 

82 M: mtifact 
scatter with 
features 

83 H: trash dump 

84 P: artifact scatter 
with features 

85 H: power plant 

86 P: artifact scatter 
with features 

87 P: artifact scatter 
with features 

88 H: ditch 

89 P: artifact scatter 

90 P: artifact scatter 

91 H: canal 
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Comments 

Pioneer- Colonial period Hohokam habitation site; type 
site for the Red MOlmtain phase; partially excavated in 
the 1960s by ASU 

Tested by ASU in the 1960s; probable Gila Butte phase 
habitation 

Tested by ASU in the 1960s; probable 
Colonial/Sedentary habitation 

Hohokam artifact scatter with one cobble structure, one 
ashy soil stain, and one check dam 

Probable Hohokam habitation with dense artifact scatter 
and several roasting features ; also historic tent pads and 
trash scatters 

Historic tent pads and trash dumps, prehistoric artifact 
scatter, check dam of uncertain age 

Historic tent pad(s) and trash scatter 

Hydropower plant associated with the South Canal; built 
1911- 1912 

Mixed historic and prehistoric artifacts 

Extensive historic construction camp with tent pads, trash 
dumps, and structural remains; plus a probable Hohokam 
habitation area 

Historic trash dumps , tent pad, and possible grave, plus a 
prehistoric artifact scatter 

Trash dump, ca. 1915- 1930 

Hohokam mtifact scatter with rock features and probable 
roasting features 

Hydroelectric plant associated with the Arizona Canal, 
ca. 1902 

Extensive Hohokam artifact scatter with numerous rock 
features and possible structures 

Extensive Hohokam site with one or more probable 
habitation areas plus numerous rock features and roasting 
pits 

Historic (1930s or earlier) ditch; Oexact history and 
function unknown 

Hohokam artifact scatter 

Hohokam artifact scatter with one small rock feature 

Highland Canal , constructed 1887- 1888 

4-62 

Affected Environment 

NRHP 

Eligible** 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Indet. 

Yes 

Yes 

Yes 

Indet. 

Indet. 

Yes 
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SRPMIC 

Site No. Site Type* 

92 H: canal 

Comments 

Consolidated Canal, may date as early as 1 879 but more 
likely 189 1 

NRHP 

Eligible** 

Yes 

* P = prehistoric, H = Historic, M = multicomponent (both prehistoric and historic) 

** Yes= National Register eligible; Indet. = indeterminate eligibility, testing or other investigations 

Determination of eligibility of indeterminate sites needs to be accomplished prior to 
groundbreaking activities. Table 4.4-4 identifies possible research questions that could be 
included in any testing effort for the indeterminate sites noted in Table 4.4-3. 

Table 4.4-4. Areas of Potential Research for the Prehistoric and Protohistoric Sites 
Located in the SRRP Study Area 

Site Category* 

Archaic Sites of All Types 

Red Mountain Phase 
Hohokam Sites of All Types 

Hohokam Ball Court Villages 

Hohokam Platform Mound 
Sites 

Hohokam Non-Irrigation 
Agricultural Sites 

Polvor6n Phase Site 
Components 

Pioneer Period sites of All 
Types 

Va Shly ·ay Akimel Ecosysrem 
Res/ora/ion Feasibilily Sludy 
Final Environmenral lmpac/ Sraremenf 

Areas of Potential Research 

Can be used to clarify the type, intensity, seasonality, and timing of 
pre-ceramic occupation in what would later become a Hohokam 
"core" area 

So few Red Mountain phase site components have been excavated 
that there is much to learn about Red Mountain phase settlement 
patterns, subsistence practices, material cultural traits , architectural 
styles, social group composition, etc. 

Data from these sites can be used to test and refine current models 
about the function ofHohokam ball court villages; in particular, what 
types of products may have been exchanged at these sites 

Data from these sites can be used to assess and refine current models 
about the evolution and function of Hohokam platform mounds; also, 
data from these sites can be used to assess the role of platform 
mounds sites in the larger local communities 

When were these types of features in use? What types of resources 
were being grown at these sites, and at what level(s) of productivity? 
To which habitation sites were these sites probably related? 

Since known Polvor6n phase site components are still relatively few 
in number, they can be used to flesh out material culture trait lists; to 
fine-tune cultural chronologies; and to better reconstruct Hohokam 
lifeways at this time 

There are still relatively few excavated pre-Snaketown phase features 
in the Phoenix area; as such, all Pioneer period site components have 
the potential to provide important new infonnation about early 
Hohokam settlement patterns, subsistence practices, social group 
composition, etc. 
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Site Category* 

Colonial & Sedentary Period 
Hohokam Habitation Sites 

Classic Period Hohokam 
Sites 

Hohokam Irrigation Canal 
Segments 

Hohokam Field House Sites 

Protohistoric Native 
American Site Components 

Hohokam Limited Activity 
Sites; Bedrock Grinding Sites; 
Quarries; Rock Shelters; Rock 
Art Sites; and Artifact Scatters 
of All Time Periods 

Historic Native American 
Site Components 

Historic Euro
Arnerican 

Site Components 

Areas of Potential Research 

These sites can be used to refine existing models of, e.g., Hohokam 
trade practices, subsistence practices, and site structure 

These sites can potentially provide important infom1ation about 
whether large migrations occuned into the Salt River Valley within 
the SRRP project area during this time 

Can provide infonnation about local canal engineering techniques; 
the amount of potentially arable land; what crops were being grown; 
what the micro-environments of local canals were like; the temporal 
distribution of various irrigation canal segments. 

What crops were being grown at these sites? When were these sites 
being used? How does fi eld house architecture compare to existing 
models? What was the structure of these sites, e.g., where were the 
farm fi elds in relation to the other site facilities? 

Any Protohistoric site component would be extremely important in 
understanding when and how the Hohokam left and when and how 
the Pima entered the lower Salt River Valley 

These small sites are potentially of great importance in determining 
the range and timing of activities that occurred outside habitation 
sites 

Comparisons with analogous, contemporary, Euro-American 
facilities; material culture studies; subsistence studies ; settlement 
studies . 

Can potentially provide infonnation about building construction 
techniques; early Mormon settlement pattems, subsistence practices, 
and pattems of cultural interaction 

* Site categories listed in bold type are those with particularly high research potential to address 
current data gaps in the archaeological record 

4.4.3.3 Additional Field Survey and Test Excavations 

Beginning in November 2003 , Statistical Research, Inc. (SRI) conducted a Class III Cultural 
Resources Survey and archaeological testing of an additional 300 acres on the Salt River Pima
Maricopa Indian Community. SRI completed the survey in December 2003 and submitted a 
draft report, A Class III Cultural Resources Survey and Testing Recommendations fo r the 
Proposed Salt River Restoration Project, Maricopa County, Arizona in January 2004. This 
report summarized the survey results and contained a testing plan for six archaeological sites, 
SRPMIC 90, 105, 108, 109, 112, and 113 . 
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Additional Archaeological Testing 

Only one feature, a historical-period bell-shaped storage pit, was identified in the trench profiles 
at SRPMIC-1 09. Excavation of the pit resulted in the recovery of three mid- to late nineteenth 
century ollas, a small jar, and two bowls. Each of the oil as was capped with a large metal can. 
A possible stove pipe, a metal spoon, metal cup, and metal pan were also preserved. A small 
trash scatter rested on the same surface into which the storage pit was dug. Artifacts in this trash 
scatter included four cans and an intact wine bottle with a push-up base and hand-applied finish . 

Testing at SRPMIC-1 05 was negative. No buried features or artifacts were encountered during 
the testing. One 20-meter-long, north-south trench was also excavated through a large 
hummock, but again no buried artifacts or features were exposed. 

At SR.PMIC-1 08 all artifacts within the surface collection uillts were collected, along with a 
small chipping station. Between 10 and 30 centimeters of sediment were removed and two small 
shallow pits were exposed. Both pits were excavated. The fill in Feature 15 was ash-stained and 
collected en masse for flotation analysis. Both backhoe trenches were placed on the lower Lehi 
terrace along the drainage that bisects the site. No artifacts or features were exposed in the 
southernmost trench. The northernmost trench, however, contained a cultural deposit that is ash
stained and replete with fire-cracked rock. This stratum is best interpreted as a rake-out 
accumulation associated with a nearby buried roasting pit or homo. One roasting pit, Feature 1, 
was visible at the surface during a previous survey. It was bisected during testing and contains 
large amounts of wood charcoal and fire-cracked rock. 

Testing of SRPMIC-90 involved the excavation of two 1 0-meter-long trenches in an artifact 
concentration at the east end of the site, along with the mechanical scraping of a 5-by-25-meter 
area in another artifact concentration at the west end of the site. These excavations were placed 
in areas containing relatively high densities of surface artifacts. A series of 5-by-5-meter surface 
collection units were placed over the areas to be mechanically excavated. All artifacts within 
these units were collected. No buried features or artifacts were encountered in the first artifact 
concentration. Two small, shallow thermal pits, however, were exposed in the 5-by-25-meter 
mechanical stripping unit placed in the other artifact concentration. Both of these pits were 
completely excavated and the fill from each of them was collected en masse for flotation 
analysis. 

Testing efforts at SRPMIC-112 and 113 focused on determining the age and function of two 
ditches that could be followed across the west end of the parcel. Each of these ditches was 
designated a site number during the survey. Backhoe trenches were excavated across both 
ditches. Styrofoam was found in the bottom ofSRPMIC-112 and no subsurface expression of 
SRPMIC-113 could be found. The styrofoam in SRPMIC-112 rested on the bottom of the ditch 
only 15-20 centimeters below the modem surface. A large gravel deposit was found to exist 
immediately beneath both ditches. As such, neither of them would have conveyed water, nor 
could they have held water for long. SRPMIC-112 and 113, therefore, are considered modem 
drainage ditches. 
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Recommendations 

Given the results of this testing program, SRI recommend that the information potential of 
SRPMIC-90, 105, 112, and 113 has been exhausted. The two thermal pits and surface artifacts at 
SRPMIC-90 are best interpreted as the remains of a small Colonial period farmstead. The 
residential locus of this site, however, has been destroyed as part of road construction. No buried 
features were encountered at SRPMlC-1 05 . SRPMlC-112 and 113 were determined to be 
modern drainage ditches. As such, these sites catmot contribute significantly towards our 
understanding of past lifeways within the project area. SRI, therefore, recommended that 
SRPMIC-90, 105, 112, and 113 are ineligible for inclusion in the NRHP. 

SRI evaluated SRPMlC-1 08 and I 09 as eligible for listing on the NRHP. A large subsurface 
deposit of ash-stained soil and fire-cracked rock was identified at SRPMlC-1 08. This deposit 
likely represents rake-out debris from a nearby roasting pit or homo. SRI recommended that this 
part of the site be mechanically stripped and that the feature(s) be excavated. The excavation of 
a small roasting pit during testing at this site indicates that organic preservation is excellent in 
this portion of the site. SRPMIC-1 08 could, therefore, contribute significantly towards our 
understanding of prehistoric subsistence in the project area. 

SRPMIC-1 09 represents the remains of a small, mid- to late nineteenth century Piman farmstead 
in Parcel 3. SRI also recommended that this site be mechanically stripped to determine the 
subsurface limits, structure, and contents of this site. SRPMIC-1 09 can contribute significantly 
towards our understanding of historic period Pi man pottery production, agricultural activities, 
and settlement in the project area. 

In addition, archival research indicates that several prehistoric canals have been mapped in the 
project area. No evidence of these canals or associated field systems is evident on the surface or 
in subsurface excavations conducted by SRI. Their possible existence, however, should be 
considered during construction, or an effort should be made to locate these features , if there is a 
data recovery phase. 

Consultation to identify traditional cultural properties has yet to be conducted. The SRPMIC 
would identify these types of resources. Other tribes may also be consulted to obtain their views. 
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I 4.5 AESTHETIC RESOURCES 

4.5.1 INTRODUCTION 
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This section describes the existing visual resources and aesthetic conditions in the Va Shly ' ay 
Akimel study area. Photographs (Figures 4.5-1 through 4.5-6) are included to illustrate the 
baseline conditions in the area. A description of local governmental organizations with 
jurisdiction in the area is also provided, along with the regulatory setting guiding aesthetic 
resources in the area. 

Please refer to Sections 4.1, "Topography and Geography," 4.2, "Hydrology and Water 
Resources," and 4.1 0, "Land Use," for other details on the physical conditions that influence the 
visual and aesthetic character of the study area. 

4.5.2 GENERAL PROJECT SETTING 

The study area is located in the eastern portion of Maricopa County, along the Salt River 
between the City of Mesa and the Salt River Pima-Maricopa Indian Community. The study area 
is located within a subdivision of the Sonoran Desert referred to as the Lower Colorado River 
Valley or the microphyllous desert. This area is the largest and most arid subdivision of the 
Sonoran Desert. Low annual precipitation and high temperatures support relatively sparse 
vegetation. Characteristic species include blue paloverde, creosote bush, and triangle bursage. 

Terrain ranges from hills and rock outcrops north of the study area to alluvium within the river 
floodplains to the south. Surrounding land within the study area is relatively flat and rural 
(agricultural and open space, gravel mining) to the north, and urban (residential, agricultural, 
light industry, commercial, gravel mining, and vacant land) to the south. 

The study area includes the floodway and immediately adjacent land uses. The study area is 
essentially a wide dry wash dominated by large expanses of sand and gravel. The interior floor 
of the Salt River Valley is comprised of thick layers of alluvium on nearly level or gently sloping 
surfaces. These soils are sandy to gravelly, but may include areas of finer particles of silt or 
clay. 

4.5.3 GENERAL DESCRIPTION OF THE PROJECT AREA AT PHOTO LOCATIONS 

Views of the study area are limited in quality due to sparse development and access points along 
the banks, gravel quarry operations, and few roadways crossing the river channel. Views within 
the wash from various photo locations are characterized by diverse channel widths (narrower at 
Granite Reef Dam on the east, wider at Pima Freeway on the west), and include open water and 
natural vegetation in the east and dry sand and gravel in the west. This lack of topographic 
features limits long-range viewing opportunities along the river channels. Toward the eastern 
end of the study area, the vegetative communities present appear largely undisturbed. The 
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western end of the study area is dominated by gravel mining operations. Visible degradation of 
the streambed in the western half of the study area has resulted from dumping of garbage (e.g., 
household trash, used furniture and appliances, and tires), off-road vehicle use, and gravel 
mining. Most notably, sand and gravel mining operations within and along the banks of the Salt 
River in the western half the study area have had a significant effect on visual resources and 
aesthetic conditions. 

Prominent features adjacent to the Salt River include power lines and towers, freeways , urban 
and rural development, and agricultural fields. Long-distance views include the Usery and 
Goldfield Mountains to the west and McDowell Mountains to the north . 

Figure 4.5-1 shows the locations where photographs were taken throughout the study area. The 
locations in Figure 4.5-1 are con·elated with the photographs shown in Figures 4.5-2 through 
4.5-6 and the descriptions below. 

4.5.3.1 Pima Freeway 

Views of the Salt River from the vicinity of the intersection of the Pima and Red Mountain 
Freeways are wide open, revealing relatively flat land areas made up of mostly sand, gravel, 
cobbles, and larger rocks. The Pima and Red Mountain Freeways cross the channel here and are 
elevated to accommodate crossing during flood flows. To the west of the Pima freeway, views of 
the channel include shallow, open water with sparse vegetation; to the east of the Pima freeway, 
views include deeper open water and scattered vegetation, with compacted dirt and gravel areas 
and little vegetation along the banks. Further east, sand and gravel mining operations dominate 
the landscape, with operations covering large portions of the north bank and channel bed. Power 
lines and buildings can be seen on the south side of the channel (Figure 4.5-2). 

4.5.3.2 Beeline Highway 

Views of the Salt River from the vicinity of Beeline Highway (closest roadway) are relatively 
broad. The banks of the channel are steeper at this location, with well-defined slopes on both 
sides. Several areas in this portion of the Salt River are used for illegal dumping of trash and 
debris. Additional refuse materials have surfaced from the closed landfill located on the northern 
edge of the channel. Vegetation on the flat dry landscape is sparse in this area, and is dominated 
by dry grasses. Power lines, buildings, and a new sound wall can be seen on the south side of the 
channel within City of Mesa boundaries. Sand and gravel mining operations continue within the 
channel and on both sides of the wash from just east of the Pima Freeway to approximately the 
center of the study area reach (Figure 4.5-3). 

4.5.3.3 Arizona Canal 

Views of the portion of the study area located near the center of the reach (the widest section) 
consist of shallow groundwater recharge ponds. Some vegetation is growing where open water 
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Photo I: View from the north side of the Salt River near the Pima Freeway ( 10 1 ), looking west. 
Pima Freeway and Red Mountain Freeway (202) interchange shown in the background. 

Photo 2: View from the north side of the Sa lt River east of the Pima Freeway (L Ol ), looking 
northeast. Grave l min ing operations shown in background and detention ponds shown in the 
foreground . 

m Jones & Stokes 
Figure 4.5-2 

Views in the Vicinity of the Pima Freeway 
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Photo 3: View from the north side of the Salt River south of Cypress Go lf Course, looking 
south. Grave l mining operations shown on right in background. 

Photo 4: View fro m the north side of the Salt River near the United Metro Aspha lt Company, 
looking east. Grave l min ing operat ions and Red Mountain Freeway interchange shown in 
background . 

m Jones & Stokes 
Figure 4.5-3 

Views in the Vicinity of Beeline Highway 
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is found . The south side of the channel is barely visible, and channel banks are almost level with 
the center portion. Views to the northeast include open space, cactus, and creosote bush, with 
Red Mountain and the McDowell Mountains visible in the distance (Figure 4.5-4). 

4.5.3.4 Granite Reef Dam 

Views in this section of the study area are dominated by Granite Reef Dam, a large concrete 
structure that spans the entire width of the channel. A spillway and control house are located on 
the northern side of the dam structure. The portion of the study area located just west 
(downstream) of Granite Reef Dam consists of open channel with sparse vegetation within the 
channel and along the steep, well-defined banks. The alluvial material within the channel 
consists of larger grained sand, cobbles, and rocks . Standing water can be seen just below the 
dam, with open water flowing from the dam's spillway and traveling along the northern portion 
of the channel for approximately 14 mile. Vegetation supported by this water can be seen 
growing along the water' s edge. Long-distance views include the Usery Mountains to the east 
and the McDowell Mountains to the north (Figure 4.5-5). 

4.5.3.5 South Canal 

Views in the vicinity of the South Canal, along the southern boundary of the project area, are 
generally unobstructed to the north, east, and west. The visible landscape in these directions 
typically comprises a broad expanse of alluvial flats in the foreground and middle ground, with 
generally clear views of the Superstition Mountains directly to the east, the Usery and Goldfield 
Mountains to the northeast, Red Mountain and the McDowell Mountains to the north, and South 
Mountain and the Estrella Mountains to the distant west. For the most part, vegetation on the 
flatlands surrounding the Salt River channel is typical Sonoran desert scrub (creosote bush, 
bursage, various cacti and upland grasses), with isolated patches of mesquite and cottonwood 
nearer the river channel. Lands to the south, however, are primarily residential and agricultural, 
and views are thus dominated by homes, small ranches, livestock paddocks, and a proliferation 
of introduced trees and shrubs. The eastern portion of the project area south of the South Canal, 
in particular, is distinguished by a large number of orange groves (Figure 4.5-6). 

4.5.4 REGULATORY SETTING 

Although the proposed project is being undertaken by the Corps, the City of Mesa, Maricopa 
County, and the Salt River Pima-Maricopa Indian Community (SRPMIC) have jurisdiction over 
various sections of the study area. Unincorporated lands in the study area would fall within the 
City of Mesa 's sphere of influence. These would likely be annexed by the City, which will have 
jurisdiction over planning new recreational facilities. Maricopa County visual resource elements 
are therefore not included in the discussion that follows. Other regulations, plans, goals, and 
policies related to visual resources and aesthetic conditions pertinent to the Va Shly 'ay Akimel 
study area are described below. 
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4.5.4.1 City of Mesa 

The City of Mesa General Plan defines the direction of growth and the type of development that 
is desired and expected to occur in Mesa between 2002 and 2025 (City of Mesa 2002). The 
General Plan is a general guide or blueprint for Mesa ' s future that presents the community 's 
vision through broad goals and objectives. The City's General Plan acknowledges the 
importance of visual resources and aesthetic conditions by noting in the vision for Mesa 2025 
that "The natural environment is used to enhance the beauty of the community." 

The plan also acknowledges the opportunities the Salt River offers for recreation and as a refuge 
for wildlife. Part of Mesa 's vision includes enhancements along the Salt River performed in 
conjunction with the SRPMIC. 

4.5.4.1.1 Parks, Recreation, and Open Space 

The Parks, Recreation, and Open Space Element provides the guide for developing the open 
space system in the City for existing and future residents. The element plans for community 
connectivity to serve residents through trail corridors, canals, utility corridors, and urban 
pathways. 

The element identifies the following goals objectives and policies relevant to visual resources 
and aesthetic conditions. 

Goal P R-I . Create a balanced, accessible and integrated system of open spaces and recreational 
opportunities to serve the current and future residents and visitors of the City of Mesa. 

Objective PR-1 .1. Provide a meaningful network of natural and developed open space areas. 

Policy PR-J.Ja. Identify lands for potential acquisition to preserve open space for recreational, 
aesthetic and preservation uses . 

Policy PR-1 .1 b. Coordinate with the Arizona State Land Department for the designation, 
disposition, and acquisition of state trust lands classified as open space under their management 
within the three designated planning areas. 

Objective PR-1 .2. Manage and preserve open space to optimize its use and protection. 

Policy PR 1.2a. Develop and implement a Mountain Preserve program at Usery Park Recreation 
Area that addresses the use and management of dedicated, leased or publicly accessed 
mountainous and hillside areas. 

Policy PRJ.2c. Develop a land stewardship program that will protect open space land and 
natural habitats in the City. 

Policy PRJ .Je. Encourage the preservation of significant natural areas such as the Salt River 
corridor to enhance their recreation attraction and aesthetic value. 
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Photo 5: View from the north side of the Salt River at edge of bank, looking south. 
Groundwater recharge ponds are shown ; recharge water is gravity fed from north of Granite 
Reef Dam via the Southern Canal. 

Photo 6: View from 
the north side of the 
Salt River, looking 
northeast. Saguaro 
cactus and creosote 
shown in foreground, 
with Red Mountain 
in background. 

m Jones & Stokes 
Figure 4.5-4 

Views in the Vicinity of the Arizona Canal 
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Photo 7: View from the center of the Salt River near Granite Reef Dam, looking west. 
Dirt access road is shown on the right. 

Photo 8: View from the center of the Salt River just below Granite Reef Dam, looking east. 
Dam control house and spi llway are shown. 

m Jones & Stokes 
Figure 4.5-5 

Views in the Vicinity of Granite Reef Dam 
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Photo 9: View from the south side of the Salt River on Val Vista Drive, looking east. Southern 
Canal is shown. 

Photo I 0: View from the south side of the Salt River at the end of Horne Street, looking east. 
Sound wall south of the Red Mountain Freeway extension is shown. 

ffi' Jones & Stokes 
Figure 4.5-6 

Views in the Vicinity of the City of Mesa 
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Policy PR 1.2g. Identify natural features in deserts and mountain areas, such as slopes, peaks, 
ridges, rock outcroppings, stands of vegetation and washes, that could be protected as part of 
land trusts, as conservation easements, incorporated into developments as design features, or 
other means of preservation. 

Policy PR l-2h. Encourage preservation in areas with significant environmental features, 
landforms, and plant communities. 

Objective PR 1.3. Maintain where possible the natural aesthetic qualities of the areas that are 
visually prominent or offer unique settings. 

Policy PR 1.3a. Encourage open space areas to align and include prominent natural features to 
ensure unobstructed view corridors and vistas. 

Policy PR 1.3b. Encourage Maricopa County to limit development on Usery Mountain and 
encourage the City of Mesa to limit development of Spook Hill so the natural attributes remain 
undisturbed when viewed from adjacent lower elevations. 

4.5.4.1.2 Environmental Planning and Conservation 

The Environmental Planning and Conservation Element recognizes the importance of a diversity 
of wildlife and plant communities in maintaining the quality and function of the natural 
environment. Preservation of corridors is noted as a specific action that can preserve 
connectivity between wildlife habitats, and the Salt River is one of these primary corridors. 

The Environmental Planning and Conservation Element identifies the following goals, 
objectives, and policies relevant to visual resources and aesthetic conditions: 

Goal EPC-3. Provide for the protection and wise use of the resources of the natural environment 
in the City of Mesa 

Objective EPC-3.2. Promote the protection, enhancement, and establishment of native 
vegetation and plant species. 

Policy EPC-3.2c. Promote restoration and revegetation of disturbed areas with native plant 
spec1es so that disturbed areas, over a reasonable amount of time, match the plant densities of the 
undisturbed setting. 

Policy EPC-3.2d. Recognize and protect areas of significant natural vegetation (such as areas 
along washes, natural spring areas or on slopes) that are advantageous to the increased densities 
of the native vegetation. 

Objective EPC-3.3. Ensure that new development recognizes limitation associated with the 
natural features of the land, including slopes, unstable soils, and floodplains . 

Policy EPC-3.3d. Require that ridgelines remain as undeveloped natural open space. 
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Policy EPC-3.3e. Encourage, where feasible , the maintenance of retained washes and new 
drainage channels in a "natural" desert character. Solutions may include landscaping with native 
rock and plant materials, contouring, and preservation of existing natural features. 

Policy EPC-3.3h. Promote, where applicable, minimum site grading to encourage integration 
with the natural contours of the land. 

4.5.5 SALT RIVER PIMA-MARICOPA INDIAN COMMUNITY 

The SRPMIC is considered a sovereign nation and is not under the regulatory or political 
jurisdiction of any of the local governn1ents in the area or the U.S. federal government. The 
tribal community does not have any established regulations or plans for visual resources and 
aesthetic conditions. 
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4.6 AIR QUALITY 

4.6.1 INTRODUCTION 

This section describes the existing climate, meteorology, and ambient air quality in the region of 
the study area, along with the regulatory requirements associated with the management of air 
pollutants. 

4.6.2 CLIMATE AND METEOROLOGY 

The climate in central Maricopa County, including the study area, is characteristic of the Sonoran 
Desert, with hot summers, mild winters, and annual average precipitation totals of approximately 
8 inches. Figures 4.6-1 and 4.6-2 present monthly precipitation totals and temperature means, 
respectively, summarized from data obtained from the National Climatic Data Center On-Line 
Data Access System for the Phoenix Sky Harbor International Airport long-term monitoring 
station. Average and median monthly precipitation totals calculated for 1960-1995 are provided 
in Figure 4.6-1. The long-term annual average and median rainfall for this period are 7.99 inches 
and 7.62 inches, respectively. (CH2M HILL et al. 1997.) Data gathered for meteorological 
conditions in the survey area during 2001 and the first quarter of 2002 were downloaded from 
Arizona Meteorological Network's Internet site and are shown in Table 4.6-1 below (Arizona 
Meteorological Network 2002). 
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Table 4.6-1. Meteorological Summary for Survey Area, 2001-2002 

Average Average Relative Average Wind Total Rainfall 
Month/Year Temperature (° F) Humidity(%) Speed (mph) (inches) 

2001 

January 50 63 2.6 1. 71 

February 54 56 2.9 0.62 

March 62 49 2.9 0.74 

April 68 41 3.6 0.83 

May 83 27 3.8 0.06 

June 89 26 3.8 0.00 

July 91 37 3.7 0.45 

August 90 40 3.4 0.62 

September 86 35 3.2 0.11 

October 74 41 2.7 0.00 

November 63 47 2.7 0.14 

December 49 58 2.5 0.72 

2002 

January 51 45 2.5 0.01 

February 56 35 2.7 0.00 

Source: Arizona Meteorological Network 2002. 

Data from the Phoenix Encanto monitoring station were used because this monitoring station is 
the closest one to the study area. These data indicate that the rainfall during 2001 was 6.0 
inches, which is below average. 

Figure 4.6-2 presents the monthly average, maximum, and minimum temperatures for 1960-
1995. The minimum average temperature is 44 degrees Fahrenheit (°F) in January and the 
maximum average temperature is 85 .6°F in July (CH2M HILL et al. 1997). Monthly average 
temperatures for 2001 and the first quarter of 2002 downloaded from Arizona Meteorological 
Network's Internet site are shown in Table 4.6-L Data from the Phoenix Encanto monitoring 
station were used because this monitoring station is the closest to the study area. The minimum 
average temperature in 2001 and the first quarter of 2002 was 49°F, and occurred during 
December 2001 (Arizona Meteorological Network 2002). The maximum average temperature 
for this same period was 91 °F, and occurred in July 2001. 

Va Shly ·ay Akimel Ecosyslem 
Res/oral ion Feasibility Slue!)' 
Final Environmenlal !mpac/ Slalemenl 

4-74 
Sep1ember 2004 

J&S 03048 



___ , __ ... ______________ _ 

1.20~------------------~----------~----------------------------------------------------• 

1 .00 

0 .80 . 

1 6.60 · 

.0_40 

0 .20 

• 1.03 v It 1 .04 . .... ::!.... . . If . .. ... . · . ........... .. .... - :-~- ... - . ..... ... ... - ...... ..... ·· · 
. . 
' . . . . .• 

• . 

. . ; . . 
, . 

· : - .. ~ • ' ~ ~ ~ * • ¥ • • • • .. ~ · -. . . .. . . . . . . ' . 
0.24 . ' . . . ; ., --~ ~ .. .. ~ . .,;;. · ... ' . . . 

. ' 

~: 0 .34 

".&.. 0 .23 . . ., ~ ,. ' . .. . . ~ . . . .. ~ . . . . . . . . . . - - - - - ... 

0 ;00 +----.,.-------r------* ---u.o i o.o2 
J F . M 

~Jones & Stokes 

J J A S 0 N D 
Mqnth 

1-+-Meah (1960·1995) ........oJ~--Median (1960-1995) • · -:1:- · 19961 

Figure 4.6-1 
Monthly Total Precipitation, Phoenix, Arizona, 1960-1996 
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4.6.3 EXISTING AIR QUALITY 

4.6.3.1 Criteria Pollutants 

Air quality is evaluated by measurement of ambient concentrations of pollutants that are known 
to have deleterious effects. The Environmental Protection Agency (EPA) has promulgated 
primary and secondary National Ambient Air Quality Standards (NAAQS) for six criteria 
pollutants : carbon monoxide (CO), nitrogen dioxide (N02) , particulate matter (PMlO), ozone 
(0 3) , sulfur dioxide (S02) , and lead. Primary standards are adopted to protect public health, 
while secondary standards are adopted to protect public welfare (Arizona Department of 
Environmental Quality 2000). States are required to adopt ambient air quality standards that are 
at least as stringent as the federal NAAQS. The ADEQ is responsible for regulating air quality 
in the state and has adopted the federal NAAQS as state standards. These standards are 
presented in Table 4.6-2. Table 4.6-3 summarizes some of the health effects associated with 
each of the six criteria pollutants. Tables 4.6-2 and 4.6-3 appear on the following pages. 
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Table 4.6-2. State and Federal Ambient Air Quality Standards 

Pollutant Average Time Primary Standard 

Carbon monoxide 1 hour 35.00 ppm 
(CO) 8 hour 9.00 ppm 

Nitrogen dioxide Annual 0.053 ppm 
(N02) 

Particulate matter 24 hour 150 f.J-g/m3 

(PM IO) Annual 50f.J-g/m3 

Ozone (OJ) l hour 0.12 ppm 

3 hour NS 
24 hour 365 f.J-g/m3 (0. 14 ppm) 

Sulfur dioxide (S02) Annual 80 f.J-g/m3 (0.03 ppm) 

Lead Calendar quarter 1.5 f.J-g/m3 

Notes: 
NS No standard 
ppm patts per million 
f.J-g/m3 

= micrograms per cubic meter 

Source: Arizona Depmtment of Environmental Qua lity 1998. 
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Table 4.6-3. Health and Welfare Effects of Criteria Air Pollutants 

Pollutant 

Carbon monoxide 
(CO) 

Nitrogen dioxide 
(NOz) 

Particulate matter 
(PMlO) 

Sulfur dioxide (S02) 

Lead 

Health and Welfare Effects 

Impairs the ability of blood to carry oxygen in the body. Cardiovascular 
system is primarily affected, causing angina pain in persons suffering 
from cardiac arterial disease. Affects other mammals in a similar 
manner. 

Impairs the respiratory system, causing a high incidence of acute 
respiratory diseases. Preschool children are especially at risk. Damages 
certain plants and materials. Degrades visibility because of its brownish 
color and its conversion to nitrate particles. Nitrate particles are also a 
major component of acid deposition. 

Causes irritation and damage to the respiratory system, resulting in 
difficult breathing, inducement of bronchitis, and aggravation of existing 
respiratory diseases. Also, certain polycyclic aromatic hydrocarbons in 
PMl 0 are carcinogenic. Individuals with respiratory and cardiovascular 
diseases, children, and elderly persons are at greatest risk. Secondary 
effects include soiling, damaging materials, and impairment of visibility . 
PMlO also is associated with acid deposition, which damages materials, 
plants, and trees and acidifies surface waters, thereby harming aquatic 
life. 

Damages the respiratory system, reducing breathing capacity and 
causing chest pain, headache, nasal congestion and sore throat. 
Individuals with chronic respiratory diseases are especially susceptible 
to ozone. Injures certain plants, trees, and materials. 

Aggravates, asthma, resulting in wheezing, shortness of breath, and 
coughing. Healthy persons exhibit the same responses at higher 
exposures. Asthmatics and atopic individuals are the most sensitive 
groups, followed by those suffering from bronchitis, persons with 
emphysema, bronchiectasis, cardiovascular disease, the elderly, and 
children. Damages certain plants and materials. Impairs visibility and 
contributes to acid deposition because of its conversion to sulfate 
particles. 

Damages cardiovascular, renal, and nervous systems, resulting in 
anemia, brain damage, and kidney disease. Preschool age children are 
particularly susceptible to brain damage effects. Similar effects are 
observed in other mammals. 

Source: Arizona Department of Environmental Quality 1998. 
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The ADEQ and Maricopa County Environmental Services Department, Air Quality Division, 
operate a countywide network of air pollution monitoring stations in the study area (U.S. Army 
Corps of Engineers 1997). The air quality monitoring station nearest the study area is the Mesa 
monitoring station (near Broadway Road and A lma School Road) ; data from this site provide a 
general profile of the ambient air quality in the area. Table 4 .6-4 below presents the 
concentrations of ambient pollutants recorded in 2000 through 2001 , as well as the number of 
days the ambient concentrations exceeded the federal and state ambient air quality standards. 

Table 4.6-4. Ambient Air Quality Monitoring Data from Mesa Monitoring Station 

Pollutant Standards 

Ozone (03) 

Maximum 1-hour concentration (ppm) 

No. Days Standard Exceeded 

NAAQS (1-hour) > 0.12 ppm 

Carbon Monoxide (CO) 

Maximum 8-hour concentration (ppm) 
Maximum 1-hour concentration (ppm) 

No. Days Standard Exceeded 

NAAQS (8-hout")::: 9.0 ppm 
NAAQS (1 -hour)::: 35 ppm 

Particulate Matter (PM 10) 

Maximum 24-hour concentration ().lg/m3
) 

Average arithmetic mean concentration ().lg/m3
) 

No. Days Standard Exceeded 

NAAQS (24-hour) > 150 !J.g/m3 

2000 

0.102 

0 

4.3 
8.0 

0 
0 

126 
37 

0 

2001 

0.093 

0 

2.9 
4.6 

0 
0 

98 
30 

0 

Source: Maricopa County Environmental Services Department, Air Quality Division, 2002. 

As of July 1, 1997, EPA had revised two standards, those for 0 3 and PMlO, to ensure a more 
effective and efficient protection of public health and the environment. These revised standards 
are an 8-hour 0 3 standard of 0.08 parts per million (ppm), a 24-hour standard for PM2.5 
(particulate matter with a diameter of 2.5 microns or smaller) of 65 micrograms per cubic meter 
().lg/m3

) and an ammal PM2.5 standard of 15 ).lg/m3 (Arizona Depattment of Environmental 
Quality 2000). 

Areas with air quality that does not meet these standards are designated by EPA as 
"nonattainment areas." Several areas within Arizona have been designated by EPA as 
nonattainment areas. Once an area has been designated as a nonattainment area, a state 
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implementation plan (SIP) must be developed to demonstrate the measures that will be 
undertaken in the area to reduce the pollutant levels to meet the air quality standards. The 
Phoenix area has been designated by EPA as a nonattainment area for CO, 0 3, and PM10 
(Arizona Department of Environmental Quality 2000). Maricopa County was reclassified as a 
"serious" CO and PMl 0 nonattainment area in June 1996, and was classified as a "serious" 
nonattainment area for 0 3 in February 1998 (Arizona Department of Environmental Quality 
2000). The Maricopa Association of Governments is currently preparing or has prepared SIPs to 
address the control ofnonattainment criteria pollutants (Arizona Department of Environmental 
Quality 2000). No nonattainment areas for lead or oxides of nitrogen are within Arizona 
(Arizona Department of Environmental Quality 2000). 

4.6.3.2 Toxic Air Contaminants 

In addition to criteria pollutants, other regulated pollutants include toxic air contaminants 
(T ACs ), which are suspected or known to cause cancer, genetic mutations, birth defects, or other 
serious illnesses in exposed people. TACs are not regulated by the federal or state ambient air 
quality standards, but are addressed by the National Emission Standards for Hazardous Air 
Pollutants (NESHAPs) and Title III of the 1990 Clean Air Act Amendments (U.S. Army Corps 
of Engineers 1997). 

The concentrations of toxic pollutants are determined by the level of emissions at the source and 
the meteorological conditions encountered as these pollutants are transported away from the 
source. Thus, impacts from toxic pollutant emissions tend to be site specific and their intensity is 
subject to constantly changing meteorological conditions. The worst meteorological conditions 
that affect short-term impacts (low wind speed, highly stable air mass, and constant wind 
direction) occur relatively infrequently in the Phoenix metropolitan area (U.S. Army Corps of 
Engineers 1997). 

4.6.4 REGULATORY SETTING 

Federal, state, and regional agencies have established standards and regulations addressing air 
pollutant emissions that may affect proposed projects. 

4.6.4.1 Federal and State Regulations 

The following federal and state regulatory considerations may apply to the project and the 
alternatives. 

• The federal Clean Air Act of 1970, which directs the attainment and maintenance of 
NAAQS for six "criteria" pollutants, including CO, 0 3, particulate matter, sulfur oxides, 
oxides of nitrogen, and lead. 
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• The 1977 Clean Air Act, which enacted legislation to control seven air toxic pollutants. 
EPA adopted the NESHAPs contained in the Act, which were designated to control 
emissions of hazardous air pollutants to prevent adverse health effects in humans. 

• The 1990 amendments to the Clean Air Act, which determine standards for attainment 
and maintenance of the NAAQS (Title I), motor vehicles and reformulation (Title II), 
hazardous air pollutants (Title III), acid deposition (Title IV), operating permits (Title V), 
stratospheric ozone protection (Title VI), and enforcement (Title VII) . 

• EPA 's New Source Review (NSR) and Prevention of Significant Deterioration (PSD) 
regulations. 

4.6.4.2 Federal Conformity Requirements 

Federal projects are subject to either the Transportation Conformity Rule (40 Code of 
Regulations [CFR] , Part 51, Subpart T), which applies to federal highway or transit projects, or 
the General Conformity Rule (40 CFR Part 51 , Subpart W), which applies to all other federal 
projects. Because the proposed action is not a federal highway or transit project, it is subject to 
the General Conformity Rule. 

The purpose of the General Conformity Rule is to ensure that federal projects conform to 
applicable SIPs so that they do not interfere with strategies employed to attain the NAAQSs. 
The rule applies to federal projects in areas designated as nonattainrnent areas for any of the six 
criteria pollutants for which the EPA has established NAAQSs and in some areas designated as 
maintenance areas. The rule applies to all federal projects except: 

• programs specifically included in a transportation plan or program that is found to 
conform under the federal transportation conformity rule, 

• projects with associated emissions below specified de minimis threshold levels, and 

• certain other projects that are exempt or presumed to conform. 

The project study area is in a nonattainrnent area for federal ozone, CO, and PMlO standards. 
The applicable de minimis thresholds are 50 tons per year (tpy) of reactive organic gases and 
nitrogen oxides, 100 tpy of CO, and 70 tpy ofPMlO. If the Va Shly 'ay Akimel project would 
result in total direct and indirect emissions in excess of the de minimis emission rates, it must be 
demonstrated that the emissions conform with the applicable SIP for each affected pollutant. If 
emissions would not exceed the de minimis levels, and are not regionally significant, the project 
is presumed to conform and no further analysis or determination is required. 

4.6.4.3 Regional and Local Regulations 

Maricopa County has jurisdiction for air quality within Maricopa County. The Va Shly'ay 
Akimel project study area is located within Maricopa County, and emissions that would result 
from the construction and maintenance of the Va Shly ' ay Akimel project are therefore subject to 
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Maricopa County rules and regulations. The rules and regulations of this agency are designed to 
achieve defined air quality standards that are protective of public health (U.S. Am1y Corps of 
Engineers 1997). To that purpose, they limit the emissions and pennissible impacts of emissions 
from projects, and specify emission controls and control technologies for each type of emitting 
source to ultimately achieve the air quality standards (U.S. Amly Corps of Engineers 1997). The 
construction contractor will be required to obtain appropriate air permits for this project. 

The most important air quality regulation applicable to this project is Maricopa County Rule 310, 
which requires all construction activities to use stringent control measures to minimize fugitive 
dust emissions. The mitigation measures described in Section 5.6 include the anticipated 
requirements under Rule 310. 
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4.7 NOISE 

4.7.1 INTRODUCTION 

This section describes the existing noise setting in the vicinity of the Va Shly ' ay Akimel study 
area, including noise sources and the regulatory setting for noise . General information about 
noise is also provided. 

4.7.2 GENERAL NOISE SETTING 

A noise environment consists of a base of steady background noise that is derived from many 
distant and indistinguishable noise sources, combined with sound from individual local sources. 
In the study area, these local sources include frequent aircraft overflights, traffic noise from 
streets and freeways in the area, industrial use, and sand and gravel mining operations along the 
study area. 

4.7.2.1 Description of Noise Characteristics 

Noise is measured on the decibel (dB) scale, which quantifies sound intensity. Because the 
human ear is not equally sensitive to all frequencies within the entire spectrum, noise 
measurements are weighted more heavily within those frequencies of maximum human 
sensitivity in a process called "A-weighting." The human ear can detect changes in sound levels 
of approximately 3 A-weighted decibels (dB A) under normal conditions. Changes of 1 to 3 dB A 
are typically noticeable under controlled conditions, whereas changes of less than 1 dBA are 
only discemable under controlled, extremely quiet conditions. A change of 5 dBA is typically 
noticeable by the general public in an outdoor environment. Background information on noise 
characteristics is included in Appendix F. 

Noise may be generated from a point source, such as a piece of construction equipment, or from 
a line source, such as a road containing moving vehicles. Noise attenuates (decreases) with 
distance at a rate of 6 dB per doubling of distance for a point source and 3 dB per doubling of 
distance from a line source. The rate at which noise attenuates can also be affected by the type 
of terrain over which the noise passes. For an acoustically soft site, such as undeveloped areas, 
open space, and vegetated areas, noise from a line source attenuates at a rate of 4.5 dBA per 
doubling of the distance. These rates represent the extremes, and most areas contain a 
combination of hard and soft elements, with the noise attenuation falling somewhere between 
these two attenuation factors. Objects that block the line of sight attenuate the noise source if 
the receptor is located within the "shadow" of the blockage, such as behind a sound wall. If a 
receptor is located behind the wall but has a view of the source, the wall will do little to attenuate 
the noise . Additionally, a receptor located on the same side of the wall as the noise source may 
experience an increase in the perceived noise level because the wall will reflect noise back to the 
receptor, possibly compounding the noise . 
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Time variation in noise exposure is typically expressed in terms of the average energy over time 
(called Leg), or alternatively, as a statistical description of the sound level that is exceeded over 
some fraction of a given observation period. 

4.7.2.2 Effects of Noise 

High noise levels can interfere with a broad range of human activities in a way that degrades 
public health and welfare. Such activities may include: 

• speech communication in conversation and teaching, 

• telephone communication, 

• listening to television and radio, 

• listening to music, 

• concentration during mental and physical activities, 

• relaxation, and 

• sleep. 

Interference with listening situations can be determined in terms of the level of the 
environmental noise and its characteristics. The amount of interference in nonlistening situations 
often depends on factors other than the physical characteristics of the noise. These may include 
attitude toward the source of an identifiable noise, familiarity with the noise, characteristics of 
the exposed individual, and the intrusiveness of the noise. 

4.7.2.3 Noise Sources 

The Va Shly ' ay Akimel study area is located in a mixed setting containing both urbanized areas 
and semi-rural areas. The study area has a moderate activity levels and several sources of 
adverse noise. The principle sources of noise in the study area are sand and gravel mining 
operations. This is the largest contributor of ambient noise in the area. Automobiles traversing 
on SR 202 and SR 101 are another contributor of ambient noise in the area. Traffic noise in the 
area may be characterized as moderately loud. Aircraft departing from and entering Phoenix Sky 
Harbor Airport contribute to the ambient noise in the study area. The airport is not within the 
immediate vicinity of the study area, though the study area runs generally parallel to the airport's 
takeoff and approach zone. However, because aircraft produce intense noise and pass over the 
area at relatively low altitudes, these aircraft are considered to be moderate noise sources. 

Talley Industries, located south of the project site, is another source of noise in the study area. 
Talley Industries occasionally detonates explosives left over from the manufacture of ejection 
seats. This noise is not continuous and therefore is not considered to be significant. 
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4.7.2.4 Sensitive Receptors 

The study area contains residential and agricultural land uses. Sensitive receptors for noise in the 
study area consist of residential uses located to the south of the river channel and a few scattered 
houses on the north side of the river channel. 

4.7.3 REGULATORY SETTING 

4.7.3.1 Federal and State Standards and Regulations 

EPA has identified the relationship between noise levels and human response. EPA has 
determined that over a 24-hour period, a Lcq of 70 dBA will result in some hearing loss . 
Interference with activity and annoyance will not occur if exterior levels are maintained at an Lcq 
of 55 dBA and interior levels at or below 45 dBA. Although these levels are relevant for 
planning and design and are useful for informational purposes, they are not land use planning 
criteria because they do not consider economic cost, technical feasibility , or the needs of the 
community. 

In addition to the Lcq limitations discussed above, in accordance with 24 CFR 51 , Subpart B, 
"Noise Abatement and Control," EPA set 55-dBA day-night average sound level (Lctn) as the 
basic goal for residential noise intrusion. However, other federal agencies, in consideration of 
their own program requirements and goals, as wel l as the difficulty of actually achieving a goal 
of 55-dBA Lctn, have settled on the 65-dBA Lctn level as their standard. At 65-dBA Lct 11 , activity 
interference is kept to a minimum, and annoyance levels are still low. It is also a level that can 
realistically be achieved. 

The federal government regulates occupational noise exposure common in the workplace 
through the Occupational Health and Safety Administration (OSHA) under EPA. Noise 
exposure of this type is dependent on work conditions and is addressed through a faci li ty ' s or 
construction contractor's health and safety plan. With the exception of construction workers 
involved in facility construction, occupational noise is irrelevant to this study and is not further 
addressed in this document. 

4.7.3.2 Regional and Local Standards and Regulations 

Local governmental jurisdictions are responsible for regulating noise within their respective 
political boundaries. Specific noise regulations are discussed in the respective zoning ordinances 
for each of the local jurisdictions, where applicable. 

Maricopa County 

Maricopa County does not have a noise ordinance. Noise-producing aspects of new projects and 
existing development fall under the jurisdiction of individual cites in which a given development 
is located. On October 20, 1997, the County adopted the Maricopa County Comprehensive Plan, 
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which contains a noise element. The Comprehensive Plan states that due to increased highway 
traffic, air traffic, construction, and industrial and commercial activities brought about by growth 
and development, noise has become an increasing concern to both the public and governmental 
agencies. The Comprehensive Plan sets forth Objectives and Policies to reduce or eliminate 
sources of noise, including unnecessary traffic (Maricopa County Planning and Development 
Department 1997). 

City of Mesa 

The City of Mesa Noise Ordinance sets forth the City policy regarding noise-producing activities 
and associated constraints on such activities. The ordinance limits the amount of noise that may 
be produced by various land use activities, vehicles, and construction, and limits the amount of 
noise that may be produced in areas adjacent to hospitals, schools, and churches. For 
construction noise, limitations are placed on the time of day that noise-generating construction 
activities can occur and further limits the days on which these activities can occur (City of Mesa 
2000). 

Salt River Pima-Maricopa Indian Community 

The Community does not have a noise ordinance regulating noise within the Va Shly' ay Akimel 
study area. However, the creation of excessive noise considered detrimental to the life or health 
of any individual or in disturbance of the public peace and welfare is not permitted. Noise issues 
are handled on a case-by-case basis, and all projects on Community lands require a permit for 
construction (Thompson pers. comm.). 
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4.8 SOCIAL AND ECONOMIC RESOURCES (INCLUDING 
ENVIRONMENTAL JUSTICE) 

4.8.1 INTRODUCTION 

This section presents information regarding the social and economic resources that exist in the 
vicinity of the study area. A description of the population characteristics, including population, 
ethnicity, housing trends, local industries, and employment rates is provided below. In addition, 
environmental justice issues are presented. The data and associated tables and figures presented 
in this section are based on information obtained from the 2000 U.S. Census Bureau surveys for 
Maricopa County (County) and for the tracts adjacent to the Salt River in the vicinity of the 
study area. Additional information regarding population- and housing-growth forecasts and 
other demographic projections for the County and local municipalities was obtained through the 
Maricopa Association of Governments ( 1997) and Arizona Department of Economic Security 
(1997 and 2000) web sites. 

Information regarding employment, personal income, and educational attainment was obtained 
from the 2000 Census database. In this socioeconomic section of this report, the term study area 
refers to the group of census tracts that exist within or extend into the study area. Whenever 
possible, the 2000 census information has been supplemented by the most current information 
available from the online database of the City of Mesa (2002). 

4.8.2 GENERAL SOCIOECONOMIC SETTING 

4.8.2.1 Population 

The southern portion of the study area lies in the City of Mesa, Arizona, which has a total 
population of 421 ,614 (City of Mesa 2002), and the northern portion lies in the Salt River Indian 
reservation, which has a total population of6,403. Table 4.8-1 , "Population and Household 
Characteristics in the Vicinity of the Study Area," shows the 2000 population and household and 
family structure for the County and the study area. In 2000, the population in the County totaled 
3,072,149 people (U.S. Census Bureau 2000). The Maricopa Association of Governments 
(MAG) projects that the County ' s population will grow to approximately 3,709,566 by 2010, and 
to approximately 4,516,090 by 2020, increases of 63 7,417 and 1,443 ,941 people, respectively 
(Maricopa Association of Governments 2002). The population living in the census tracts in the 
study area makes up approximately 1. 7% of the total County population. The average population 
of the tracts within the study area is 4,741 persons (U.S. Census Bureau 2000). 
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Table 4.8-1. Population and Household Characteristics in the Vicinity of the Study Area 

Number of Persons per Number of Persons per 
Jurisdiction Population Households Household Families Family 

Maricopa County 3,072,149 1,133,048 2.71 763 ,110 3.21 

Study Area 52,153 13,973 3.73 9,362 4.20 

Somce: U.S. Census Bureau 2000 

4.8.2.2 Ethnicity 

Table 4.8-2, "Ethnic Population Characteristics in the Vicinity of the Study Area," shows the 
ethnic makeup of the County and the study area in 2000. The approximate population 
breakdown of the County by ethnicity is: 66.2% white, 24.8% Hispanic, 3.5% African 
American, 1.5% American Indian and Alaskan Native, 2.1% Asian, 0.1 % Native Hawaiian or 
other Pacific Islander, 0.1% other races, and 1.6% two or more races (U.S. Census Bureau 2000). 

Table 4.8-2. Ethnic Population Characteristics in the Vicinity of the Study Area 

Native 
American Hawaiian 

Black or Indian or or other Hispanic Two or 
African Alaskan Pacific or more 

Jurisdiction White American Native Asian Islander Other Latino Races 

Maricopa 2,034,530 108,521 45 ,703 64,562 3,725 4,086 763,341 47,68 1 
County 

Percent of 66.2% 3.5% 1.5% 2.1% 0.1 % 0.1 % 24.8% 1.6% 
County Total 

Va Shly 'ay 44,8 12 1,823 4,447 1,179 102 767 16,791 1,685 
Akimel Study 
Area 

Percent of 62.6% 2.5% 6.2% 1.6% 0.1% 1.1 % 23.4% 2.4% 

Study Area 
Total 

Source: U.S. Census Bureau 2000 

The ethnic composition of the study area resembles but does not mirror that of the County as a 
whole. Most notably, the population of American Indian and Alaskan Natives is approximately 
4.7% greater in the study area than in the County as a whole. The approximate population 
breakdown in the study area is: 62.6% white, 23.4% Hispanic, 2.5% African American, 6.2% 
American Indian and Alaskan Native, 1.6% Asian, 0.1% Hawaiian and Pacific Islander, 1.1% 
other races, and 2.4% two or more races (U.S. Census Bureau 2000). 
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4.8.2.3 Housing 

The housing within the study area is characterized by urban, rural residential, and rural farming. 
Table 4.8-3 , "Housing Occupancy Rates in the Vicinity of the Study Area," shows the housing 
data for the County and study area for 2000. The County had a total of 1,250,231 housing units, 
of which 1,132,886 (90.6%) were occupied. MAG projects that the County will have 
approximately 1,490,212 housing units by the year 2010, and approximately 1,824,979 by 2020. 
On the local level, MAG predicts that the City of Mesa, in which approximately 2% of the study 
area is located, will have approximately 194,762 housing units by 2010, and approximately 
241,532 by 2020 (Maricopa Association of Governments 1997). 

Table 4.8-3. Occupancy Rates in the Vicinity of the Study Area 

Jurisdiction 

Maricopa County 

Study Area 

Percentage of County Total 

Source: U.S. Census Bureau 2000 

Households 

1,1 33,048 

13 ,973 

1.2% 

Housing Units 

1,250,23 1 

15,486 

1.2% 

Occupied Occupancy 
Housing Units (in percentage) 

1,132,886 90.6% 

13 ,969 90.2% (avg.) 

1.2% 

The study area had a total of 15,486 housing units and 13,973 households, with an average 
occupancy rate of 90.2 %. The study area includes approximately 1.2% of the housing within 
the County and generally has a slightly lower occupancy rate than the County as a whole (U.S. 
Census Bureau 2000). 

Table 4.8-4, "Housing-Unit Type and Housing-Unit Median Value in the Vicinity of the Study 
Area," shows that in 2000, 13,5 16 housing units (87.3% of the total housing units within the 
study area) were located in urban areas within the study area, while 1,970 housing units (12 .7%) 
were located in rural areas (66 on farms and 1,904 on non-farmland). In the County, 
approximately 1,2 12,724 housing units (97.0% of the total housing units of the County) were 
located in urban areas, and approximately 37,507 housing units (3.0%) were located in rural 
areas. The housing units within the study area had a median value of $72,945 , while those in the 
County had a median value of $122,000 (U.S. Census Bureau 2000). 
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Table 4.8-4. Housing-Unit Type and Housing-Unit Median Value in the Vicinity 
of the Study Area 

Urban 

Maricopa County 

Study Area 

Fann 

493 

66 

Source: U.S. Census Bureau 2000 

4.8.2.4 Employment 

Rural Urban 

Non-Farm Inside Outside 

37,014 1,193,574 19,150 

0 1,904 13,516 

Median Unit Value 

Median Value 

$122,000 

$72,945 

According to the Arizona Department of Economic Security (ADES), approximately 1,553,900 
people were employed in Maricopa County in 2000, with employment expected to continue to 
grow in the region. Employment opportunities in the Phoenix-Mesa metropolitan area are 
expected to expand to 2,086,543 jobs by 2008 ; this would represent an 8-year increase of 
532,643 jobs (2000- 2008). In January 2002, the total civilian labor force in the County was 
1,586,600, ofwhich 1,501 ,000 were employed. Table 4 .8-5 , "Industry Employment in Maricopa 
County, January 2002," shows that there are 1,501 ,000 people currently employed in the County 
(Arizona Department of Economic Security 2002), a slight decrease from 2 years ago. 

Table 4.8-5. Industry Employment in Maricopa County, 
January 2002 

Jurisdiction 

Maricopa County 

Total Civilian Labor Force 

Total Unemployment 

Total Employment 

Non-Farm Employment 

Goods Producing 

Mining and Quarrying 

Construction 

Manufacturing 

Service Producing 

Transportation, Communication, and 
Public Utilities 

Trade 

Financial, Insurance, and Real Estate 

Government 
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1,586,600 

85,600 

1,501 ,000 

1,528,500 

258,900 

1,000 

112,500 

145,400 

1,269,600 

82,200 

374,400 

125,300 
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Jurisdiction 

Federal 

State and Local 

19,700 

171 ,300 

Source: Arizona Department of Economic Security (2002) 

* Adjusted to the Current Population Survey (CPS 2002) to reflect place 
of residence. BENCHMARK YEAR 2001 QUARTER 1 

Table 4.8-6, "Occupational Employment in the Vicinity of the Study Area," shows the major 
employment sectors within the County and study area for 2000 and the number of people 
employed in each sector. Approximately 1,427,292 people were employed in the County, and 
18,490 people were employed in the study area. The two largest employment sectors in the 
County were Management/Professional and Sales/Office Occupations, which employed 33.9% 
and 29.7% of the work force, respectively. The largest employment sector in the study area was 
Sales/Office Occupations, which employed 25 .9% of the work force , but the second largest was 
Production, Transportation, and Material Moving Occupations, which employed 19.6% ofthe 
work force. The third and fourth largest employment industries in the County as a whole were 
Service Occupations and Production, Transportation, and Material Moving Occupations 
employing 14.6% and 11.0 % of the work force, respectively. In the study area, the third and 
fourth largest employment sectors were Management/Professional Occupations and Service 
Occupations, employing 19.1% and 19.0% of the work force, respectively. The study area 
accounts for approximately 1.3% of the countywide employment for workers above 16 years of 
age (U.S. Census Bureau 2000) . 

Table 4.8-6. Occupational Employment in the Vicinity of the Study Area 

Occupational Category 
Number of Percent of 

Maricopa County 

Management, professional, and related occupations: 

Management, business, and financial operations occupations: 

Management occupations, except farmers and farm managers 

Farmers and farm managers 

Business and financial operations occupations: 

Business operations specialists 

Financial specialists 

Professional and related occupations: 

Computer and mathematical occupations 

Architecture and engineering occupations: 

Architects, surveyors, cartographers, and engineers 
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483 ,582 33 .9% 

209,597 14.7% 

137,342 9.6% 

1,553 0.1% 

70,702 5.0% 

34,441 2.4% 

36,261 2.5% 

273 ,985 19.2% 

43 ,317 3.0% 

38,728 2.7% 

28,634 2.0% 
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Occupational Category 

Drafters, 'engineering, and mapping technicians 

Life, physical, and social science occupations 

Community and social services occupations 

Legal occupations 

Education, training, and library occupations 

Arts, design, entertainment, spo11s, and media occupations 

Healtbcare practitioners and technical occupations: 

Health diagnosing and treating practitioners and technical occupations 

Health technologists and technicians 

Service occupations: 

I Healthcare support occupations 

Protective service occupations: 

I Fire fighting, prevention, and law enforcement workers, including supervisors 

Other protective service workers, including supervisors 

I 
I 
I 
I 

Food preparation and serving related occupations 

Building and grounds cleaning and maintenance occupations 

Personal care and service occupations 

Sales and office occupations: 

Sales and related occupations 

Office and administrative support occupations 

Farming, fishing, and forestry occupations 

Construction, extraction, and maintenance occupations: 

Construction and extraction occupations: 

I Supervisors, construction and extraction workers 

I 
I 
I 
I 
I 

Construction trades workers 

Extraction workers 

Installation, maintenance, and repair occupations 

Production, transportation, and material moving occupations: 

Production occupations 

Transportation and material moving occupations: 

Supervisors, transportation and material moving workers 

Aircraft and traffic control occupations 

Va Shly'ay Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental Impact Statement 

4-91 

Affected Environment 

Number of Percent of 
Employees Total 

10,094 0.7% 

8,609 0.6% 

17,201 1.2% 

15,058 1.1 % 

66,776 4.7% 

27,471 1.9% 

56,825 4.0% 

39,71 8 2.8% 

17,107 1.2% 

208,498 14.6% 

20,623 1.4% 

28,056 2.0% 

14,238 1.0% 

13,81 8 1.0% 

68,582 4.8% 

50,917 3.6% 

40,320 2.8% 

423 ,504 29.7% 

179,982 12.6% 

243 ,522 17.1% 

5,327 0.4% 

149,539 10.5% 

91 ,502 6.4% 

12,137 0.9% 

78,914 5.5% 

451 0.0% 

58,037 4.1% 

156,842 11.0% 

85,055 6.0% 

71 ,787 5.0% 

2,364 0.2% 

3,485 0.2% 
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Occupational Category 

Motor vehicle operators 

Rail, water and other transportation occupations 

Material moving workers 

Total (for the 6 Major Categories) : 

Study Area 

Management, professional, and related occupations: 

Management, business, and financial operations occupations: 

Management occupations, except farmers and farm managers 

Farmers and farm managers 

Business and fmancial operations occupations: 

Business operations specialists 

Financial specialists 

Professional and related occupations: 

Computer and mathematical occupations 

Architecture and engineering occupations: 

Architects, surveyors, cartographers, and engineers 

Drafters, engineering, and mapping technicians 

Life, physical, and social science occupations 

Community and social services occupations 

Legal occupations 

Education, training, and library occupations 

Arts, design, entertainment, sports, and media occupations 

Healthcare practitioners and technical occupations: 

Health diagnosing and treating practitioners and technical occupations 

Health technologists and technicians 

Service occupations: 

Healthcare support occupations 

Protective service occupations: 

Fire fighting, prevention, and law enforcement workers, including supervisors 

Other protective service workers, including supervisors 

Food preparation and serving related occupations 

Building and grounds cleaning and maintenance occupations 
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Number of Percent of 
Employees Total 

36,116 2.5% 

2,831 0.2% 

26,991 1.9% 

1,427,292 

3,523 19.1% 

1,548 8.4% 

963 5.2% 

100 0.5% 

485 2.6% 

226 1.2% 

259 1.4% 

1,975 10.7% 

334 1.8% 

217 1.2% 

99 0.5% 

118 0.6% 

56 0.3% 

141 0.8% 

100 0.5% 

647 3.5% 

155 0.8% 

325 1.8% 

144 0.8% 

181 1.0% 

3,522 19.0% 

338 1.8% 

402 2.2% 

174 0.9% 

228 1.2% 

1,136 6.1 % 

1,064 5.8% 
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Occupational Category 

Personal care and service occupations 

Sales and office occupations: 

Sales and related occupations 

Office and administrative support occupations 

Farming, fishing, and forestry occupations 

Construction, extraction, and maintenance occupations: 

Construction and extraction occupations: 

Supervisors, construction and extraction workers 

Construction trades workers 

Extraction workers 

Affected Environment 

Number of Percent of 
Employees Total 

582 3.1% 

4,786 25 .9% 

1,492 8.1% 

3,294 17.8% 

225 1.2% 

2,809 15.2% 

1,697 9.2% 

167 0.9% 

1,510 8.2% 

20 0.1% 

I Installation, maintenance, and repair occupations 1,11 2 6.0% 

Production, transportation, and material moving occupations: 3,625 19.6% 

I Production occupations 1,975 10.7% 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Transportation and material moving occupations: 

Supervisors, transportation and material moving workers 

Aircraft and traffic control occupations 

Motor vehicle operators 

Rail, water and other transportation occupations 

Material moving workers 

Total (for the 6 Major Categories): 

1,650 

50 

18 

774 

58 

750 

18,490 

In Maricopa County, 1,877,045 people are expected to be employed by the year 2010, and 
2,212,889 people are expected to be employed by 2020. Although employment predictions are 
not available specifically for the study area, the City of Mesa is expected to have 214,936 
persons employed by 2010, and 264,158 persons employed by 2020 (Maricopa Association of 
Governments 1997). 

4.8.2.5 Income 

Table 4.8-7, "Median Income in Maricopa County and the Vicinity ofthe Study Area," shows 
median household income for residents within Maricopa County and the study area for the year 
2000. The median household income for the County was $45,358, whereas the median 
household income for the study area was $33,417 (U.S. Census Bureau 2000). 
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Table 4.8-7. Median Income in Maricopa County and 
in the Vicinity of the Study Area 

Jurisdiction 

Maricopa County 

Study Area 

Source: U.S. Census Bureau 2000 

4.8.3 ENVIRONMENTAL JUSTICE 

Median Household 
Income 

$45 ,358 

$33,417 (avg.) 

Af(ecred Environmenr 

In 1994, The President ofthe United States issued Executive Order 12898, Federal Actions to 
Address Environmental Justice in Minority and Low-Income Populations. The objectives of the 
executive order include developing federal agency implementation strategies, identifying 
minority and low-income populations where proposed federal actions could have 
disproportionately high and adverse human health and environmental effects, and encouraging 
the participation of minority and low-income populations in the NEPA process. 

There are two types of data that must be reviewed to evaluate environmental justice effects: 
minority populations and income levels. Minority data for census tracts located within the study 
area were obtained from the recent 2000 census. Countywide statistics were reviewed to 
determine the percentage of the population not classified as Caucasian and the percentage 
classified as Hispanic. Using the county average for comparison, each of the census tracts in the 
study area was evaluated to determine whether the minority and/or Hispanic population 
percentages were greater than the county average. If a census tract percentage exceeded the 
county average, the tract was evaluated for environmental justice effects based on its minority 
population. Figure 4.8-1 shows the locations of the census tracts that meet this criterion and are 
evaluated for environmental justice impacts in this EIS. 

The second criterion for an environmental justice analysis is income. Income data were obtained 
from the 2000 census and used in this analysis . To determine the locations of low-income 
populations, county income data were reviewed to determine the countywide percentage of 
households that have incomes below poverty levels. Then, the individual census tracts were 
evaluated to determine the percentage of households within the tract that have incomes below 
poverty levels. If a census tract percentage exceeded the county average, the tract was included 
in the analysis based on income levels. Figure 4.8-2 shows the locations of the census tracts that 
meet this criterion and are evaluated for environmental justice impacts in this EIS 
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I 
I 4.9 TRANSPORTATION 

4.9.1 INTRODUCTION 

I 
.I 

This section discusses the transportation system that exists within the vicini ty of the Va Shly 'ay 
Akimel study area. A general description of the physical system is provided, along with current 
roadway conditions and the regulatory setting. 

I 4.9.2 TRANSPORTATION SETTING 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The Va Shly 'ay Akimel project proposes restoration of a 14-mile reach ofthe Salt River 
extending from Granite Reef Darn to the SR 10 1/202 interchange. The dominant mode of 
transportation for this area is the automobile. Along this reach of the Salt River, there are four 
bridged crossings (including the interchange) and one at-grade crossing. Nearly all local streets 
and arterials near the Salt River form a north-south, east-west grid roadway network. Exceptions 
to this grid include the Beeline Highway (SR 87) and SR 202. 

4.9.2.1 Interstate Highways 

There are no interstate highways within 5 miles of the project study area. The nearest interstate 
highway is I-10, which is approximately 5 miles west ofthe SR 1011202 interchange. 

4.9.2.2 State Highways 

There are three state highways near the study area: SR 87, SR 101 , and SR 202. SR 87 is also 
known as the Beeline Highway north of the Salt River and as Country Club Drive south of the 
Salt River. According to Arizona Department of Transportation (ADOT) staff, SR 87 is no 
longer an ADOT right-of-way through Mesa and Chandler (Catchpole pers. comm.). From the 
north, SR 87 parallels the Salt River in a southwesterly direction until it reaches the Country 
Club Drive alignment, at which point the roadway bears due south, crosses the Salt River, and 
becomes Country Club Drive. The crossing at the Salt River is a bridged, four-lane crossing. 
ADOT lists the Average Daily Traffic (ADT) volumes for the segment of SR 87 between 
McKellips Road and McDowell Road at 17,700 vehicles per day (ADOT 2002). The Level of 
Service (LOS) was listed as LOS B in 1996; however, no recent LOS data are available. 

SR 101 is also known as the Pima Freeway and is a north-south freeway. SR 101 has a bridged 
crossing of the Salt River on the west end of the study area. The Pima Freeway is a six- to eight
lane freeway, with the majority of it being six lanes. Near the Va Shly 'ay Akimel study area, 
SR 101 has on/off ramps at 8th Street in Mesa and at McKellips Road, McDowell Road, Indian 
School Road, and Chaparral Road along the west boundary of the Salt River Pima-Maricopa 
Indian Community (SRPMIC). ADOT lists the ADT volume for the segment of SR 101 between 
McKellips Road and McDowell Road at 134,000 vehicles per day (ADOT 2002). SR 202 is also 
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known as the Red Mountain Freeway and is an east-west freeway that generally parallels the 
south side of the Salt River in the study area. SR 202 is presently under construction. As of July 
2000 it was open from SRI 01 to Gilbert Road. In January 2003, the 4.5-mile stretch opened 
from Gilbert Road to Higley Road. As it continues eastward, the SR 202 alignment diverges 
from the Salt River, and is thereby outside the Va Shly 'ay Akimel project area. East of Power 
Road, SR 202 turns south to intersect US 60 and continue as the Santan Freeway. The Red 
Mountain Freeway is a six-lane freeway, with on/off ramps at Dobson Road, Alma School Road, 
McKellips Road, Country Club Drive, Gilbert Road, McDowell Road, Thomas Road, Val Vista 
Drive, Greenfield Road, and Higley Road. ADOT lists the ADT volume for the segment of SR 
202 between Dobson Road and McKellips Road at 94,000 vehicles per day (ADOT 2002). 

Level of Service (LOS) Concept 

The roadway system's ability to accommodate traffic demand is typically controlled and limited 
by the capacity of the intersections. Intersection capacity analysis is, therefore, a principal tool 
used in traffic engineering to determine the adequacy of a system to meet traffic demands . 

Beginning in 1965, LOS concept has been used in traffic engineering to describe the quality of 
traffic flow and the degree of congestion a driver can expect. The concept defines the near
capacity condition as LOS "E," while a free-flow condition under which a driver would 
experience very little or no delay is defined as LOS "A." Capacity analysis is the procedure used 
to compare the forecast traffic volume with the theoretical carrying capacity of an intersection. 
The results of the capacity analysis provide an estimator of the quality of flow for that 
intersection. 

Based on peak-hour turning movement counts, the LOS at each signalized intersection is 
calculated using methodologies as presented in Chapter 16 of the Highway Capacity Manual 
2000, published by the Transportation Research Board. The capacity analysis methodologies for 
unsignalized intersections are outlined in Chapter 17 of the same document. For signalized 
intersections, LOS is based on control delay per vehicle, measured in seconds. Table 4.9-1 
outlines the LOS concept for signalized intersections: 

Table 4.9-1. Roadway Segment Level of Service 

Level of Service 

A 

B 

c 
D 

E 

F 

Va Shly 'ay Akimel Ecosystem 
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Control Delay per Vehicle (sec/vehicle) 

.s:: 10.0 

> 10.0 and .S:: 20.0 

> 20.0 and .S:: 35 .0 

> 35.0 and .S:: 55 .0 

> 55 .0 and .S:: 80.0 

> 80.0 
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Three key segments of highway had LOS statistics for 1996, but no more recent LOS data were 
available. The segment of SR 87 between McKellips Road and McDowell Road was listed as 
LOS B in 1996. The segment of SR 101 between McKellips Road and McDowell Road was 
listed as LOS C in 1996. The segment ofSR 202 between Dobson Road and McKellips Road 
was listed as LOS A in 1996; SR 202 currently extends to Higley Road. 

4.9.2.3 Local Roadway Network 

The study area is elongated east-west and generally follows the Salt River floodplain (Figure 
4.9-1 ). Several local roadways parallel the river, while others cross the river in a north-south 
direction. Nearly all local streets and arterials near the Salt River form a north-south, east-west 
grid roadway network. Typically, arterial roadways in Maricopa County have an ultimate 
section of six lanes with a left-tum lane or a raised median . Where it is required and possible, 
the City of Mesa will widen arterial sections to include three through lanes in each direction with 
dual left-tum lanes and one right- tum lane at intersections (Foy pers. comm.). 

Tables 4.9-2 and 4.9-3 list major arterial roadways in the project area and their available present 
ADT volumes for the City of Mesa and the SRPMIC, and future estimated volumes for City of 
Mesa roadways . 

Table 4.9-2. City of Mesa ADT Volumes 

Location 

University Drive, west of Dobson Road 

University Drive, west of Alma School Road 

University Drive, west of Country Club Drive 

University Drive, west of Mesa Drive 

University Drive, west of Stapley Drive 

University Drive, west of Gilbert Road 

University Drive, west of Lindsay Road 

University Drive, west of Val Vista Drive 

University Drive, west of Greenfield Road 

University Drive, west of Higley Road 

University Drive, west of Recker Road 

University Drive, west of Power Road 

Brown Road, west ofMesa Drive 

Brown Road, west of Gilbert Road 
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2001 ADT 
(l,OOOs) 

26 

27 

33 

38 

35 

35 

28 

27 

22 

19 

NA 

NA 

31 

24 

2025 ADT 
(l ,OOOs) 

29 

31 

34 

39 

35 

35 

29 

27 

23 

21 

20 

19 

33 

30 
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Location 

Brown Road, west of Lindsay Road 

Brown Road, west of Val Vista Drive 

Brown Road, west of Greenfield Road 

Brown Road, west of Higley Road 

Brown Road, west of Recker Road 

Brown Road, west ofPower Road 

McKellips Road, west of Country Club Drive 

McKellips Road, west of Mesa Drive 

McKellips Road, west of Stapely Drive 

McKellips Road, west of Gilbe1i Road 

McKellips Road, west of Lindsay Road 

McKellips Road, west of Val Vista Drive 

McKellips Road, west of Greenfield Road 

McKellips Road, west of Higley Road 

McKellips Road, west of Recker Road 

McKellips Road, west of Power Road 

McDowell Road, west of Lindsay Road 

McDowell Road, west of Val Vista Drive 

McDowell Road, west of Greenfield Road 

McDowell Road, west of Higley Road 

McDowell Road, west of Recker Road 

McDowell Road, west of Power Road 

Dobson Road, north of University Drive 

Alma School Road, north of University Drive 

Country Club Drive, north of University Drive 

Country Club Drive, north of Brown Road 

Country Club Drive, north of McKellips Road 

Mesa Drive, north ofUniversity Drive 

Mesa Drive, north of Brown Road 

Mesa Drive, north ofMcKellips Road 

Stapely Drive, north of University Drive 

Stapely Drive, north of Brown Road 

Va Shly'ay Akimel Ecosystem 
Res/oration Feasibi/iry Srudy 
Final Environmenral lmpacr Sraremenr 

4-98 

Ajfected Environment 

2001 ADT 2025 ADT 
(l ,OOOs) (1 ,OOOs) 

28 29 

25 26 

24 26 

22 26 

24 26 

21 28 

53 NA 

61 52 

53 51 

50 51 

44 46 

37 40 

29 34 

26 31 

26 29 

17 29 

16 22 

17 22 

17 22 

18 22 

18 20 

11 18 

13 18 

26 33 

36 40 

35 39 

31 NA 

21 25 

15 20 

4 15 

25 25 

17 18 
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I 
Location 

2001 ADT 2025 ADT 

I (l ,OOOs) (1 ,OOOs) 

Stapely Drive, north of McKellips Road NA 

I Stapely Drive, no11h of McDowell Road 0.3 NA 

Gilbert Road, north of University Drive 24 26 

I Gilbert Road, north of Brown Road 22 22 

Gilbert Road, north of McKellips Road 11 18 

I 
Lindsay Road, north ofUniversity Drive 25 26 

Lindsay Road, north of Brown Road 19 19 

Lindsay Road, north of McKellips Road 12 13 

I Val Vista Drive, north ofUniversity Drive 18 22 

Val Vista Drive, north of Brown Road 13 20 

I Val Vista Drive, north ofMcKellips Road 7 18 

Val Vista Drive, north ofMcDowell Road 12 

I Greenfield Road, n011h of University Drive 19 22 

Greenfield Road, north of Brown Road 14 16 

I Greenfield Road, north of McKellips Road 7 12 

Greenfield Road, north ofMcDowell Road 6 10 

I 
Higley Road, north of University Drive 28 38 

Higley Road, north of Brown Road 22 34 

I 
Higley Road, north of McKellips Road 19 30 

Higley Road, north of McDowell Road 5 22 

Recker Road, north of University Drive 12 16 

I Recker Road, north of Brown Road 15 18 

Recker Road, north of McKellips Road 13 19 

I Recker Road, north of McDowell Road 7 19 

Recker Road, north of Thomas Road 3 NA 

I Power Road, north of University Drive 30 40 

Power Road, north of Brown Road 22 32 

I Power Road, north of McKellips Road 16 25 

Power Road, north of McDowell Road 9 18 

I 
Power Road, north of Thomas Road 4 NA 

Source: City of Mesa 2002 

I 
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Table 4.9-3. Salt River Pima-Maricopa Indian Community ADT Volumes 

Location 

Chaparral Road, east of 92"ct Street 

Camelback Road, east of Dobson Road 

Camelback Road, east of Alma School Road 

Camelback Road, east of Mesa Drive 

Indian School Road, east of 92"ct Street 

Indian School Road, east of Alma School Road 

Indian School Road, east of Extension Road 

Thomas Road, east of 92"d Street 

Thomas Road, east of Extension Road 

Thomas Road, east of Stapely Drive 

92"ct Street, north of McKellips Road 

92"d Street, north ofMcDowell Road 

92"ct Street, north ofThomas Road 

92"d Street, north of Camelback Road 

Alma School Road, north of McDowell Road 

Alma School Road, n01th ofThomas Road 

Alma School Road, north of Camelback Road 

Source: Salt River Pima-Maricopa Indian Community 2001 

200 I ADT (I ,OOOs) 

2.2 

0.3 

0.6 

0.2 

2.7 

2.3 

2.2 

1.3 

1.1 

0.6 

2.7 

0.4 

0.3 

0.1 

1.8 

1.6 

0.8 

The following table (Table 4.9-4) lists available intersection LOS for arterial roadways in Mesa. 

Table 4.9-4. Mesa Arterial Intersection LOS 

Location 

University Drive/Dobson Road 

University Drive/ Alma School Road 

University Drive/Country Club Drive 

University Drive/Mesa Drive 
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AM 

E 

c 
E 

D 

PM 

E 

D 

E 

D 
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2001 Intersection Peak Hour LOS 
Location 

AM PM 

University Drive/Stapley Drive E E 

University Drive/Gilbert Road F F 

University Drive/Lindsay Road F F 

University DriveN al Vista Drive B D 

University Drive/Greenfield Road D F 

University Drive/ Higley Road F F 

University Drive/ Power Road E E 

Brown Road/ Mesa Drive F F 

Brown Road/Stapley Drive F F 

Brown Road/ Gilbert Road F F 

Brown Road/ Lindsay Road F F 

Brown Road/ Val Vista Drive F F 

Brown Road/ Greenfield Road F F 

Brown Road/ Higley Road F F 

Brown Road/ Recker Road D E 

Brown Road/ Power Road E E 

McKellips Road/ Country Club Drive c F 

McKellips Road/ Mesa Drive c c 
McKellips Road/ Stapely Drive D D 

McKellips Road/ Gilbert Road F F 

McKellips Road/ Lindsay Road F F 

McKellips Road/ Val Vista Drive F F 

McKellips Road/ Greenfield Road E F 

McKellips Road/ Power Road F c 
McDowell Road/ Recker Road c F 

McDowell Road/ Power Road B c 

Source: City of Mesa 2002 

The SRPMIC 2001 Transportation Plan does not list current roadway or intersection LOS. The 
report lists roadway segments that are anticipated to be failing by the year 2020. The LOS 
analysis for roadway segments is based on a traffic volume-to-capacity ratio, with the LOS E 
ratio being 0.91 to 1.00 and the LOS F ratio being greater than 1.01. The year 2020 failing 
arterial roadway segments identified in the SRPMIC Transportation Study include: 
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• Alma School Road from McKellips Road to Indian School Road, 

• Mesa Drive from SR 87 to Indian School, 

• Gilbert Road from SR 87 to Shea Boulevard, 

• McKellips Road from SR 101 to SR 87, 

• McDowell Road from SR 101 to SR 87, 

• Thomas Road from Dobson Road to SR 87, 

• Indian School Road from Dobson to Mesa Drive, and 

• SR 87 from Center Street to Gilbert Road. 

Four local roadways cross the Salt River in the study area; one crosses the river at grade, while 
the others have bridges spanning the floodplain . These roadways are: 

• Alma School Road (bridge), 

• Country Club Drive/SR 87 (bridge), 

• Gilbert Road (bridge), and 

• McKellips Road (at grade). 

4.9.2.4 Railroads 

No railroad lines cross the Salt River within the study area . 

4.9.2.5 Airports 

Two airports operate near the study area. These include Phoenix Sky Harbor International 
Airport and Mesa Falcon Field Municipal Airport. Phoenix Sky Harbor International Airport is 
6 miles to the west of the study area. This airport handles both commercial and Air National 
Guard aircraft. Mesa Falcon Field Municipal Airport is located on the southeast corner of 
McDowell Road and Greenfield Road in Mesa, approximately Yz mile south of the southern 
boundary of the project study area. 

4.9.3 REGULATORY SETTING 

The Va Shly' ay Akimel project could potentially affect local roadway conditions, access, and 
through traffic flow. It may be necessary to obtain encroachment permits or similar legal 
agreements from the respective public agencies responsible for the numerous roadways through 
the study area. Such permits would be needed for any location where an activity would occur 
physically within the right-of-way of a public road. The regulatory setting of the transportation 
network in the area is guided by numerous governmental and political jurisdictions, which would 
be responsible for issuing such permits. Throughout the study area, these agencies include the 
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City of Mesa, SRPMIC, Maricopa County Department of Transportation, ADOT, and the 
Federal Aviation Administration. 
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4.10 LAND USE 

4.10.1 INTRODUCTION 

This section describes the existing land uses and recreational opportunities in the vicinity of the 
Va Shly'ay Akimel study area. A discussion of the various planning organizations with 
jurisdiction in the area is provided, along with information on the regulatory setting for fuh1re 
development projects in the area. 

4.10.2 LAND USES IN THE PROJECT STUDY AREA 

The proposed Va Shly ' ay Akimel project activities will occur primarily within the Salt River 
floodplain. The general area is characterized by relatively flat topography, and there are a 
variety of land uses throughout the study area. 

The land use pattern is made up of a patchwork of jurisdictional and political boundaries 
between the City of Mesa (the City), unincorporated areas of Maricopa County (the County), and 
the Salt River Pima-Maricopa Indian Community (SRPMIC). Remnant County islands are 
located in two locations within the study area and are completely surrounded by the City and the 
SRPMIC. These lands are within the City's sphere of influence and would likely be annexed by 
the City as growth and development reaches the area. 

Several gravel mining operations are located along the Salt River, with processing operations 
occurring along its banks. The river contains a large groundwater recharge basin in the central 
portion of the study area, just east ofN orth Gilbert Road. 

The land area north of the Salt River is generally within the SRPMIC reservation. Upland areas 
south of the river are generally within the City 's jurisdiction, but islands of unincorporated areas 
of the County are also present. A clear contrast is evident between the rural and open character 
of the upland areas n011h of the river, within the SRPMIC reservation, and the more urbanized 
area south of the river, within the City's sphere of influence. 

Created by Executive Order in 1879, the SRPMIC consists of 52,600 acres, located 15 miles 
northeast of the City of Phoenix. The SRPMIC is home to nearly 6,000 enrolled members 
representing two pre-American Sovereign Indian tribes, the Pima and Maricopa. The SRPMIC 
maintains 19,000 of its acres as natural preserve. The secondary land use is agriculture, which 
supports a variety of crops, including cotton, melons, potatoes, brown onions, and carrots (Salt 
River Pima-Maricopa Indian Community 2002). The majority of the central and eastern portions 
of the study area that are located directly north of the Salt River is a combination of natural 
preserve areas and agricultural lands. Gravel mining and processing, two closed landfills, and 
other industrial operations have a significant influence on land use patterns in the western portion 
of the study area that is located along the north banks of the river. Other land uses are scattered 
intermittently throughout the area along the north banks of the river, including a shooting range, 
a recreational vehicle park, private farms , and a commercial golf course. 
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The west and central portions of the study area south of the river and within the City 's sphere of 
influence are largely made up of very low-density rural residential uses to higher-density 
suburban residential uses. Industrial and commercial development, with some agricultural uses, 
has a strong influence on land use patterns in the eastern portion of the study area. The south 
banks of the river are also scattered with gravel mining and processing operations . 

4.10.3 REGULATORY SETTING 

Although the proposed project is being undertaken by the U.S. Army Corps of Engineers 
(Corps), the State, County, City, and SRPMIC have jurisdiction over planning and development 
decisions within their respective political boundaries in the study area. Regulatory requirements 
and future growth policies for these organizations are identified within several different planning 
documents . The regulatory setting for each of these organizations is presented below. 

4.10.3.1 State of Arizona 

In recent years, the State of Arizona adopted growth management legislation, known as 
"Growing Smarter" and "Growing Smarter Plus," in response to concerns about the rates of 
population growth in communities throughout the state. This legislation requires all cities in 
Arizona to update their General Plans. These laws were enacted to improve the way cities plan 
for future growth, expansion, and redevelopment by 

• refonning local planning and zoning procedures, 

• increasing citizen participation in growth and planning issues, and 

• adjusting State Land Trust policies to preserve open space and enhance conservation. 

City and county plans are required to include new elements and/or modify existing elements. 
Additionally, each municipality must coordinate their plan with other plans in the region. The 
Growing Smarter Act mandates five new elements to be added to municipal plans : 

16. Open Space 

1 7. Growth Areas 

18. Environmental Planning 

19. Cost of Development 

20. Water Resources 

The Act provides for increasing public participation, as well as modifying existing procedures 
regarding adoption, re-adoption, and amendments to the General Plan. Written procedures must 
be in place to provide for: 
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• Public participation, 

• Public hearings, and 

• Consultation with school districts, public utilities, associations of governments, and 
public land management agencies. 

The State Land Department is also required to prepare a conceptual land use plan, with an annual 
5-year disposition or development plan for all trust lands located in urban areas, and it must 
identify lands projected for sale, lease, reclassification, or rezoning over each period. 

The 2000 legislation requires that voters ratify new community plans at least once every 10 
years. If a proposed new plan fails to receive a sufficient number of votes, the existing plan 
remains in effect. Minor amendments to an existing plan must be approved by the City Council. 

During the 2002 legislative session, HB 2601 was introduced to address issues with the Growing 
Smarter legislation that were identified by stakeholders statewide through the efforts of the 
Growing Smarter Oversight Council. The bill was signed by Governor Jane Hull on May 6, 
2002. The amendments included: 

• An extension of the deadline for the adoption of updated General or Comprehensive 
Plans. Given their population size categories, Mesa, as a municipality over 75,000 
persons and Maricopa, as a county over 125,000 persons were allowed one additional 
year to 12/31102. 

• Clarification of language regarding the water resources element. A new requirement was 
added that included an analysis of how the demand from future projected growth will be 
served by the legally and physically available supplies or a plan to obtain additional 
necessary supplies. Also, ADWR is now included in the review and comment process on 
all water resources elements. 

• Revises the requirements for the 60-day review period. The time frame for the review 
and comment period by affected entities is now at least 60 days prior to the notice of 
hearing by the planning commission. 

4.10.3.2 Maricopa County 

Portions of the study area are within unincorporated areas of the County and are governed by 
County planning and development activities. 

4.10.3.2.1 Maricopa County Comprehensive Plan 

As required by state law, Maricopa County prepared a comprehensive plan "to conserve the 
natural resources of the County, to ensure efficient expenditure of public funds, and to promote 
the health, safety, convenience, and general welfare of the public" (Maricopa County 1997). The 
plan provides a guide for decisions made by the planning and zoning commission and the board 
of supervisors concerning growth and development. In response to Growing Smarter/Growing 
Smarter Plus, Maricopa County achieved certification of portions of its 1997 plan as compliant 
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with the legislation. Complete compliance with Growing Smarter/Growing Smarter Plus 
required the addition of some elements, accomplished in 2002. One of the new elements, 
"Environmental Effects," contains some goals, objectives, and policies pertinent to the project 

The County lands within the study area are designated as a "General Plan Development Area" on 
the County's land use map. These areas are defined as unincorporated areas that are likely to be 
annexed by a city or town in the future and are included in an adopted municipal general plan. 
As is the case within the study area, these areas often include many of the unincorporated lands 
that are either surrounded by a jurisdiction or surrounded by a strip annexation. The County will 
take into consideration the general plans of municipalities within these areas to guide decision 
making under the following circumstances: 1) the municipal plan has been updated in the 
previous five years; and 2) the municipality can demonstrate that residents, property owners, and 
improvement districts from the unincorporated areas in the specific planning area have been 
involved in the planning process (Maricopa County 1997). The City of Mesa General Plan meets 
these criteria and is discussed later in this chapter. 

The Salt River itself is identified as "Proposed Open Space" on the land use map. This 
designation recognizes that natural resources and open spaces are important to the quality of life 
in the county and, if acquired, are intended to be plam1ed and managed to protec-t, maintain, and 
enhance their intrinsic value for recreational, aesthetic, and biological purposes. Additionally, 
the General Plan provides that public access should be protected and preservation shall be 
encouraged. When combined with Dedicated Open Space lands, the Proposed Open Spaces are 
intended to establish an interconnected system of protected natural open spaces, corresponding to 
regionally significant mountains, rivers, washes, upland desert, and cultural resources in 
unincorporated areas of the County (Maricopa County 1997). 

The County 's size and environmental diversity is greater than many states, and it provides a 
complex natural ecosystem. As part of the overriding vision for the County, protection of the 
unique desert environments is identified among the top priorities. The Maricopa County 
Comprehensive Plan focuses on maintaining and improving the physical environment, natural 
resource conservation, and other environmental considerations. Additionally, the plan 
recognizes the importance of creating, improving, and conserving natural habitat and open space 
to increase biological diversity. River and wash policies include discouraging development 
within 100-year floodplains, maximizing wildlife habitat and native vegetation along waterways, 
and developing management principles to protect the natural riparian habitat of the region 
(Maricopa County 1997). 

The Maricopa County Comprehensive Plan is arranged in a series of elements, each containing a 
series of goals, objectives, and policies used to define development standards and to guide public 
investment and public and private decision-making (Maricopa County 1997). Listed below are 
several goals and policies in the Maricopa County Comprehensive Plan (both 1997 and 2002 
additions) that are relevant to the proposed project. 
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Land Use Element (Maricopa County 1997) 

Goal: Promote efficient land development that is compatible with adjacent land uses, is well 
integrated with the transportation system, and is sensitive to the natural environment. 

Objective Ll 0: Promote the balance of conservation and development. 

Policy Ll 0.1: Encourage the preservation of environmentally sensitive areas through the transfer 
of development rights, density transfers, or other suitable techniques. 

Objective Lll: Promote an intercmmected open space system. 

Policy Lll .l: Determine, encourage, and support techniques for acquisition and maintenance for 
open space. 

Policy Lll.3: Encourage the protection of ridgelines, foothills , significant mountainous areas, 
wildlife habitat, native vegetation, and riparian areas . 

Transportation Element (Maricopa County 1997) 

Goal: Promote an efficient, cost-effective, integrated, accessible, environmentally sensitive, and 
safe countywide multi-modal system that addresses existing and future roadway networks and 
promotes transit, bikeways, and pedestrian travel. 

Environmental Element (Maricopa County 1997) 

Goal I: Promote development that considers adverse environmental impacts on the natural and 
cultural environment, preserves highly valued open space, and remediates areas contaminated 
with hazardous materials. 

Objective E4: Encourage the protection of habitat. 

Policy E4.4: Explore incentives to preserve habitat. 

Policy E4.5: Explore methods to acquire lands classified as priority habitat areas as part of an 
open space plan. 

Objective E5: Promote the protection and preservation of riparian areas. 

Policy E5.1: Encourage site evaluation and classification of riparian areas as required by the 
Corps 404 permit program or by other state or federal laws, regulations, and/or guidelines. 

Policy E5.2: Consider incentives and options for preservation. 
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Environmental Effects Element (Maricopa County 2002) 

Goal 1: Encourage development that considers environmental impacts on air quality, water 
quality, and sensitive plant and wildlife species, as well as the impacts that noise exposure has on 
health and quality of life. 

Goal 3: Encourage development that minimizes environmental hazards . 

Objective E2: To help improve water quality, encourage development that minimizes land 
disturbance to reduce soil erosion and sedimentation in rivers, streams, and washes. 

Policy E2.1: Encourage development that minimizes blading, cutting, and filling. 

P olicy E2.2: Encourage development that minimizes disturbance of the natural desert 
environment and utilizes native soils, plants, and existing topography. 

Objective E4: Encourage protection and preservation of sensitive plant and wildlife habitat and 
riparian areas within the framework of state and federal laws, regulations, and guidelines. 

Policy E4.1: Encourage protection of plants identified by the Arizona Native Plant Law. 

Policy E4.2: Encourage protection of all endangered and threatened plants and wildlife 
designated on the Endangered Species List for Maricopa County. 

Policy E4.3: Encourage the development of corridors linking established and proposed open 
space areas to allow migration of wildlife and encourage biodiversity of species. 

Objective E7: Encourage development that protects air quality, water quality, and water 
resources; that minimizes soil and waterway disturbance; that mitigates noise problems; and that 
preserves historic resources. 

Policy E7.1: Promote development that minimizes grading and blading of the landscape. 

Policy E7.2: Promote development that emphasizes protection of waterways. 

4.10.3.3 City of Mesa 

The City of Mesa General Plan was adopted by City Council on June 24, 2002 and passed by the 
voters in the City election ofNovember 5, 2002. It provides a vision and guide to the 
community ' s citizens, businesses, and officials as the community grows and develops in the 
future (City of Mesa 2002). The General Plan defines seven subareas that have particular 
features or land use issues for consideration in the land use plan. Some portions of the city, 
including some of the areas within the study area, are not within a defined subarea. Those 
subareas that overlap the study area include, from west to east, Mesa Grande, Lehi, and Falcon 
Field. 
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The vision of the Mesa 2025 General Plan is to provide for a prosperous and economically 

balanced community, to address the need for future housing and employment opportunities, and 
to support Mesa as a sustainable community in the 21 51 century. While 2025 is a reference year 
used for some purposes in the General Plan, the General Plan 's Land Use Plan map presents 
"buildout" land use rather than the prospective land use in a particular future year. 

Each element includes Goals, Objectives, and Policies. Several goals and policies in the Mesa 
General Plan that may be relevant to the proposed project are listed below under the title for the 
General Plan Element in which they appear. The pertinent elements are Parks, Recreation, and 
Open Space and Environmental Planning and Conservation. 

Environmental Planning and Conservation Element 

This element addresses the quality of the environment and the conservation of natural resources. 
It also addresses the protection of Mesa ' s historic sites and structures. It combines the provisions 
of the Environmental Planning Element and the Conservation Element as required by the 
Arizona Growing Smarter Statute. 

The following goals, objectives, and policies of the Environmental Conservation Element are 
relevant to the proposed project: 

Goal EPC-3: Provide for the protection and wise use of the resources of the natural environment 
in Mesa. 

Objective EPC-3. 1: Maintain connections between wildlife habitats by identifying and protecting 
corridors for unimpeded movement. 

Policy EPC-3. 1 a: Establish sufficient trails, wildlife corridors, and other linear linkages between 
large open space areas. 

Policy EPC-3. 1 b: Require an effective means for the safe and uninterrupted movement of 
wildlife through open space corridors at all infrastructure and roadway crossings. 

Policy EPC-3. 1 c: Encourage the design of walls and fences to not disrupt natural wildlife 
movement patterns and design all infrastructure and roadways to minimize the impact on wildlife 
corridors. 

Policy EPC-3. 1 e: Design public recreational spaces to be wildlife-friendly whenever possible. 

Policy EPC-3.1f Promote enhanced landscaping along washes and wildlife corridors to promote 
the use of such areas by native wildlife . 

Policy EPC-3. 1 g : Encourage the establishment of open space lands that restrict and/or limit 
human use to protect significant plant and animal habitats . 
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Policy EPC-3.1 h: Encourage the preservation of a system of linkages, com1ections, and gateways 
between significant open spaces and significant animal and plant habitats. 

Objective EPC-3.2: Promote the protection, enhancement, and establishment of native vegetation 
and plant species. 

Policy EPC-3.2c: Promote the restoration and re-vegetation of disturbed areas with native plant 
species so that the disturbed area, over a reasonable amount of time, matches the plant densities 
of the undisturbed setting. 

Policy EPC-3.2d: Recognize and protect areas of significant natural vegetation (such as areas 
along washes, natural spring areas, or on slopes) that are advantageous to the increased densities 
of the native vegetation. 

Objective EPC-3.3: Ensure that new development recognizes limitations associated with the 
natural features of the land, including slope, unstable soils, and floodplains . 

Policy EPC-3.3k: Restrict development in floodplains and floodways according to FEMA 
designations . 

Parks, Recreation, and Open Space Element 

The City of Mesa is committed to providing meaningful parks and open spaces through a variety 
of recreational venues, both passive and active, for all residents to enjoy. This element describes 
the goals, objectives, and policies that will meet these needs. Specific details are contained in 
the Parks and Recreation Master Plan. 

The following goals, objectives, and policies of the Recreation Element are relevant to the 
project: 

Goal PR-J: Create a balanced, accessible, and integrated system of open spaces and recreational 
opportunities to serve the current and future residents and visitors of the City of Mesa. 

Objective PR-1 .1: Provide a meaningful network of natural and developed open space areas. 

Policy PR-1.1a: Identify lands for potential acquisition to preserve Open Space for recreational, 
aesthetic and preservation uses. 

Policy PR-1.1c: Strive to acquire open space acreage as defined in Table 9.1 and further 
described in the Parks and Recreation Master Plan. 

Objective PR-1 .2: Manage and preserve open space to optimize its use and protection. 

Policy PR-1. 2b: Continue to create a plan for securing use licensing and maintaining a dedicated 
trail system with SRP assistance. 
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Policy PR-1.2e : Encourage the preservation of significant natural areas such as the Salt River 

cmTidor to enhance their recreation attraction and aesthetic value. 

Policy PR-1.2f Limit development in the areas that may pose natural or manmade environmental 
hazards such as steep slopes and flood plains. 

Policy P R- I .4a: Encourage the development of innovative specialty parks to provide new 
recreation opportunities. An example of this includes linear pedestrian/bicycle/open space 
systems in the floodways and utility corridors throughout the City. 

Objective PR-1.5: Promote an interconnected open space network that responds to local and 
regional needs. 

Objective PR-1 .6: Coordinate open space plans, related improvements and implementation 
strategies with neighboring jurisdictions, stakeholders and user groups. 

Policy PR-1 .6a: Coordinate the provision of river trail linkages with Maricopa County, the Flood 
Control District of Maricopa County, the Town of Gilbert, and the Cities of Chandler, Tempe 
and Scottsdale. 

Policy PR-1.6b: Work with Maricopa County and other appropriate agencies and stakeholders to 
identify and preserve or protect environmentally sensitive areas and open space sites within new 
annexation areas of the City. 

Objective PR-2.4: Strive to establish pedestrian connections between open space and parks. 

Policy PR-2.4a: Through the Parks and Recreation Master Plan, integrate drainage and utility 
easements into the circulation plan. 

Objective PR-2.6: Require that useable open space and recreational facilities be an integral part 
of all residential planned area developments . 

Policy PR-2.6a: Encourage park designs that promote integration with surrounding 
demographics and land uses, provide pedestrian connections to adjacent neighborhoods, and 
contribute to the neighborhood's character and identity. 

4.10.3.4 Salt River Pima-Maricopa Indian Community 

The SRPMIC is considered a sovereign nation and is not under the regulatory or political 
jurisdiction of any of the local governments in the area or the U.S. federal government. All land 
use activities are guided by the SRPMIC 's established procedures and activities. The SRPMIC 
adopted a general development plan in December 1988. The land uses in the project area include 
agriculture, commercial, industrial, natural resources, open space, public use, and residential. 
The SRPMIC does not have specific land use regulatory mechanisms, but has generally zoned 
portions of the SRPMIC along the Salt River as natural resources, agriculture, open space, and 
industrial use areas . 
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4.11 RECREATION 

4.11.1 INTRODUCTION 

This section presents the existing recreational opportunities in the vicinity of the Va Shly ' ay 
Akimel study area. A discussion of the planning organizations with jurisdiction in the area is 
provided along with information on the regulatory environment guiding recreational facilities in 
the area. 

The project study area (Figure 4.11-1) is located within the boundaries of the following local 
government jurisdictions: Maricopa County, the City of Mesa, and the Salt River Pima
Maricopa Indian Community (SRPMIC) . Remnant County islands, which are completely 
surrounded by the City ofMesa and the SRPMIC, are located in two locations within the study 
area. These lands are within the City ofMesa 's sphere of influence and would likely be annexed 
by the City as growth and development reaches the area. 

There are few regional recreational facilities in the vicinity of the project study area. Papago 
Park is located just north of the Salt River in eastern Phoenix and western Tempe. It includes 
about 1,400 acres bounded on the north by Oak Street, on the south by State Highway 202, on 
the west by 52nd Street and on the east by 68th Street. The park includes: rock formations 
dating back 15 million years, ramadas, picnic facilities, three fish ponds stocked with rainbow 
trout and channel catfish, a baseball stadium, a softball complex, volleyball courts, a zoo, 
botanical gardens, a state historical museum, two golf courses, an archery shooting range, nature 
trails, and restrooms. 

Maricopa County provides a countywide system of trails; the primary component of which is the 
Sun Circle TraiL The Sun Circle Trail, when completed, will encircle the Phoenix metropolitan 
area (Maricopa County 1982). The Sun Circle Trail will provide opportunities for hiking, 
horseback riding, and bicycling. 

North and east of the study area are the McDowell, Goldfield, and Usery Mountains. Some of 
the recreational uses in these areas include fishing, camping, hiking, biking, and horseback 
riding. 

4.11.2 EXISTING RECREATION ENVIRONMENT 

4.11.2.1 Maricopa County 

The area within and surrounding SRPMIC lands and the City of Mesa, does not currently have 
any significant dedicated riparian habitat areas with supporting recreation facilities . Dedicated 
open space exists in the form of regional parks, wilderness areas, wildlife areas, and passive open 
space that provide recreation and visual resources for the residents of the area (Maricopa County 
1997). Primary recreation areas in Maricopa County include the following: 
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National Trails Systems 

• North Mountain Trail: consisting of 9 miles of trails located in northwest Phoenix. 

• South Mountain Trail : consists of 14 miles of desert trails in the center of South 
Mountain Park, providing for hiking and horseback riding. 

• Sun Circle Trail: 110 miles of urban to open desert trails forming a loop around the 
Phoenix metropolitan area for hiking and bicycling. 

• Squaw Peak Trail: includes 1.2 miles ofurban wilderness area. 

State Parks 

• Painted Rocks State Park: 140-acre historical park located 15 miles west of Gila Bend. 

• Lost Dutchman State Park: 300 acres of desert park on the Apache Trail located near the 
Maricopa/Pinal County border that includes picnic facilities , restrooms, and 35 
campsites. 

BLM Lands 

• Greenbelt Resource Conservation Area located south of Buckeye: includes hunting and 
hiking. 

State Game and Fish Department 

• Black Canyon Shooting Range: includes 1,290 acres located 20 miles north of Phoenix. 

• Base and Meridian: 173 acres of wildlife habitat located 3 miles south of Cashion. 

• Gila River Wildlife Area: 6,896 acres of wildlife habitat extending from Avondale to the 
Gi llespie Dam. 

Major Water Bodies 

• Apache Lake Marina: located 35 miles east of Phoenix in Maricopa and Gila County. 

• Bartlett Lake: Maricopa County (35 miles northeast of Phoenix). 

• Canyon Lake : Maricopa County (30 miles east of Phoenix). 

• Lake Pleasant: Maricopa and Yavapai County (25 miles north of Phoenix). 

• Saguaro Lake: Maricopa County (25 miles east of Phoenix). 
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Maricopa County 

• Estrella Regional Park: 18,000 acres located 3 miles south of Goodyear. 

• Thunderbird Park/ Adobe Dam 

• Cave Buttes Recreation Area 

4.11.2.2 City of Mesa 

Within the City ofMesa there are approximately 55 traditional park sites. Mesa Parks are 
classified into four groups based on size, service area, typical recreation facilities provided, and 
public emphasis. The four groups are neighborhood parks, community parks, district parks, and 
specialized facilities/areas. In addition to parks, the City also has seven recreation centers and 
sports complexes (Broadway Recreation Center, Gene Autry Sports Complex, Hohokam 
Stadium, Jefferson Gym/Recreation Center, Red Mountain Multigenerational Center, Reed Park 
Skate Court, Washington Activity Center. Recreational facilities within the City also include 13 
public swimming pools, as well as special facilities (such as museums and stadiums). The 
closest recreational facilities to the Va Shly ' ay Akimel study area is the Riverview Golf Course 
and Riverview Park; both located near the west end of the study area in the City of Mesa. 
Riverview Golf Course is located at 2202 W. 8th Street and is a regulation nine-hole course. 
Riverview Park is located at 2100 W. 8th Street and comprises soccer fields , four lighted softball 
fields , playground, restrooms, two lighted basketball courts, hard-surface volleyball court, and a 
lake within a 51-acre area (City of Mesa 2001). 

In the project study area, the existing streambed consists primarily of a dry wash with no 
recreational facilities or public access for recreation. 

Tempe Town Lake 

Another recreational feature downstream from the project study area in the City of Tempe is the 
Tempe Town Lake. The 220-acre Tempe Town Lake is contained within the Salt River flood 
channel using inflatable dams, a water pump system, and slurry walls. Resorts, restaurants, retail 
shops, and a marina are planned for the neighboring areas. 

Rio Salado Project 

The Rio Salado Project is a planned recreational and habitat restoration project that will restore 
the Salt River to a more natural state. The recreational elements associated with this project 
would include trails, scenic overlooks, interpretive centers, gathering areas, parking, restrooms, 
and shade structures. Activities along the project area would include bird watching, hiking, 
biking, and equestrian uses, wildlife observation, and fishing. The Rio Salado project is located 
downstream from the project study area. 
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4.11.2.3 Salt River Pima-Maricopa Indian Community 

No parks that fall within the jurisdiction of the SRPMIC were observed within the Va Shly ' ay 
Akimel study area. However, the Cypress Golf Course and a recreational vehicle park and 
shooting range are located within 114 mile of the study area. 

4.11.3 REGULATORY ENVIRONMENT 

Maricopa County, the City of Mesa, and SRPMIC have jurisdiction over respective planning and 
development decisions in the study area. Unincorporated land in the study area falls within the 
City ofMesa 's sphere of influence and would likely be annexed by the City, which would have 
jurisdiction over planning new recreational facilities . 

4.11.3.1 Maricopa County 

Portions of the study area are within unincorporated Maricopa County. The Maricopa County 
Comprehensive Plan contains goals and policies related to recreation facilities (Maricopa County 
1997. 

The Comprehensive Plan seeks to establish a network of protected open spaces that correspond 
to regionally significant mountains, rivers, washes, and upland deserts. Parks and recreation 
facilities are a fom1 of secured open space that provide the foundation of a coordinated outdoor 
recreation system and contribute to the County ' s quality oflife. Existing publicly owned 
recreation areas include neighborhood and community parks, Maricopa County regional parks 
(largest county park system in the country), State Game and Fish lands, and a municipal 
mountain preserve. These lands provide recreational opportunities within or near urbanized 
areas. The Comprehensive Plan recommends acquisition of open space to meet the passive and 
active recreation needs of the region 's population. 

Dedicated open space areas are those areas that are under public ownership (except state trust 
land) that have unique environmental and physical qualities. These areas include mountains and 
foothills , rivers and washes, canals, significant desert vegetation, wildlife habitat, and cultural 
resources. Within Maricopa County, dedicated open space exists in the form of regional parks, 
wilderness areas, wildlife areas and the Tonto National Forest. Dedicated open space currently 
comprises approximately 2,000 square miles, with another 650 square miles of proposed open 
space in the unincorporated areas of the county. Open space provides recreation and visual 
resources for the residents of Maricopa County. The Maricopa County Comprehensive Plan 
transportation element contains the following goal related to recreational facilities: 

Goal: Promote an efficient, cost-effective, integrated, accessible, environn1entally sensitive, and 
safe countywide multimodal system that addresses existing and future roadway networks, as well 
as promotes transit, bikeways, and pedestrian travel. 
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4.11.3.2 City of Mesa 

The City of Mesa General Plan defines the direction of growth and the type of development that 
is desired and expected to occur in Mesa between 2002 and 2025 (City of Mesa 2002). The 
General Plan is a guide for Mesa ' s future development that presents the community ' s vision 
through broad goals and objectives. 

The City of Mesa's Parks and Recreation Division developed a Parks and Recreation Plan to 
provide more detailed analysis of the City ' s recreation and open space needs for the future. The 
plan was completed in August 2002 and the goals, objectives and policies contained therein were 
incorporated into the City ' s General Plan. 

The general park standards the City developed and identified are listed below in Table 4.11-1. 

Table 4.11-1. City of Mesa Park Standards 
Type ofFacility 

Neighborhood 
Park 

Neighborhood 
Park/School 

Community 
Parks 

Urban Paths and 
Trails 

Metro Parks 

Regional Park 

Description 

Serves the recreational 
and social focus of the 
neighborhood 

Can fulfill the space 
requirements for other 
park classes 

Open space linkages for 
parks within the 
community 

Serves as a special use 
park, typically for sports 
and/or signature 
facilities 

Serves the entire 
community with a 
significant level of park 
space dedicated to active 
and passive users 

Source: City ofMesa 1996 
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Park Size 

3-15 acres (3 acres 
min.) 

3-15 acres 

15-40 acres 

Varies, based on 
resource 
availability and 
opportunity 

40-200 acres 

200+ acres 
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Service Radius/Siting Criteria 

Y2 mile 

Y2 mile (Elem./Jr. High School) 

3 miles (High School) 

Determined by location of 
school enrollment boundary 

3 miles 

Serves two or more 
neighborhoods 

Varies 

2-3 miles 

Entire city 
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Several goals and policies in the Mesa General Plan that may be relevant to the proposed project 
are provided below under the respective General Plan Elements. 

Transportation Element 

Goal T-1. Provide a balanced, multi modal transportation system for the City of Mesa that 
supports the safe and efficient movement of people and goods. 

Objective T-1.4. Create a comprehensive system ofbicycle facilities, programs, and services. 

Policy T-1.4b. Develop an interconnected network of shared use paths along canal banks, utility 
easements, and roadway rights-of-way to link open spaces, parks, recreational facilities, and 
schools throughout the City and into adjacent jurisdictions. 

Recreation Element 

Goal PR-J . Create a balanced, accessible and integrated system of open spaces and recreational 
opportunities to serve the current and future residents and visitors of the City of Mesa. 

Objective PR-1.1. Provide a meaningful network of natural and developed open space areas. 

Policy PR-l.Jc. Strive to acquire open space acreage as defined in Table 9.1 [Table 4.11-1 
above] and further described in the Parks and Recreation Master Plan. 

Objective PR-1 .2. Manage and preserve open space to optimize its use and protection. 

Policy PR-1 .2b. Continue to create a plan for securing use licensing and maintaining a dedicated 
trail system with SRP assistance. 

Objective PR-1 .4. Enhance recreational opportunities through the multi-purpose use of open 
space resources. 

Policy PR-1 .4a. Encourage the development of innovative specialty parks to provide new 
recreation opportunities. An example of this includes linear pedestrian/bicycle/open space 
systems in the floodways and utility corridors throughout the City. 

Environmental Planning and Conservation Element 

Goal EPC-3. Provide for the protection and wise use of the resources of the natural environment 
in the City of Mesa 

Objective EPC-3.1. Maintain com1ections between wildlife habitats by identifying and 
protecting corridors for unimpeded movement. 

Va Shly'av Akimel Ecosyslem 
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Policy EPC-3.1 a. Establish sufficient wildlife trails, corridors, and other linear linkages between 
large open space areas . 

Policy EPC-3.1 e. Design public recreational spaces to be wildlife-friendly whenever possible. 

Policy EPC-3.1 g. Encourage the establishment of open space lands that restrict and/or limit 
human use to protect significant plant and animal habitats. 

Policy EPC-3.1 h. Encourage the preservation of a system of linkages, connections, and 
gateways between significant open spaces and significant animal and plant habitats. 

Economic Development Element 

Goal ED-3. Utilize the competitive advantages of the City and region to promote Mesa as a 
community where people may live, learn work, shop, and play. 

Objective ED-3.4. Maintain a well-rounded community in terms of recreational, cultural, 
educational, and health care opportunities. 

Policy ED-3.4a. Support the expansion of the City ' s parks and recreation system and facilities. 

4.11 .3.3 Salt River Pima-Maricopa Indian Community 

The Salt River Pima-Maricopa Indian Community is considered a sovereign nation and is not 
under the regulatory or political jurisdiction of any of the local governments in the area or the 
U.S. federal government. All land use activities are guided by the tribal community ' s 
established procedures and regulations. The tribal community does not have any established 
regulations or plans for recreational facilities . 
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4.12 PUBLIC HEALTH AND SAFETY 

4.12.1 INTRODUCTION 

This section describes the existing environmental conditions in the Va Shly'ay Akimel study 
area relating to public health and safety, including hazardous and toxic materials. In addition, 
the various regulations relating to the handling and use of hazardous materials are described. 

4.12.2 GENERAL PROJECT SETTING 

The Salt River is a terraced, low-gradient river. Historically, its flow has been directed by 
development, dating back to Native American use of the river for irrigation. Presently, the Salt 
River is mostly a dry riverbed whose flow is dependent on large storm events, treatment plant 
releases, or upstream dam releases. 

Depth to groundwater ranges from 120 feet below land surface near the SR 101 /202 interchange 
to 350 feet below land surface near Power Road. The direction of flow is highly variable; 
however, groundwater flow is generally to the west-southwest (Arizona Department of Water 
Resources 1992). Soil types in the Salt River are porous sands, gravel, and rounded cobbles. 
The primary modern use of the Salt River is for extreme flood event flood control. 

The land uses in the vicinity of the Salt River between the SR 1 01 /202 interchange and Power 
Road are sand and gravel quarries, commercial developments, and residential developments on 
the south side of the river and residential developments, sand and gravel quarries, and landfills 
on the north side of the river. 

The soils and water in the riverbeds are potentially subject to contamination from several 
sources, including discharge from stormwater systems that may carry metals, grease, and oils of 
minimal toxicity; overland flows that may transmit sediment and fertilizers ; leachate from 
landfills within the riverbed; and point-source dumping by the general public. 

The City of Mesa collects and discharges untreated storn1water from its streets and gutters into 
the Salt River. City ordinances do not allow gutters and storm sewers to be used for any purpose 
other than stormwater. The Environmental Protection Agency (EPA) issued the City a permit for 
this activity. Under this permit, the City of Mesa is obligated to sample and test the stormwater 
(City ofMesa 2002). According to City of Mesa staff, the stormwater is tested throughout the 
system for 26 pollutants (Mendelzon pers. comm.). 

A City of Mesa wastewater treatment plant (Northwest Water Reclamation Plant) is located on 
the south side of the river, just east of the SR 101/202 interchange. The City of Mesa treats and 
releases municipal wastewater from this plant into the Salt River under a National Pollutant 
Discharge Elimination System (NPDES) permit issued by EPA. Under this permit, Mesa must 
submit an annual report with analytical results of sampling (City of Mesa 2002). The 1999 
annual report indicates that the plant had no discharges that violated applicable EPA or local 
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standards (City of Mesa 1999). Additionally, City staff indicated that there had not been any 
violations in 2000 or 2001 (Draper pers. comm.). 

Portions of the Salt River are used as illegal dumping sites for commercial and residential refuse 
and other materials. Domestic refuse, as well as construction debris, is common within the area. 
Dumping could result in potential sources of contamination. 

Mosquitoes are also a health concern in the study area. The ecological characteristics in the 
study area provide an ideal environment for mosquito infestation. Mosquitoes are a public health 
concern because of their potential to spread disease. Maricopa County Vector Control monitors 
mosquitoes along the Salt River primarily during the summer months. Monitoring methods 
include carbon dioxide traps set twice each month (Ramirez pers. comm.) . 

4.12.3 REGULATORY SETTING 

The principal federal regulatory agency for hazardous waste is the EPA. In Arizona, the Arizona 
Department of Environmental Quality (ADEQ) is responsible for implementing federal 
regulations throughout the state. Federal law requires state regulations to be at least as stringent 
as federal regulations. 

4.12.3.1 Comprehensive Environmental Response, Compensation, and Liability Act 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), also 
known as Superfund, was passed by Congress in 1980 to facilitate the cleanup of the nation ' s 
toxic waste sites. In 1986, Congress amended CERCLA by issuing the Superfund Amendment 
and Reauthorization Act (SARA), Title III (community right-to-know laws). Title III states that 
past and present owners of land contaminated with hazardous substances can be held liable for 
the entire cost of cleanup, even if the material was dumped illegally when the property was under 
different ownership. 

There are three primary databases for CERCLA: the EPA National Priorities List of Superfund 
Sites (NPL), the Arizona Water Quality Assurance Revolving Fund (WQARF), and the 
Comprehensive Environmental Response, Compensation, and Liability Information System 
(CERCUS). The results of database searches for NPL, WQARF, and CERCUS are shown 
below. Except where noted, the searches were conducted for the entire study area as defined at 
the beginning of this chapter. 

4.12.3.2 National Priorities List 

The EPA publishes the NPL, which lists federal Superfund sites in Arizona that are under 
investigation or remediation by EPA for known soil or groundwater contamination. There are no 
NPL sites within the specified search area (Environmental FirstSearch 2002). 
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4.12.3.3 Water Quality Assurance Revolving Fund 

The ADEQ Office of Waste Programs maintains information for WQARF study areas . The 
WQARF program is the state equivalent to the federal Superfund, which funds cleanup projects 
resulting from the release of hazardous materials into the environment. There are no identified 
WQARF sites within the search area (Environmental FirstSearch 2002). 

4.12.3.4 Comprehensive Environmental Response, Compensation, and Liability 
Information System 

CERCUS is the EPA 's database of current and potential Superfund sites currently or previously 
under investigation under CERCLA. There are two CERCUS sites within the project study area, 
which are described in Table 4.12-1 (Environmental FirstSearch 2002). 

Table 4.12-1. CERCLIS Sites 

Facility 

North Center Street Landfill 

Busby Metals 

Location 

End of N. Center Street at the Salt River 

522 W. McKellips Road 

NFRAP- No Further Remedial Action Planned by ADEQ or EPA 

Source: Environmenta l FirstSearch 2002 

4.12.3.5 Solid Waste Landfills 

Status 

NFRAP 

NFRAP 

A review of the ADEQ databases for active and inactive municipal solid waste landfills, rubbish 
landfills, private solid waste landfills, closed solid waste landfills, and private disposal facilities 
required to report to ADEQ (under Section 37, Chapter 315, Laws 1991 , House Bill2121) 
identified three such facilities (Table 4.12-2) that are within !i mile of the Salt River flow 
centerline (Environmental FirstSearch 2002). 

Table 4.12-2. Landfills 

Facility Location 

City of Mesa Landfill NEC, Center Street and Lehi Road 
(North Center Street Landfill) 

Salt River/Pima Tribe (Tri-City) 1 mile north of McDowell Road on the SR 87 
Landfill 

Allied Concrete Landfill SEC, Center Street and Lehi Road 

Source: Environmental FirstSearch 2002 
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Other sources omit specific reference to the "Allied Concrete Landfill" that ADEQ lists and 
identify the solid waste landfills within the project study area as: 

1. Tri-City (sometimes "Tri-Cities") Landfill 

2. North Center Street Landfill (owned by SRPMIC), 

3. North Center Street Landfill (owned by City of Mesa), and 

4. Cypress (sometimes "Old Tri-City," "Old Tri -Cities," or "Country Club") Landfill. 

Mr. Dick Jeffries, Manager of the Planning and Permitting Unit of ADEQ ' s Solid Waste Section, 
noted there is little standardization in how landfills are named. Furthermore, because landfills 
were not formally regulated prior to the 1991 passage of Subtitle D of RCRA ( 40 CFR 257-258), 
many gaps and/or inaccuracies are known to exist in the historical record (Jeffries pers. comm.). 
It is likely that the "Allied Concrete Landfill" and the "North Center Street Landfill" owned by 
the City of Mesa are one and the same. 

For the purposes of this report, the four landfills listed above will be uniformly referred to as the 
Tri-City Landfill, North Center Street Landfill (SRPMIC), North Center Street Landfill (City of 
Mesa), and Cypress Landfill. The locations and conditions of these landfills are discussed in 
greater detail in the sections below. It should be noted, however, that waste from illegal 
"wildcat" dumps and/or dumps that preceded the historical record may be encountered 
throughout the project area. 

Tri-City Landfill 

The Tri-City Landfill, located in Township 2 North, Range 5 East, Section 34 of the Gila and 
Salt River Baseline and Meridian, comprises approximately 217 acres . The landfill is bounded 
to the north by the Beeline Highway (SR 87) and an SRP methane gas power generation station, 
to the south by the Salt River channel, by the Union Rock and Materials Corporation aggregate 
processing facility to the southwest, and by undeveloped land to the east. 

The site, which is owned by the SRPMIC, operated from 1972 until October 1993. According to 
the Final Closure Report and Postclosure Maintenance Plan: Tri-Cites Landfill and North 
Center Street Landfill (CH2M HILL 1994), the landfill site was originally excavated for gravel 
deposits to a maximum depth of approximately 50 feet below the river channel surface and is 
now estimated to contain approximately 40 million cubic yards of waste and daily cover soil. 
The waste received consisted of residential household waste, commercial construction and 
demolition materials, landscaping and yard cleanup waste, and some inert soil, asphalt, and 
concrete. Methane gas that develops in the landfill is currently directed via a collection system 
to the gas power generation station that adjoins the property to the north. 

The Tri-City Landfill site is underlain by several feet of gravelly silt followed by nearly 
continuous zones of cobbly sandy gravel, occasionally separated by lenses of clean sand or silty 
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sand. Although the water table may rise nominally during late winter or spring flows, depth to 

groundwater is generally between 150 and 200 feet. While the landfill site does not contain a 
bottom barrier or liner, no obvious indicators of landfill leachate have been identified from 
groundwater quality analyses (CH2M HILL 1994). This is considered consistent with the 
significant depth to groundwater in the immediate vicinity and the fact that low annual rainfall 
tends to minimize production of leachate. 

The Tri-City Landfill was closed and capped in 1994. CH2M HILL developed the closure plan; 
the actual boundaries of the landfill were determined by test pit excavations conducted by SHB
Agra; and Simons, Li & Associates served as design engineer for bank protection measures 
placed along the river channel. The landfill site was "hard-banked" with cement-stabilized 
alluvium (CSA), commonly referred to as "soil cement," to alleviate chances for a flood event to 
expose or wash out landfill materials. The selected bank protection slope was extended 10-15 
feet below the river chmmel and upward at a slope of 1: 1 to the elevation of a 1 00-year flood 
event, plus 3 feet of freeboard. The thickness of the CSA layer is approximately 5.6 feet. 

Existing daily cover soil at the Tri-City Landfill varied in depth from 2- 15 feet. In compliance 
with SubtitleD of RCRA, Part 258, Subpart F, at closure the landfill was covered with an 18-
inch barrier layer of compacted silty/clayey soil that meets strict ASTM D698 permeability 
requirements . The barrier soils were then graded to promote runoff and topped by a 1-foot 
vegetative layer (Subtitle D specifies a minimum of 6 inches) of sandy loam that was later 
hydroseeded with grasses. As the waste materials contained in the Tri-City Landfill decompose, 
the site is expected to continue to settle over an approximately 30-year period following closure, 
or until approximately the year 2024. Settling is expected to be uneven across the site, which 
will necessitate periodic additions of cover soil to discourage ponding of water and consequent 
percolation. (CH2M HILL 1994.) 

North Center Street Landfill (SRPMIC) 

The North Center Street Landfill, located in Township 1 North, Range 5 East, Section 3, covers 
approximately 35 acres. It is bounded by the Salt River channel on the north, undeveloped 
SRPMIC land to the west, the City of Mesa Police Department firearms training range to the 
southwest, Vulcan/CalMat to the south, and undeveloped SRP-owned land to the east. The 
North Center Street Landfill operated from 1979 until it was closed in 1980, and is estimated to 
contain approximately 3 million cubic yards of waste and cover soil. The waste received 
consisted of residential household waste, commercial construction and demolition materials, 
landscaping and yard cleanup waste, and some inert soil, asphalt, and concrete. (CH2M HILL 
1994.) 

Like the Tri-City Landfill, the North Center Street Landfill site was originally excavated for 
gravel deposits for use in construction and concrete aggregates. Its maximum depth is estimated 
at 40 to 50 feet below the river channel surface, and it too is unlined. The North Center Street 
Landfill received final closure at the same time (1994) and in a manner similar to that of the Tri
City Landfill. Unlike the Tri-City site, however, methane gas collected at North Center Street 
Landfill is burned off in a process known as flaring. 
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North Center Street Landfill (City of Mesa) 

According to the Phase I Environmental Site Assessment completed by Liesch Southwest 
(2002), the site of the City of Mesa Police Department firearms training range adjacent to the 
North Center Street Landfill owned by the SRPMIC was originally used for disposal of waste by 
the City of Mesa, dating back at least to the 1960s. The site has since been developed with two 
classroom buildings, an office, and armory, a storage yard for miscellaneous vehicles and 
equipment, and a car impoundment lot. The embankments of the five currently operating target 
ranges appear to have been constructed of fill soil material that includes a large percentage of 
waste debris. The landfill beneath is thought to predate the Tri-City and Cypress Landfills. No 
information is currently available regarding its total acreage, depth, volume, or contents. 

Cypress Landfill 

The Cypress Landfill is located north of the Salt River channel and south of the Cypress Golf 
Course between Alma School Road and Country Club Drive. No information is currently 
available regarding its total acreage, depth, volume, or contents . The Cypress Landfill operated 
from at least the early 1960s to approximately 1980. The facility was never permitted and, to 
date, no closure plans have been initiated. The site is known to contain contaminants, although 
precise information regarding the nature of the contamination is unavailable. According to 
Liesch Southwest (2002), the site was investigated in 1990 by Ecology and Environment, Inc. at 
the request of USEP A. The investigation was conducted in response to the visible presence on 
the surface of60-65 drums in various stages of decay. Fourteen ofthese drums were removed 
under emergency procedures through the ADEQ WQARF program. The contents of the other 
drums may have leached into the ground or groundwater. The SRPMIC have indicated they 
would like to clean up the site for future development and are in the process of requesting 
funding for a USEPA Brownfield Pilot Project study for this site. (Liesch Southwest 2002). 

4.12.3.6 Arizona Leaking Underground Storage Tank List 

The ADEQ Office ofWater Quality maintains a list of reported leaking underground storage 
tanks (LUSTs). Based on a search of this database, there are 22 reported leaking underground 
storage tanks at 11 sites within the search area. A LUST designated as "Closed" has been 
remediated to the ADEQ 's satisfaction. Of the 22 reported LUSTs within Yz mile of the river 
centerline, three remain open and one of the open LUSTs has likely impacted groundwater 
(Environmental FirstSearch 2002). These sites are listed in Table 4.12.3 below. 
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Table 4.12-3. LUST Sites 

Facility 

Travizo Hay Company 

ADOT Mesa Maintenance 

AZ Department of Public Safety 

Bingo Hall/Ray Station 

Circle K 

Sunward Materials/BCW 

Karl Watkins 

Conteras Contractors 

Chandler Ready Mix Materials 

Cashway Concrete & Materials 

Valley Wide Contracting Co. Inc. 

Source: Environmental FirstSearch 2002 

Location 

1747 N. Alma School Road 

2409 N. Country Club Drive 

2409 N. Country Club Drive 

2345 N. Country Club Drive 

1150 W. McClellan 

1564 N. Alma School Road 

2116 N. Country Club Drive 

211 0 N. Country Club Drive 

3250 E. Lehi Drive 

650 W. McKellips Road 

620 W. McKellips Road 

4.12.3.7 Resource Conservation and Recovery Act 

Affected Environment 

Status 

1 Open 

2 Open - likely 
groundwater 

contamination 

1 Closed 

1 Closed 

1 Closed 

1 Closed 

1 Closed 

7 Closed 

5 Closed 

1 Closed 

1 Closed 

The Resource Conservation and Recovery Act (RCRA) directs EPA to administer a regulatory 
program that extends from the manufacturing of hazardous waste to its disposal; the law 
regulates the generation, transportation, treatment, storage, and disposal of hazardous waste at all 
facilities and sites in the nation. RCRA was amended in 1984 by the Hazardous and Solid Waste 
Act, which affirmed and extended the "cradle-to-grave" system of regulating hazardous wastes. 

Under RCRA, EPA maintains a list of facilities involved in the generation, transport, treatment, 
storage or disposal ofhazardous waste. There are three separate databases : RCRA Corrections 
Log; RCRA Treatment, Storage, and Disposal Facilities (TSD); and RCRA Generators. For 
RCRA Correction Log and RCRA TSD facilities , the search was conducted for the project study 
area. For RCRA generators the search distance was ~ mile from the river flow centerline. Table 
4.12-4 shows the listed sites (Environmental FirstSearch 2002). 
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Table 4.12-4. RCRA Sites 

Facility 

RCRA Correction Sites 

Talley Defense Systems, 
Inc. 

RCRA TSD Sites 

Talley Defense Systems, 
Inc . 

RCRA Generator Sites 

Statewide Environmental 
Services 

Blue Circle West Leasing 

New West Materials 

Location 

4111 and 4301 N. Higley Road 

4111 and 4301 N. Higley Road 

1747 N. Alma School Road 

1564 N. Alma School Road 

1540 N. Alma School Road 

Source: Environmental FirstSearch 2002 

4.12.3.8 Occupational Safety and Health Administration 

Affected Environment 

Status 

Listed violations & regulatory 
enforcement actions 

TSD 

No Longer Regulated 

Generates < 100 kg/month 

Generates < 100 kg/month 

Occupational Safety and Health Administration (OSHA) is the primary federal agency 
responsible for worker safety in the handling and use of chemicals in the workplace. The 
employer is required to monitor worker exposure to listed hazardous substances and notify 
workers of exposure. OSHA regulations specify requirements for employee training, availability 
of safety equipment, accident-prevention programs, and hazardous substance exposure warnings. 

4.12.3.9 Vector Control 

Maricopa County Department of Environmental Services, Vector Control Division and the 
Arizona State Department of Health Services, Office oflnfectious Disease Services, Vector
Borne and Zoonotic Disease Section are the agencies primarily responsible for control of 
mosquitoes and other animal vectors in the project area. 

4.12.4 POTENTIAL FOR RECYCLING AND/OR RE-USE OF NON-TOXIC FILL 
MATERIALS 

Certain non-toxic materials used or excavated during project construction may have the potential 
to be recycled and/or re-used. An analysis of potentially recyclable materials present within the 
project study area has been conducted based on information contained in the Va Shly 'ay Akimel 
Phase I Environmental Site Assessment (Liesch Southwest 2002). Jones & Stokes contacted 
representatives of Maricopa County, the City ofMesa, and the SRPMIC to identify requirements 
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for recycle and re-use of fill and/or construction material s. An inventory of recycle facilities in 
the vicinity of the project area is presented in Table 4.12-5 . 

Table 4.12-5. Recycle Facilities 

Facili ty Contact Name 
& Title 

Johnson Laron Dewitt, 
Steward General 
Johnson Manager 

Maricopa Lisa Mwale, 
CoLm ty Solid Waste Tire 
Waste Coordinator 
Department 

Mesa Materials Patti Southway, 
Sales Rep 

Salt River Randy Watkins, 
Landfill Compliance & 

Recycling 
Coordinator 

Salt Ri ver Sand Donna Casillos, 
and Rock Sales Rep 
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Address 

1132 W. McLellan 
Rd. Mesa, AZ 
8520 1 

280 1 W. Durango 
St., Phoenix, AZ 
85009 

34 10 N. Higley Rd. 
Mesa, AZ 852 15 

13602 N. Beeline 
Highway 
Scottsdale, AZ 
85256 

Dobson and 
McKellips Rd. 
Scottsdale, AZ 
85256 

4-1 28 

Material 
Accepted 

Concrete and 
asphalt 

Tires 

Broken asphalt 
only 

Greenwaste and 
large appliances 

Concrete and 
asphalt 

Recyclable Costs 

No, Disposal Unknown 
only. 

No, Transfer Non-res idents 
station only. are free. $140/ 

ton for off-road 
tires. 

Yes $15/load (10-
wheeler truck) or 
$25/load (larger 
than 1 O-w heeler 
truck) 

Yes $34/ton (discount 
for some cities) 

No, Disposa l $20/load ( I 0-
only. wheeler truck) 

and $30/load 
(larger than I 0-
wheeler truck) 
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CHAPTER 5. ENVIRONMENTAL CONSEQUENCES OF 
PROPOSED ACTION AND ALTERNATIVES 

This section describes the environmental effects associated with the no-action alternative and 
each of the action alternatives. A brief discussion of the approach and methodology for 
performing the analysis is provided. The results of the analysis, both direct and indirect, are also 
included in this section. The environmental effects are described separately for each resource 
area and project alternative. For impacts that are substantial and adverse, mitigation measures 
have been provided. Although some short-term impacts will occur as a result of project 
construction and temporary site disturbance, the long-term impacts are expected to be beneficial 
because the major focus of the action alternatives is to increase vegetation and wildlife habitat in 
the project study area. 

5.1 GEOLOGY AND TOPOGRAPHY 

5.1.1 APPROACH AND METHODOLOGY 

Geology and topography impact assessments in or near the project area focus on soil and erosion 
potential. The Natural Resources Conservation Service classifies soil with erosion hazards of 
slight, moderate, high, very high, and severe, establishing the significance criteria. These 
classifications are based on slope, climate, vegetation, and the physical/chemical characteristics 
of the soil. In addition to direct and indirect impacts, both short-term and long-term 
construction-related effects and longer term and permanent effects were also considered. The 
significance determination was based on past field experience with similar restoration projects. 

Other evaluated impacts include geomorphologic impacts, impacts due to seismic activity, and 
impacts to prime and unique farmlands. Geomorphologic impacts assessed potential changes to 
existing landforms and possible effects on the hydrologic functionality and associated shifts of 
the river channel. 

As discussed in Section 4.1, "Geology and Topography," seismic activity is not considered a 
concern in the project area. No active faults are known to occur on or near the project site, so no 
direct impacts related to surface rupture are anticipated. Seismic activity is very low in the 
region of the proposed project. Seismic impacts related to ground motion are also not 
anticipated. 

Although prime farmland is in the vicinity of the project location, no farn1land will be adversely 
affected by any of the proposed action alternatives. Section 1540(b) of the Farmland Protection 
Act, 7 U.S.C. 420l(b), states that the purpose of the Act is to minimize the extent to which 
Federal programs contribute to the unnecessary and irreversible conversion of farmland to 
nonagricultural uses. All project impacts will be confined to the banks of the Salt River, 
therefore not converting any farmland to nonagricultural uses. 
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Operation and Maintenance (O&M) activities for the proposed action will include repair work 
after major flooding events; dredging and reconstruction may be required in the restoration areas. 

5.1.2 ENVIRONMENTAL IMPACTS 

5.1.2.1 No Action 

Under the No-Action Alternative, the existing topography would remain relatively unaffected. 
Landforms would remain approximately the same, although large-scale flood events will 
continue to change the floodplain. Areas within the channel that are currently subject to erosion 
will continue to erode at current rates. Additionally, ongoing human encroachment and gravel 
mining will continue to adversely affect river channel profile and planform. In the short-term 
ongoing gravel mining within the project area will cause upstream headcutting, sediment 
trapping within the gravel pits and reduction in downstream sediment transport, and associated 
downstream channel bed and bank erosion. No short-term impacts on geology or topography are 
associated with the restoration and enhancement of the river corridor. Long-term impacts of the 
No-Action Alternative could include an increase in the potential for wind-related soil erosion 
from continued decreased water availability. This could result in a substantial decrease in 
vegetative cover over time. 

5.1.2.2 Alternative F 

Activities under this alternative include the creation of irrigation and drainage ditches throughout 
the project area, spillways, bank armors, constructed wetlands, a low-flow channel, a grade 
control structure west of Gilbert Road at the center point of the old Gilbert Quarry, and a water 
distribution channel. Many of the procedures involve several forms of reshaping, including 
excavation and grading. These restoration measures will occur at multiple sites designated 
throughout the project area. 

Impact: Minor Geomorphologic Changes in the River Channel 

Under Alternative F, the geomorphologic character of the existing landscape will be permanently 
altered due to the many reshaping procedures planned for the project. River bottom areas will 
undergo surface reshaping, which includes moving soil to fill depressions or remove unwanted 
mounds. In addition, soils will be imported to various areas to provide the necessary 
environment for new vegetation. Clay, mixed gravel, and cobble layers will be placed in areas of 
proposed wetland habitats. The current wind erosion potential will likely be reduced, except for 
the initial construction-related effects. 

The addition of a Surface Braided Irrigation Network (SBIN), 2- 3 feet wide and 6 inches deep, 
will change the existing water runoff pattern. It will affect the erosion and deposition within the 
channel; however, it is unlikely to cause functional changes in the river channel ' s current erosion 
and deposition patterns. The river channelization will create a low-flow channel that is free to 
migrate. Erosion potential may change due to the channel ' s ability to migrate. Continued 
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quarrying at the Higley Plant has the potential to increase the rate of downstream sediment 
deposition in Reach 7, thereby decreasing the bedload material downstream in Reach 6. The 
lack of bedload material may affect the stability of the river channel in Reach 6. However, these 
potential geomorphologic changes are considered less than significant. 

Mitigation Measure: No mitigation required. 

Impact: Beneficial Changes to the River Channel 

Armoring the south bank, east of Gilbert Road, will reduce erosion as well as provide bank 
stabilization and soil protection for new vegetation. Further east along the south bank, the berm 
of coarse rock wm help prevent further erosion. Between Alma School Road and Country Club 
Road, the south bank will be reinforced with soil cement to prevent further erosion as well as 
possible damage to SR 202. The grade control structure will help stabilize the river system and 
help protect the river channel from headcutting. This is considered a beneficial effect. 

Mitigation Measure: No mitigation required. 

5.1.2.3 Alternative N 

Under Alternative N, the channel alterations wi ll be substantially similar to those of Alternative 
F. Habitat configurations and reshaping measures will remain relatively the same, with the 
exception that no bank stabilization, spillways, or river channelization wi ll occur. The different 
reshaping measures will result in minor variations in the geomorphologic changes to the river 
channel. These changes and their impacts are consistent with those of Alternative F. 

5.1.2.4 Alternative 0 (Preferred Alternative) 

Modifications for Alternative 0 will be similar to descriptions set forth in Alternative F. 
However, as described in Alternative N, no bank stabilization, spillways, or river channelizations 
will occur. The different reshaping measures will result in minor variations in the 
geomorphologic changes to the river channel, which are consistent to the changes and impacts 
outlined in Alternative F. 

5.1.2.5 Alternative E 

Changes to the river channel will be very similar in scope to the modifications described for 
Alternative F. The primary difference is the location, quantity, and configuration of habitat areas 
that would be constructed in the channel and on the adjacent bank areas. Under this alternative, 
the configuration of habitats is restricted to Sonoran Desert vegetation. The different reshaping 
measures will result in minor variations in the geomorphologic changes that would occur. 
However, for the purposes of this assessment, these changes and their impacts are consistent with 
those of Alternative F. 
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5.1.2.6 Alternative A 

Environmemal Consequences oj 
Proposed Action and Alternatives 

Altemative A is considerably similar to Altemative E with regard to the geomorphologic 
changes that would occur. This altemative is restricted to Sonoran Desert vegetation, limiting 
the reshaping methods for an irrigation system to SBlN . As a result, the only reshaping 
procedures for Altemative A are the SBlN and the old Gilbert Quarry. In addition, bank 
stabilization by means of bank armoring is not included as a restoration measure. The impacts 
associated with this altemative are less than significant. 
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5.2 HYDROLOGY AND WATER RESOURCES 

5.2.1 APPROACH AND METHODOLOGY 

Environme/1/al Consequences o) 
Proposed Aclion and Allernalives 

This section describes the impacts of the various alternatives to hydrology and water quality 
within the study area. These impacts were determined through inspection of the plans for each 
alternative and a review of the construction and restoration aspects of each alternative. Impacts 
on surface hydrology were evaluated to determine whether the implementation of the alternative 
would result in substantial alteration of watercourses or in stream channels. Additionally, 
impacts were analyzed to detern1ine if the alternative would exacerbate flooding in currently 
flood-prone areas or create new potential for flooding or flood damage. Groundwater 
hydrological impacts were analyzed to determine whether an alternative would result in a 
substantial loss or change in groundwater resources within the area. 

Water quality impacts were evaluated to determine whether construction or operation of an 
alternative would result in degradation of existing or future water quality, resulting in the 
potential for violations of existing water quality standards. The analysis focuses on turbidity and 
sedimentation associated with construction and restoration activities and the potential for water 
quality impacts caused by accidental spills of fuels or solvents during construction. 

The project alternatives, including the recommended plan (preferred alternative) , Alternative 0 , 
were also evaluated to ensure compliance with the Guidelines established under the Federal 
Pollution Control Act (Clean Water Act) Amendments of 1972 (Public Law 92-500), as amended 
by the Clean Water Act of 1977 (Public Law 95-217), legislation collectively referred to as the 
Clean Water Act. These guidelines, referred to as the Section 404(b)(l) Guidelines or 
"Guidelines," are the substantive criteria used in evaluating discharges of dredged or fill material 
under Section 404 of the Clean Water Act. Fundamental to the Guidelines is the precept that 
"dredged or fill material should not be discharged into the aquatic ecosystem, unless it can be 
demonstrated such a discharge will not have an unacceptable adverse impact either individually 
or in combination with known and/or probable impacts of other activities affecting the 
ecosystems of concern." 

The Guidelines require that, except as provided under §404(b )(2), "no discharge of dredged or 
fill material shall be permitted if there is a practicable alternative to the proposed discharge 
which would have less adverse impact on the aquatic ecosystem, so long as the alternative does 
not have significant adverse environmental considerations." A "practicable alternative" is 
defined as "available and capable of being done after taking into consideration cost, existing 
teclmology, and logistics in light of overall project purposes," and include both on- and off-site 
alternatives. 

The results of the evaluation identified short-term construction-related impacts on water quality 
(e.g., turbidity, storm water pollutants, accidental fuel spills), hydrology (e.g. , increases in water 
surface elevations), and wildlife (e.g. , disturbance). No long-term impacts were identified. The 
evaluation also identifies best management practices (BMPs) and mitigation measures that will 
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be implemented during construction to avoid and/or minimize any short-term impacts. Based on 
the evaluation and the inclusion of mitigation measures to address short-term impacts, the project 
has been determined to be in compliance with the Guidelines. A more detailed description of the 
Clean Water Act, Section 404(b )(1) compliance evaluation is provided in Appendix A. 

5.2.2 ENVIRONMENTAL IMPACTS 

5.2.2.1 No Action 

Under the No-Action Alternative, existing flooding and flood damage will continue at 
approximately the same level of magnitude and frequency. Water quality is expected to decline 
slightly as the watershed continues to urbanize. Erosion and sedimentation processes would 
continue at current rates and degrees of magnitude. 

5.2.2.2 Alternative F 

Impact: Temporary Adverse Effects on Water Quality during Project Construction 

Project construction and restoration activities proposed under this alternative include grading, 
site preparation for vegetation planting, channel excavation and reshaping, and the installation of 
bank stabilization, and grade control features. These activities as well as O&M activities such as 
sediment removal will result in soil disturbance and have the potential to cause temporary 
discharges of soil and sediment into the river channel. Soil discharged into the river channel 
may increase turbidity, stimulate algal growth, increase sediment deposition, and adversely affect 
aquatic organisms. This would be a potentially significant impact but can be mitigated through 
the implementation of Mitigation Measure HWR-1. 

Mitigation Measure HWR-1: Implement Erosion Control Measures 

The Corps and their contractors shall implement erosion control measures throughout the 
construction period and during implementation of O&M activities to minimize erosion and 
sediment input into the river. The Corps will oversee implementation of erosion control 
measures. The contractor selected for the project shall : 

• conduct construction and O&M activities during the dry season; 

• conduct all construction work in accordance with site-specific construction plans that 
minimize the potential for increased sediment inputs to the river; 

• divert concentrated runoff away from channel banks; 

• minimize vegetation removal; 

• identify with construction fencing all areas that require clearing, grading, revegetation, or 
reshaping and minimize areas to be cleared, graded, reshaped or otherwise disturbed; 
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• grade and stabilize spoils and stockpile sites to minimize erosion and sediment input to 
the river; 

• implement erosion control measures as appropriate to prevent sediment from entering the 
river channel or other watercourses to the extent feasible, including the use of silt fencing 
or fiber rolls to trap sediments and erosion control blankets to protect channel banks; 

• mulch disturbed areas as appropriate and plant with appropriate species as soon as 
practicable after disturbance; and 

• avoid operating equipment in flowing water by using temporary cofferdams or other 
suitable structures to divert flow around the cham1el and bank construction areas. 

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

Project construction and restoration activities could result in accidental spills of fuel or other 
toxic materials associated with the operation of construction equipment (e.g. , gasoline, oils, 
lubricants, solvents). Hazardous substances that enter the river channel could have temporary 
adverse effects on water quality and aquatic organisms. This impact is considered potentially 
significant but can be mitigated through the implementation of Mitigation Measure HWR-2. 

Mitigation Measure HWR-2: Implement Spill Prevention Measures 

The Corps and their contractors shall prepare a spill prevention and response plan that regulates 
the use of hazardous and toxic materials, such as petroleum-based fuels and lubricants for 
construction equipment. The Corps will oversee development and implementation of a 
stormwater pollution prevention plan. Elements of the plan will ensure that: 

• workers are trained to avoid and manage spills; 

• construction and maintenance materials are prevented from entering the river channel; 

• all spills are cleaned up immediately and appropriate agencies are notified of any spills 
and of the cleanup procedures employed; 

• staging and storage areas for equipment, materials, fuels , lubricants, solvents, and other 
possible contaminants are located at least 100 feet away from the river's normal high
water area; 

• vehicles are removed from the river's normal high-water area before refueling or 
lubricating; 

• vehicles are immediately removed from the work area if they are leaking; and 

• equipment is not operated in flowing water (if necessary, suitable temporary structures 
can be installed to divert water around in-channel work areas). 
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Impact: Changes in 100-year Water Surface Elevations 

Environmemal Consequences o.J 
Proposed Action and Alternatives 

Channel reshaping and vegetation planting activities proposed under Alternative F have the 
potential to increase 1 00-year water surface elevations and increase the potential for flooding in 
the project area. As part of the project planning process, the Corps conducted modeling (HEC
RAS) to analyze changes in hydraulic conditions associated with implementation of the project 
alternatives. Hydraulic modeling conducted for Alternative F demonstrated increases in water 
surface elevations in the lower and middle project reaches (Reaches 3, 4, 5, and 6) associated 
with the establishment of cottonwood/willow and wetland vegetation in the main chatmel. This 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-3 . 

Mitigation Measure HWR-3: Identify Changes in 100-year Floodplain 

The Corps will conduct additional hydraulic analyses to identify changes in the 1 00-year 
floodplain associated with increased surface water elevations and assess the potential for 
flooding and flood damage in the lower and middle reaches of the project area. If it is 
determined that implementation of this alternative will increase the potential for flood-related 
damages, the Corps will modify the low-flow channel design and/or implement any additional 
design changes necessary to reduce water surface elevations in the affected reaches of the project 
area. 

Impact: Beneficial Changes in Flooding Frequency and Severity 

The construction of bank stabilization features and the excavation of a low-flow channel 
proposed under Alternative F have the potential to change 1 00-year water surface elevations and 
reduce the potential for flooding in the project area. Hydraulic modeling conducted by the Corps 
as part of the planning process demonstrated decreases in water surface elevations in the lower 
and middle reaches of the project area (Reach 2 and the upper segment of Reach 5) associated 
with the new low-flow channel and projected future gravel mining activities. This is considered 
a beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Changes in Groundwater Hydrology 

Irrigation water sources proposed under Alternative F consist primarily of surface water 
SRPMIC agricultural return flows , and surplus agricultural water and stormwater runoff from the 
Hennessey, Evergreen, and Tempe Drains. However, the Alternative includes the construction 
of one new groundwater well. Irrigation water will be pumped from this new well and diverted 
to planting areas through distribution channels or pipelines during times when surface water 
sources are not available. Because groundwater will only be used intermittently, and because 
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groundwater in sufficient quantity is available to supply water wells within the project area, it is 
unlikely that the installation of a new well and the intermittent pumping of groundwater for 
irrigation purposes will impact nearby wells. However, because groundwater resources are 
carefully controlled in Arizona, the installation of a new well and the pumping of groundwater 
will require permits for the withdrawal of irrigation water. This impact is considered potentially 
significant but can be mitigated through the implementation of Mitigation Measure HWR-4. 
This alternative is not anticipated to alter the groundwater hydrology and water delivery system 
above Granite Reef Dam . 

Mitigation Measure HWR-4: Obtain Permits for Groundwater Withdrawal 

The Corps will work with the appropriate agencies to obtain the permits necessary for the 
construction of a new groundwater well and the withdrawal of appropriate amounts of 
groundwater that is needed for irrigation purposes. 

Impact: Potential Adverse Effects on Water Quality Associated with Irrigation Water 

Under Alternative F, SRPMIC agricultural return flows , surplus agricultural water and 
storm water runoff from the Hennessey, Evergreen, and Tempe Drains, treated effluent from the 
City of Mesa wastewater treatment plant, and discharge from local storm drains will be diverted 
into newly constructed distribution channels and pipelines for irrigation purposes. These water 
sources may contain contaminants (e .g. , VOCs, metals, ions, nutrients, herbicides) that could 
have adverse effects on water quality and aquatic organisms. In general because of their sources, 
irrigation return flows and surplus agricultural water are of relatively high quality and are 
suitable for use as irrigation for restoration plantings. Additionally, as these are existing 
discharges to the river, the water quality of these sources is currently regulated under permits 
held by the local sponsors (SWPPP and AZ Pollutant Discharge Elimination System). The 
effluent discharged from the City of Mesa wastewater treatment plant currently meets aquifer 
recharge standards, surface water quality standards and NPDES requirements so it is also 
suitable for irrigation use . However, because storm water discharges represent runoff from 
urban, rural, and agricultural areas, water quality varies greatly based on land use and the 
magnitude, duration, and timing of storm events. Sediment and pollutants tend to accumulate 
between storm events and the highest concentrations of pollutants are often washed into rivers, 
creeks, and streams during "first flush" events. However it is difficult to assess potential adverse 
effects on water quality associated with the use of stormwater for irrigation as only limited water 
quality data is available for the project area. A review of existing water quality data showed that 
stom1 water runoff exceeded applicable standards for five trace metals including total 
recoverable lead, and dissolved copper, cadmium, silver, and zinc (Knight Piesold 2003). 
Because of the lack of existing data related to storm water quality, this impact is considered 
potentially significant but can be mitigated through the implementation of Mitigation Measure 
HWR-5. 
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Mitigation Measure HWR-5: Conduct Additional Stormwater Quality Sampling and 
Analysis 

The local sponsors will develop a stormwater quality sampling plan and conduct sampling and 
analyses to identify potential contaminants and adverse effects on water quality associated with 
using storm water as an irrigation source for restoration plantings. If the analyses show that 
constituents exceed applicable water quality standards, the local sponsors will develop a 
stormwater monitoring plan and identify measures and implement water quality improvement 
measures (e.g. , scheduling of irrigation withdrawals to avoid "first flush" events; installing 
detention basins, treatment swales, or other facilities to pre-treat stormwater; and/or identify 
other irrigation sources). 

5.2.2.3 Alternative N 

Impact: Temporary Adverse Effects on Water Quality during Project Construction 

Under Alternative N, potential adverse effects on water quality associated with construction and 
O&M activities (e.g. , soil disturbance and temporary discharges of soil and sediment) would be 
similar to those described under Alternative F. This impact is considered potentially significant 
but can be mitigated through the implementation of Mitigation Measure HWR-1. 

Mitigation Measure HWR-1: Implement Erosion Control Measures 

Same as described above. 

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

Under Alternative N, potential adverse effects on water quality associated with accidental spills 
of fuel or other toxic materials associated with the operation of construction equipment (e.g., 
gasoline, oils, lubricants, solvents) would be similar to those described under Alternative F. This 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-2. 

Mitigation Measure HWR-2: Implement Spill Prevention Measures 

Same as described above. 
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Impact: Changes in 100-year Water Surface Elevations 

Environmental Consequences o) 
Proposed Action and Allernatives 

Channel reshaping and vegetation planting activities proposed under Alternative N have the 
potential to increase 1 00-year water surface elevations and increase the potential for flooding in 
the project area. Hydraulic modeling conducted by the Corps for Alternative N demonstrated 
increases in water surface elevations in the lower and middle project reaches (Reaches 2, 3, 4, 5, 
and 6) associated with the establishment of cottonwood/willow and wetland vegetation in the 
main channel. This impact is considered potentially significant but can be mitigated through the 
implementation of Mitigation Measure HWR-3. 

Mitigation Measure HWR-3: Identify Changes in 100-year Floodplain 

Same as described above. 

Impact: Beneficial Changes in Flooding Frequency and Severity 

Hydraulic modeling conducted by the Corps for Alternative N demonstrated decreases in water 
surface elevations in the middle reach of the project area (upper segment of Reach 5) associated 
with projected future gravel mining activities. These activities have the potential to change 100-
year water surface elevations in the reach and reduce the potential for flooding in the project 
area. This is considered a beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Changes in Groundwater Hydrology 

Under Alternative N potential changes in groundwater hydrology associated with well 
construction and the pumping of groundwater for irrigation purposes would be similar to those 
described under Alternative F. Under Alternative N, groundwater will be pumped from a new 
well and diverted to planting areas through distribution channels or pipelines during periods 
when surface water sources are not available. This impact is considered potentially significant 
but can be mitigated through the implementation of Mitigation Measure HWR-4. This 
alternative is not anticipated to alter the groundwater hydrology and water delivery system above 
Granite Reef Dam. 

Mitigation Measure HWR-4: Obtain Permits for Groundwater Withdrawal 

Same as described above. 
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Impact: Potential Adverse Effects on Water Quality Associated with Irrigation Water 

Under Alternative N, potential adverse effects on water quality associated with the use of 
stormwater discharge for irrigation would be similar to those described under Alternative F. 
This impact is considered potentially significant but can be mitigated through the implementation 
of Mitigation Measure HWR-5 . 

Mitigation Measure HWR-5: Conduct Additional Stormwater Quality Sampling and 
Analysis 

Same as described above. 

5.2.2.4 Alternative 0 (Preferred Alternative) 

Impact: Temporary Adverse Effects on Water Quality during Project Construction 

Under Alternative 0 , potential adverse effects on water quality associated with construction and 
O&M activities (e.g. , soil disturbance and temporary discharges of soil and sediment) would be 
similar to those described under Alternative F. This impact is considered potentially significant 
but can be mitigated through the implementation of Mitigation Measure HWR-1. 

Mitigation Measure HWR-1: Implement Erosion Control Measures 

Same as described above. 

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

Under Alternative 0 , potential adverse effects on water quality associated with accidental spills 
of fuel or other toxic materials associated with the operation of construction equipment (e.g. , 
gasoline, oils, lubricants, solvents) would be similar to those described under Alternative F. This 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-2. 

Mitigation Measure HWR-2: Implement Spill Prevention Measures 

Same as described above. 
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Impact: Beneficial Changes in Flooding Frequency and Severity 

Environmental Consequences oj 
Proposed Ac1ion and Altern01ives 

Hydraulic modeling conducted by the Corps for Alternative 0 demonstrated decreases in water 
surface elevations in the lower and middle reaches (Reach 3 and the lower segment of Reach 5) 
of the project area associated with the construction of a low-flow channel, and projected future 
gravel mining activities. These activities have the potential to change 100-year water surface 
elevations in the reach and reduce the potential for flooding in the project area. This is 
considered a beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Changes in Groundwater Hydrology 

Under Alternative 0 potential changes in groundwater hydrology associated with well 
construction and the pumping of groundwater for irrigation purposes would be similar to those 
described under Alternative F. Under Alternative N, groundwater will be pumped from a new 
well and diverted to planting areas through distribution channels or pipelines during periods 
when surface water sources are not avai lable. This impact is considered potentially significant 
but can be mitigated through the implementation of Mitigation Measure HWR-4. This 
alternative is not anticipated to alter the groundwater hydrology and water delivery system above 
Granite Reef Dam. 

Mitigation Measure HWR-4: Obtain Permits for Groundwater Withdrawal 

Same as described above. 

Impact: Potential Adverse Effects on Water Quality Associated with Irrigation Water 

Under Alternative 0 , potential adverse effects on water quality associated with the use of 
stormwater discharge for irrigation would be similar to those described under Alternative F. 
This impact is considered potentially significant but can be mitigated through the implementation 
of Mitigation Measure HWR-5. 

Mitigation Measure HWR-5: Conduct Additional Stormwater Quality Sampling and 
Analysis 

Same as described above. 

Va Shly'ay Akimel Ecosystem 
Restoration Feasibility Study 
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U. S. Army Co1ps of Eng ineers, Los Angeles District 

5.2.2.5 Alternative E 

Environmental Consequences oj 
Proposed Action and Alternatives 

Impact: Temporary Adverse Effects on Water Quality during Project Construction 

Under Altemative E, potential adverse effects on water quality associated with construction and 
O&M activities (e.g. , soil disturbance and temporary discharges of soil and sediment) would be 
similar to those described under Altemative F. This impact is considered potentially significant 
but can be mitigated through the implementation ofMitigation Measure HWR-1. 

Mitigation Measure HWR-1: Implement Erosion Control Measures 

Same as described above. 

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

Under Altemative E, potential adverse effects on water quality associated with accidental spills 
of fuel or other toxic materials associated with the operation of construction equipment (e.g. , 
gasoline, oils, lubricants, solvents) would be similar to those described under Altemative F. This 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-2. 

Mitigation Measure HWR-2: Implement Spill Prevention Measures 

Same as described above. 

Impact: Changes in 100-year Water Surface Elevations 

Channel reshaping and vegetation planting activities proposed under Alternative E have the 
potential to increase 1 00-year water surface elevations and increase the potential for flooding in 
the project area. Hydraulic modeling conducted by the Corps for Alternative E demonstrated 
increases in water surface elevations in the lower and upper project reaches (Reaches 2 and 7) 
associated with the establishment of Upper Sonoran Desert vegetation in the main channel. This 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-3. 

Mitigation Measure HWR-3: Identify Changes in 100-year Floodplain 

Same as described above. 

Va Sh~)' ·ay Akimel Ecosystem 
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U.S. Army Corps of Engineers, Los Angeles District Environmental Consequences oj 
Proposed Aclion and Allernalives 

Impact: Beneficial Changes in Flooding Frequency and Severity 

Hydraulic modeling conducted by the Corps for Alternative E demonstrated decreases in water 
surface elevations in the middle reach of the project area (Reach 5) associated with projected 
future gravel mining activities . These activities have the potential to change 1 00-year water 
surface elevations in the reach and reduce the potential for flooding in the project area. This is 
considered a beneficial impact. 

Mitigation Measure: No mitigation is required. 

Impact: Changes in Groundwater Hydrology 

Under Alternative E potential changes in groundwater hydrology associated with well 
construction and the pumping of groundwater for irrigation purposes would be similar to those 
described under Alternative F. Under Alternative E, groundwater will be pumped from a new 
well and diverted to planting areas through distribution channels or pipelines when surface water 
sources are not available. This impact is considered potentially significant but can be mitigated 
through the implementation of Mitigation Measure HWR-4. This alternative is not anticipated to 
alter the groundwater hydrology and water delivery system above Granite Reef Dam. 

Mitigation Measure HWR-4: Obtain Permits for Groundwater Withdrawal 

Same as described above. 

Impact: Potential Adverse Effects on Water Quality Associated with Irrigation Water 

Under Alternative E, potential adverse effects on water quality associated with the use of 
stormwater discharge for irrigation would be similar to those described under Alternative F. 
This impact is considered potentially significant but can be mitigated through the implementation 
of Mitigation Measure HWR-5. 

Mitigation Measure HWR-5: Conduct Additional Stormwater Quality Sampling and 
Analysis 

Same as described above. 

5.2.2.6 Alternative A 

Impact: Temporary Adverse Effects on Water Quality during Project Construction 

Under Alternative A, potential adverse effects on water quality associated with construction and 
O&M activities (e.g., soil disturbance and temporary discharges of soil and sediment) would be 

Va Shly 'ay Akimel Ecosyslem 
Resloralion Feasibility S!Udy 
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slightly less than those described under Alternative F because of the smaller construction area . . 
This impact is considered potentially significant but can be mitigated through the implementation 
of Mitigation Measure HWR-1. 

Mitigation Measure HWR-1: Implement Erosion Control Measures 

Same as described above. 

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

Under Alternative A potential adverse effects on water quality associated with accidental spills 
of fuel or other toxic materials associated with the operation of construction equipment (e.g. , 
gasoline, oils, lubricants, solvents) would be similar to those described under Alternative F. This 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-2 . 

Mitigation Measure HWR-2: Implement SpiJI Prevention Measures 

Same as described above. 

Impact: Changes in 100-year Water Surface Elevations 

Channel reshaping and vegetation planting activities proposed under Alternative A have the 
potential to increase 1 00-year water surface elevations and increase the potential for flooding in 
the project area. Hydraulic modeling conducted by the Corps for Alternative A demonstrated no 
increases in water surface elevations in the project area. No impact was identified. 

Mitigation Measure: No mitigation required. 

Impact: Changes in Groundwater Hydrology 

The construction of new groundwater wells and the pumping of groundwater for irrigation 
purposes is not proposed under Alternative A. No impact was identified. 

Impact: Potential Adverse Effects on Water Quality Associated with Irrigation Water 

Under Alternative A, potential adverse effects on water quality associated with the use of 
stormwater discharge for irrigation would be similar to those described under Alternative F. 
This impact is considered potentially significant but can be mitigated through the implementation 
of Mitigation Measure HWR-5 . 

Va Shly 'ay Akimel Ecosyslem 
Res/ora/ion Feasibilil)' S1udv 
Final En vironme111al lmpac1 Slalemem 

5-1 6 
Seplember 2004 

J&S 03048 



I 

' I 
I 
I 
I 
I 
I 
I 
' 

I 

I 
I 
I 
I 
I 
I 
I 
I 

U.S. Army C01ps of Engineers, Los Angeles Disrricl Environmemal Consequences oj 
Proposed Aclion and Allernalives 

Mitigation Measure HWR-5: Conduct Additional Stormwater Quality Sampling and 
Analysis 

Same as described above. 
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Proposed Acrion and Alrernarives 

5.3 BIOLOGICAL RESOURCES 

This section analyzes the impact of each alternative on the biological resources of the project 
study area. The analysis is centered on the short- to intern1ediate-term impacts associated with 
disruption of habitat during restoration and construction activities. The long-term biological 
impacts are expected to be beneficial because the major focus of the alternatives is to increase 
wildlife habitat in the project study area. 

5.3.1 APPROACH AND METHODOLOGY 

Biological baseline studies were used as the basis to evaluate project impacts for each 
alternative. Plans for each alternative were reviewed and the potential changes in habitat 
communities were determined. Short-term impacts were determined through the analysis of 
existing habitats in the area and the projected areas of disturbance that would occur during 
construction and restoration activities. Impacts related to wetlands were primarily based on the 
increase in vegetative coverage in acres as well as the increase in habitat value as indicated by 
the changes in AAFCUs anticipated in the modified HGM modeling process. 

Tables 5.3-1 , 5.3-2, 5.3-3 , 5.3-4 and 5.3-5 provide an analysis of the increase in habitat acreage 
for each of the project alternatives. Figure 5.3-1 provides a comparison of the increases in 
AAFCUs over time for each of the project alternatives. These tables appear on the pages that 
follow. 

The following criteria were considered in determining impacts on biological resources: 

• federal legal protection (e.g. , Endangered Species Act of 1973), 

• federal agency regulations and policies, 

• documented resource scarcity and sensitivity (e.g., species tracked in the AGFD Heritage 
Data Management System), 

• adverse effects on special aquatic habitats (e.g., wetlands), 

• reduction in native vegetation communities over at least a 20-year period, 

• disruption or loss of high-quality wildlife habitat, and 

• take or harassment of any listed threatened or endangered species. 

Impacts on substantial portions of local populations of federal candidate species were also 
considered in assessing impacts on biological resources . 

Va Sh~v'ay Akimel Ecosysrem 
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Figure 5.3-1. Trend in Average Annual Functional Capacity Units (AAFCUs) 
for the Va Shly'ay Akimel Alternatives 
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US. Army C01ps ()/' Engineers, Los Angeles District 

Table 5.3-1. Comparison of Habitat Types (Acres): No-Action Alternative and Altern ative F 

Code Description 

AGCROP Farms and Croplands -
Dairy, Cotton, and 
Alfa lfa 

BUFFER Existing Buffe r Zones 
- Mesqui te, Ironwood, 
Rabbitbush, 
Quai lbush, Cat-claw 
Acacia, Palo Verde, 
and Creosote 

CTWWFOR Existing Cottonwood-
Willow Forests in the 
Active Channel 

DESERT Desert Areas - Bare 
Earth , Cacti, 
Rabbitbush, Acacia 

DITCHES Ditches 

MESQUITE Existing Mesquite 
Woodlands - on the 
Tenaces and in the 
Acti ve Channel 

Va Shly ·ay Akimel Ecosystem 
Res toration Feasibility Study 
Fina l Environmental Impact Statement 

Target Year - No Action Altemative 

2002 2008 201 3 2033 2058 2002 

0 l 6 26 51 0 

249.70 249.70 247.40 247.40 247.40 249.70 

0.00 0.00 0.00 0.00 0.00 0.00 

69.50 69 .50 30.60 30.60 0.00 69.50 

96 1.90 96 1.90 93 1.90 93 1.90 93 1.90 96 l.90 

56.50 56.50 47.20 47.20 47 .20 56.50 

4.10 4.10 4.10 4.10 4.10 4.10 

5- 19 

Environmental Consequences of 
Proposed Action and Alternatives 

Target Year- Alternative F 

2008 201 3 2033 2058 

l 6 26 51 

210.90 210.90 210.90 210.90 

0.00 0.00 0.00 0.00 

67 .90 67 .90 67.90 67.90 

457.00 457.00 457.00 457.00 

44.30 44.30 44.30 44 .30 

4.10 4.10 4.10 4.10 

September 2004 

J&S 03048 
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Code Description 

NEWBUFFER Newly Developed 
Upland Buffer Zones -
Mesquite, Ironwood, 
Rabb itbusb, 
Quailbush, Cat-claw 
Acacia, Pa lo Verde, 
and Creosote 

NEWCWWFO R Newly Developed 
Cottonwood-Willow 
Forests in the Active 
Channel 

NEWMESQUIT Newly Developed 
Mesquite Wood lands-
on the Terraces and in 
the Active Channel 

NEWOPENWAT Newly Developed 
Open Water Areas in 
the Active Channel 

NEWRVRBOTM Newly Developed 
River Bottom Areas in 
the Active Channel -
Largely Unvegetated 
(Includes Emergents) 

NEWSCRUB Newly Developed 
Scrub-Shrublands in 
the Active Channel 

Va Shly ·ay Akimel Ecosysrem 
R!!slorarion Feasib iliry Srudy 
Final Environmenral lmpaci Sraremenr 

Target Year- No Action Alternative 

2002 2008 20 13 2033 

0 L 6 26 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0 .00 0.00 

0.00 0.00 0 .00 0.00 

0.00 0.00 0 .00 0.00 

0.00 0.00 0.00 0.00 

5-20 

2058 2002 

51 0 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

30.60 0.00 

0.00 0.00 

Environmenral Consequences of 
Proposed Acrion and Alrernarives 

Target Year- Alternative F 

2008 2013 2033 2058 

1 6 26 51 

0.00 0.00 0.00 0.00 

701. 10 70 1.1 0 70 1.l 0 70 l. l 0 

558.00 558.00 558.00 558 .00 

0.00 0.00 0.00 0.00 

602.90 602.90 602 .90 602.90 

266.40 266.40 266.40 266.40 

Seprem ber 2004 
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Code Description 

OPENWATER Existing Open Water 
Areas in the Active 
Channel - Inactive 
Sand and Gravel 
Operations 

PARKS Parks and Recreation 
Areas 

RIVERBOTTM Existing River Bottom 
Areas in the Active 
Channel - Largely 
Unvegetated (Includes 
Emergents) 

SANDGRAVEL Existing Sand and 
Gravel 
Operations/Extractions 
in the Active Channel 

SCR UB SHRUB Existing Scrub-
Shrublands in the 
Active Channel -
Rabbitbush, 
Quai lbush, Ironwood, 
and Saltbush 

SOILCEMENT Existing Soil Cement 
Areas on the Slopes of 
the Active Channel 

Va Shly 'ay Akimel Ecosystem 
Res toration Feasibility Study 
Final Environmental Impact Statement 

Target Year- No Action Alternative 

2002 2008 201 3 2033 2058 

0 1 6 26 51 

100.50 100.50 79.90 79.90 79.90 

9.60 9.60 9.60 9.60 9.60 

334.60 334.60 2 16.30 216.30 216.30 

1651.60 1651.60 162 1.60 1621.60 162 1.60 

205 7.10 2057.10 2035 .90 203 5.90 2035.90 

33.90 33 .90 16.30 16.30 16.30 

5-2 1 

2002 

0 

100. 50 

9.60 

334.60 

1651.60 

2057.10 

33.90 

Environmental Consequences of 
Proposed Action and Alternatives 

Target Year - Alternative F 

2008 201 3 2033 2058 

1 6 26 51 

100.30 100.30 100.30 100.30 

9.60 9.60 9.60 9.60 

27 1.40 27 1.40 27 1.40 27 1.40 

1099.20 1099.20 1099.20 1099.20 

1041.30 1041.30 1041.30 1041.30 

33.90 33 .90 33.90 33 .90 

September 2004 

J&S 03048 
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Code Description 

URBAN Existing Residentia l, 
Industrial and 
Transportation 
Avenues 

TOTALS : 

Va Shly ·av Akimel Ecosysrem 
Resrorarion Feasibiliry Srudy 
Final Environmemal lmpacr Stareme/1/ 

Target Year - No Action Alternative 

2002 2008 20 13 2033 2058 

0 1 6 26 5 1 

34 1.60 34 1.60 629.80 629.80 629 .80 

5870.60 5870.60 5870.60 5870.60 5870.60 

5-22 

2002 

0 

34 1.60 

5870.60 

Enl'irumnental Consequences q/ 
Proposed Au ion and Alrernarives 

Target Year - Alternative F 

2008 20 13 2033 2058 

l 6 26 5 1 

34 1.00 34 1.00 34 1.00 34 1.00 

5870.60 5870.60 5870.60 5870.60 

Seprem ber 2004 

J&S03048 
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Table 5.3-2. Comparison of Habitat Types (Acres): No-Action Alternative and Alternative N 

Code Description 

AGCROP Farms and Croplands -
Dairy, Cotton, and 
Alfa lfa 

BUFFER Existing Buffer Zones 
-Mesquite, Ironwood, 
Triangle Bursage, 
Quai lbush, Cat-claw 
Acacia, Paloverde, and 
Creosote 

CTWWFOR Existing Cottonwood-
Willow Forests in the 
Active Channel 

DESERT Desert Areas - Bare 
Eatih, Cacti, Rabbit 
brush, Triangle 
bursage, Acacia 

DITCHES Ditches 

MESQUITE Existing Mesquite 
Woodlands- on the 
Tenaces and in the 
Active Channel 

Va Shly 'ay Akimel Ecosystem 
Res toration Feasibility Study 
Final Environmental Impact Statement 

Target Year - No Action Altemative 

2002 2008 2013 2033 2058 2002 

0 1 6 26 51 0 

249.70 249.70 247.40 247.40 247.40 249.00 

0.00 0.00 0.00 0.00 0.00 0.00 

69.50 69.50 30.60 30.60 0.00 69.50 

961.90 961.90 931.90 93 1.90 931.90 961.90 

56.50 56.50 47.20 47 .20 47.20 56.50 

4.10 4.10 4.10 4.10 4 .10 4.10 

5-23 

Environmemal Consequences of 
Proposed Action and Alternatives 

Target Year - Alternative N 

2008 2013 2033 2058 

l 6 26 51 

235 .90 235 .90 235 .90 235.90 

0.00 0.00 0.00 0.00 

67.20 67.20 67.20 67.20 

393.40 393.40 393.40 393.40 

54.50 54.50 54.50 54.50 

4.10 4 .10 4.10 4.10 

Seplember 2004 

J&S 03048 
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Code Description 

NEWBUFFER Newly Developed 
Upland Buffer Zones-
Mesquite, Ironwood, 
Triangle Bursage, 
Quai lbush, Cat-claw 
Acacia, Paloverde, and 
Creosote 

NEWCWWFOR Newly Developed 
Cottonwood-Wi I low 
Forests in the Active 
Channe l 

NEWMESQUIT Newly Developed 
Mesquite Woodlands-
on the Terraces and in 
the Active Channel 

NEWOPENWAT Newly Developed 
Open Water Areas in 
the Active Channe l 

NEWRVRBOTM Newly Developed 
River Bottom Areas in 
the Active Chatmel -
Large ly Unvegetated 
(Includes Emergents) 

NEWSCRUB Newly Developed 
Scrub-Shrublands in 
the Active Channel 

Va Shly ·av Akimel Ecosrstem 
Restorarion Feasibility Srudy 
Final Environmenral lmpacr Sratemenl 

Target Year- No Action Altemative 

2002 2008 2013 2033 

0 1 6 26 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0 .00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

5-24 

2058 2002 

51 0 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

30.60 0.00 

0.00 0.00 

Environmental Consequences of 
Proposed Acrion and Alrernari ves 

Target Year - Altemative N 

2008 2013 2033 2058 

1 6 26 51 

0.00 0 .00 0.00 0.00 

853.10 853.10 853 .10 853.10 

379.70 379.70 379.70 379.70 

0.00 0.00 0.00 0.00 

331.80 331.80 331.80 331.80 

23.60 23.60 23.60 23.60 

September 2004 

J&S 03048 
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Cod e Description 

OPENWATER Existing Open Water 
Areas in the Active 
Channel - Inactive 
Sand and Gravel 
Operations 

PARKS Parks and Recreation 
Areas 

RIVERBOTTM Existing River Bottom 
Areas in the Active 
Channel - Largely 
Unvegetated (Includes 
Emergents) 

SANDGRAVEL Existing Sand and 
Gravel 
Operations/Extractions 
in the Active Channel 

SCRUBSHRUB Existing Scrub-
Shrublands in the 
Active Channel -
Triangle Bursage, 
Quai1bush, Ironwood, 
and Saltbush 

SOILCEMENT Existing Soil Cement 
Areas on the Slopes of 
the Active Channel 

Va Shly ·ay Akimel Ecosyslem 
Res toralion Feasibilily Study 
Final Environmenlal impact Statement 

Target Year - No Action Alternative 

2002 2008 2013 2033 2058 

0 1 6 26 51 

100.50 100.50 79.90 79.90 79.90 

9.60 9.60 9.60 9.60 9.60 

334.60 334.60 216.30 216.30 216.30 

1651.60 165 1.60 1621.60 1621.60 162 1.60 

2057. 10 2057.10 2035.90 2035.90 2035.90 

33.90 33 .90 16.30 16.30 16.30 

5-25 

2002 

0 

100.50 

9.60 

334.60 

165 1. 60 

2057.10 

33.90 

Environmenlal Consequences of 
Proposed Aclion and Allem ali ves 

Target Year - Alternative N 

2008 20 13 2033 2058 

1 6 26 51 

85 .00 85.00 85 .00 85 .00 

9.60 9.60 9.60 9.60 

274.40 274.40 274.40 274.40 I 

1252.60 1252.60 1252.60 1252 .6 
0 

1545 .90 1545.90 1545.90 1545.9 
0 

33.10 33.10 33 .10 33 .10 

Seplember 2004 

J&S 03048 
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Code Description 

URB AN Existing Res idential, 
Industrial and 
Transportation 
Avenues 

Totals: 

Va Sh~l ' ·a)' Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental Impact Statement 

Target Year - No Action Altemati ve 

2002 2008 201 3 203 3 2058 

0 l 6 26 5 1 

341.60 34 1.60 629.80 629.80 629.80 

5870.60 5870.60 5870.60 5870.60 5870.60 

5-26 

2002 

0 

34 1.60 

5870.60 

En l'ironmemal Consequences of 
Proposed Action and Alternatives 

Target Year- Altemative N 

2008 2013 2033 2058 

l 6 26 51 

326.70 326.70 326.70 326.70 

5870.60 5870.60 5870.60 5870.6 
0 

Septem ber 2004 

J&S 03048 
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Table 5.3-3. Comparison of Habitat Types (Acres): No-Action Alternative and Alternative 0 

Code Description 

AGCROP Farms and Croplands - Dairy, 
Cotton, and Alfa lfa 

BUFFER Existing Buffer Zones -
Mesquite, Ironwood, 
Rabbitbush, Quailbush, Cat-claw 
Acacia, Palo Verde, and 
Creosote 

CTWWFOR Existing Cottonwood-Willow 
Fores ts in the Active Channel 

DESERT Desert Areas - Bare Earth, 
Cacti, Rabbitbush, Acacia 

DITCHES Ditches 

MESQU1TE Ex isting Mesquite Wood lands-
on the Terraces and in the Active 
Channel 

NEWBUFFER Newly Developed Upland Buffer 
Zones - Mesquite, Ironwood, 
Rabbitbush, Quai lbush, Cat-claw 
Acacia, Palo Verde, and 
Creosote 

NEWCWWFOR Newly Developed Cottonwood-
Willow Forests in the Active 
Chatmel 

Va Shly 'ay Akime/ Ecosysrem 
Res torarion Feasibiliry Srudy 
Final Environmenlallmpac/ Sratement 

Target Year- No Action Alternative 

2002 2008 20 13 2033 2058 2002 

0 1 6 26 51 0 

249.7 249.7 247.4 247.4 247.4 249.7 

0 0 0 0 0 0 

69.5 69.5 30.6 30.6 0 69.5 

961.9 961.9 931.9 931.9 931.9 961.9 

56.5 56.5 47.2 47 .2 47 .2 56.5 

4. 1 4. 1 4 .1 4.1 4 .1 4. 1 

0 0 0 0 0 0 

0 0 0 0 0 0 

-

5-27 

Environmenrol Consequences of 
Proposed Aclion and Alrernalives 

Target Year - Alternative 0 

2008 20 13 2033 2058 

1 6 26 51 

235 .9 235.9 235.9 235 .9 

0 0 0 0 

67.2 67 .2 67.2 67.2 

393.4 393.4 393.4 393.4 

54.5 54.5 54.5 54.5 

4. 1 4.1 4. 1 4 .1 

0 0 0 0 

883.4 883.4 883.4 883.4 

Seplember 2004 

J&S 03048 
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Code Description 

NEWMESQUIT Newly Developed Mesquite 
Woodlands- on the Ten-aces and 
in the Active Channel 

NEWOPENWAT Newly Developed Open Water 
Areas in the Active Channel 

NEWRVRBOTM Newly Developed River Bottom 
Areas in the Active Channel-
Largely Unvegetated (Includes 
Emergents) 

NEW SCRUB Newly Developed Scrub-
Shrublands in the Active 
Channel 

OPENWATER Existing Open Water Areas in 
the Active Channel -Inactive 
Sand and Gravel Operations 

PARKS Parks and Recreation Areas 

RIVERBOTTM Existing River Bottom Areas in 
the Acti ve Channel - Largely 
Unvegetated (Inc ludes 
Emergents) 

SANDGRAVEL Existi ng Sand and Grave l 
Operations/Extractions in the 
Active Channel 

Va Shly ·ay Akimel Ecosystem 
Restoration Feasibility Studv 
Final Environmental impact S!alemenl 

Target Year- No Action Alternative 

2002 2008 2013 2033 2058 

0 1 6 26 51 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 30.6 

0 0 0 0 0 

100.5 100.5 79.9 79 .9 79 .9 

9.6 9.6 9.6 9.6 9.6 

334.6 334.6 2 16.3 2 16.3 2 16.3 

165 1.6 165 L. 6 162 1.6 162 1. 6 162 L. 6 

5-28 

2002 

0 

0 

0 

0 

0 

100.5 

9.6 

334.6 

1651.6 

Environmemal Consequences 1~j 
Proposed Action and Alternatives 

Target Year - Alternative 0 

2008 2013 2033 2058 

1 6 26 51 

379.7 379.7 379.7 379.7 

0 0 0 0 

425 .1 425. L 425.1 425.1 

23.6 23.6 23 .6 23 .6 

85 85 85 85 

9.6 9.6 9.6 9.6 

254.5 254.5 254.5 254.5 

120 1 120 1 120 1 120 1 

Seplem ber 2004 

J&S 03048 
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Code Description 

SCRUBSHRUB Existing Scrub-Shrublands in the 
Active Channel - Rabbitbush, 
Quai lbush, Ironwood, and 
Saltbush 

SOILCEMENT Existing Soil Cement Areas on 
the Slopes of the Active Channel 

URBAN Existing Residential, Industrial 
and Transportation A venues 

TOTALS : 

Va Shly ·ay Akimel EcO.IJISiem 
Resroralion Feasibilily S1udy 
Final Environmenlal lmpac/ Slalemenl 

Target Year - No Action Alternative 

2002 2008 2013 2033 2058 

0 1 6 26 51 

2057. 1 2057. 1 2035 .9 2035.9 2035.9 

33 .9 33 .9 16.3 16.3 16.3 

341.6 341.6 629.8 629 .8 629.8 

5870.6 5870.6 5870.6 5870.6 5870.6 

5-29 

2002 

0 

2057.1 

33 .9 

341.6 

5870.6 
-

Environmenlal Consequences o.f 
Proposed Aclion and Allernali ves 

Target Year - Alternative 0 

2008 2013 2033 2058 

1 6 26 51 

1496.7 1496 .7 1496.7 1496.7 

32 32 32 32 

324.9 324.9 324.9 324.9 

5870.6 5870.6 5870.6 5870.6 

Seplember 2004 

J&S 03048 
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U.S. Army C01ps a/Eng ineers, Los Angeles DislriC! 

Table 5.3-4. Comparison of Habitat Types (Acres): No-Action Alternative and Alternative E 

Code Description 

GCROP Farms and Croplands -
Dairy, Cotton, and 
Alfa lfa 

BUFFER Existing Buffer Zones 
-Mesquite, Ironwood, 
Triangle Bursage, 
Quailbush, Cat-claw 
Acacia, Paloverde, and 
Creosote 

CTWWFOR Existing Cottonwood-
Willow Forests in the 
Ac ti ve Channel 

DESERT Desert Areas - Bare 
Earth, Cacti , Tri angle 
Bursage, Acacia 

DITCHES Ditches 

M ESQU ITE Existing Mesquite 
Woodl ands- on the 
TetTaces and in the 
Active Channel 

NEWBUFFER New ly Developed 
Upland Buffer Zones -
Mesquite, Ironwood, 
Triangle Bm·sage, 
Quailbush, Cat-c law 
Acacia, Paloverde, and 
Creosote 

Va Shly ·ay Akimel Ecosys1em 
Res/ora/ion Feas ibilily Sluc/y 
Final Environmenlallmpacl Sla/emenl 

Target Year- No Action Alternative 

2002 2008 20 13 2033 205 8 2002 

0 l 6 26 51 0 

249.70 249.70 247.40 247.40 247.40 249.70 

0.00 0.00 0.00 0.00 0.00 0.00 

69.50 69.50 30.60 30.60 0.00 69.50 

96 1.90 96 1.90 93 1.90 93 1.90 93 1.90 96 1.90 

56.50 56.50 47.20 47.20 47.20 56.50 

4. 10 4.10 4. 10 4.10 4.10 4.10 

0.00 0.00 0.00 0.00 0.00 0.00 

5-30 

Enl'iromnel1lal Consequences of 
Proposed Aclion and Allernalives 

Target Year - Alternative E 

2008 201 3 2033 2058 

l 6 26 51 

238.20 238.20 238.20 238.20 

0.00 0.00 0.00 0.00 

69.30 69.30 69.30 69.30 

359.20 359.20 359.20 359.20 

53.80 53.80 53.80 53.80 

4.10 4.1 0 4.10 4.10 

0.00 0.00 0.00 0.00 

Seplem ber 2004 

J&S03048 



-------------------U. S. Army Cotps a/Engineers, Los Angeles District 

Code Description 

NEWCWWFOR Newly Developed 
Cottonwood-Willow 
Forests in the Active 
Channel 

NEWMESQUIT Newly Developed 
Mesquite Woodlands -
on the Terraces and in 
the Active Channel 

NEWOPENWAT Newly Developed 
Open Water Areas in 
the Active Channel 

NEWRVRBOTM Newly Developed 
River Bottom Areas in 
the Active Cham1el -
Largely Unvegetated 
(Includes Emergents) 

NEWSCRUB Newly Developed 
Scmb-Shrublands in 
the Active Channel 

OPENWATER Existing Open Water 
Areas in the Active 
Channel - Inactive 
Sand and Gravel 
Operations 

PARKS Parks and Recreation 
Areas 

RIVERBOTTM Existing River Bottom 
Areas in the Active 
Channel - Largely 
Unvegetated (Includes 
Emergents) 

Va Shly ·ay Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental impact Statemenl 

Target Year- No Action Alternative 

2002 2008 2013 2033 

0 1 6 26 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

100.50 100.50 79 .90 79.90 

9.60 9.60 9.60 9.60 

334.60 334.60 216.30 216.30 

5-31 

2058 2002 

51 0 

0.00 0.00 

0.00 0.00 

0.00 0.00 

30.60 0.00 

0.00 0.00 

79.90 100.50 

9.60 9.60 

216.30 334.60 

Environmental Consequences of 
Proposed Action and Altem atives 

Target Year - Alternative E 

2008 2013 2033 2058 

1 6 26 51 

286.40 286.40 286.40 286.40 

296.00 296.00 296.00 296.00 

0.00 0.00 0.00 0.00 

340.80 340.80 340.80 340.80 

808.00 808.00 808 .00 808 .00 

84.90 84.90 84.90 84.90 

9.60 9.60 9.60 9.60 

326.10 326.10 326.10 326.10 

September 2004 

J&S 03048 



U.S. Army Co1ps a/Engineers, Los Angeles District 

Code Description 

SANDGRAVEL Existing Sand and 
Gravel 
Operations/Extractions 
in the Active Channel 

SCRUBSHRUB Existing Scmb-
Shrub1ands in the 
Active Channel -
Rabbi tbush, 
Quai lbush, Ironwood, 
and Saltbush 

SOILCEMENT Existing Soi l Cement 
Areas on the Slopes of 
the Active Channel 

URBAN Existing Residentia l, 
Industria l and 
Transportation 
Avenues 
TOTALS : 

Va Shiv ·ay Akime/ £co.1:rstem 
Restoration Feas ibility Study 
Final Environme/1/a/ Impact Statement 

Target Year- No Action Alternative 

2002 2008 20 13 2033 2058 

0 I 6 26 51 

165 1.60 165 1.60 162 1.60 162 1.60 162 1.60 

2057. 10 2057 .10 2035 .90 2035 .90 2035.90 

33.90 33 .90 16.30 16.30 16.30 

34 1.60 34 1.60 629.80 629.80 629.80 

5870.60 5870.60 5870 .60 5870.60 5870.60 

5-32 

2002 

0 

165 1.60 

2057 .1 0 

33 .90 

34 1.60 

5870.60 

Enl'ironmemal Consequences of 
Proposed Action am/ Alternatives 

Target Year - Alternative E 

2008 20 13 2033 2058 

1 6 26 51 

857.30 857.30 857 .30 857.30 

1698.50 1698.50 1698.50 1698.50 

33.90 33 .90 33 .90 33 .90 

3 13.70 3 13.70 3 13.70 313.70 

5870.60 5870.60 5870 .60 5870.60 

September 2004 

J&S 03048 



-------------------U. S. Army Co1ps of Engineers, Los Angeles District Environmental Consequences of 
Proposed Action and Alternatives 

Table 5.3-5. Comparison of Habitat Types (Acres) : No-Action Alternative and Altern ative A 

Code Description 

AGCROP Fanns and Crop lands -Dairy, Cotton, 
and Alfalfa 

BUFFER Exist ing Buffer Zones -Mesquite, 
Ironwood, Triangle Bursage, 
Quailbush, Cat-claw Acacia, Paloverde, 
and Creosote 

CTWWFOR Existing Cottonwood-Willow Forests in 
the Active Channel 

DESERT Desert Areas - Bare Earth, Cacti , 
Triangle Bursage, Acacia 

DITCHES Ditches 

MESQUITE Existing Mesquite Woodlands - on the 
Tenaces and in the Active Channel 

NEWBUFFER Newly Developed Up land Buffer Zones 
- Mesquite, Ironwood, Triangle 
Bursage, Quailbush, Cat-claw Acacia, 
Paloverde, and Creosote 

NEWCWWFOR Newly Developed Cottonwood-Willow 
Forests in the Active Chmmel 

NEWMESQUIT Newly Developed Mesquite Woodlands 
- on the Tenaces and in the Active 
Channel 

NEWOPENWAT Newly Developed Open Water Areas in 
the Active Channel 

Vo Shly 'ay Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental Impact Statement 

Target Year- No Action Alternative 

2002 2008 2013 2033 2058 

0 1 6 26 51 

249.70 249.70 247.40 247.40 247.40 

0.00 0.00 0.00 0.00 0.00 

69 .50 69.50 30.60 30.60 0.00 

961.90 961.90 931 .90 931 .90 931.90 

56.50 56.50 47.20 47.20 47.20 

4.1 0 4.10 4.10 4. 10 4. 10 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

5-33 

Target Year- Alternative A 

2002 2008 2013 2033 2058 

0 1 6 26 51 

249.70 243.80 243.80 243.80 243 .80 

0.00 0.00 0.00 0.00 0.00 

69.50 69.30 69.30 69.30 69.30 

961.90 613 .10 613 .10 613 .10 613.10 

56.50 53 .80 53.80 53.80 53.80 

4.10 4.10 4.10 4.10 4.10 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

September 2004 

J&S 03048 



U.S. Army Co1ps ()/Engineers, Los Angeles Dis /riC! 

Code Description 

NEWRVRBOTM Newly Developed River Bottom Areas 
in the Active Channel - Largely 
Unvegeta ted (Includes Emergents) 

NEW SCRUB Newly Developed Scrub-Shrublands in 
the Active Channe l 

OPENWATER Existing Open Water Areas in the 
Active Channel -Inactive Sand and 
Gravel Operations 

PARKS Parks and Recreation Areas 

RIVERBOTTM Existing River Bottom Areas in the 
Active Channel- Largely Unvegetated 
(Includes Emergents) 

SANDGRAVEL Existing Sand and Gravel 
Operati ons/Extractions in the Ac ti ve 
Channel 

SCRUBSHRUB Existing Scrub-Shrublands in the 
Acti ve Channel - Rabbitbush, 
Quailbush , Ironwood, and Sa ltbush 

SOILCEMENT Existing Soil Cement Areas on the 
Slopes of the Active Channel 

URBAN Existing Residential, Industria l and 
Transportation Avenues 

TOTALS : 

Va Sh~v ·ar Akimel Ecosyslem 
Res/Ora/ion Feasibilily S!Udy 
Final E11vironmen1al lmpacl Slalemenl 

Target Year- No Action Alternative 

2002 2008 2013 2033 2058 

0 1 6 26 51 

0.00 0.00 0.00 0.00 30.60 

0.00 0.00 0.00 0.00 0.00 

100.50 100.50 79.90 79.90 79.90 

9.60 9.60 9.60 9.60 9.60 

334.60 334.60 2 16.30 2 16.30 216.30 

1651.60 165 1.60 162 1.60 1621.60 1621.60 

2057. 10 2057. LO 2035.90 2035.90 2035 .90 

33.90 33.90 16.30 16.30 16.30 

34 1.60 341.60 629 .80 629 .80 629.80 

5870.60 5870.60 5870.60 5870.60 5870.60 

5-34 

Environmemal Consequences u.f 
Proposed Aclion and Al1erna1ives 

Target Year- Alternative A 

2002 2008 2013 2033 2058 

0 1 6 26 51 

0.00 152 .30 152.30 152.30 152.30 

0.00 495.80 495.80 495.80 495.80 

100.50 100.50 100.50 100.50 100.50 

9.60 9.60 9.60 9.60 9.60 

334.60 332. 10 332. 10 332. 10 332.10 

1651.60 1352. 10 1352.10 1352 .1 0 1352 . 10 

2057. 10 2057. 10 2057. 10 2057 .1 0 2057. 10 

33 .90 33.90 33.90 33.90 33 .90 

34 1.60 353. 10 353. LO 353.10 353 .1 0 

5870.60 5870.60 5870.60 5870.60 5870.60 

Seplem ber 2004 

J&S03048 
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U.S. Army Corps of Engineers, Los Angeles District 

5.3.2 ENVIRONMENTAL IMPACTS 

5.3.2.1 No Action 

Environmen!al Consequences oj 
Proposed Ac1ion and Allernatives 

Under the No-Action Alternative, riparian and wetland habitats would not be restored and 
immediate conditions would not change from those documented in baseline studies. Alternative 
0 would result in no change, or possibly a decrease, in the AAFCUs available. 

Impact: Long-Term Increase in Saltcedar and Decrease in Cottonwood/Willow Vegetation 

The No-Action Alternative would result in a long-term increase in saltcedar. 
Cottonwood/willow habitat would be expected to decline. Though undesirable, this would still 
be considered a less-than-significant impact to biological resources in the project area. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Decrease in Wildlife Habitat 

Implementation of the No-Action Alternative would result in long-term habitat degradation. The 
increase in saltcedar and decrease in cottonwood/willow habitat would diminish habitat values of 
vegetation available to riparian-obligate wildlife. The decline of cottonwood/willow habitat 
value would result in the eventual decrease of optimal habitat avai lable to the southwestern 
willow flycatcher. However, saltcedar is utilized by southwestern willow flycatchers and its 
spread would constitute a less-than-significant impact. 

Mitigation Measure: No mitigation required. 

5.3.2.2 Alternative F 

Alternative F would result in a substantial increase in the cottonwood/willow, new river bottom 
(including freshwater marsh), and open water communities compared to future conditions 
without the project (Figure 3-6) . Alternative F would result in an expected increase of nearly 
1,035 AAFCUs. 

This alternative would substantially increase the habitat values of the area, including preventing 
the anticipated decrease in cottonwood/willow habitat and corresponding increase in saltcedar. 
This alternative would also result in the physical removal of non-native saltcedar habitat in areas 
where the new habitat cells would be created. On a long-term basis, a substantial improvement 
in vegetation communities in the area would result. 

Va Shly 'ay Akimel Ecosystem 
Res/Ora/ion Feasibility Study 
Final Environmenlal lmpac/ Sta/emenl 
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U. S. Army Corps of Engineers, Los Angeles DistriCI 

Impact: Substantial Short-Term Impacts on Vegetation 

Environmental Consequences oj 
Proposed Action and Alternatives 

Implementation of Alternative F would also result in substantial short-term impacts on 
vegetation. The major disruption would be to saltcedar habitat, which would be removed in 
some areas. There is also the potential for other communities to be indirectly disturbed during 
grading and restoration. This would be a potentially significant impact but can be mitigated 
through the implementation of Mitigation Measure BR-1. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

During the final design of the project, disturbances to areas of existing vegetation that are not 
within the project footprint can be minimized through careful phasing of the project construction. 
Areas of desirable vegetation can be delineated on construction plans as areas that are not to be 
disturbed. Additionally, vegetation removal would occur outside of the spring breeding season 
(usually late January to early April) to ensure adequate time for a majority of the avian offspring 
to disperse prior to construction activities. 

Impact: Substantial Increase in Wildlife Habitat 

On a long-term basis, habitat value in the region would increase substantially . The primary 
benefit would be to riparian-obligate bird species due to increases in cottonwood/willow and 
mesquite communities. There would also be a substantial increase in habitat for shorebirds and 
waterfowl associated with the constructed wetlands. In addition, it is anticipated that amphibian 
species would benefit from implementation of Alternative F, and that this alternative would 
increase foraging habitat for raptors and mammalian carnivores. This is a beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impact on Common Wildlife Species 

Construction and restoration activities may have a potentially significant short-term impact on 
common wildlife. Of particular concern is the disruption of nesting and nesting habitat for 
riparian-obligate species. Even saltcedar, an exotic weed species proposed for removal, provides 
some nesting habitat for these species. 

Noise and other construction activities may also tend to cause wildlife to avoid the area. 
Although the short-term effects may be considerable, with the exception of listed wildlife 
species, the species that would be affected are locally abundant and would only be displaced on a 
temporary basis. In addition, mitigation described below for listed wildlife species would also 
have benefits for common wildlife in the project study area. Therefore, this is not considered a 
significant impact. 

Va Sh~)' 'ay Akimel Ecosvstem 
Restoration Feasibili(l' Study 
Final Environmental Impact Statement 
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U.S. Army Corps of Engineers, Los Angeles District Environmental Consequences oj 
Proposed Action and Alternatives 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

During the final design of the project, disturbances to areas of existing vegetation that are not 
within the project footprint can be minimized through careful phasing of the project construction. 
Areas of desirable vegetation can be delineated on construction plans as areas that are not to be 
disturbed. Additionally, vegetation removal would occur outside of the spring breeding season 
(usually late January to early April) to ensure adequate time for a majority of the avian offspring 
to disperse prior to construction activities. 

Impact: Short-Term Impact on Habitat for Listed Species 

Suitable habitat for the Yuma clapper rail is present adjacent to the SR 1011202 interchange. 
Surveys conducted in 2003 of the wetland habitat in this location did not detect the presence of 

clapper rails. Bald eagles are not known to nest in the project area; however, bald eagles 
foraging within the project area could experience short-tern1 impacts due to the removal of 
vegetation used as cover and foraging habitat by bald eagle prey. This impact can be mitigated 
through the implementation of Mitigation Measure BR-1 , which will be timed to occur during 
the bald eagle nesting season and when the likelihood of bald eagles foraging within the project 
area is decreased. 

Tamarisk vegetation provides habitat for breeding populations of southwestern willow 
flycatchers and western yellow-billed cuckoos. While isolated patches of this type of vegetation 
are present within the project area, there are no known occurrences of breeding flycatchers or 
cuckoos within the project area (Corman pers. comm.). Removal of exotic tamarisk would not 
impact either of these two species. 

Prior to construction, the Corps will reevaluate the suitability of vegetation communities located 
within the project area to support threatened and endangered species. If suitable habitat has 
developed that was not part of the original Section 7 consultation, the Corps will coordinate with 
USFWS to determine the necessity of of surveys. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

During the final design of the project, disturbances to areas of existing vegetation that are not 
within the project footprint can be minimized through careful phasing of the project construction. 
Areas of desirable vegetation can be delineated on construction plans as areas that are not to be 
disturbed. Additionally, vegetation removal would occur outside of the spring breeding season 
(usually late January to early April) to ensure adequate time for a majority of the avian offspring 
to disperse prior to construction activities . 

Impact: Long-Term Increase in Habitat for Listed Wildlife Species 

On a long-term basis, a substantial increase in nesting and foraging habitat for the southwestern 
willow flycatcher, the western yellow-billed cuckoo, and the Yuma clapper rail is anticipated. 
Implementation of Alternative F is also expected to increase potential habitat for the cactus 

Va Shly'ay Akimel Ecosystem 
Restoration Feasibility S tudy 
Final Environmental Impact Statement 

5-37 
September 2004 

J&S 03048 



U.S. Army C01ps of Engineers, Los Angeles District Environmemal Consequences of 
Proposed Action and Alternatives 

ferruginous pygmy-owl and increase foraging habitat for sensitive raptor species such as the 
peregrine falcon and the bald eagle. A substantial beneficial impact on the sensitive species 
occurring or potentially occurring in the study area is expected in the long term. 

Mitigation Measure: No mitigation required. 

Impact: Potential Impact on Vegetation, Wildlife, and Sensitive Species during Long-Term 
O&M Activities 

As described in Section 3.2.1.5 , long-term maintenance activities would be needed to maintain 
flood protection capacity and retain the habitat values of the restored vegetation. The 
implementation of this alternative would result in increased habitat values and would create 
high-quality habitat for the southwestern willow flycatcher and the Yuma clapper rail. The 
O&M activities have the potential to affect the restored habitat and sensitive species. Channel 
and drainage maintenance, vector control, sediment removal from restoration features, and 
removal of saltcedar regrowth can produce potentially significant short-tern1 impacts. 

The greatest potentially significant impact would be the necessary removal of sediment from the 
open water and marsh habitat. Although thi s activity is necessary to maintain the habitat, there 
would be short-term loss of marsh vegetation and potential loss of Yuma clapper rail habitat. 
This activity may also disturb nesting southwestern willow flycatchers in cottonwood/willow 
habitat by creating substantial noise. Other activities may also create short-term disturbances to 
this habitat. Implementation ofMitigation Measure BR-2 would reduce these impacts to a less
than-significant level. 

Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating Basis 
and Only During Non-Nesting Periods 

Sediment removal activities and other activities would only be conducted during non-nesting 
periods ofthe southwestern willow flycatcher, the yellow-billed cuckoo, and the Yuma clapper 
rail. In the case of sediment removal, these activities would be conducted on a rotating basis so 
that no more that 25% of the marsh area would be affected in any one year. 

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

Alternative F would result in disturbance of waters of the United States during the construction 
phase as habitat areas located between the riverbanks. However, these areas would only be 
disturbed during the construction phase. Once constructed, these areas would gradually provide 
high-quality habitat to replace the existing degraded areas. No pennanent loss of jurisdictional 
waters would occur; thus, this is not considered a significant impact. 

Mitigation Measure: No mitigation required. 
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U.S. Army C01ps of Engineers, Los Angeles District Environmental Consequences o) 
Proposed Action and Alternatives 

Impact: Short-Term Impacts on Waters of the United States during O&M Activities 

O&M activities required to maintain the habitat cell s and supporting features have the potential 
to affect jurisdictional waters within the project footprint. However, these effects would be 
short-term in duration and are required to ensure that the new habitat areas remain viable. 
Implementation of Mitigation Measure BR-3 would reduce this impact to a less-than-significant 
level. 

Mitigation Measure BR-3: Minimize Disturbance to Waters of the United States 

Dming O&M activities, care would be taken to minimize any necessary disturbance to waters of 
the United States and to ensure that such activities comply with the provisions of Section 404 of 
the Clean Water Act and its associated regulations. 

5.3.2.3 Alternative N 

As with Alternative F, Alternative N would result in a substantial increase in the 
cottonwood/willow, new river bottom (including freshwater marsh), and open water 
communities compared to future conditions without the project (Figure 3-6). This alternative 
would substantially increase the habitat values of the area, including preventing the anticipated 
decrease in cottonwood/willow habitat and the subsequent increase in saltcedar. This alternative 
would also result in the physical removal of non-native saltcedar habitat in areas where the new 
habitat cells would be created. As a result, an increase of nearly 913 AAFCUs is expected with 
the implementation of Alternative N. On a long-term basis, a substantial improvement in 
vegetation communities in the area would result. 

Impact: Substantial Short-Term Impacts on Vegetation 

As with Alternative F, implementation of Alternative N would also result in substantial short
term impacts on vegetation. The major disruption would be to saltcedar habitat, which would be 
removed in some areas. There is also the potential for other communities to be indirectly 
disturbed during grading and restoration. This would be a potentially significant impact but can 
be mitigated through the implementation of Mitigation Measure BR-1. 

Mitigation Measure BR-1 : Minimize Disturbance of Vegetation during Construction 

See Alternative F for a description of this mitigation measure. 

Impact: Substantial Increase in Wildlife Habitat 

As with Alternative F, on a long-term basis, habitat value in the region would increase 
substantially. The primary benefit would be to riparian-obligate bird species due to increases in 
cottonwood/willow and mesquite communities. There would also be a substantial increase in 
habitat for shorebirds and waterfowl associated with the constructed wetlands. It is also 
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U.S. Army Corps of Engineers, Los Angeles District Environmemal Consequences oj 
Proposed Action and Alternatives 

anticipated that amphibian species would benefit from implementation of Alternative N, and that 
this alternative would increase foraging habitat for raptors and mammalian carnivores. This is a 
beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impact on Common Wildlife Species 

As with Alternative F, construction and restoration activities may have a potentially significant 
short-term impact on common wildlife. Of particular concern is the disruption of nesting and 
nesting habitat for riparian-obligate species. Even saltcedar, an exotic weed species proposed for 
removal, provides some nesting habitat for these species. 

Noise and other construction activities may also tend to cause wildlife to avoid the area. 
Although the short-term effects would be considerable, with the exception of listed wildlife 
species, the species that would be affected are locally abundant and would only be displaced on a 
temporary basis . In addition, mitigation described below for listed wildlife species would also 
have benefits for common wildlife in the project study area. Therefore, this is not considered a 
significant impact. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

See Alternative F for a description of this mitigation measure. 

Impact: Short-Term Impact on Habitat for Listed Species 

Suitable habitat for the Yuma clapper rail is present adjacent to the SR 101/202 interchange. 
Surveys conducted in 2003 of the wetland habitat in this location did not detect the presence of 
clapper rails. Bald eagles are not known to nest in the project area; however, as with 
Alternative F, bald eagles foraging within the project area could experience short-term impacts 
due to the removal of vegetation used as cover and foraging habitat by bald eagle prey. This 
impact can be mitigated through the implementation of Mitigation Measure BR-1 , which will be 
timed to occur during the bald eagle nesting season and when the likelihood of bald eagles 
foraging within the project area is decreased. 

Tamarisk vegetation provides habitat for breeding populations of southwestern willow 
flycatchers and western yellow-billed cuckoos. While isolated patches of this type of vegetation 
are present within the project area, there are no known occurrences of breeding flycatchers or 
cuckoos within the project area (Corman pers. comm.). Removal of exotic tamarisk would not 
impact either of these two species. 

Prior to construction, the Corps will reevaluate the suitability of vegetation communities located 
within the project area to support threatened and endangered species. If suitable habitat has 
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developed that was not part of the original Section 7 consultation, the Corps will coordinate with 
USFWS to determine the necessity of of surveys. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

See Alternative F for a description of this mitigation measure. 

Impact: Long-Term Increase in Habitat for Listed Wildlife Species 

As with Alternative F, on a long-term basis, a substantial increase in nesting and foraging habitat 
for the southwestern willow flycatcher, the western yellow-billed cuckoo, and the Yuma clapper 
rail is anticipated. Implementation of Alternative N is also expected to increase potential habitat 
for the cactus ferruginous pygmy-owl and increase foraging habitat for sensitive raptor species 
such as the peregrine falcon and the bald eagle. A substantial beneficial impact on the sensitive 
species occurring or potentially occurring in the study area is expected in the long term. 

Mitigation Measure: No mitigation required. 

Impact: Potential Impact on Vegetation, Wildlife, and Sensitive Species during Long-Term 
O&M Activities 

As described in Section 3.2.1.5, long-term maintenance activities would be needed to maintain 
flood protection capacity and retain the habitat values of the restored vegetation. The 
implementation of this alternative would result in increased habitat values and would create 
high-quality habitat for the southwestern willow flycatcher and the Yuma clapper rail. The 
O&M activities have the potential to affect the restored habitat and sensitive species. Channel 
and drainage maintenance, vector control, sediment removal from restoration features , and 
removal of saltcedar regrowth can produce potential short-term impacts. 

The greatest potential impact would be the necessary removal of sediment from the open water 
and marsh habitat. Although this activity is necessary to maintain the habitat, there would be 
short-term loss of marsh vegetation and potential loss of Yuma clapper rail habitat. This activity 
may also disturb nesting southwestern willow flycatchers in cottonwood/willow habitat by 
creating substantial noise. Other activities may also create short-term disturbances to this 
habitat. However, implementation of Mitigation Measure BR-2 would reduce these impacts to a 
less-than-significant level. 

Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating Basis 
and Only During Non-Nesting Periods 

See Alternative F for a description of this mitigation measure. 
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Impact: Short-Term Impacts on Waters of the United States 

Environmenlal Consequences oj 
Proposed Aclion and Allernalives 

As with Alternative F, Alternative N would result in disturbance ofwaters of the United States 
during the construction phase as habitat areas located between the riverbanks . However, these 
areas would only be disturbed during the construction phase. Once constructed, these areas 
would gradually provide high-quality habitat to replace the existing degraded areas. No 
permanent loss of jurisdictional waters would occur; thus, this is not considered a significant 
impact. 

Mitigation Measure: No mitigation required . 

Impact: Short-Term Impacts on Waters of the United States during O&M Activities 

As with Alternative F, O&M activities required to maintain the habitat cells and supporting 
features have the potential to affect jurisdictional waters within the project footprint. However, 
these effects would be short-term in duration and are required to ensure that the new habitat areas 
remain viable. Implementation of Mitigation Measure BR-3 would reduce thi s impact to a less
than-significant level. 

Mitigation Measure: BR-3: Minimize Disturbance to Waters of the United States 

See Alternative F for a description of this mitigation measure. 

5.3.2.4 Alternative 0 (Preferred Alternative) 

As with Alternative F, Alternative 0 would result in a substantial increase in the 
cottonwood/willow, new river bottom (including freshwater marsh), and open water 
communities compared to future conditions without the project. This alternative would 
substantially increase the habitat values of the area, including preventing the anticipated decrease 
in cottonwood/willow habitat and the subsequent increase in saltcedar. This alternative would 
also result in the physical removal of non-native saltcedar habitat in areas where the new habitat 
cells would be created. As a result, an increase of nearly 963 AAFCUs is expected with the 
implementation of Alternative 0 . On a long-tern1 basis, a substantial improvement in vegetation 
communities in the area would result. 

Impact: Substantial Short-Term Impacts on Vegetation 

As with Alternative F, implementation of Alternative 0 would also result in substantial short
term impacts on vegetation. The major disruption would be to saltcedar habitat, which would be 
removed in some areas. There is also the potential for other communities to be indirectly 
di sturbed during grading and restoration. This would be a potentially significant impact but can 
be mitigated through the implementation of Mitigation Measure BR-1. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 
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U.S. Army Corps of Eng ineers, Los Angeles District 

See Alternative F for a description of this mitigation measure. 

Impact: Substantial I ncrease in Wildlife Habitat 

Environme/1/a/ Consequences o.f 
Proposed Ac1ion and Allernalives 

As with Alternative F, on a long-term basis, habitat value in the region would increase 
substantially. The primary benefit would be to riparian-obligate bird species due to increases in 
cottonwood/willow and mesquite communities. There would also be a substantial increase in 
habitat for shorebirds and waterfowl associated with the constructed wetlands. It is also 
anticipated that amphibian species would benefit from implementation of Alternative 0 , and that 
this alternative would increase foraging habitat for raptors and mammalian carnivores. This is a 
beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impact on Common Wildlife Species 

As with Alternative F, construction and restoration activi ties may have a potentially significant 
short-term impact on common wi ldlife. Of particular concern is the disruption of nesting and 
nesting habitat for riparian-obligate species. Even saltcedar, an exotic weed species proposed for 
removal, provides some nesting habitat for these species. 

Noise and other construction activities may also tend to cause wildlife to avoid the area. 
Although the short-term effects would be considerable, with the exception of listed wildlife 
species, the species that would be affected are locally abundant and would only be displaced on a 
temporary basis. In addition, mitigation described below for listed wildlife species would also 
have benefits for common wildlife in the project study area. Therefore, this is not considered a 
significant impact. 

Mitigation Measure BR-1: Minimize Distu rbance of Vegetation during Construction 

See Alternative F for a description of this mitigation measure. 

Impact: Short-Term Impact on Habitat fo r Listed Species 

Suitable habitat for the Yuma clapper rail is present adjacent to the SR 101 /202 interchange. 
Surveys conducted in 2003 of the wetland habitat in this location did not detect the presence of 
clapper rails. Bald eagles are not known to nest in the project area; however, as with 
Alternative N, bald eagles foraging within the project area could experience short-term impacts 
due to the removal of vegetation used as cover and foraging habitat by bald eagle prey. This 
impact can be mitigated through the implementation of Mitigation Measure BR-1 , which will be 
timed to occur during the bald eagle nesting season and when the likelihood of bald eagles 
foraging within the project area is decreased. 
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Tamarisk vegetation provides habitat for breeding populations of southwestern willow 
flycatchers and western yellow-billed cuckoos. While isolated patches of this type of vegetation 
are present within the project area, there are no known occurrences of breeding flycatchers or 
cuckoos within the project area (Corman pers. comm.). Removal of exotic tamarisk would not 
impact either of these two species. 

Prior to construction, the Corps will reevaluate the suitability of vegetation communities located 
within the project area to support threatened and endangered species. If suitable habitat has 
developed that was not part of the original Section 7 consultation, the Corps will coordinate with 
USFWS to determine the necessity of of surveys. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

See Alternative F for a description of this mitigation measure. 

Impact: Long-Term Increase in Habitat for Listed Wildlife Species 

As with Alternative F, on a long-term basis, a substantial increase in nesting and foraging habitat 
for the southwestern willow flycatcher, the western yellow-billed cuckoo, and the Yuma clapper 
rail is anticipated. Implementation of Alternative F is also expected to increase potential habitat 
for the cactus ferruginous pygmy-owl and increase foraging habitat for sensitive raptor species 
such as the peregrine falcon and the bald eagle. A substantial beneficial impact on the sensitive 
species occurring or potentially occurring in the study area is expected in the long term. 

Mitigation Measure: No mitigation required. 

Impact: Potential Impact on Vegetation, Wildlife, and Sensitive Species during Long-Term 
O&M Activities 

As described in Section 3.2.1.5, long-term maintenance activities would be needed to maintain 
flood protection capacity and retain the habitat values of the restored vegetation. The 
implementation of this alternative would result in increased habitat values and would create 
high-quality habitat for the southwestern willow flycatcher and the Yuma clapper rail. The 
O&M activities have the potential to affect the restored habitat and sensitive species. Channel 
and drainage maintenance, vector control, sediment removal from restoration features, and 
removal of saltcedar regrowth can produce potential short-tem1 impacts. 

The greatest potential impact would be the necessary removal of sediment from the open water 
and marsh habitat. Although this activity is necessary to maintain the habitat, there would be 
short-term loss of marsh vegetation and potential loss of Yuma clapper rail habitat. This activity 
may also disturb nesting southwestern willow flycatchers in cottonwood/willow habitat by 
creating substantial noise. Other activities may also create short-term disturbances to this 
habitat. However, implementation of Mitigation Measure BR-2 would reduce these impacts to a 
less-than-significant level. 
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Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating Basis 
and Only During Non-Nesting Periods 

See Alternative F for a description of this mitigation measure. 

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

As with Alternative F, Alternative 0 would result in disturbance of waters of the United States 
during the construction phase as habitat areas located between the riverbanks. However, these 
areas would only be disturbed during the construction phase. Once constructed, these areas 
would gradually provide high-quality habitat to replace the existing degraded areas. No 
permanent loss of jurisdictional waters would occur; thus, this is not considered a significant 
impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impacts on Waters of the United States during O&M Activities 

As with Alternative F, O&M activities required to maintain the habitat cells and supporting 
features have the potential to affect jurisdictional waters within the project footprint. However, 
these effects would be short-term in duration and are required to ensure that the new habitat areas 
remain viable. Implementation of Mitigation Measure BR-3 would reduce this impact to a less
than-significant level. 

Mitigation Measure: BR-3: Minimize Disturbance to Waters of the United States 

See Alternative F for a description of this mitigation measure. 

5.3.2.5 Alternative E 

Alternative E would result in impacts similar to Alternative F. A substantial increase in 
cottonwood/willow, new river bottom (including freshwater marsh), and open water 
communities is expected (Figure 3-7). The alternative would substantially increase habitat 
values of the area and limit the spread of saltcedar. An increase of nearly 926 AAFCUs would 
be expected with the implementation of Alternative E. 

Impact: Substantial Short-Term Impacts on Vegetation 

As with Alternative F, implementation of Alternative E would result in substantial short-term 
impacts on vegetation, including removal of saltcedar in some areas. Indirect disturbance of 
other communities during grading and restoration may be potentially significant but can be 
mitigated through Mitigation Measure BR-1. 
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Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

See Altemative F for a description of this mitigation measure. 

Impact: Substantial Increase in Wildlife Habitat 

As with Altemative F, habitat value in the region would increase substantially over the long 
tem1. The primary benefit would be to riparian-obligate bird species dues to increases in 
cottonwood/willow and mesquite communities. There will also be a substantial increase in 
habitat for shorebirds and waterfowl associated with the constructed wetlands. It is also 
anticipated that amphibians will benefit from implementation of thi s altemative. This altemative 
is also expected to increase foraging habitat for raptors and mammalian camivores. This is a 
beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impact on Common Wildlife Species 

Construction and restoration activities may have a substantial short-term impact on common 
wildlife resources as described for Altemative F. Of particular concem is the short-term 
disruption of nesting and nesting habitat for riparian-obligate species. Even saltcedar, an exotic 
species proposed for removal, provides nesting habitat for these species. Noise and other 
construction activities may cause wildlife to avoid the area. With the exception of listed wildlife 
species, the species that would be affected are locally abundant and would only be displaced on a 
temporary basis; therefore, this is not considered a significant impact. Mitigation described 
below for listed wildlife species would also have benefits for common wildlife in the project 
study area. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

See Altemative F for a description of this mitigation measure. 

Impact: Short-Term Impact on Habitat for Listed Wildlife Species 

Suitable habitat for the Yuma clapper rail is present adjacent to the SR 1011202 interchange. 
Surveys conducted in 2003 of the wetland habitat in this location did not detect the presence of 
clapper rails. Bald eagles are not known to nest in the project area; however, as with 
Altemative 0 , bald eagles foraging within the project area could experience short-term impacts 
due to the removal of vegetation used as cover and foraging habitat by bald eagle prey. This 
impact can be mitigated through the implementation of Mitigation Measure BR-1 , which will be 
timed to occur during the bald eagle nesting season when the likelihood of bald eagles foraging 
within the project area is decreased. 
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Tamarisk vegetation provides habitat for breeding populations of southwestern willow 
flycatchers and western yellow-billed cuckoos. While isolated patches of this type of vegetation 
are present within the project area, there are no known occurrences of breeding flycatchers or 
cuckoos within the project area (Corn1an pers. comm.). Removal of exotic tamarisk would not 
impact either of these two species. 

Prior to construction, the Corps will reevaluate the suitability of vegetation communities located 
within the project area to support threatened and endangered species. If suitable habitat has 
developed that was not part of the original Section 7 consultation, the Corps will coordinate with 
USFWS to determine the necessity of of surveys. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation During Construction 

See Alternative F for a description of this mitigation measure. 

Impact: Long-Term Increase in Habitat for Listed Wildlife Species 

On a long-term basis, a substantial increase in habitat is anticipated for the southwestern willow 
flycatcher, the western yellow-billed cuckoo, and the Yuma clapper rail. Implementation of 
Alternative E would also increase potential habitat for the cactus ferruginous pygmy-owl and 
increase foraging habitat for sensitive raptor species such as the peregrine falcon and the bald 
eagle. A substantial beneficial impact on the sensitive species occurring or potentially occurring 
in the study area is expected in the long tern1. 

Mitigation Measure: No mitigation required. 

Impact: Potential Impact on Vegetation, Wildlife, and Sensitive Species during Long-Term 
O&M Activities 

O&M activities have the potential to affect restored habitat and sensitive species as discussed for 
Alternative F. Removal of sediment from open water and marsh habitat would result in potential 
loss of Yuma clapper rail habitat and noise disturbance of nesting southwestern willow 
flycatchers. However, implementation of Mitigation Measure BR-2 would reduce these impacts 
to a less-than-significant level. 

Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating 
Basis and Only during Non-Nesting Periods 

See Alternative F for a description of this mitigation measure. 
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Impact: Short-Term Impacts on Waters ofthe United States 

Environmental Consequences of 
Proposed Aclion and Allern01ives 

As with Alternative F, Alternative E would result in disturbance of waters of the United States 
during the construction phase as habitat areas located between the riverbanks are constructed. 
However, these areas would only be disturbed during the construction phase. Once constructed, 
these areas would gradually provide high-quality habitat to replace the existing degraded areas . 
No pem1anent loss of jurisdictional waters would occur; therefore, this is not considered a 
significant impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impacts on Waters of the United States during O&M Activities 

As with Alternative F, O&M activities required to maintain the habitat cells and supporting 
features have the potential to affect jurisdictional waters within the project footprint. However, 
these effects would be short-term in duration and are required to ensure that the new habitat areas 
remain viable. This would not constitute a significant impact. 

Mitigation Measure BR-3: Minimize Disturbance to Waters of the United States 

See Alternative F for a description of this mitigation measure. 

5.3.2.6 Alternative A 

Implementation of Alternative A would result in a long-term increase in the cottonwood/willow, 
because of the removal of saltcedar (Figure 3-8) . As with Alternative F, this alternative would 
increase the habitat values of the area, though not to the magnitude of the other alternatives . 
This alternative would, in affect, prevent an increase in saltcedar. An increase of nearly 373 
AAFCUs is predicted with the implementation of Alternative A. 

Impact: Substantial Short-Term Impacts on Vegetation 

Potentially significant short-term impacts on vegetation would result under this alternative, as 
under Alternative F. Saltcedar habitat would be removed in some areas, and grading could 
indirectly disturb other communities. This impact can be mitigated through Mitigation Measure 
BR-1. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation During Construction 

See Alternative F for a description of this mitigation measure. 
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Impact: I ncrease in Wildlife Habitat 

Environmental Consequences oj 
Proposed Action and Alternatives 

An increase in habitat value in the region is expected with Alternative A, as for the other action 
alternatives. Riparian-obligate bird species would benefit from the removal of saltcedar to allow 
for cottonwood/willow growth. This is a beneficial impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impact on Common Wildlife Species 

Construction and restoration would have a less-than-significant impact on common wildlife 
resources . The species that would be affected are locally abundant and would only be displaced 
on a temporary basis. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impact on Habitat for Listed Species 

Suitable habitat for the Yuma clapper rail is present adjacent to the SR 1011202 interchange. 
Surveys conducted in 2003 of the wetland habitat in this location did not detect the presence of 
clapper rails. Bald eagles are not known to nest in the project area; however, as with 
Alternative E, bald eagles foraging within the project area could experience short-term impacts 
due to the removal of vegetation used as cover and foraging habitat by bald eagle prey. This 
impact can be mitigated through the implementation of Mitigation Measure BR- 1, which will be 
timed to occur during the bald eagle nesting season when the likelihood of bald eagles foraging 
within the project area is decreased. 

Tamarisk vegetation provides habitat for breeding populations of southwestern willow 
flycatchers and western yellow-billed cuckoos. While isolated patches of this type of vegetation 
are present within the project area, there are no known occurrences of breeding flycatchers or 
cuckoos within the project area (Corman pers. comm.). Removal of exotic tamarisk would not 
impact either of these two species. 

Prior to construction, the Corps will reevaluate the suitability of vegetation communities located 
within the project area to support threatened and endangered species. If suitable habitat has 
developed that was not part of the original Section 7 consultation, the Corps will coordinate with 
USFWS to determine the necessity of of surveys. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation During Construction 

See Alternative F for a description of this mitigation measure. 
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Impact: Long-Term Increase in Habitat for Listed Wildlife Species 

Environmental Consequences oj 
Proposed Action and Alternatives 

Habitat for the southwestern willow flycatcher, the western yellow-billed cuckoo, and the Yuma 
clapper rail would increase over the long term, as with Alternative F. Implementation of 
Alternative A is also expected to increase potential habitat for the cactus ferruginous pygmy-owl 
and increase foraging habitat for sensitive raptors such as the peregrine falcon and bald eagle. 
Sensitive species occurring or potentially occurring in the study area would benefit over the long 
term. 

Mitigation Measure: No mitigation required. 

Impact: Potential Impact on Vegetation, Wildlife, and Sensitive Species during Long-Term 
O&M Activities 

Maintenance activities to retain flood protection capacity and habitat values of the restored 
wetlands have the potential to affect restored habitat and sensitive species. Channel and drainage 
maintenance, vector control, sediment removal from restoration features , and removal of 
saltcedar regrowth can produce potential short-term impacts as described for Alternatives F, N, 
and E. Removal of sediment from open water and marsh habitat may result in loss of Yuma 
clapper rail habitat and disturbance of nesting southwestern willow flycatchers. However, 
implementation of Mitigation Measure BR-2 would reduce this impact to a less-than-significant 
level. 

Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating 
Basis and Only during Non-Nesting Periods. 

See Alternative F for a description of this mitigation measure. 

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

As with Alternative F, Alternative A would result in disturbance of waters of the United States 
during the construction phase as habitat areas located between the riverbanks are constructed. 
However, these areas would only be disturbed during the construction phase. Once constructed, 
these areas would gradually provide high-quality habitat to replace the existing degraded areas. 
No permanent loss of jurisdictional waters would occur; therefore, this is not considered a 
significant impact. 

Mitigation Measure: No mitigation required. 

Impact: Short-Term Impacts on Waters of the United States during O&M Activities 

As with Alternative F, O&M activities required to maintain the habitat cells and supporting 
features have the potential to affect jurisdictional waters within the project footprint. However, 
these effects would be short-term in duration and are required to ensure that the new habitat areas 
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Proposed Action and Alternatives 

remain viable. Implementation of Mitigation Measure BR-3 would reduce these impacts to a 
less-than-significant level. 

Mitigation Measure BR-3: Minimize Disturbance to Waters of the United States 

See Alternative F for a description of this mitigation measure. 
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5.4 CULTURAL RESOURCES 

5.4.1 APPROACH AND METHODOLOGY 

5.4.1.1 Significance Criteria 

Environmenlal Consequences oj 
Proposed Aclion and Al!ernmives 

Adverse effects to sites and properties listed on, or eligible for inclusion in the National Register 
of Historic Places (NRHP) are evaluated based on the Criteria of Adverse Effect as outlined in 36 
Code ofFederal Regulations (CFR) 800.5 ofthe regulations implementing Section 106 of the 
National Historic Preservation Act (NHPA). These regulations were recently amended and 
became final in 2000. The Criteria of Adverse Effect are described as follows : 

An adverse effect is found when an undertaking may alter, directly or indirectly, the characteristics of 
a historic prope11y that qualify the property for inclusion in the National Register in a manner that 
would diminish the integrity of the property's location, design, setting, materials, workmanship, 
feeling, or association. Consideration shall be given to all qualifying characteristics of a historic 
propetty, including those that may have been identified subsequent to the original evaluation of the 
property's eligibility for the National Register. Adverse effects may include reasonably foreseeable 
effects caused by the undettaking that may occur later in time, be farther removed in distance or be 
cumulative. Adverse effects on historic properties include, but are not limited to : 

(I) Physical destruction of or damage to all or pa11 of the property; (ii) Alteration of a property, 
including restoration, rehabilitation, repair, maintenance, stabilization, hazardous material remediation 
and provision of handicapped access , that is not consistent with the Secretary 's Standards for the 
Treatment of Historic Properties (36 CFR pat1 68) and applicable guidelines; (iii) Removal of the 
property from its historic location; (iv) Change of the character of the property's use or of physical 
features within the propetty's setting that contribute to its historic significance; (v) Introduction of 
visual , atmospheric, or audible elements that diminish the integrity of the property's significant 
historic features; (vi) Neglect of a prope11y which causes its deterioration, except where such neglect 
and deterioration are recognized qualities of a property of religious and cultural significance to an 
Indian tribe or Native Hawaiian organization; and (vii) Transfer, lease, or sale of property out of 
Federal ownership or control without adequate and legally enforceable restrictions or conditions to 
ensure long-term preservation of the property ' s historic significance. 

5.4.1.2 Coordination and Preliminary Archaeological Surveys 

To meet the requirements of Section 106 of the NHPA, as implemented by 36 CFR 800, the 
Corps has conducted a records and literature search and field survey of the areas of potential 
effect for each of the project alternatives. NRHP evaluations have been made for some of the 
prehistoric and historic sites that have been identified. If any resources are determined to be 
NRHP eligible, and avoidance is not feasible, mitigation measures would be detailed in a 
Memorandum of Agreement (MOA) between the Corps, the SRPMIC, the City of Mesa, and the 
Arizona State Historic Preservation Officer (SHPO). Initial informal consultations with the 
SHPO have been initiated towards compliance with the NHP A. 
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Results of the archival studies and archeological surveys, along with the Corps ' determinations 
ofNRHP eligibility, will be sent to the Arizona SHPO for review and comment. If it is 
determined that the project will have an adverse effect on NRHP-listed or eligible properties, the 
Advisory Council on Historic Preservation will be afforded the opportunity to comment on the 
project in accordance with Section 106 of the NHP A. 

All archival and archeological studies will be provided to the Salt River Pima-Maricopa Indian 
Community. 

5.4.2 ENVIRONMENTAL IMPACTS 

5.4.2.1 No Action 

Implementation of the No-Action Alternative will not result in any direct impacts on cultural 
resources . It is probable, however, that sites may be disturbed or lost both by other human 
actions that are not project related and through natural processes such as erosion. 

5.4.2.2 Alternative F 

Activities involved in constructing features to accomplish ecosystem restoration under this 
alternative would involve ground disturbance to varying degrees, depending on specific location 
within the project area. Defined activities necessary for ecosystem restoration under this 
alternative include reshaping and grading for irrigation, planting of vegetation, river 
channelization, construction of grade control structures, and bank stabilization. All of these 
activities would have an adverse effect on NRHP sites. 

Impact: Potential Disturbance or Loss of Properties Listed or Eligible for Listing on the 
National Register 

The restoration activities described above would move artifacts, ecofactual materials, and 
features from their original provenance. This displacement would either destroy or significantly 
diminish the scientific value of any information potential, and hence adversely affect NRHP 
eligibility. Additionally, the newly planted vegetation would create adverse affects as the plants 
grow and develop root systems. Roots are a common form of archeological site disturbance 
(bioturbation). Increasing the levels of water in the soil would change the soil chemistry, and 
possibly increase the degradation of important perishable ecofactual remains. 

Under Alternative F, several known cultural sites have the potential to be adversely affected. 
This represents a significant and unavoidable impact. The exact number is being updated based 
on recent survey and subsurface testing. This represents a significant and unavoidable impact if 
any of them are determined to be eligible for the NRHP. The list ofNRHP sites to be affected 
may be reduced or eliminated as the design of the project is refined. There may be opportunities 
to incorporate site preservation into project plans that would result in beneficial effects to 
cultural sites. This might be accomplished by providing for avoidance and/or isolation from 
future human impacts. 
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Mitigation Measure CR-1: Ensure Compliance with Section 106 of National Historic 
Preservation Act 

Compliance with Section 106 of the NHP A as implemented by 36 CFR 800 will potentially 
require additional field surveys, subsurface test excavations, and other studies. The results of all 
studies will be coordinated with the SHPO. 

Mitigation Measure CR-2: Conclude Memorandum of Agreement to Complete Field 
Surveys and Conduct Testing and Data Recovery Activities as Appropriate 

In the event that NRHP-eligible cultural resources cannot be avoided, an MOA shall be executed 
between the Corps, the SHPO, SRPMIC, and the City of Mesa. The MOA will detail the 
mitigation measures that will be implemented prior to construction. 

Mitigation Measure CR-3: Monitor Construction Activities for Potential Impact on 
Cultural Resources 

A qualified archeologist meeting the Secretary of the Interior' s standards will monitor 
construction activities. In the event that previously unknown cultural resources are found, the 
Corps will comply with the procedures contained in 36 CFR 800.13(d). 

5.4.2.3 Alternative N 

Since Alternative N does not include channelization or bank stabilization, the area of potential 
effect for Alternative N is slightly smaller than the area of potential effect for Alternative F. 
Under this alternative, several cultural sites have the potential to be adversely affected. The 
exact number is being updated based on recent surface and subsurface testing. Impacts and 
mitigation measures that are discussed above under Alternative F would be applicable to this 
alternative. Implementation of Alternative N would still represent a significant and unavoidable 
impact to cultural resources in the project area, in the event that any of these sites are determined 
to be NRHP eligible. 

5.4.2.4 Alternative 0 (Preferred Alternative) 

Under Alternative 0 , potential effects are similar to Alternative N because the alternative does 
not include channelization or bank stabilization. Similar to Alternatives F and N, several cultural 
sites have the potential to be adversely affected. The exact number is being updated based on 
recent surface and subsurface testing. Impacts and mitigation measures that are discussed above 
under Alternative F would be applicable to this alternative. Implementation of Alternative 0 
would still represent a significant and unavoidable impact to cultural resources in the project 
area, in the event that any of these sites are determined to be NRHP eligible. 
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5.4.2.5 Alternative E 

Environmental Consequences oj 
Proposed Aclion and Allernmives 

The potential impacts of Alternative E to cultural resources are similar to, but slightly smaller 
than, the impacts of Alternatives F and N, since, due to a more limited work area, the area of 
potential effect is smaller. Under this alternative, several cultural sites have the potential to be 
adversely affected. The exact number is being updated based on recent surface and subsurface 
testing. This would still constitute a significant and unavoidable impact to cultural resources in 
the project area, in the event that any of these sites are determined to be NRHP eligible. 

Impacts and mitigation measures that are discussed above under Alternative F would be 
applicable to this alternative. 

5.4.2.6 Alternative A 

Restoration activities under Alternative A are more limited in scope than under Alternatives F, 
N, and E, and would thus have the potential to affect fewer known cultural resources. Under this 
alternative, several cultural sites have the potential to be adversely affected. The exact number is 
being updated based on recent surface and subsurface testing. This would represent a significant 
and unavoidable impact to cultural resources in the project area, in the event that any of these 
sites are determined to be NRHP eligible. 

Impacts and mitigation measures that are discussed above under Alternative F would also be 
applicable to this alternative. 

5.4.3 COMMITMENTS 

An archeological survey (surface and subsurface) of the entire project' s area of potential effect 
has been conducted. If additional areas are needed at a later date, additional surveys would be 
required. If sites cannot be avoided by the project, evaluation studies regarding NRHP eligibility 
are required. Mitigation measures for any cultural resource listed or eligible for listing in the 
NRHP that will be affected by the proposed action will be negotiated with the Corps, the 
SRPMIC, the City of Mesa, and the SHPO, resulting in a Memorandum of Agreement. 
Mitigation measures will be implemented prior to construction. 

All construction activities will be monitored by qualified archaeologists. If cultural resources are 
discovered during construction and cannot be avoided, work will be suspended in that area until 
the properties are evaluated for eligibility for listing in the NRHP in consultation with the 
Arizona SHPO. If the properties are determined to be eligible for the NRHP, the effects of the 
proposed construction will be taken into consideration in consultation with the SRPMIC, the City 
of Mesa, and the SHPO, and the SHPO will be provided the opportunity to comment in 
accordance with 36 CFR 800.13 . 
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5.5 AESTHETIC RESOURCES 

5.5.1 APPROACH AND METHODOLOGY 

Environmenlal Consequences of 
Proposed Aclion and Allernalives 

Impacts to aesthetic resources are evaluated based on the potential for permanent degradation to 
the scenic beauty of the project area. Long-term degradation, either as direct or indirect impact 
of the proposed project, would be considered a significant impact. Each action alternative 
includes features that would restore and enhance the river corridor. Incidental to the objectives 
of the project are the aesthetic improvements associated with restoration. Potential impacts were 
identified by qualitatively evaluating the project components for each of the alternatives against 
the existing aesthetic conditions within the project area. 

5.5.2 ENVIRONMENTAL IMPACTS 

5.5.2.1 No Action 

Under the No-Action Alternative, the existing aesthetic environment would remain relatively 
unaffected, with the exception of natural changes occurring from flood events over time. With 
the No-Action Alternative, there would be no short-term impacts on aesthetic resources that are 
associated with construction activities. However, long-term aesthetic improvements would not 
be realized with this alternative. 

5.5.2.2 Alternative F 

Impact: Potential Short-Term Adverse Aesthetic Effects 

This alternative involves excavation and grading in the river corridor; construction of diversion 
and grade control structures; installation of constructed wetlands; and development of 
cottonwood/willow, mesquite, and Sonoran Desert habitat. These temporary activities could 
result in impacts on the aesthetic quality of the area. Passersby on adjacent streets and the Red 
Mountain Freeway may experience temporary views of construction activities and construction 
equipment in the river corridor and nearby areas. However, there are relatively limited 
viewing/access points from adjacent roadways and construction activities would not appear to be 
much different to the casual observer than the current sand and gravel mining activities. The 
potential impacts from these construction-related activities would be less than significant. In 
addition, the long-term environmental and aesthetic benefits of the project would outweigh 
temporary adverse construction-related effects. 

Mitigation Measure: No mitigation required. 
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Impact: Potential Long-Term Adverse Aesthetic Effects 

Environmenlal Consequences oj 
Proposed Action and Alternatives 

This alternative includes diversion structures in several locations. The structures will require 
riprap or soil cement on the river side to provide necessary stability to the channel during flood 
events. These structures are generally located away from the edges of the project area, and the 
soil cement or riprap would be placed on the bank below the adjacent ground surface elevation. 
The diversion structures should not be highly visible from nearby areas and the view of the 
structures will be reduced as vegetation matures in the adjacent habitats . Thus, the installation of 
diversion structures is not considered a significant impact. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Aesthetic Benefits 

The proposed action includes the restoration and enhancement of environmental resources in the 
Salt River. The project would include provision of open water and marsh habitat, 
cottonwood/willow riparian corridors, and constructed wetland areas. Additionally, removal of 
saltcedar, an invasive vegetation species, would improve habitat values and increase biodiversity 
in the project study area. Structural features associated with the proposed action would be 
visually softened with vegetation where possible. 

Although the study area currently exists as passive open space, the proposed action would further 
improve the aesthetic quality. Additional riparian vegetation corridors, wetland and upland 
habitats, and increased wildlife would contribute to the aesthetic quality of the area. Long-term 
aesthetic improvements would result from restoration and enhancement efforts. This is 
considered a beneficial effect. 

Mitigation Measure: No mitigation required. 

5.5.2.3 Alternative N 

The aesthetic impacts of Alternative N are similar to those described for Alternative F. The lack 
of bank stabilization elements would diminish potential short-term impacts from construction 
because of the reduced amount of grading. While there would be slightly less mesquite and 
cottonwood/willow habitat, the visual mosaic of habitats would be similar to Alternative F and 
ultimately be a long-term beneficial impact. 

5.5.2.4 Alternative 0 (Preferred Alternative) 

The aesthetic impacts of Alternative 0 are similar to those described for Alternative F. The lack 
of bank stabilization elements would diminish potential short-term impacts from construction 
because of the reduced amount of grading. While there would be slightly less mesquite and 
slightly more cottonwood/willow habitat, the visual mosaic of habitats would be similar to 
Alternative F. The additional cottonwood/willow habitat is primarily located in Reaches I and 2 
at the west end of the project and would enhance the visual character on the vicinity of the 
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SR 1011202 interchange. As with Alternative F, the habitat restoration would ultimately be a 
long-term beneficial impact to the visual character of the area . 

5.5.2.5 Alternative E 

This alternative is similar to Alternative F with respect to aesthetics. Potential short-term 
impacts from construction would be diminished because of the reduced amount of grading and 
excavation. This alternative relies more heavily on the Sonoran Desert vegetation habitat, with a 
corresponding reduced emphasis on cottonwood/willow and wetland habitats . Long-term 
aesthetic quality will be enhanced by these restoration efforts. 

5.5.2.6 Alternative A 

Under Alternative A, aesthetic impacts would be limited to the central and eastern portions of the 
project area. There would be minimal shoti-term impacts from construction; however, the lack 
of diverse habitats such as cottonwood/willow and wetlands would somewhat diminish long
tern1 aesthetic improvements. The existing aesthetic environment in the western portion of the 
project would remain relatively unaffected, with the exception of natural changes occurring from 
flood events over time. Although limited, restoration activities under this alternative are 
considered beneficial with regard to aesthetic values. 
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5.6 AIR QUALITY 

5.6.1 APPROACH AND METHODOLOGY 

Enviro nmenlal Consequences oj 
Proposed Aclion and A/lernalives 

Implementation of any of the proposed alternatives would generate construction-related 
emissions composed of fugitive dust from exposed disturbed soil, exhaust emissions produced by 
the use of heavy construction equipment, and exhaust emissions from construction worker 
commute trips. Operation and maintenance (O&M) of any alternative other than the No-Action 
Alternative would also generate exhaust and dust emissions from vehicles driven by workers and 
recreational visitors. 

As discussed in Section 4.6, "Air Quality," federal projects must be evaluated to determine 
whether they conform to applicable state implementation plans (SIPs). Total project emissions 
of ozone precursors, carbon monoxide (CO), oxides of nitrogen (NOx), and fugitive dust (PMlO) 
associated with each alternative are thus compared to de minimis thresholds. Air quality impacts 
would be considered significant if the proposed action results in exceeding any of these emission 
thresholds. 

Detailed information on the methods and assumptions used to estimate air pollutant emissions is 
provided in Appendix G. To calculate construction and O&M emissions, emission factors 
developed by EPA's AP-42, Compilation of Air Pollutant Emission Factors , have been used to 
calculate exhaust and fugitive dust emissions. Calculations are also based on construction 
infom1ation provided in the feasibility study. The following types of air pollutant emission 
sources were included in the calculations: 

• Fugitive dust emissions from haul trucks and passenger cars on unpaved roads were 
estimated based on the assumed number of vehicle trips and travel distance, using AP-42 
emission factors applicable for the western United States. For the construction phases, it 
was assumed unpaved haul roads would be aggressively watered to reduce dust 
emissions. During restoration (revegetation) activities and normal maintenance 
subsequent to project completion, it was assumed the unpaved haul roads would not be 
watered. 

• Fugitive dust emissions from excavating, loading, dumping, and spreading of bulk soil 
during channel excavation and bank stabilization were estimated based on the assumed 
earthwork volumes, using AP-42 emission factors for surface mining operations. 

• Emissions from construction equipment tailpipes were estimated based on the type and 
number of equipment, using recent emission factors for off-road equipment. 
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5.6.2 ENVIRONMENTAL IMPACTS 

5.6.2.1 No Action 

Under the No-Action Alternative, no project-related construction activities would take place and 
no new construction-related commute trips would occur. Thus, no construction-related 
emissions would be generated. Recreational use of the site would likely remain about the same, 
with no increases in criteria emissions resulting from new recreational use of the Va Shly'ay 
Akimel site. 

5.6.2.2 Alternative F 

Impact: Generation of Construction-Related and Operational Tailpipe Emissions (ROG, 
NOx and CO Emissions) 

Construction and O&M activities would generate emissions of ozone precursors and CO in the 
form of tailpipe emissions. Construction emissions would originate from a combination of 
construction equipment activities, vegetation burning, material screening, and construction 
worker commute trips. O&M activities would generate emissions from recreational vehicle trips, 
employee trips, and a variety of maintenance activities. 

Table 5.6-1 summarizes the estimated emissions associated with implementation of 
Alternative F. Annual emissions of reactive organic gases (ROG), NOx, and CO would be 
below federal conformity de minimis levels during each year of project construction and 
operation; thus, thi s impact is considered less than significant. 

The construction contractor would be required to obtain appropriate air pollution pem1its for 
stationary processing equipment used for the project, as required under local air quality 
regulations . 

Mitigation Measure: No mitigation is required. 

Impact: Generation of Construction-Related and Operational Fugitive Dust (PMlO) 
Emissions 

Channel excavation and bank stabilization would generate PMl 0 as a component of tailpipe 
emissions from construction equipment and construction worker commute vehicles, as well as 
fugitive dust generated by activities at the construction site. O&M activities would also generate 
PMlO emissions. 

Table 5.6-1 summarizes the estimated emissions that are associated with implementation of 
Alternative F. Annual PM I 0 emissions during the maximum construction year would be less 
than federal de minimis thresholds for General Conformity. As described by the detailed 
emission calculations provided in Appendix G, most ofthe PMlO emissions would be caused by 
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fugitive dust generated by excavation of and spreading of riverbed material, and from haul trucks 
on unpaved roads. 

The construction contractor would be required to obtain appropriate air pollution permits for 
stationary processing equipment (e.g., rock crushers and screens) as required under local air 
quality regulations. The contractors would also be required to implement stringent fugitive dust 
controls in accordance with Maricopa County Air Quality Rule 310. 

As listed in Table 5.6-1 , the estimated annual PM10 emissions during the restoration activities 
and long-term recreational usage would be less than the federal de minimus thresholds for 
General Conformity. 

Implementation of Mitigation Measure AQ-1 would reduce these emissions and potential 
nuisance effects from dust to a less-than-significant level. 

Mitigation Measure AQ-1: Implement PMl 0-Reducing Measures During Channel 
Excavation and Bank Stabilization 

All construction activities would be required to include fugitive dust control measures in 
accordance with Maricopa County Air Quality Rule 310. The Corps would implement an 
appropriate combination of the following PMl 0-reducing construction practices throughout the 
construction period and during O&M activities: 

• Apply water to unpaved haul roads at a frequency adequate to maintain visible surface 
moisture. Alternatively, apply nontoxic binders (e.g. , latex acrylic copolymer) to 
supplement road watering. 

• Minimize vehicle speed on unpaved roads. 

• Water active storage piles at least twice daily. 

• Cover inactive storage piles. 

• Cover haul trucks securely or maintain at least 2 feet of freeboard on all haul trucks when 
transporting materials . 

• Water all active construction sites at least twice daily. Frequency should be increased if 
wind speeds exceed 15 mph. 

• Prohibit all grading activities during periods of high wind (i.e., winds greater than 
30 mph). 

• Apply nontoxic chemical soil stabilizers to inactive construction areas (i .e., disturbed 
lands within construction areas that are unused for at least 4 consecutive days), or water 
at least twice daily. 

• Apply nontoxic binders (e.g. , latex acrylic copolymer) to exposed areas after cut-and-fill 
operations and hydroseed the areas if appropriate for the project location. 

• Install wheel washers for all exiting trucks. 
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• Sweep public streets serving the construction sites if visible soil material is carried onto 
adjacent public roads . 

These practices would be made a condition of the construction contract and would be enforced 
through weekly inspection by the Corps. 

5.6.2.3 Alternative N 

Air quality impact mechanisms associated with construction of Alternative N would be similar to 
those occurring under Alternative F. However, the total quantities of emissions from channel 
excavation, bank stabilization, and riverbank restoration would be lower under Alternative N 
than they would be under Alternative F. 

Impact: Generation of Construction-Related and Operational Tailpipe Emissions (ROG, 
NOx and CO Emissions) 

ROG, NOx, and CO emissions would be below federal conformity de minimis levels during each 
year of project construction and operation for Alternative N (Table 5.6-1 ). Therefore, this is not 
considered a significant impact. 

Mitigation Measure: No mitigation is required. 

Impact: Generation of Construction-Related and Operational Fugitive Dust (PMlO) 
Emissions 

Annual PM10 emissions during the maximum construction year would be less than de minimus 
thresholds for General Conformity (Table 5.6-1). Implementation ofMitigation Measure AQ-1 
would reduce these emissions and limit potential nuisance effects from dust to a less-than
significant level. 

Mitigation Measure AQ-1: Implement PMlO-Reducing Measures During Channel 
Excavation and Bank Stabilization 

See Alternative F for a description of this mitigation measure. 

5.6.2.4 Alternative 0 (Preferred Alternative) 

Air quality impact mechanisms associated with construction of Alternative N would be similar to 
those occurring under Alternative F. However, the total quantities of emissions from channel 
excavation, bank stabilization, and riverbank restoration would be less under Alternative 0 than 
they would be under Alternative F because Alternative 0 entails lower volumes of earthwork, 
haul truck usage, and commute travel. 
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Impact: Generation of Constr uction-Related and Operational Tailpipe Emissions (ROG, 
NOx and CO Emissions) 

ROG, NOx, and CO emissions would be below federal conformity de minimis levels during each 
year of project construction and operation for Alternative 0 (Table 5.6-1). Therefore, thi s is not 
considered a significant impact. 

Mitigation Measure: No mitigation is required. 

Impact: Generation of Construction-Related and Operational Fugitive Dust (PMlO) 
Emissions 

Annual PM10 emissions during the maximum construction year would be less than de minimus 
thresholds for General Conformity (Table 5.6-1). Implementation of Mitigation Measure AQ-1 
would reduce these emissions and limit potential nuisance effects from dust to a less-than
significant level. 

Mitigation Measure AQ-1: Implement PMlO-Reducing Measures During Channel 
Excavation and Bank Stabilization 

See Alternative F for a description of this mitigation measure. 

5.6.2.5 Alternative E 

Air quality impact mechanisms associated with construction of Alternative E would be similar to 
those occurring under Alternative F. However, the total quantities of emissions from channel 
excavation, bank stabilization, and riverbank restoration would be lower under Alternative E 
than they would be under Alternative F. 

Impact: Generation of Construction-Related and Operational Tailpipe Emissions (ROG, 
NOx and CO Emissions) 

ROG, NOx, and CO emissions would be below federal conformity de minimis levels during each 
year of project construction and operation for Alternative E (Table 5.6-1). Therefore, this is not 
considered a significant impact. 

Mitigation Measure: No mitigation is required. 

Impact: Generation of Construction-Related and Operational Fugitive Dust (PMlO) 
Emissions 

Annual PM10 emissions during the maximum construction year would exceed de minimus 
thresholds for Alternative E (Table 5.6-1 ). Mitigation Measure AQ-1 would reduce these 
emissions and limit potential nuisance effects from dust to a less-than-significant level. 
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Mitigation Measure AQ-1: Implement PMlO-Reducing Measures During Channel 
Excavation and Bank Stabilization 

See Alternative F for a description of this mitigation measure. 

5.6.2.6 Alternative A 

Air quality impact mechanisms associated with construction of Alternative A would be similar to 
those under Alternative F. However, the total quantities of emissions from construction 
activities would differ (Table 5.6-1) . Post-construction mobile source emissions would be the 
same as described for Alternative F. 

Impact: Generation of Construction-Related and Operational Tailpipe Emissions (ROG, 
NOx and CO Emissions) 

ROG, NOx, and CO emissions would be below federal conformity de minimis levels during each 
year of project construction and operation for Alternative A. Therefore, this is not considered a 
significant impact. 

Mitigation Measure: No mitigation is required. 

Impact: Generation of Construction-Related and Operational Fugitive Dust (PM10) 
Emissions 

Although PMlO emissions would be well below conformity thresholds under Alternative A 
(Table 5.6-1 on the following page) , Mitigation Measure AQ-1 would further reduce these 
emissions and limit potential nuisance effects from dust to a less-than-significant level. 

Mitigation Measure AQ-1: Implement PM10-Reducing Measures During Channel 
Excavation and Bank Stabilization 

See Alternative F for a description of this mitigation measure. 
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I Table 5.6-1. Estimated Annual Air Pollutant Emissions (tpy) 
Associated with Alternatives F, N, 0 , E, A 

I Max. Construction De Minimus 
Year Channel Restoration and Long-Term Thresholds for 

Pollutants of Excavation, Bank Maintenance Recreational General 

I Concem Stabilization, and Use Conformity 
Wetlands 
Construction 

I Alternative F 

ROG 6 50 

I NOx 46 4 3 50 

co 41 6 32 100 

I 
PM10 40 8 48 70 

Alternative N 

ROG 5 50 

I NOx 39 4 3 50 

co 44 5 32 100 

I PM10 24 5 48 70 

Alternative 0 

I ROG 5 50 

NOx 39 4 3 50 

I co 44 5 32 100 

PM10 23 5 48 70 

I Alternative E 

ROG 5 1 50 

I 
NOx 38 4 3 50 

co 40 5 32 100 

I 
PM10 26 5 48 70 

Alternative A 

ROG 5 50 

I NOx 36 4 3 50 

co 36 5 32 100 

I PMlO 10 3 48 70 

Note: Assumptions used to estimate emissions are provided in Appendix G 

I 
I 
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5.7 NOISE 

5.7.1 APPROACH AND METHODOLOGY 

Environmental Consequences o) 
Proposed Action and Alternatives 

The evaluation of noise impacts is highly subjective. Therefore, determining the level of 
significance for noise impacts is highly dependent on the particular scope and location of the 
project. For the project area, noise impacts were considered significant if the ambient noise level 
was permanently raised to a detectable level as a result of the proposed project. 

Noise impacts were analyzed using standard noise modeling methods. First, potential sources of 
noise were identified. Then, noise levels for each source were identified from standard 
references or monitoring data for similar sources. The distance from sources to noise-sensitive 
receptors was determined, and the projected sound level of sources at the receptor was 
calculated, taking into account attenuation factors such as distance and atmospheric effects . 
Resulting sound levels at receptors were compared to relevant sound level criteria to detern1ine 
the relative magnitude of a noise effect. 

For each of the project alternatives below, except for Alternative 0 (the Preferred Alternative) , 
noise effects would occur during the construction phase of the selected alternative, during post
construction use of the site by recreationists in the form of increased traffic noise in the project 
study area, and during periodic O&M activities . 

5.7.2 ENVIRONMENTAL IMPACTS 

5.7.2.1 No Action 

Under the No-Action Alternative, no changes to ambient noise conditions in the project study 
area would occur. No construction-related noise would be generated, no new project-related 
traffic would use area roadways, and there would be no follow-on maintenance. For these 
reasons, there would be no adverse noise impacts associated with this alternative. 

5.7.2.2 Alternative F 

Activities under this alternative include the creation of inigation and drainage ditches, spillways, 
bank armors, constructed wetlands, a low-flow channel, a grade control structure west of Gilbert 
Road at the center point of the old Gilbert Quarry, and a water distribution channel. Many of the 
procedures would involve excavation, grading, and other heavy construction activities at 
multiple sites throughout the project area. 

Impact: Exposure of Sensitive Land Uses to Construction Noise 

Residential uses adjacent to or near the areas that would be subject to construction would be 
exposed to noise from construction activities. Typical equipment used during construction 
would include graders, loaders, rollers, bulldozers, trucks, scrapers, pumps, and generators. 
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Specific information on when and how long equipment would be used has not yet been 
determined. Table 5. 7-1 on the following page summarizes typical noise emissions levels for 
construction equipment. A reasonable worst-case assumption is that the three loudest pieces of 
equipment would operate simultaneously and continuously over a 1-hour period. The combined 
sound level of three of the loudest pieces of equipment listed in Table 5. 7-1 is 92 dB A L eq 

measured at 50 feet. Table 5.7-2, which follows Table 5.7-1 , assumes this combined source 
level, summarizes predicted noise levels at various distances from an active construction site. 
These estimations take into account distance attenuation, attenuation from molecular absorption, 
and anomalous excess attenuation. 

The study area has moderate activity levels and several sources of adverse noise. The principle 
sources of noise in the study area are sand and gravel mining operations. This is the largest 
contributor to ambient noise in the area. 

Table 5.7-1. Noise Emission Levels Typical for Construction Equipment 

Grader 

Loader 

Roller 

Bulldozer 

Truck 

Scraper 

Equipment 

dBA =A-weighted decibel scale. 
Source: Federal Transit Administration 1995. 

Typical Noise Level (dBA) 
50 feet from Source 

85 

85 

75 

85 

88 

89 

Automobiles traversing SR 202 and SR 101 are another contributor of ambient noise in the area. 
Traffic noise in the area may be characterized as moderately loud. Aircraft departing from and 
entering Phoenix Sky Harbor Airport contribute to the ambient noise in the study area. The 
airport is not within the immediate vicinity of the study area, though the study area runs 
generally parallel to the airport 's takeoff and approach zone. However, because aircraft produce 
intense noise and pass over the area at relatively low altitudes, these aircraft are considered to be 
moderate noise sources. As indicated in Table 5.7-2, noise conditions at sensitive receptors 
would be increased in comparison to the 45 to 55 dBA L eq ambient noise levels typical for this 
area. 

Sensitive receptors for noise in the study area consist of residential uses located to the south of 
the river channel and a few scattered houses on the north side of the river channel. Some 
sensitive residential receptors are located within 1,000 feet of construction activities and would 
be exposed to noise levels over 64 dB. Most of these exposed sensitive sensors are also located 
within 1,000 feet of either the SR 202 corridor or existing sand and gravel operations, meaning 
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that construction activities would not substantially increase detectable noise levels. The 
exception is that Reaches 4 and 5 are farther away from the SR 202 corridor (which is generally 
about 1 mile to the south) and are not near sand and gravel operations. In Reaches 4 and 5, noise 
levels of over 64 dB would likely be noticeable by nearby sensitive receptors. 
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Table 5.7-2. Estimated Construction Noise in the Vicinity of Active Construction Sites 

Distance to Receptor (feet) 

50 

100 

200 

500 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

4,000 

5,280 

7,500 

The following assumptions were used: 

Basic sound level drop-off rate : 
Molecular absorption coefficient: 
Anomalous excess attenuation: 
Reference sound level: 
Distance for reference sound level : 

Sound Level at Receptor (dBA) 

6.0 dB per doubling of distance 
0.7 dB per 1,000 feet 
LO dB per 1,000 feet 
92 dBA 
50 feet 

92 

86 

80 

71 

69 

67 

64 

60 

57 

54 

51 

47 

43 

36 

Note: This calculation does not include the effects, if any, of local shielding, which may reduce sound 
levels further. 
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Implementation of the following mitigation measure will reduce this impact to a less-than
significant level. 

Mitigation Measure N-1: Employ Noise-Reducing Construction Measures 

The Corps and their contractors shall incorporate the following measures into construction 
contract specifications: 

• Construction within 1,000 feet of residences or other noise-sensitive uses shall be 
restricted to daytime hours. No construction shall be performed within 1,000 feet of an 
occupied dwelling on Sundays, on legal holidays, or between the hours of 7 p.m. and 
7 a.m. on other days . 

• All construction equipment shall have sound-control devices that are at least as effective 
as those devices provided on the original equipment. No equipment shall have an 
unmuffled exhaust. 

• As directed by the Corps, the contractor shall implement appropriate additional noise 
mitigation, including, but not limited to , changing the location of stationary construction 
equipment, shutting off idling equipment, notifying adjacent residents in advance of 
construction work, and installing acoustic barriers around stationary construction noise 
sources. 

Impact: Increased Traffic Noise in the Project Vicinity from Recreational Users 

As described in Section 4.9, "Transportation," new vehicle trips in the project study area would 
be generated by recreational users traveling to visit the newly constructed site. The additional 
traffic would contribute to traffic noise conditions on roadways in the project study area. 
However, these trips would be distributed throughout a typical day and would not be 
concentrated during peak hours. Since expected recreation-related traffic represents a very small 
fraction of total traffic volume in the area, the contribution of project traffic to local noise 
conditions would not be considered significant. 

Mitigation Measure: No mitigation is required. 

Impact: Increased Noise from O&M Activities 

Noise levels associated with O&M activities would be smaller in magnitude compared to noise 
described for initial construction activities. This noise would occur over a much shorter period 
of time and on an infrequent basis compared to initial construction. O&M noise would still have 
the potential to adversely affect sensitive receptors, but implementation of Mitigation Measure 
N-1 should reduce these impacts to a less-than-significant level. 

Mitigation Measure N-1: Employ Noise-Reducing Construction Measures 

Same as above. 
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5.7.2.3 Alterative N 

Environmental Consequences of 
Proposed Action and Alternatives 

Under Alternative N, construction-related noise associated with new construction would be 
similar to those described under Alternative F, since construction work would occur in nearly the 
same areas as in Alternative F. However, since bank stabilization and the associated heavy
construction activities are not present in Alternative N, the noise impacts would be less than for 
Alternative F. Post-construction noise effects from new traffic and O&M activities would likely 
be identical to the effects described for Alternative F. Implementation of the same mitigations as 
described for Alternative F would reduce these impacts to a less-than-significant level. 

5.7.2.4 Alternative 0 (Preferred Alternative) 

The construction-related noise associated with new construction under Alternative 0 would be 
similar to those described under Alternative F, since construction work would occur in nearly the 
same areas as in Alternative F. Post-construction noise effects from new traffic and O&M 
activities would likely be identical to the effects described for Alternative F. Implementation of 
the same mitigations as described for Alternative F would reduce these impacts to a less-than
significant level. 

5.7.2.5 Alternative E 

Under Alternative E, the noise impacts would be approximately the same as described under 
Alternative F since construction work would occur in nearly the same areas as in Alternative F. 
Post construction noise effects from new traffic and O&M activities would be identical to the 
effects described for Alternative F. Implementation of the same mitigations as described for 
Alternative F would reduce these impacts to a less-than-significant level. 

5.7.2.6 Alternative A 

Under Alternative A, construction-related noise associated with new construction would be 
similar to those described under Alternative F, since construction activities would occur within 
proximity of the same receptors and would involve the same type and quantity of construction 
equipment as in Alternative F. However, because the proposed construction footprint for 
Alternative A (approximately 650 acres) is less than a third the size of the proposed construction 
footprint for Alternative F (approximately 2,200 acres), the duration of construction activities 
and noise impacts would be less than that described for Alternative F. Post-construction noise 
effects from new traffic and O&M activities would be identical to the effects described for 
Alternative F. Implementation of the same mitigations as described for Alternative F would 
reduce these impacts to a less-than-significant level. 
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5.8 SOCIAL AND ECONOMIC RESOURCES 

5.8.1 APPROACH AND METHODOLOGY 

Environmemal Consequences of 
Proposed Action and Alternatives 

Impacts to social and economic resources are considered significant if implementation of the 
proposed action results in substantial changes to socioeconomic conditions, either directly or 
indirectly. Substantial changes are detectable increases (or decreases) to population, housing, 
employment or income. Potential impacts were determined by qualitatively evaluating the 
project components for each of the alternatives against the existing social and economic 
conditions within the project area. Also included in this section is a discussion on environmental 
justice, identifying the possible social equity concerns relating to potential impacts from the 
project. 

5.8.2 ENVIRONMENTAL IMP ACTS 

5.8.2.1 No Action 

Under the Alternative 0 , the existing social and economic resources would remain relatively 
unaffected, with the exception of natural changes occurring from flood events over time. With 
Alternative 0 , there would be no short-term impacts on social and economic resources that are 
associated with the restoration and enhancement of the river corridor. Long-term social and 
economic improvements would not be realized with this alternative. 

5.8.2.2 Alternative F 

Alternative F would not result in any significant direct or indirect impacts on social or economic 
resources such as population, housing, employment, or income in the area. The proposed project 
would not directly increase population or housing as there will be no construction of such 
features . No effects on employment would result from the project, as there would not be 
employment opportunities associated with construction of the project and it does not have the 
capacity to affect local or regional income levels. No impacts are anticipated. 

5.8.2.3 Alternative N 

Alternative N, like Alternative F, would not result in any significant direct potential effects on 
social or economic resources such as population, housing, employment, or income in the area. 
No impacts are anticipated. 

5.8.2.4 Alternative 0 (Preferred Alternative) 

Alternative 0 , like Alternative F, would not result in any significant direct potential effects on 
social or economic resources such as population, housing, employment, or income in the area . 
No impacts are anticipated. 
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5.8.2.5 Alternative E 

Environmenlal Consequences oj 
Proposed Action and Allernalives 

Alternative E is similar to Alternative F with respect to social and economic resources . No 
impacts are anticipated. 

5.8.2.6 Alternative A 

Potential social and economic resource effects associated with Alternative A would be the same 
as described for Alternative F. o impacts are anticipated. 

5.8.3 ENVIRONMENTAL JUSTICE 

Project impacts were reviewed to determine whether low-income or minority neighborhoods 
would be disproportionately affected by the proposed action. The proposed action would not 
generate environmental justice impacts. Although low-income or minority neighborhoods are 
located in proximity to the project area, impacts would not be inequitably distributed to affect 
these neighborhoods to a greater degree than other neighborhoods. No impacts associated with 
social equity or environmental justice are anticipated. 
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5.9 TRANSPORTATION 

5.9.1 APPROACH AND METHODOLOGY 

Environmemal Consequences oj 
Proposed Action and Alternatives 

Impacts to transportation were assessed based on how project-related construction and post
construction traffic would benefit or adversely affect existing traffic and roadway infrastructure. 
Impacts that increased or reduced transportation to a level where the safety or movement of 
people, goods, or services was impacted would be considered significant. For this analysis, it 
was assumed that there would be no permanent or temporary road closures associated with any 
of the alternatives, with the exception of occasional closures of unbridged crossings related to 
high flows in the main channel. 

To determine impacts to transportation, traffic and circulation effects were evaluated and 
analyzed. The number of vehicle trips associated with construction workers commuting to the 
project site were based on estimates of labor hours. Furthermore, estimates of daily vehicle trips 
were developed using the following assumptions: 

• Ten labor hours generate 1 person-round-trip. 

• Each employee will commute 40 miles round trip per day. 

• Vehicle occupancy rates are 1.1 people per vehicle. 

• Construction activities occur year-round on approximately 200 days per year. 

• An adequate supply of construction workers resides within a reasonable distance of the 
proposed project sites. 

Because Sky Harbor Airport would not be affected by this project, no detailed analysis was 
performed related to this facility. Haul routes for construction equipment and materials were 
assumed to be either within the river channel or via local arterial streets to the freeways. 

The vehicle trips per day, by alternative, are reflected in Table 5.9-1 below. 
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Table 5.9-1. Estimated Traffic Associated with Deliveries 
to the Project Area and with Commuting 

Alternative Commute Trips Haul Truck Trips 
per Day per Day 

F 25 144 

N 15 86 

0 15 86 

E 15 46 

A 10 16 

5.9.2 ENVIRONMENTAL IMPACTS 

5.9.2.1 No Action 

Under the No-Action Alternative, traffic would continue to increase as the surrounding areas 
become more developed. The areas that will continue to grow are the SRPMIC to the north and 
residential and commercial infill in Mesa to the south. In addition, to accommodate the increase 
in traffic volumes, the roadways would continue to be widened, typically up to six lanes with a 
median and, at intersections, dual left-tum lanes and a right-tum lane. 

There would be no short-term increases in traffic from construction, no accelerated damage to 
roadways from heavy vehicles, and no disruption of traffic from construction activities . No 
impacts on transportation would result under this alternative . 

5.9.2.2 Alternative F 

Activities under this alternative include the creation of irrigation and drainage ditches, spillways, 
bank armors, constructed wetlands, a low-flow channel, a grade control structure west of Gilbert 
Road, and a water distribution channel. While implementation of this alternative will not 
substantially contribute to area traffic, either in the construction phase or during periodic O&M 
activities, the potential for damage to roadways during both phases does exist. 

Impact: Temporary Increase in Traffic on Existing Roadways during Project 
Construction 

Under this alternative, 144 haul trips would occur per day to deliver materials from off-site to the 
project sites. Construction workers commuting to the project site would generate an additional 
25 daily round trips dispersed on local arterial streets over a period of 5 years . The arterial 
streets have adequate capacity to accommodate this temporary, short-term increase in project
related traffic ; thus, this impact is considered less than significant. 
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Mitigation Measure: No mitigation required. 

Environmenral Consequences of 
Proposed Acrion and Alrernarives 

Impact: Potential Damage to Roadway Surfaces during Project Construction 

Increased truck traffic associated with construction activities could result in damage to the 
roadway surface on roadways used as haul routes . This is a potentially significant impact but 
avoidable with Mitigation Measure T -1 below. 

Mitigation Measure T-1: Repair Damaged Roadways 

The Corps or its contractors shall repair any damage to existing roadways caused as a result of 
construction activities for this project. Repair work shall be coordinated with the agencies 
having jurisdiction of each roadway, and with the intent to return the roadways to the conditions 
existing immediately prior to the commencement of the project. 

Impact: Generation of Additional Vehicle Trips by Recreationists 

The Va Shly ' ay Akimel project area will become, upon completion of construction, a destination 
point for recreationists seeking various recreation opportunities. Expected vehicle trips were 
calculated based on the revised study prepared by the Va Shly 'ay Akimel recreation technical 
committee (Table 5.9-2 below). It is assumed that 2.75 visitors arrive in each vehicle. Prime 
recreation time is defined as weekends and holidays, while nonprime time is weekdays. The 
greater number of recreationist trips, therefore, would occur during off-peak hours-outside the 
weekday commute times. No impacts are anticipated on traffic and circulation. 

Mitigation Measure: No mitigation required. 
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Period 

Summer 

Daily Recreationist 
Trips (round trips) 

Prime 273 

Non-prime 69 

Winter 

Prime 409 

Non-prime 137 
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Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance 
Activities 

Major construction will be followed by restoration-related activities such as clearing and 
grubbing, excavation, and preparation for planting. After vegetation establishment, periodic 
maintenance and monitoring of project features will continue to generate minor levels of traffic. 
Under Alternative F, approximately 500 annual haul truck trips directly associated with 
restoration/ revegetation would occur on unpaved roads (and 25 daily employee trips) during the 
first year. Installation of the irrigation network and revegetation may require the use of heavy 
equipment, but these activities would occur infrequently and over a brief period of time. In 
addition, many of the trips would occur within the channel rather than on public streets. Given 
the few trips on public streets, this impact is considered less than significant. 

Mitigation Measure: No mitigation required. 

5.9.2.3 Alternative N 

Activities under this alternative would be similar to those desc1ibed under Alternative F, but the 
lesser amount of construction activity associated with Alternative N would make for less 
potential damage to roadways. 

Impact: Temporary Increase in Traffic on Existing Roadways during Project 
Construction 

Under this alternative, 86 haul trips would occur per day to deliver materials from off-site to the 
project sites. Construction workers commuting to the project site would generate an additional 
15 daily round trips on local arterial streets over a period of 5 years. The arterial streets have 
adequate capacity to accommodate this temporary, short-term increase in project-related traffic; 
thus, only minor changes in traffic conditions are expected under this alternative. This would not 
constitute a significant impact. 

Mitigation Measure: No mitigation required. 

Impact: Potential Damage to Roadway Surfaces during Project Construction 

Increased truck traffic associated with construction activities could result in damage to the 
roadway surface on roadways used as haul routes. This is a potentially significant impact but 
avoidable with implementation of Mitigation Measure T-1. 

Mitigation Measure T-1: Repair Damaged Roadways 

See Alternative F for a description of this mitigation measure. 
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Impact: Generation of Additional Vehicle Trips by Recreationists 

Environmemal Consequences of 
Proposed Action and Alternaiives 

Recreational trips were assumed not to vary by alternative, so the effects of Alternative N would 
be the same as the effects of Alternative F. 

Mitigation Measure: No mitigation required. 

Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance 
Activities 

Major construction will be followed by restoration-related activities such as clearing and 
grubbing, excavation, and preparation for planting. After vegetation establishment, periodic 
maintenance and monitoring of project features will continue to generate minor levels of traffic. 
Under Alternative N, approximately 300 atmual haul truck trips on unpaved roads (and 15 daily 
employee trips) would occur during the first year. Installation of the irrigation network and 
revegetation may require the use of heavy equipment, but these activities would occur 
infrequently and over a brief period of time. In addition, many of the trips would occur within 
the channel rather than on public streets. Given the few trips on public streets, this impact is 
considered less than significant. 

Mitigation Measure: No mitigation required. 

5.9.2.4 Alternative 0 (Preferred Alternative) 

Activities under this alternative would be similar to those described under Alternative F, but the 
lesser amount of construction activity associated with Alternative 0 would make for less 
potential damage to roadways. 

Impact: Temporary Increase in Traffic on Existing Roadways during Project 
Construction 

Under this alternative, 86 haul trips would occur per day to deliver materials from off-site to the 
project sites. Construction workers commuting to the project site would generate an additional 
15 daily round trips on local arterial streets over a period of 5 years. The arterial streets have 
adequate capacity to accommodate this temporary, short-term increase in project-related traffic; 
thus, only minor changes in traffic conditions are expected under this alternative. This would not 
constitute a significant impact. 

Mitigation Measure: No mitigation required. 
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Impact: Potential Damage to Roadway Surfaces during Project Construction 

Increased truck traffic associated with construction activities could result in damage to the 
roadway surface on roadways used as haul routes. This is a potentially significant impact but 
avoidable with implementation of Mitigation Measure T -1. 

Mitigation Measure T-1: Repair Damaged Roadways 

See Alternative F for a description of this mitigation measure. 

Impact: Generation of Additional Vehicle Trips by Recreationists 

Recreational trips were assumed not to vary by alternative, so the effects of Alternative 0 would 
be the same as the effects of Alternative F. 

Mitigation Measure: No mitigation required. 

Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance 
Activities 

Major construction will be followed by restoration-related activities such as clearing and 
grubbing, excavation, and preparation for planting. After vegetation establishment, periodic 
maintenance and monitoring of project features will continue to generate minor levels of traffic . 
Under Alternative 0 , approximately 300 annual haul truck trips on unpaved roads (and 15 daily 
employee trips) would occur during the first year. Installation of the irrigation network and 
revegetation may require the use of heavy equipment, but these activities would occur 
infrequently and over a brief period of time. In addition, many of the trips would occur within 
the channel rather than on public streets . Given the few trips on public streets, this impact is 
considered less than significant 

Mitigation Measure: No mitigation required. 

5.9.2.5 Alternative E 

Activities and, therefore, the traffic impacts of the activities would be simi lar to those occurring 
under Alternatives F, N, and 0 . The numbers of haul truck trips are approximately 46% lower 
than the numbers of haul truck trips for Alternative N, since the project characteristics for this 
alternative would not require that as many materials be brought in from off-site. The numbers of 
trips anticipated are the same for commute trips as in Alternatives Nand 0. The impacts are most 
similar to those for Alternative N. 
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Impact: Temporary Increase in Traffic on Existing Roadways during Project 
Construction 

Under this alternative, 46 haul trips would occur per day to deliver materials from off-site to the 
project sites. Construction workers commuting to the project site would generate an additional 
15 daily round trips on local arterial streets over a period of 5 years. The arterial streets have 
adequate capacity to accommodate this temporary, short-term increase in project-related traffic; 
thus, only minor changes in traffic conditions are expected under this alternative. This would not 
constitute a significant impact. 

Mitigation Measure: No mitigation required. 

Impact: Potential Damage to Roadway Surfaces during Project Construction 

Increased truck traffic associated with construction activities could result in damage to the 
roadway surface on roadways used as haul routes. This is a potentially significant impact but 
avoidable with implementation of Mitigation Measure T -1. 

Mitigation Measure T-1: Repair Damaged Roadways 

See Alternative F for a description of this mitigation measure. 

Impact: Generation of Additional Vehicle Trips by Recreationists 

Recreational trips were assumed not to vary by alternative, so the effects of Alternative E would 
be the same as the effects of Alternative F. 

Mitigation Measure: No mitigation required. 

Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance 
Activities 

Major construction will be followed by restoration-related activities such as clearing and 
grubbing, excavation, and preparation for planting. After vegetation establishment, periodic 
maintenance and monitoring of project features will continue to generate minor levels of traffic. 
Under Alternative E, approximately 300 annual haul truck trips on unpaved roads (and 15 daily 
employee trips) would occur during the first year. Installation of the irrigation network and 
revegetation may require the use of heavy equipment, but these activities would occur 
infrequently and over a brief period of time. In addition, many of the trips would occur within 
the channel rather than on public streets. Given the few trips on public streets, this impact is 
considered less than significant. 

Mitigation Measure: No mitigation required. 

Va Shly 'ay Akimel Eco.\ystem 
Restoration Feasibilil)' Study 
Final Environmental Impact Statement 

September 2004 

5-80 
J&S 03048 



I 
I ,, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

U.S. Army Corps ojEnginee1:5, Los Angeles District Environmental Consequences oj 
Proposed Action and Alternatives 

5.9.2.6 Alternative A 

While the activities and, therefore, the traffic impacts of the activities would be similar to those 
occurring under Alternatives F, N, and E, the proposed construction footprint for Alternative A is 
less than a third the size of the footprint for Alternative F. The anticipated numbers of both 
construction worker commute trips and haul truck trips are less than under Alternatives F, N, 
and E. 

Impact: Temporary Increase in Traffic on Existing Roadways during Project 
Construction 

Under this alternative, 16 haul trips would occur per day to deliver materials from off-site to the 
project sites . Construction workers commuting to the project site would generate an additional 
10 daily round trips on local arterial streets over a period of 1 year. The arterial streets have 
adequate capacity to accommodate this temporary, short~term increase in project-related traffic; 
thus, only minor changes in traffic conditions are expected under this alternative. This would not 
constitute a significant impact. 

Mitigation Measure: No mitigation required. 

Impact: Potential Damage to Roadway Surfaces during Project Construction 

Increased truck traffic associated with construction activities could result in damage to the 
roadway surface on roadways used as haul routes. This is a potentially significant impact but 
avoidable with implementation of Mitigation Measure T -1. 

Mitigation Measure T-1: Repair Damaged Roadways 

See Alternative F for a description of this mitigation measure. 

Impact: Generation of Additional Vehicle Trips by Recreationists 

Recreational trips were assumed not to vary by alternative, so the effects of Alternative A would 
be the same as the effects of Alternative F. 

Mitigation Measure: No mitigation required. 

Impact: Minor Temporary Traffic Effects Associated with Restoration and Maintenance 
Activities 

Major construction will be followed by restoration-related activities such as clearing and 
grubbing, excavation, and preparation for planting. After vegetation establishment, periodic 
maintenance and monitoring of project features will continue to generate minor levels of traffic. 
Under Alternative A, approximately 200 annual dump truck trips on unpaved roads (and 10 daily 
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employee trips) would occur during the first year. Installation of the irrigation network and 
revegetation may require the use of heavy equipment, but these activities would occur 
infrequently and over a brief period of time. In addition, many of the trips would occur within 
the channel rather than on public streets. Given the few trips on public streets, this impact is 
considered less than significant. 

Mitigation Measure: No mitigation required. 
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5.10 LAND USE 

5.10.1 APPROACH AND METHODOLOGY 

Environme/1/al Consequences of 
Proposed Aclion and Alterna/ives 

Each of the alternatives includes a range of approaches to provide ecological restoration within 
the project study area. Potential impacts were identified by evaluating each of the alternatives 
against the existing land use patterns within the project study area. The alternatives were also 
analyzed regarding their compatibility with existing plans and policies that are relevant to the 
project area. Impacts that would result in inconsistencies with existing land use patterns or result 
in land being degraded so that it cannot be used for current or planned use were considered 
significant. 

On the south side of the Salt River it is assumed that the possibility of direct effects upon land 
use should be considered for the lands where an alternative proposes any new construction. It is 
assumed that there is a possibility of indirect effects on the lands between the edge of new 
construction and SR 202. Because land uses south of SR 202 are set apart from those to the 
north due to the boundary effect of the highway, it is assumed that the project will have neither 
direct nor indirect land use effects south of SR 202. 

On the north side of the Salt River it is assumed that the possibility of direct effects upon land 
use should be considered for the lands where an alternative proposes any new construction. It is 
assumed that there is a possibility of indirect effects on the lands between the edge of new 
construction and the outer boundary of the project area, 1 mile north of the river ' s thalweg. 
There is no boundary effect north of the Salt River comparable to that of SR 202 to the south. 

5.10.2 ENVIRONMENTAL IMPACTS 

5.10.2.1 No Action 

Under the No-Action Alternative, land use conditions would stay substantially the same. There 
would be no short-term impacts from construction to affect adjacent land. Land use and 
planning policies to enhance and restore biological habitat and riparian areas and provide flood 
control and recreation opportunities in open space areas would not be fully realized. 

5.10.2.2 Alternative F 

To accomplish the construction required for the restoration of river-related habitat, activities 
under this alternative include the creation of irrigation and drainage ditches, spillways, bank 
armors, constructed wetlands, a low-flow channel, and a grade control structure west of Gilbert 
Road, and a water distribution channel. Nearby low-density development would experience 
temporary nuisance effects associated with noise, dust, aesthetics, and traffic, both during initial 
construction and occasional continued maintenance. 
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Impact: Temporary Adverse Effects on Land Use during Project Construction 

The primary purpose of Alternative F is the restoration of river-related habitat to enhance 
environmental resources in the study area. The environmental restoration is expected to be 
beneficial and not have any substantial adverse effects; however, the nearby land uses in the 
study area could experience temporary adverse effects associated with construction activities. 
There is very limited development in the study area. Still, initial construction and occasional 
continued maintenance could disturb that development in the form of temporary nuisance effects 
of less than significant impact associated with noise, dust, aesthetics, and traffic. O&M activities 
would also create potential nuisance effects, but they are expected to be of less than significant 
impact because the activities would take place during brief periods and would affect only limited 
areas. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Impact on Land Use Experience 

While there is little existing development in the areas for which indirect effects on land use are 
being assessed, development will occur over the next several years both north and south of the 
Salt River. Considerable commercial development is expected at the SRPMIC, while some 
business park and general industrial development will take place in Mesa. The activities in the 
Salt River corridor, such as passive recreation, are beneficial and are cited in appropriate sections 
of this document. The absence of intensive land uses along the Salt River corridor is equally 
beneficial to the long-term prosperity of the area. The open space corridor will not contribute 
traffic, noise, limited vistas, or other effects of development, so it will make it easier for the area 
to absorb adjacent development. 

Mitigation Measure: No mitigation required. 

Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

As discussed in Section 4.1 0, "Land Use," in addition to the Corps having jurisdiction over the 
project, the project area falls within the boundaries of several local government jurisdictions, 
including Maricopa County, the City of Mesa, and the SRPMIC. The county and city plans 
governing land use and development within the respective jurisdictions incorporate relevant 
policies related to the following: 

• a balance between conservation and development, 

• protection and preservation of sensitive plant and wildlife habitat and riparian areas, 

• establishment of sufficient trails, wildlife corridors, and other linear linkages between 
large open space areas, 
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• provision for adequate flood control under FEMA regulations, 

• an interconnected open space system, and 

Environmental Consequences oj 
Proposed Action and Alternatives 

• encouraging open space designs that promote integration with surrounding demographics 
and land uses, provide pedestrian connections to adjacent neighborhoods, and contribute 
to the neighborhood ' s character and identity. 

Alternative F would have a beneficial impact due to its consistency with the goals and policies of 
the Maricopa County Comprehensive Plan and the City of Mesa General Plan. Specifically, 
Mesa ' s Parks and Recreation element in the General Plan contains a policy to encourage the 
preservation of significant natural areas such as the Salt River corridor to enhance their 
recreational and aesthetic value. This alternative would also have a beneficial impact due to its 
consistency with the SRPMIC plans for a cultural center on the north side of the river. The City 
of Mesa has an objective to coordinate open space plans, related improvements and 
implementation strategies with neighboring jurisdictions, stakeholders and user groups, and 
SRPMIC has similar objectives. 

Mitigation Measure: No mitigation required. 

5.10.2.3 Alternative N 

Less overall construction activi ty is anticipated under Alternative N than Alternative F. While 
the effects would be of the same character as for Alternative F, they would be lesser in degree. 
Initial construction and occasional continued maintenance could disturb development in the form 
of temporary nuisance effects associated with noise, dust, aesthetics, and traffic. O&M activities 
would also create potential nuisance effects, but they are expected to be of less than significant 
impact because the activities would take place during brief periods and would affect only limited 
areas. 

Impact: Temporary Adverse Effects on Land Use during Proj ect Construction 

Under Alternative N, temporary, less-than-significant impacts from construction activities will 
be substantially similar to those of Alternative F. There will be less river channelization than in 
Alternative F. More irrigation diversion structures will be constructed than for Alternative F. 
However, such activities will have minor effects upon surrounding land use. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Land Use Experience 

The long-term beneficial effect on land use wi ll be similar to the effect of Alternative F. The 
slight differences in the vegetative mix between Alternatives F and N will have almost no effect 
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and are unlikely to be apparent to most persons who frequent those portions of the project area 
beyond the immediate vicinity of new construction. 

Mitigation Measure: No mitigation required. 

Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

The compatibility with land use and planning policies will be similar to the effect of 
Alternative F. The many land use goals, objectives, and policies furthered by the proposed Va 
Shly'ay Akimel project will be advanced to the same degree despite subtle differences between 
Alternatives F and N. 

Mitigation Measure: No mitigation required. 

5.1 0.2.4 Alternative 0 (Preferred Alternative) 

Less overall construction activity is anticipated under Alternative 0 than Alternative F. While 
the effects would be of the same character as for Alternative F, they would be lesser in degree. 
Initial construction and occasional continued maintenance could disturb development in the form 
of temporary nuisance effects associated with noise, dust, aesthetics, and traffic . O&M activities 
would also create potential nuisance effects, but they are expected to be of less than significant 
impact because the activities would take place during brief periods and would affect only limited 
areas . 

Impact: Temporary Adverse Effects on Land Use during Project Construction 

Under Alternative 0 , temporary, less-than-significant impacts from construction activities will 
be substantially similar to those of Alternative F. There will be less river channelization than in 
Alternative F. More irrigation diversion structures will be constructed than for Alternative F. 
However, such activities will have minor effects upon surrounding land use. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Land Use Experience 

The long-tern1 beneficial effect on land use will be similar to the effect of Alternative F. The 
slight differences in the vegetative mix between Alternatives F and 0 will have almost no effect 
and are unlikely to be apparent to most persons who frequent those portions of the project area 
beyond the immediate vicinity of new construction. 

Mitigation Measure: No mitigation required. 
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Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

The compatibility with land use and planning policies will be similar to the effect of 
Alternative F. The many land use goals, objectives, and policies furthered by the proposed Va 
Shly'ay Akimel project will be advanced to the same degree despite subtle differences between 
Alternatives F and 0. The establishment of wetlands and cottonwood/willow on the north side 
of the channel at the far west of the project area can be an enhancement to the commercial 
development of the area by the Indian Community, with appropriate site design. 

Mitigation Measure: No mitigation required. 

5.1 0.2.5 Alternative E 

Less overall construction activity is anticipated under Alternative Ethan Alternative F. The 
impacts are most similar to those for Alternative N. While the effects would be of the same 
character as for Alternative F, they would be lesser in degree. Initial construction and occasional 
continued maintenance could disturb development in the form of temporary nuisance effects 
associated with noise, dust, aesthetics, and traffic. O&M activities would also create potential 
nuisance effects, but they are expected to be of less than significant impact because the activities 
would take place during brief periods and would affect only limited areas. 

Impact: Temporary Adverse Effects on Land Use during Project Construction 

Under Alternative E, temporary, less-than-significant impacts from construction activities will be 
substantially similar to those of Alternative F. River channelization and WWTP diversion 
structures will be engineered for this alternative, in contrast to Alternative F. More irrigation 
diversion structures will be constructed than for Alternative F. However, such activities will 
have minor effects upon surrounding land use. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Land Use Experience 

The long-term beneficial effect on land use will be similar to the effect of Alternative F. The 
slight differences in the vegetative mix between Alternatives F and E will have almost no effect 
and are unlikely to be apparent to most persons who frequent those portions of the project area 
beyond the immediate vicinity of new construction. 

Mitigation Measure: No mitigation required. 
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Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

The compatibility with land use and planning policies will be similar to the effect of Alternative 
F. The many land use goals, objectives, and policies furthered by the proposed Va Shly 'ay 
Akimel project will be advanced to the same degree despite subtle differences between 
Alternatives F and E. 

Mitigation Measure: No mitigation required. 

5.10.2.6 Alternative A 

While the activities and, therefore, the traffic impacts of the activities would be similar to those 
occurring under Alternatives F, N, and E, the proposed construction footprint for Alternative A is 
less than a third the size of the footprint for Alternative F. While the effects would be of the 
same character as for the other three alternatives, they would be lesser in degree than for any of 
the others. Initial construction and occasional continued maintenance could disturb development 
in the form of temporary nuisance effects associated with noise, dust, aesthetics, and traffic. 
O&M activities would also create potential nuisance effects, but they are expected to be of less 
than significant impact because the activities would take place during brief periods and would 
affect only limited areas. 

Impact: Temporary Adverse Effects on Land Use during Project Construction 

The temporary, less-than-significant impacts from construction activities will be somewhat less 
than those in Alternative F. While Alternative F comprises construction in Reaches 2 through 9, 
Alternative A calls for no activity in Reaches 2 through 4. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Land Use Experience 

Given that the western portion of the project area will have no activity, the surrounding land uses 
will not accrue any environmental, aesthetic, or recreational benefit from the project. The central 
portion of the project area will produce roughly the same land use benefit to surrounding areas as 
would Alternative F. 

Mitigation Measure: No mitigation required. 
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Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

The compatibility with land use and planning policies will be similar to the effect of Alternative 
F, but the lack of restorative activities in the western portion of the area will advance the many 
land use goals, objectives, and policies furthered by the proposed Va Shly'ay Akimel project 
somewhat less, with subtle differences between Alternatives F and A. 

Mitigation Measure: No mitigation required. 

Va Shly 'ay Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental impact Statement 

September 2004 

5-89 
J&S 03048 



U.S. Army Cotps oj"Engineers, Los Angeles District 

5.11 RECREATION 

5.11.1 APPROACH AND METHODOLOGY 

Environmental Consequences of 
Proposed Action and Alternalives 

Potential impacts, both direct and indirect, to recreation resources were identified by evaluating 
each of the alternatives against existing recreational features within the project area. The 
alternatives were also analyzed regarding their compatibility with existing recreation plans and 
policies that are relevant to the project area. Impacts to recreation resources would be considered 
significant if the proposed project pem1anently alters recreational features in the project area, or 
if the proposed project anticipated outcome is found to be inconsistent with current recreation 
plans and/or policies. 

5.11.2 ENVIRONMENTAL IMPACTS 

5.11.2.1 No Action 

Under the No-Action Alternative, recreational opportunities within the project area would remain 
substantially unchanged. There would be no short-term impacts from construction that would 
affect adjacent recreational activities. However, recreational experiences would also not be 
enhanced. Additionally, land use and planning policies to enhance and restore biological habitat 
and riparian areas and provide flood control and recreational opportunities in open space areas 
would not be realized. 

5.11.2.2 Alternative F 

Impact: Temporary Adverse Effects on Recreation during Project Construction 

The primary purpose of Alternative F is the restoration of river-related habitat to enhance 
environmental resources in the project area. The environmental restoration is expected to be 
beneficial and not have any substantial adverse effects; however, the nearby recreation uses in 
the study area could experience temporary adverse effects associated with construction of 
restoration features and recreation facilties. Though there are very limited recreation uses in the 
study area, initial construction and occasional continued maintenance could preclude an ideal 
recreational experience by adversely affecting the character of the area. Disturbances could take 
the form of temporary nuisance effects associated with noise, dust, aesthetics, and traffic. O&M 
activities would also create potential nuisance effects, but they are expected to be minor because 
the activities would take place during brief periods and would affect only limited areas . Thus, 
impacts on recreation would be less than significant. These temporary adverse conditions are 
necessary to realize the long-term benefits of the project. These potential impacts are di scussed 
in further detail in Sections 5.5, "Aesthetic Resources"; 5.6, "Air Quality"; 5.7, "Noise"; and 5.9, 
"Transportation." 
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Mitigation Measure: No mitigation required. 

Impact: Long-Ter m Beneficial Effect on Recreational Experience 

Environmental Consequences oj 
Proposed Action and Alternatives 

Incidental to the proposed restoration efforts of this alternative is the creation of valuable passive 
recreational opportunities. Although under the existing conditions there is very little recreation 
use in the area, the habitat restoration would create attractive open space that is conducive to the 
development of new recreational opportunities. The City ofMesa has identified a multi-use trail 
corridor along the Southern Canal in its Parks and Recreation Master Plan. The trail would be 
located toward the eastern end of the project site and could increase the potential for access and 
visitation to the Salt River by recreationists . The increase in passive open space through the 
implementation of Alternative F would enhance the overall experience of recreationists and 
O&M activities would maintain this benefit. This would be considered a long-term beneficial 
effect. 

The proposed recreation options would enhance the long-term beneficial effects of the project 
through the development of multi-use trails and the Salt River Pima Maricopa Cultural Center. 
The cultural center would enhance the interpretive and education opportunities associated with 
the restoration of river habitat and SRPMIC culture. Each option would add multi-use trails in 
the western end of the project near the City of Mesa' s recharge ponds that would connect to the 
City trail system under the Red Mountain Freeway. Recreation Option A would add a total of 
approximately 7.8 miles of multi-use trails and would also provide a connection to the City of 
Mesa trail along the Southern Canal n Reach 6. The effects of Option B would be somewhat 
reduced from Option A with a total of approximately 5.1 miles of multi-use trails. The trail on 
the south side of the river that would connect to the City trail along the Southern Canal would 
not be constructed and opportunities for connecting to the river area from the City 's trail system 
would be reduced. Option C would significantly increase recreation opportunities with the 
development of approximately 13.6 miles oftrails that would connect to the City trail on along 
the Southern Canal n Reach 6, and would also connect the cultural Center to the recharge ponds 
in the western end of the project with a trail along the southern side of the river. 

Mitigation Measure: No mitigation required. 

Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government J urisdictions 

As discussed in Section 4.11 , "Recreation," in addition to the Corps having jurisdiction over the 
project, the project area falls within the boundaries of several local government jurisdictions, 
including Maricopa County, the City of Mesa, and the Salt River Pima-Maricopa Indian 
Community (SRPMIC). The Maricopa County and City of Mesa plans governing land use and 
development within the respective jurisdictions incorporate relevant policies related to the 
following: 

• open space and natural resource conservation, 

• biological habitat preservation and restoration, 
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• protection and enhancement of riparian areas, 

• provision for adequate flood control, 

• protection of water and groundwater resources, and 

• provision for recreational use. 

Environmental Consequences Of 

Proposed Action and Alternatives 

Alternative F would be consistent with the goals and policies of the Maricopa County 
Comprehensive Plan and the City of Mesa General Plan. Specifically, the conservation element 
of Mesa's general plan defines goals to preserve and enhance environmental resources and to 
accommodate recreational opportunities in the vicinity of the Salt River. This alternative, in 
conjunction with any of the proposed recreation options, would also be consistent with the 
SRPMIC plans for a cultural center on the north side of the river. Collaboration between the 
SRPMIC and the City of Mesa will help assure coordination of their recreation plans. Thus, this 
alternative would constitute a beneficial effect. 

Mitigation Measure: No mitigation required. 

5.11.2.3 Alternative N 

Impact: Temporary Adverse Effects on Recreation during Project Construction 

Temporary impacts from construction of restoration features and recreation facilties associated 
with Alternative N will be similar to those under Alternative F. Construction impacts would be 
somewhat reduced because of the lack of bank stabilization elements in this alternative. An old 
recharge site on the south side of the river in close proximity to River View Park and River View 
Golf Course will be converted to cottonwood/willow habitat. This site, located in Reach 1, north 
of SR 202, should require minimal disturbance activities. Construction activities for this area 
should not cause impacts above and beyond those associated with the rest of the project 
construction. The impacts on recreation under this alternative would be less than significant. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Recreational Experience 

Long-term beneficial effects of Alternative N, in conjunction with any of the proposed recreation 
options, will be substantially similar to those of Alternative F. Additional recreational benefits 
could be realized with the development of the cottonwood/ willow habitat in the old recharge site 
on the south side of the river in Reach 1. The beneficial effects are especially increased if 
recreation option Cis selected, that would connect the recharge pond habitat to the cultural 
center. Alternative N includes higher amounts of Sonoran Desert vegetation and less 
cottonwood/willow than Alternative F, and could result in less wildlife diversity for recreation 
v1ewmg. 

Mitigation Measure: No mitigation required. 
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Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

Alternative N is compatible with the land use goals and policies of local government 
jurisdictions. The inclusion of cottonwood/willow habitat in the southern area of Reach 1 
enhances recreation opportunities in the City of Mesa-owned parcel at the western end of the 
project area. 

Mitigation Measure: No mitigation required. 

5.11.2.4 Alternative 0 (Preferred Alternative) 

Impact: Temporary Adverse Effects on Recreation during Project Construction 

Temporary impacts from construction of restoration features and recreation facilties associated 
with Alternative 0 will be similar to those under Alternative F. Construction impacts would be 
somewhat reduced because of the lack ofbank stabilization elements in this alternative. An old 
recharge site on the south side of the river in close proximity to River View Park and River View 
Golf Course will be converted to cottonwood/willow habitat. This site, located in Reach 1, north 
of SR 202, should require minimal disturbance activities. Construction activities for this area 
should not cause impacts above and beyond those associated with the rest of the project 
construction. The impacts on recreation under this alternative would be less than significant. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Recreational Experience 

Long-term beneficial effects of Alternative 0 , along with any of the recreation options would be 
substantially similar to Alternative F. Recreational and interpretive benefits would be realized 
with the development of the trail in association with the addition of cottonwood/ willow habitat 
in the old recharge site on the south side of the river in Reach 1. The multi-use trail in Reach 6, 
included in recreation options A and C, would allow trail users in other parts of the City of Mesa 
to access the restored habitat in the central portion of the project area. 

Mitigation Measure: No mitigation required. 

Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

Alternative 0 is compatible with the land use goals and policies of local government 
jurisdictions. The inclusion of cottonwood/willow habitat in the southern area of Reach 1 
enhances recreation opportunities in the City ofMesa-owned parcel at the western end of the 
project area. 
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Mitigation Measure: No mitigation required. 

5.11.2.5 Alternative E 

Impact: Temporary Adverse Effects on Recreation during Project Construction 

Under Alternative E, temporary impacts from construction of restoration features and recreation 
facilties will be substantially similar to those in Alternative F. The old recharge site identified in 
Alternative N will be converted to cottonwood/willow habitat in this alternative as well, but 
should require minimal disturbance activities. Impacts on recreation from this alternative not be 
above and beyond those associated with the rest of the project construction and would be less 
than significant. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Recreational Experience 

Long-term beneficial effects of Alternative E, with any of the recreation options, will be 
substantially similar to those of Alternative F. Additional recreation benefits could be realized 
with the development of the cottonwood/ willow habitat in the old recharge site on the south side 
of the river in Reach 1, especially when connected to the SRPMIC cultural center as in recreation 
option C. Altemative E includes higher amounts of Sonoran Desert vegetation and less 
cottonwood/willow than Alternative F, and could result in less wildlife diversity for recreation 
v1ewmg. 

Mitigation Measure: No mitigation required. 

Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

Alternative E is compatible with the land use goals and policies of local govemment 
jurisdictions. The inclusion of cottonwood/willow habitat in the southern area of Reach 1 
enhances recreation opportunities in the City of Mesa-owned parcel at the western end of the 
project area especially if recreation Option C is selected and the habitat is connected to the 
SRPMIC cultural center. 

Mitigation Measure: No mitigation required . 
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5.11.2.6 Alternative A 

Impact: Temporary Adverse Effects on Recreation during Project Construction 

Temporary adverse impacts from construction of restoration features and recreation facilties 
would be reduced in Alternative A. There is no construction activity planned in the western area 
of the project area where two existing recreation facilities are located. Thus, there should be no 
impacts to recreation from this alternative. 

Mitigation Measure: No mitigation required. 

Impact: Long-Term Beneficial Effect on Recreational Experience 

Long-term recreation benefits associated with Alternative A would be reduced in comparison to 
those of Alternative F. New habitat development is limited to Sonoran Desert vegetation types, 
which could lead to lower wildlife diversity and may attract fewer recreationists who would use 
the trail system in any of the recreation options. 

Mitigation Measure: No mitigation required. 

Impact: Compatibility with Land Use and Planning Policies of Local and Tribal 
Government Jurisdictions 

While not in direct conflict with local land use plans and policies, the recreation aspects of 
Alternative A will not advance the recreation goals of the local government jurisdictions. With 
any of the recreation options, recreation development opportunities will be more limited because 
of the lack of restored river habitat to attract a wide variety of recreationists . The Cultural Center 
would be the primary recreation feature and with limited opportunities there could be less 
collaboration between local jurisdictions to coordinate recreation along the Salt River. Though 
Alternative A will not serve to promote compatibility in land use plans, this is not considered a 
significant adverse impact. 

Mitigation Measure: No mitigation required. 
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5.12 PUBLIC HEALTH AND SAFETY 

5.12.1 APPROACH AND METHODOLOGY 

Environmental Consequences of 
Proposed Action and Al1erna1ives 

Public health and safety issues were identified by estimating the potential effects of each 
alternative against existing environmental conditions . Potential public health and safety issues in 
the project study area were also identified. For this analysis, impacts were considered significant 
if the public ' s health or safety would be adversely affected as a result of the proposed project. 
The Phase I Environmental Site Assessment, which is found in Appendix I, provides a detailed 
analysis of the proposed project area. 

5.12.2 ENVIRONMENTAL IMPACTS 

5.12.2.1 No Action 

Under the No-Action Alternative, the potential health and safety benefits associated with the 
other alternatives would not be realized. Safety threats associated with flood hazards would 
continue to exist for properties within the floodplain . Benefits to soil and water quality would 
not occur. Mosquitoes are currently a potential problem in the area. Implementation of the No
Action Alternative would not provide vector control beyond existing levels and, thus, existing 
vector problems would persist. 

5.12.2.2 Alternative F 

Alternative F involves excavation and grading in the river corridor, construction of wetlands, 
development of cottonwood/willow, mesquite, and Sonoran desert habitat, and installation of 
various irrigation systems to support the new vegetation. 

Impact: Potential for Breach and/or Damage to Landfill Closure Caps 

The Final Closure Report and Postciosure Maintenance Plan for the Tri-Cites Landfill and 
North Center Street Landfill (CH2M HILL 1994) states that additional cover fill materials may 
be placed over the Tri-City Landfill and North Center Street Landfill caps to accommodate post
closure uses, but that the 18-inch barrier layer underlying the existing 12-inch vegetative soil 
layer must not be disturbed. Additionally, if fill materials are added it should be assumed that 
the extra weight of imported soil will hasten settlement of the waste buried beneath, which may 
necessitate more frequent maintenance to regrade the cover to prevent ponding of water on the 
surface and consequent infiltration. Under Alternative F, mesquite and xeric Sonoran Desert 
species would be planted on the terrace formed by the Tri-City Landfill. This vegetation would 
be irrigated using surface and storm water routed via the constructed Surface Braided Irrigation 
Network (SBIN). CH2M HILL' s Final Closure Report and Postclosure Maintenance Plan 
states that trees or shrubs may be incorporated into future uses of the land, but that soil mounds 
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and barrier layers should be created to prevent root systems from penetrating the closure cap 
barrier layer and releasing methane trapped within. Methane released by penetration of the 
barrier layer will kill the overlying vegetation. Finally, CH2M HILL specifies that any irrigation 
of new vegetation must be carefully regulated so as not to promote deep percolation and 
subsequent generation ofleachate migrating to groundwater. Under Alternative F, none of the 
three remaining closed landfill sites are expected to receive or be impacted by newly planted 
vegetation. Implementation of the following mitigation measure would reduce the potential for 
breach or damage to the landfill closure caps to a less-than-significant level. 

Mitigation Measure PHS-1: Redesign Vegetation Pallet for Landfill Closure Caps 

The Corps should redesign the vegetation pallet for landfill cover to be limited to annual native 
grasses and herbaceous plants with shallow root systems. This plan should not include any 
species of trees or shrubs or colunmar cactus, but may include cactus with shallow root systems. 
These plants should be hydroseeded and rely on minimal overhead irrigation for establishment. 
Implementation of this mitigation measure would obviate the potential for penetration of the 
landfill closure caps. 

Impact: Addition of Cover Material on Tri-City Landfill May Cause Exceedance of 
Minimum Ground Clearance for Overhead Power Transmission Lines 

Three sets of electrical transmission towers belonging to APS and SRP run generally northeast
southwest through the northern portion of the Tri-City Landfill. These towers must have a 
minimum ground clearance of 25 feet for the SRP lines and 23 feet for the APS lines. No 
overhead utility lines are present on the Cypress or North Center Street Landfills. 
Implementation of mitigation measure PHS-2 should eliminate any adverse effects to the power 
transmission towers, thus reducing this impact to a less-than-significant level. 

Mitigation Measure PHS-2: Raise Power Transmission Poles to Maintain Minimum 
Ground Clearance 

If additional cover materials to support new vegetation are placed around the APS or SRP power 
transmission poles that cross the Tri-City Landfill, the concrete encasements at the bases of the 
towers or poles would need to be raised to maintain the required minimum ground clearance. 

Impact: Temporary Construction-Related Water Quality Impacts 

Project-related construction activities in the river channel could cause temporary water quality 
impacts because disturbed and eroded soil, petroleum products, and miscellaneous construction 
wastes or unearthed waste debris may be discharged to receiving surface waters and 
groundwater. Soil and associated contaminants that enter stream cham1els can increase turbidity, 
stimulate the growth of algae, increase sedimentation of aquatic habitat, and introduce 
compounds that are toxic to aquatic organisms. Construction materials such as fuels , oils, paints, 
and concrete are potentially harmful to fish and other aquatic life if released into the 
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environment. The extent of potential environmental effects depends on the erodibility of soil 
types encountered, the type of construction practice, the extent of the disturbed area and the 
duration of the disturbance, the timing of precipitation, and the proximity to drainage channels. 
Implementation of the following mitigation would reduce construction impacts to water quality 
to a less-than-significant level. 

Mitigation Measure PHS-3: Implement Construction Site Management Practices 

To minimize exposure of disturbed construction sites to rainfall and stormwater runoff, 
construction activities should be conducted in the dry weather season to the extent possible. The 
general contractor for the project will prepare and implement standard grading and erosion 
control measures (e.g. , management, structural, and vegetative controls) to minimize exposure of 
soil that may contribute to contaminated runoff. Additionally, the contractor will complete the 
necessary paperwork to obtain an NPDES permit for construction-related projects. Best 
management practices (BMPs) must be implemented before predicted rain events. In addition, 
the construction contractor will implement standard hazardous materials management practices 
to reduce the possibility of chemical spills or releases of contaminants in runoff. 

Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation 
Activities 

If areas are not maintained and properly monitored, standing water may be present for a short 
time following heavy rainfall or irrigation in various portions of the project area. Such standing 
water may have the potential to cause temporary increases in mosquito breeding in the project 
area, although any potential increase is expected to be offset by the comprehensive removal 
throughout the project area of discarded tires and other waste that holds standing water and 
allows mosquitoes to breed. Implementation of the following mitigation measure would ensure 
this impact remains less than significant. 

Mitigation Measure PHS-4: Coordinate O&M Vector Control Measures with SRPMIC, 
Other Local Governments and Agencies 

The project design will consider mosquito control to the extent feasible to limit issues associated 
with mosquitoes. In concept, the new habitat and channels constructed as principal elements of 
this restoration project will cycle water through the habitat areas, rather than allow water to pool. 
Thus, the proposed project is likely to help inhibit mosquito breeding. The Corps will work with 
the SRPMIC and other local government jurisdictions and agencies to coordinate vector control 
measures for this project. Potential control measures may include adjusting water levels, 
biological controls, spraying, or other measures . These measures are proposed as part of post
construction O&M activities. 

Va Shly ·ay Akimel Ecosysrem 
Resrorarion Feasib i/i~y Srudy 
Final Environmenral!mpacr Sraremenr 

5-98 
Seprember 2004 

J&S 03048 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

U.S. Army Corps of Eng ineers, Los Angeles District Environmental Consequences oj 
Proposed Action and Alternatives 

Impact: Beneficial Decrease in Illegal/Unauthorized Activities in the Project Area 

Currently, a number of illegal or unauthorized activities occur in the project study area, primarily 
dumping of refuse, unauthorized firearm discharges, and short-term habitation of certain portions 
of the project study area by transient persons. After this project is completed, increased use of 
the area by recreationists and maintenance staff would tend to decrease illegal activities in the 
area because of increased patrolling of the area by the city and use by the public. Project lands 
will be acquired by local and tribal jurisdictions, who will become responsible for policing these 
areas and protecting recreationists from illegal activities. This is a beneficial impact. 

Mitigation Measure: No mitigation required. 

5.12.2.3 Alternative N 

Under Alternative N, the terrace formed by the Tri-City Landfill (in Reach 4) would not be 
revegetated, although a narrow strip of cottonwood/willow would be established along the north 
bank of the Salt River channel near this landfill. The ground clearance of existing APS and SRP 
power transmission lines would be unaffected. Further downstream, in Reach 2, it is proposed 
that cottonwood/willow and mesquite be established along the north bank of river channel 
southwest of the Cypress Golf Course. This newly planted vegetation would be maintained over 
time by water via an SBIN, with additional water possibly (if it is determined to be of sufficient 
quality) being supplied by the golf course. 

Impact: Temporary Construction-Related Water Quality Impacts 

Project-related construction activities in the river channel could cause temporary water quality 
impacts because disturbed and eroded soil, petroleum products, and miscellaneous construction 
wastes or unearthed waste debris may be discharged to receiving surface waters and 
groundwater. Soil and associated contaminants that enter stream channels can increase turbidity, 
stimulate the growth of algae, increase sedimentation of aquatic habitat, and introduce 
compounds that are toxic to aquatic organisms. Construction materials such as fuels , oils, paints, 
and concrete are potentially harmful to fish and other aquatic life if released into the 
environment. The extent of potential environmental effects depends on the erodibility of soil 
types encountered, the type of construction practice, the extent of the disturbed area and the 
duration of the disturbance, the timing of precipitation, and the proximity to drainage cham1els. 
Implementation of the following mitigation would reduce construction impacts to water quality 
to a less-than-significant level. 

Mitigation Measure PHS-3: Implement Construction Site Management Practices 

See Alternative F for a description of this mitigation measure. 
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Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation 
Activities 

If areas are not maintained and properly monitored, standing water may be present for a short 
time following heavy rainfall or irrigation in various portions of the project area. Such standing 
water may have the potential to cause temporary increases in mosquito breeding in the project 
area, although any potential increase is expected to be offset by the comprehensive removal 
throughout the project area of discarded tires and other waste that holds standing water and 
allows mosquitoes to breed. Implementation of the following mitigation measure would ensure 
this impact remains less than significant. 

Mitigation Measure PHS-4: Coordinate O&M Vector Control Measures with SRPMIC, 
Other Local Governments and Agencies 

See Alternative F for a description of this mitigation measure. 

Impact: Beneficial Decrease in Illegal/Unauthorized Activities in the Project Area 

Currently, a number of illegal or unauthorized activities occur in the project study area, primarily 
dumping of refuse, unauthorized firearn1 discharges, and short-term habitation of certain portions 
of the project study area by transient persons. After this project is completed, increased use of 
the area by recreationists and maintenance staff would tend to decrease illegal activities in the 
area because of increased patrolling of the area by the city and use by the public. Project lands 
will be acquired by local and tribal jurisdictions, who will become responsible for policing these 
areas and protecting recreationists from illegal activities. This is a beneficial impact. 

Mitigation Measure: No mitigation required. 

5.12.2.4 Alternative 0 (Preferred Alternative) 

Under Alternative 0 , the terrace formed by the Tri-City Landfill (in Reach 4) would not be 
revegetated, although a narrow strip of cottonwood/willow would be established along the north 
bank, at the edge of the main channel. The ground clearance of existing APS and SRP power 
transmission lines would be unaffected. Further downstream, in Reach 2, it is proposed that 
cottonwood/willow be established along the north bank of river channel southwest of the 
Cypress Golf Course. This newly planted vegetation would be maintained over time by water 
via an SBIN, with additional water possibly (if it is determined to be of sufficient quality) being 
supplied by the golf course. 

Impact: Temporary Construction-Related Water Quality Impacts 

Project-related construction activities in the river channel could cause temporary water quality 
impacts because disturbed and eroded soil, petroleum products, and miscellaneous construction 
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wastes or unearthed waste debris may be discharged to receiving surface waters and 
groundwater. Soil and associated contaminants that enter stream channels can increase turbidity, 
stimulate the growth of algae, increase sedimentation of aquatic habitat, and introduce 
compounds that are toxic to aquatic organisms. Construction materials such as fuels , oils, paints, 
and concrete are potentially harmful to fish and other aquatic life if released into the 
environment. The extent of potential environmental effects depends on the erodibility of soil 
types encountered, the type of construction practice, the extent of the disturbed area and the 
duration of the disturbance, the timing of precipitation, and the proximity to drainage channels. 
Implementation of the following mitigation would reduce construction impacts to water quality 
to a less-than-significant level. 

Mitigation Measure PHS-3: Implement Construction Site Management Practices 

See Alternative F for a description of this mitigation measure. 

Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation 
Activities 

If areas are not maintained and properly monitored, standing water may be present for a short 
time following heavy rainfall or irrigation in various portions of the project area. Such standing 
water may have the potential to cause temporary increases in mosquito breeding in the project 
area, although any potential increase is expected to be offset by the comprehensive removal 
throughout the project area of discarded tires and other waste that holds standing water and 
allows mosquitoes to breed. Implementation of the following mitigation measure would ensure 
this impact remains less than significant. 

Mitigation Measure PHS-4: Coordinate O&M Vector Control Measures with SRPMIC, 
Other Local Governments and Agencies 

See Alternative F for a description of this mitigation measure. 

Impact: Beneficial Decrease in IllegaUUnauthorized Activities in the Project Area 

Currently, a number of illegal or unauthorized activities occur in the project study area, primarily 
dumping of refuse, unauthorized firearm discharges, and short-term habitation of certain portions 
of the project study area by transient persons. After this project is completed, increased use of 
the area by recreationists and maintenance staff would tend to decrease illegal activities in the 
area because of increased patrolling of the area by the city and use by the public. Project lands 
will be acquired by local and tribal jurisdictions, who will become responsible for policing these 
areas and protecting recreationists from illegal activities . This is a beneficial impact. 

Mitigation Measure: No mitigation required. 
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5.12.2.5 Alternative E 

Under Alternative E, mesquite would be established in Reach 4 on the terrace formed by the 
closed Tri-City Landfill, which would be irrigated using surface water or storn1water redirected 
from the Evergreen Drain via an SBIN. In other respects, Alternative E is substantially similar to 
Alternatives F, N, and 0 in tern1s of public health and safety. 

Impact: Potential for Breach and/or Damage to Landfill Closure Caps 

The existing 12-inch vegetative soil layer on the Tri-City Landfill is insufficient to sustain 
mesquite; planting of mesquite at this location would quickly lead to penetration of the landfill 
closure cap. In addition, the saturated soi l conditions 1-3 feet below the surface that mesquite 
require could not be provided, even with the addition of soil, without increasing the potential for 
irrigation water percolating down through the buried waste and possibly contaminating 
groundwater. Implementation of mitigation measure PHS-1 would obviate the potential for 
penetration of the landfill closure caps, thus reducing this impact to a less-than-significant level. 

Mitigation Measure PHS-1: Redesign Vegetation Pallet for Landfill Closure Caps 

See Alternative F for a description of this mitigation measure. 

Impact: Addition of Cover Material on Tri-City Landfill May Cause Exceedance of 
Minimum Ground Clearance for Overhead Power Transmission Lines 

Three sets of electrical transmission towers belonging to APS and SRP run generally northeast
southwest through the northern portion of the Tri-City Landfill. These towers must have a 
minimum ground clearance of25 feet for the SRP lines and 23 feet for the APS lines. No 
overhead utility lines are present on the Cypress or North Center Street Landfills. 
Implementation of mitigation measure PHS-2 should eliminate any adverse effects to the power 
transmission towers, thus reducing this impact to a less-than-significant level. 

Mitigation Measure PHS-2: Raise Power Transmission Poles to Maintain Minimum 
Ground Clearance 

See Alternative F for a description of this mitigation measure. 

Impact: Temporary Construction-Related Water Quality Impacts 

Project-related constmction activities in the river channel could cause temporary water quality 
impacts because disturbed and eroded soil, petroleum products, and miscellaneous constmction 
wastes or unearthed waste debris may be discharged to receiving surface waters and 
groundwater. Soil and associated contaminants that enter stream channels can increase turbidity, 
stimulate the growth of algae, increase sedimentation of aquatic habitat, and introduce 
compounds that are toxic to aquatic organisms. Constmction materials such as fuels , oils, paints, 
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and concrete are potentially harmful to fish and other aquatic life if released into the 
e w icomnent. The extent of potential environmental effects depends on the erodibility of soil 
types encountered, the type of construction practice, the extent of the disturbed area and the 
duration of the disturbance, the timing of precipitation, and the proximity to drainage channels. 
Implementation of the following mitigation would reduce construction impacts to water quali ty 
to a less-than-significant level. 

Mitigation Measure PHS-3: Implement Construction Site Management Practices 

See Alternative F for a description of this mitigation measure. 

Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation 
Activities 

If areas are not maintained and properly monitored, standing water may be present for a short 
time following heavy rainfall or irrigation in various portions of the project area. Such standing 
water may have the potential to cause temporary increases in mosquito breeding in the project 
area, although any potential increase is expected to be offset by the comprehensive removal 
throughout the project area of discarded tires and other waste that holds standing water and 
allows mosquitoes to breed. Implementation of the following mitigation measure would ensure 
this impact remains less than significant. 

Mitigation Measure PHS-4: Coordinate O&M Vector Control Measures with SRPMIC, 
Other Local Governments and Agencies 

See Alternative F for a description of this mitigation measure. 

Impact: Beneficial Decrease in Illegal/Unauthorized Activities in the Project Area 

Currently, a number of illegal or unauthorized activities occur in the project study area, primarily 
dumping of refuse, unauthorized firearm discharges, and short-term habitation of certain portions 
of the project study area by transient persons. After thi s project is completed, increased use of 
the area by recreationists and maintenance staff would tend to decrease illegal activities in the 
area because of increased patrolling of the area by the city and use by the public. Project lands 
will be acquired by local and tribal jurisdictions, who will become responsible for policing these 
areas and protecting recreationists from illegal activities. This is a beneficial impact. 

Mitigation Measure: No mitigation required. 

5.12.2.6 Alternative A 

Under this alternative, no new vegetation would be planted at the locations of known landfills. 
Thus, no threat would be posed to public health and safety by the potential for breach of the 
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closure caps. The ground clearance of existing APS and SRP power transmission lines would be 
unaffected. In all other respects, such as vector control and potential for shori-tern1 water quality 
impacts, the impacts and mitigation measures for Alternative A are identical to those described 
above for Alternatives F, N, 0 , and E. No residual adverse impacts are anticipated. 

Impact: Temporary Construction-Related Water Quality Impacts 

Project-related construction activities in the river channel could cause temporary water quality 
impacts because disturbed and eroded soil, petroleum products, and miscellaneous construction 
wastes or unearthed waste debris may be discharged to receiving surface waters and 
groundwater. Soil and associated contaminants that enter stream channels can increase turbidity, 
stimulate the growth of algae, increase sedimentation of aquatic habitat, and introduce 
compounds that are toxic to aquatic organisms. Construction materials such as fuels , oils, paints, 
and concrete are potentially harmful to fish and other aquatic life if released into the 
environment. The extent of potential environmental effects depends on the erodibility of soi l 
types encountered, the type of construction practice, the extent of the di sturbed area and the 
duration of the disturbance, the timing of precipitation, and the proximity to drainage channels. 
Implementation of the following mitigation would reduce construction impacts to water quality 
to a less-than-significant level. 

Mitigation Measure PHS-3: Implement Construction Site Management Practices 

See Alternative F for a description of this mitigation measure. 

Impact: Potential for Temporary Increases in Mosquito Breeding following Irrigation 
Activities 

If areas are not maintained and properly monitored, standing water may be present for a short 
time following heavy rainfall or irrigation in various portions of the project area . Such standing 
water may have the potential to cause temporary increases in mosquito breeding in the project 
area, although any potential increase is expected to be offset by the comprehensive removal 
throughout the project area of discarded tires and other waste that holds standing water and 
allows mosquitoes to breed. Implementation of the following mitigation measure would ensure 
this impact remains Jess than significant. 

Mitigation Measure PHS-4: Coordinate O&M Vector Control Measures with SRPMIC, 
Other Local Governments and Agencies 

See Alternative F for a description of thi s mitigation measure. 
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Impact: Beneficial Decrease in Illegal/Unauthorized Activities in the Project Area 

Current!y, a number of illegal or unauthorized activities occur in the project study area, primarily 
dumping o:f refuse, unauthorized firearm discharges, and short-term habitation of certain portions 
of the project study area by transient persons. After this project is completed, increased use of 
the area by recreationists and maintenance staffwould tend to decrease illegal activities in the 
area because of increased patrolling of the area by the city and use by the public. Project lands 
will be acquired by local and tribal jurisdictions, who will become responsible for policing these 
areas and protecting recreationists from illegal activities. This is a beneficial impact. 

Mitigation Measure: No mitigation required. 
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CHAPTER 6. UNAVOIDABLE SIGNIFICANT IMPACTS 

Unavoidable significant impacts are impacts that remain following the implementation of 
mitigation measures, or impacts for which there are no mitigation measures. The following 
section details significant impacts that could occur as a result of implementing any of the 
analyzed construction alternatives [F, N, 0 (Prefen·ed Alternative), E, and A]. The analysis is 
based on the evaluation of impacts attributable to Alternative F, which would require the greatest 
amount of vegetative and structural work. The remaining construction alternatives, including 
Alternative 0 (Preferred Alternative), would have an equal or smaller impact as described below. 

Cultural Resources 

Each of the construction alternatives could adversely affect a number of known cultural sites. 
The maximum number of prehistoric and historic cultural resources that may be affected is 40, 
which could occur under Alternatives F, N, and 0. Alternative E could affect 38 known sites 
and Alternative A could affect 20 known sites. In addition to construction-related activities that 
could possibly affect NRHP sites, the root systems of newly planted vegetation, once developed, 
could disturb archaeological sites by increasing the moisture level in the soil. Such changes in 
the soil chemistry could increase the rate of degradation of important perishable ecofactual 
remams. 

In accordance with the NHPA, further evaluations of cultural resources in the project area would 
need to be conducted. If resources were determined to be NRHP eligible and avoidance is not 
feasible, further mitigation measures would be detai led 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. 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. 

While data recovery actions may lessen the degree of impact, additional undiscovered sites, 
which are likely due to the significant number of known sites, may still be damaged during 
construction activities or as a result of planting vegetation in the project area. 
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CHAPTER 7. CUMULATIVE IMPACT ANALYSIS 

Cumulative impacts are defined as negative or beneficial impacts on the environment that would 
result from incremental impacts of the project when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency or person undertakes such other actions. 
Cumulative impacts can result from individually minor but collectively significant actions taking 
place over a period of time (40 CFR 1508.7). This cumulative impact analysis is an evaluation 
of impacts possible to Alternative F, which would require the greatest amount of vegetative and 
structural work. The remaining construction alternatives, including Alternative 0 (Preferred 
Alternative), would have similar cumulative impacts and are covered in the description below. 

7.1 POTENTIAL CUMULATIVE IMPACT ZONE 

For the purpose of this analysis, the Va Shly 'ay Akimel project impact zone is identified as the 
Salt River corridor, stretching from the Granite Reef Dam to the confluence of the Agua Fria and 
Salt Rivers. This geographic boundary is set significantly larger than the project boundary to 
address cumulative impacts that may result from this project and additional projects and 
activities surrounding the project area. Currently, four ecosystem restoration projects (Tres Rios, 
Rio Salado Oeste, Rio Salado, and Va Shly'ay Akimel) have been proposed along the Salt River 
downstream from Granite Reef Dam. Although funding has not been secured for all of the 
projects, they are considered the past, present, and reasonably foreseeable projects that will be 
considered for this analysis. The analysis of cumulative impacts examined potential impacts 
from these surrounding projects over a period of approximately 10 years (1998-2008). 

7.2 SUMMARY OF CUMULATIVE IMPACTS BY RESOURCE 
AREA 

Thresholds and criteria used to determine the significance of effects vary depending on the type 
of resource being analyzed. For the project to contribute cumulatively to impacts of any 
particular resource, the project would first need to directly impact that resource in some way. An 
analysis of cumulative impacts to each of the resource areas is presented below. 

Geology and Topography 

Cumulative impacts to geology and topography would be beneficial in nature. The 
geomorphologic character of the existing landscape would be permanently altered due to 
reshaping procedures, however, these activities would help to enhance and restore the area. 
Bank stabilization would prevent further erosion and potential damage to roads and bridges in 
the vicinity. 
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Hydrology and Water Resources 

Cumulative impacts to hydrology and water resources would be adverse only in the short term. 
Temporary soil disturbances during construction could discharge soil and sediment into the river 
channel. The discharge would be temporary and localized, as other projects within the project 
impact zone would not be simultaneously under construction. The project is designed to prevent 
long-tem1 erosion, resulting in an overall long-tem1 cumulatively beneficial impact. 
Furthermore, other existing and proposed ecosystem restoration projects along the Salt River 
within the project impact zone are not likely to cause cumulatively adverse impacts as a result of 
an accidental spill of fuels or other toxic materials due to the development and implementation of 
the Stormwater Pollution Prevention Plan (SWPPP), which will be required to obtain a 
construction permit. 

Changes in the 1 00-year floodplain could cause a cumulative affect, however additional 
hydraulic analyses would continue and the proposed construction alternative would be 
redesigned if a cumulatively adverse impact was likely to occur. Additionally, cumulative 
impacts to groundwater hydrology could occur with the installation of a new well. The 
installation of new wells are permitted and implementation would require the development of 
institutional arrangements between the Corps and SRPMIC, City of Mesa or SRP, and ADWR, 
therefore reducing the likelihood for a cumulatively adverse impact to groundwater hydrology. 

Effects on water quality associated with irrigation water would not cause a cumulatively adverse 
impact. If water sources are found to contain contaminants that could adversely effect water 
quality and aquatic organisms, the Corps would identify other irrigation sources or implement 
water quality improvement measures, therefore alleviating the adverse impact. 

Despite minor short-term cumulatively adverse impacts, the proposed project in combination 
with other existing and proposed ecosystem restoration projects along the Salt River within the 
project impact zone are cumulatively beneficial in nature . The proposed construction activities 
would benefit hydrology and water resources by reducing the overall potential for flooding in the 
project area. 

Biological Resources 

Increasing and enhancing biological resources in the project study area is the major purpose of 
the project. Although short-tem1 construction impacts may negatively impact some biological 
communities, long-term cumulative impacts to biological resources would be beneficial for all 
construction alternatives. Combined, the other existing and proposed ecosystem restoration 
projects along the Salt River within the project impact zone could greatly enhance native wildlife 
populations and habitat along several miles of the Salt River. Of all the proposed alternatives, 
cumulative adverse impacts would likely result only from the No-Action Alternative, which 
would result in further degradation of the Salt River corridor. While the amount of native 
wildlife and habitat would be expected to decrease under the no action alternative, populations of 
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U.S. Army Corps of Engineers, Los Angeles District Cumulative Impact Analysis 

invasive species such as saltcedar, would continue to increase, and could move back into 
restoration areas downstream from the project. 

Cultural Resources 

The implementation of any construction alternative (Alternatives F, N, 0 (Preferred Alternative), 
E, or A) may contribute to cumulative losses of cultural resources. However, while historic 
and/or prehistoric sites may be destroyed by construction activities, the informational value of 
those could be preserved through data collection and contribute to the understanding of past 
societies. 

Aesthetic Resources 

As a result of the existing and proposed project construction activities in the area, each of the 
construction alternatives could contribute to temporary adverse cumulative impacts on the 
aesthetic environment. However, the duration of these adverse impacts would be short since 
each construction alternative would implement measures intended to improve overall aesthetic 
conditions. Furthermore, the restoration projects along the Salt River will not be occurring 
within the same timeframe, therefore removing the likelihood for adverse cumulative impacts. 
The long-term cumulative effects of this project to the aesthetic resources would be beneficial 
since it would improve the aesthetic quality of the Salt River corridor. 

Air Quality 

Although construction activities would generate emissions of ozone precursors, carbon 
monoxide (CO), oxides of nitrogen (NOx), and fugitive dust (PM l 0), the annual emission levels 
would be below federal conformity de minimus levels during each year of project construction 
and operation. Furthermore, there is no indication that the other ecosystem restoration projects 
would be conducted simultaneous with the Va Shly 'ay Akimel project. Therefore, it is unlikely 
the emissions from those projects would combine with the emissions from the Va Shly ' ay 
Akimel project to cause the ambient concentrations to exceed the thresholds for General 
Conformity. The Va Shly' ay Akimel project would, therefore, not exacerbate the existing 
cumulative impact on air quali ty. 

Noise 

The project impact zone has relatively low levels of ambient noise compared to other, more 
urbanized areas in the region. Although the proposed action will generate both short-term 
construction noise and long-term traffic noise from visitors to the site, this increase in noise, in 
conjunction with the surrounding ecosystem restoration projects, would not substantially 
contribute to adverse cumulative noise conditions in the study area. 
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Social and Economic Resources 

Cumulative impacts associated with social and economic resources are not likely to occur. As 
discussed previously, no proposed project features or activities would contribute to substantial 
changes in socioeconomic characteristics. The surrounding population will receive aesthetic and 
recreational benefits associated with restoration and enhancement of the river corridor/channel. 
Overall, growth in the area is not likely to be induced by the project. Therefore, there would be 
no cumulative effect on changes in social and economic resources in the area. 

Transportation 

The proposed project is not expected to contribute to adverse cumulative impacts on 
transportation. The project would generate short-term impacts associated with construction 
activities; however, most of these impacts are less than significant and others are potentially 
significant impact but avoidable with mitigation. Furthermore, the construction activities along 
the Salt River would not be occurring simultaneously, removing the possibility for adverse 
cumulative impacts caused by construction activities. Long-term cumulative impacts are 
expected to be beneficial because the area would be enhanced and restored. The project would 
be consistent with long-tern1 planning policies and would not add to traffic congestion. 

Land Use 

The project area and surroundings fall within the boundaries of several local government 
jurisdictions, including Maricopa County, the City of Mesa, the City of Tempe, the City of 
Phoenix, the City of Avondale, the Gila River Indian Community, and the SRPMIC. The 
alternatives do not require the relocation of any businesses or residents, and therefore do not 
present potential for cumulative impacts to existing land use and/or ownership. However, 
projected growth and development surrounding the project area may occur at a faster rate with 
project implementation than without corridor improvements due to improvements of aesthetic 
quality. The enhanced and restored project area would not contribute to additional long-term 
traffic, noise, or limited vistas, allowing the planned development in the surrounding areas to 
proceed without conflict. 

Recreation 

Despite short-term impacts associated with construction activities, cumulative impacts to 
recreation should be beneficial due to an increased amount of attractive open space, enhancing 
the overall experience of recreational users. Combined, the existing and proposed habitat 
restoration projects in this area could increase recreational opportunities and value, therefore 
increasing the number of recreational users drawn to the area. 
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U. S. Army Cmps of Engineers, Los Angeles District Cumulative Impact Analysis 

Public Health and Safety 

Cumulative impacts associated with public health and safety would be beneficial. The project, in 
combination with the four previously mentioned ecosystem restoration projects, would improve 
the ecological health of the river and the human health associated with river resources . Flooding 
threats would be reduced, soil and water quality would be improved, and vector agents would be 
controlled. No adverse cumulative impacts are anticipated . 

7.3 CONCLUSIONS REGARDING CUMULATIVE IMPACTS OF 
THE VA SHLY' AY AKIMEL PROJECT 

In addition to the cumulative impacts discussed above, past, past, present, and future urban 
development surrounding the project area may also result in cumulative impacts. Increased 
urban development, whether residential or commercial, will lead to habitat degradation in a 
variety of ways. The most prominent degrading factors are: overall loss in habitat acreage, 
changes in the local hydrologic regime, and increases in human disturbance. Losses in habitat 
acreage would occur through development of land that might otherwise support various habitat 
types . Urbanization requires land surface, therefore any habitat that once occupied a site will be 
lost through land clearing, construction related activities, and replacement of the habitat by 
residences, commercial buildings, streets, and parking lots. What open space remaining is 
generally of highly degraded quality, diversity, and extent. Urbanization also creates an increase 
in impervious land surface (pavement, asphalt, and concrete replacing pervious open space), 
which in tum affects local hydrologic regimes. Increasing the amount of impervious surfaces 
prevents precipitation from penetrating into the ground, thereby increasing overland flow. 
Overland flow carries pollutants from road surfaces, roofs, and parking lots, into drainage 
ditches . The debris and sediment it carries as it moves over the land, eventually empties into 
existing or restored habitat areas or the river channel itself, where it can be carried downstream 
into other areas. These pollutants and sediments can contaminate existing vegetation directly, or 
alter conditions enough to prevent new vegetation from establishing. The loss of infiltration also 
prevents that water from being available on-site to support vegetation, eliminates shallow soil 
moisture recharge, and decreases the volume of deeper aquifer groundwater recharge. Trees and 
other vegetation that depends on these water sources are thereby eliminated. Finally, with an 
increase in development, one can assume an increase in human disturbance, whether through 
increased noise and activity on the channel banks or through more direct disturbance caused by 
individuals entering into the channel or riparian zone itself for recreational activities. 

Negative cumulative effects of the Va Shly ' ay Akimel project are generally temporary and 
associated only with project implementation. For many resource areas, implementation of any 
construction alternative would result in long-term beneficial effects. The anticipated negative 
effects of any construction alternative would be compensated by overall improvements in 
watershed condition, improved aesthetic quality of the area, improved public health and safety 
conditions, and an increase in the health and diversity of wildlife habitats and populations. 
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CHAPTER 8. MITIGATION MEASURES/ 
ENVIRONMENTAL COMMITMENTS 

The following explanation details required mitigation measures for Alternative 0 , the preferred 
altemative. For a complete comparison of mitigation measures for each alternative, please refer 
to Table ES-1 "Environmental Impact Summary Matrix." 

8.1 GEOLOGY AND TOPOGRAPHY 

No mitigation required. 

8.2 HYDROLOGY AND WATER RESOURCES 

Mitigation Measure HWR-1: Implement Erosion Control Measures 

The Corps and their contractors shall implement erosion control measures throughout the 
construction period and during implementation of O&M activities to minimize erosion and 
sediment input into the river. The Corps will oversee implementation of erosion control 
measures. The contractor selected for the project shall: 

• conduct construction and O&M activities during the dry season; 

• conduct all construction work in accordance with site-specific construction plans that 
minimize the potential for increased sediment inputs to the river; 

• divert concentrated runoff away from channel banks; 

• minimize vegetation removal; 

• identify with construction fencing all areas that require clearing, grading, revegetation, or 
reshaping and minimize areas to be cleared, graded, reshaped or otherwise disturbed; 

• grade and stabilize spoils and stockpile sites to minimize erosion and sediment input to 
the river; 

• implement erosion control measures as appropriate to prevent sediment from entering the 
river channel or other watercourses to the extent feasible, including the use of silt fencing 
or fiber rolls to trap sediments and erosion control blankets to protect channel banks; 

• mulch disturbed areas as appropriate and plant with appropriate species as soon as 
practicable after disturbance; and 

• avoid operating equipment in flowing water by using temporary cofferdams or other 
suitable structures to divert flow around the channel and bank construction areas. 
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Mitigation Measure HWR-2: Implement Spill Prevention Measures 

The Corps and their contractors shall prepare a spill prevention and response plan that regulates 
the use of hazardous and toxic materials, such as petroleum-based fuels and lubricants for 
construction equipment The Corps will oversee development and implementation of a 
stormwater pollution prevention plan. Elements of the plan will ensure that: 

• workers are trained to avoid and manage spills; 

• construction and maintenance materials are prevented from entering the river channel; 

• all spills are cleaned up immediately and appropriate agencies are notified of any spills 
and of the cleanup procedures employed; 

• staging and storage areas for equipment, materials, fuels , lubricants, solvents, and other 
possible contaminants are located at least 100 feet away from the river ' s normal high
water area; 

• vehicles are removed from the river ' s normal high-water area before refueling or 
lubricating; 

• vehicles are immediately removed from the work area if they are leaking; and 

• equipment is not operated in flowing water (if necessary, suitable temporary structures 
can be installed to divert water around in-channel work areas). 

Mitigation Measure HWR-4: Develop Institutional Agreements for Groundwater Use 

The Corps will work with the appropriate agencies to develop the institutional agreements 
necessary to install/construct a new groundwater well and allow groundwater pumping for 
irrigation purposes. 

Mitigation Measure HWR-5: Conduct Additional Stormwater Quality Sampling and 
Analysis 

The Corps will develop a stormwater quality sampling plan and conduct sampling and analyses 
to identify potential contaminants and adverse effects on water quality associated with using 
storm water as an irrigation source for restoration plantings. If the analyses show that 
constituents exceed applicable water quality standards, the Corps will identify other irrigation 
sources or implement water quality improvement measures (e.g. , detention basins, treatment 
swales). 
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U.S. Army Cmps of Engineers, Los Angeles District Mitigation Measures/Environmental Commitments 

8.3 BIOLOGICAL RESOURCES 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

During the final design of the project, disturbances to areas of existing vegetation that are not 
within the project footprint can be minimized through careful phasing of the project construction. 
In addition, areas of desirable vegetation can be delineated on construction plans as areas that are 
not to be disturbed. 

Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating Basis 
and Only During Non-Nesting Periods 

Sediment removal activities and other activities would only be conducted during non-nesting 
periods of the southwestern willow flycatcher, the yellow-billed cuckoo, and the Yuma clapper 
rail. In the case of sediment removal, these activities would be conducted on a rotating basis so 
that no more that 25% of the marsh area would be affected in any one year. 

Mitigation Measure BR-3: Minimize Disturbance to Waters of the United States 

During O&M activities, care would be taken to minimize any necessary disturbance to waters of 
the United States and to ensure that such activities comply with the provisions of Section 404 of 
the Clean Water Act and its associated regulations. 

8.4 CULTURAL RESOURCES 

Mitigation Measure CR-1: Conclude Memorandum of Agreement to Complete Field 
Surveys and Conduct Testing and Data Recovery Activities as Appropriate 

In accordance with the NHP A, additional evaluations need to be conducted to determine if any of 
the identified cultural sites not yet evaluated are eligible for the NRHP. If any resources are 
determined to be NRHP eligible, and avoidance is not feasible, mitigation measures would be 
detailed in a Memorandum of Agreement between the Corps, the Salt River Pima-Maricopa 
Indian Community, the City ofMesa, and the SHPO. 

8.5 AESTHETIC RESOURCES 

No mitigation required. 

8.6 AIR QUALITY 

Mitigation Measure AQ-1: Implement PM10-Reducing Measures During Channel 
Excavation and Bank Stabilization 
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The Corps would implement the following PMlO-reducing construction practices throughout the 
construction period and during O&M activities: 

• Apply water to unpaved haul roads at a frequency adequate to maintain visible surface 
moisture. Alternatively, apply nontoxic binders (e.g., latex acrylic copolymer) to 
supplement road watering. 

• Water active storage piles at least twice daily. 

• Cover inactive storage piles. 

• Cover haul trucks securely or maintain at least 2 feet of freeboard on all haul trucks when 
transporting materials. 

• Water all active construction sites at least twice daily. Frequency should be increased if 
wind speeds exceed 15 mph. 

• Prohibit all grading activities during periods of high wind (i .e. , winds greater than 
30 mph). 

• Apply nontoxic chemical soil stabilizers to inactive construction areas (i .e., disturbed 
lands within construction areas that are unused for at least 4 consecutive days) , or water 
at least twice daily. 

• Apply nontoxic binders (e .g., latex acrylic copolymer) to exposed areas after cut-and-fill 
operations and hydroseed the areas if appropriate for the project location. 

• Install wheel washers for all exiting trucks . 

• Sweep streets if visible soil material is carried onto adjacent public roads. 

These practices would be made a condition of the construction contract and would be enforced 
through weekly inspection by the Corps. 

8.7 NOISE 

Mitigation Measure N-1: Employ Noise-Reducing Construction Measures 

The Corps and their contractors shall incorporate the following measures into construction 
contract specifications: 

• Construction within 1,000 feet of residences or other noise-sensitive uses shall be 
restricted to daytime hours. No construction shall be performed within 1,000 feet of an 
occupied dwelling on Sundays, on legal holidays, or between the hours of 7 p.m. and 
7 a.m. on other days. 

• All construction equipment shall have sound-control devices that are at least as effective 
as those devices provided on the original equipment. No equipment shall have an 
unmuffled exhaust. 
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As directed by the Corps, the contractor shall implement appropriate additional noise mitigation, 
including, but not limited to, changing the location of stationary construction equipment, shutting 
off idling equipment, notifying adjacent residents in advance of construction work, and installing 
acoustic barriers around stationary construction noise sources. 

8.8 SOCIAL AND ECONOMIC RESOURCES 

No mitigation required. 

8.9 TRANSPORTATION 

Mitigation Measure T -1: Repair Damaged Roadways 

The Corps or its contractors shall repair any damage to existing roadways caused as a result of 
construction activities for this project. Repair work shall be coordinated with the agencies 
having jurisdiction of each roadway, and with the intent to return the roadways to the conditions 
existing immediately prior to the commencement of the project. 

8.10 LAND USE 

No mitigation required. 

8.11 RECREATION 

No mitigation required. 

8.12 PUBLIC HEALTH AND SAFETY 

Mitigation Measure PHS-3: Implement Construction Site Management Practices 

To minimize exposure of disturbed construction sites to rainfall and stormwater runoff, 
construction activities should be conducted in the dry weather season to the extent possible. The 
general contractor for the project will prepare and implement standard grading and erosion 
control measures (e.g., management, structural, and vegetative controls) to minimize exposure of 
soil that may contribute to contaminated runoff. Additionally, the contractor will complete the 
necessary paperwork to obtain an NPDES permit for construction-related projects. Best 
management practices (BMPs) must be implemented before predicted rain events. In addition, 
the construction contractor will implement standard hazardous materials management practices 
to reduce the possibility of chemical spills or releases of contaminants in runoff 
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Mitigation Measure PHS-4: Coordinate O&M Vector Control Measures with SRPMIC, 
Other Local Governments and Agencies 

The project design will consider mosquito control to the extent feasible to limit issues associated 
with mosquitoes. In concept, the new habitat and cham1els constructed as principal elements of 
this restoration project will cycle water through the habitat areas, rather than allow water to pool. 
Thus, the proposed project is likely to help inhibit mosquito breeding. The Corps will work with 
the SRPMIC and other local govemment jurisdictions and agencies to coordinate vector control 
measures for this project. Potential control measures may include adjusting water levels, 
biological controls , spraying, or other measures. These measures are proposed as part of post
construction O&M activities. 
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CHAPTER 9. RELATIONSHIP BETWEEN SHORT-TERM 
USES OF THE ENVIRONMENT AND MAINTENANCE 

AND ENHANCEMENT OF LONG-TERM 
PRODUCTIVITY 

Short-term impacts caused by the proposed project (including the prefened alternative) would be 
similar for any of the construction alternatives. These impacts would occur during and 
immediately after construction and would generally result in adverse effects. However, the long
term impacts that would occur over the life of the project would result in overall beneficial 
effects. 

Short-term impacts during project implementation would result in construction effects on traffic, 
water resources, air quality, noise, public health and safety, recreation, and aesthetic and 
biological resources. However, these effects would be temporary, lasting only for the duration of 
the construction activities. 

Generally over time, the implementation of any construction alternative would result in 
beneficial long-term impacts. The proposed action would restore and enhance environmental 
resources in the Salt River, thereby enhancing its long-term biological productivity. A 
substantial increase in suitable habitat for several common and sensitive species occuning or 
potentially occurring in the study area is expected. Species that could benefit from the habitat 
restoration include the southwestern willow flycatcher, yellow-billed cuckoo, and Yuma clapper 
rail. Additionally, foraging habitat for sensitive raptor species would increase. Habitat values 
would also substantially improve as a result of native vegetation restoration and invasive species 
(e.g. , saltcedar) removal. Cottonwood-willow, new river bottom, and open water communities 
would all receive long-term benefits. Together, these improvements would enhance the natural 
environment and increase biodiversity throughout the project study area. 
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CHAPTER 10. IRREVERSIBLE AND IRRETRIEVABLE 
COMMITMENT OF RESOURCES 

The preferred alternatives described in the feasibility report and evaluated in this EIS would 
involve the construction of several components that would use specific resources . The use of 
these resources is described below. 

10.1 WATER RESOURCES 

There are six water sources for the project: 

21 . Salt River Project water leaking from Granite Reef Dam 

22. groundwater from existing and new wells 

23 . stormwater 

24. City of Mesa Wastewater Treatment Facility water (used within existing recharge basins) 

25. irrigation tailwater, and 

26. surface water available for use by the SRPMIC via existing water source locations. 

The construction of a well may require additional diversion structures. Although groundwater 
is an irretrievable resource, this project will rely primarily on excess surface water from the 
SRPMIC and effluent from the City of Mesa Wastewater Treatment Facility. Groundwater is 
considered a secondary source of water. 

10.2 IRRIGATION TECHNIQUES 

Irrigation techniques would require the construction of a network of lined irrigation channels and 
buried pipes. Materials used to build the channels include irrigation lining and concrete. Other 
required irrigation materials include the piping, water pumps, and wells. All of the above
mentioned materials are both readily available and easily generated. 

10.3 VEGETATION 

The water resources that will support the vegetation represent expenditure of a nonrenewable 
resource; however, the proposed vegetation would not have a significant impact on the 
groundwater table. The vegetation will be primarily dependent on surface water for irrigation, 
with groundwater considered a secondary source. 

The wetland areas will be excavated and then lined by layering a silt/clay substrate overlain by a 
mixed gravel and a cobble layer. Furthermore, erosion control measures consisting of a series of 
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drainage ditches will be constructed. River bottom will require only surface reshaping, including 
partially filling large depressions and excavating large mounds. 

All materials that will be used for vegetation, including plants and seeds, are readily available 
and easily generated. Additionally, materials being used during reshaping will be removed and 
reused elsewhere in the project area, meaning there will be no permanent commitment of 
resources beyond what is available and easily generated. 

10.4 RESHAPING 

Reshaping through channelization, as well as surface reshaping for vegetation installation and 
irrigation, would require moving materials during the construction process. Because materials 
that are being used during reshaping are being removed and reused elsewhere in the project area, 
there is no permanent commitment of resources beyond what is available and easily generated. 

10.5 RIVER CHANNELIZATION 

Chmmelization will require the river bottom to be excavated. The excavated materials can be 
used to created 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. Because 
these materials are being removed and reused elsewhere in the project area, there is no 
permanent commitment of resources beyond what currently takes place in the natural system. 

10.6 GRADE CONTROL STRUCTURE 

A grade control structure would use a combination of construction materials and earth and rock 
materials to create the structure. All of the resources used for the grade control structure are 
considered to be readily available and plentiful and would not affect the availability of these 
materials for other uses . 

10.7 BANK STABILIZATION 

Methods used for bank stabilization could include berms, riprap, buried groins, or bendway weirs 
(wingdams, groins). The preferred material is soil cement, though reinforced concrete may also 
be required. 

In addition to soil cement, quarry pits will be filled with materials from the reshaping and 
excavating, therefore utilizing materials being removed from elsewhere in the project area. 

Structures being developed would use materials that are considered readily available and 
plentiful and would not affect the availability of these materials for other uses. 
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CHAPTER 11. PUBLIC INVOLVEMENT AND 
INTERAGENCY COORDINATION 

11.1 SCOPING 

The SRPMIC and the City of Mesa formally requested assistance from the Corps to explore 
possible remedies for several problems recognized along the Salt River. Many of these problems 
have long-standing and regionally widespread roots, but are evident in the immediate region of 
the study area. In brief, they can be attributed to land use changes in the past 150 years. The 
Salt River no longer runs as a perennial stream and the average depth to groundwater is far 
greater than was true in 1850. Without previously available groundwater, most of the native 
vegetation and wildlife cannot survive, and the Salt River is biologically quite impoverished. 

The initiatives the sponsors wish to address through the study include: 

• increasing native riparian quality for both plants and animals; 

• attracting migratory birds into these better habitats; 

• gradually creating a continuous biological corridor; 

• fostering the reestablishment of species native to the riparian communities and 
augmenting overall species diversity; 

• creating physical settings in the river bottom itself which promote reestablishment of 
cottonwood willow gallery forests and mesquite bosques; 

• eliminating invasive and non-native plant species; 

• restoring vegetative communities within the river corridor to a more natural state; and 

• increasing acreage of functional seasonal wetland habitat. 

The non-federal views and preferences regarding ecosystem restoration, with some recreation, 
were in general obtained through coordination with the study sponsors and with various local and 
regional agencies and organizations, neighborhood associations, and the general public. These 
coordination efforts consisted of a series of public meetings held during the reconnaissance and 
feasibility study phases, through the maintenance of a "point-of-contact" with whom any 
interested party could discuss matters, through various citizens groups, and through mailing lists 
by means of which invitations to public meetings were distributed. 
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Announcements for public meetings were made in local newspapers, including date, time, place, 

and subject matter. 

Forn1al public scoping meetings were held with the sponsors (SRPMIC and the City of Mesa) 
between January 24, 2002 and April I , 2003 . The purpose of these meetings was to introduce 
the project to the public, give individuals and agencies an opportunity to identify issues for 
consideration in this EIS, and to solicit input on the project. The Corps received no written 
public comments during the scoping period. 

The Corps, in conjunction with the local sponsors, held or made presentations at the following 
locations: 

• Public meeting with the SRPMIC - January 24, 2002 

• Public meeting with City of Mesa - March 20, 2002 

• City of Mesa Council- October 31 , 2002; March 20, 2003 

• SRPMIC Tribal Council meeting - January 15, 2003 

• SRPMIC public participation forum - February 13, 2003 

• SRPMIC Tribal Council and City of Mesa Council meeting - April 1, 2003. 

In addition, news articles relating to the project were published on the following dates: 

• City of Mesa news release - July 18, 2002 

• East Valley Tribune newspaper article - November 1, 2002 

• Arizona Republic newspaper article - March 21 , 2003 

Public concerns expressed at the public meetings included the following (those items in bold 
were expressed repeatedly): 

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

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

29. Concern was expressed about the City of Mesa's involvement. 

30. Concern was expressed about future rights to the land surrounding the river and 
future possession by federal government. 

31. Concern was expressed about future property loss of project site. 

32. Where does project fit in with Sand and Gravel mining? 

33 . Concern was expressed about the protection of burial grounds. 

34. 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. 
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35. Concern was expressed about future restrictions of Community land use due to 
project. 

11.2 HGM MODEL PREPARATION 

The hydrogeomorphic modeling (HGM) approach to assessing wetland functions has been 
developed by scientists and the Engineering Research and Development Center (ERDC) 
Environmental Laboratory (EL) under its wetlands research program. Under this assessment 
procedure, the focus is narrowed to 1) the functions a particular type of wetland will perform and 
2) the characteristics of the ecosystem and landscape controls of those functions. Wetlands are 
classified by their geomorphic setting, water source, and hydrodynamics. 

From March 26-28, 2002, the Corps sponsored a workshop in Tucson, Arizona, to modify the 
HGM models that would be used for this project. In addition to the Corps and its consultants, 
participants included representatives of federal , state and local agencies; technical experts in 
hydrology, soils, wildlife, and riparian vegetation; and local sponsors. A subset of workshop 
participants gathered the base field data for the HGM model during the week of April 22, 2002. 
In June 2002 representatives of federal, state, and local agencies with an interest in the Va 
Shly 'ay Akimel project met to discuss baseline project area conditions and without-project 
results. In August 2002 a similar group met to project future without-project conditions for the 
HGM models. This same team has continued to meet as alternatives were formulated and 
evaluated. 

11.3 AGENCY COORDINATION 

This EIS has been prepared in compliance with NEP A to meet the needs of federal , state, and 
local permitting agencies in considering the proposed restoration of this reach of the Salt River. 
The lead agency responsible for preparing this EIS for the proposed action is the U.S. Army 
Corps of Engineers, Los Angeles District. The SRPMIC and the City ofMesa are the non
federal sponsors for the project. The lead agency is responsible for ensuring that this EIS has 
been prepared in compliance with the provisions ofNEPA. The Corps will determine the 
adequacy and completeness of the final EIS prior to rendering any decisions on the proposed 
action. The Corps will issue a decision for the proposed action in the form of a Record of 
Decision. The Corps will rely upon this EIS when considering whether to move forward with 
any of the restoration projects described in the proposed action. This EIS will also be utilized by 
other federal and state agencies to evaluate the project for permitting decisions. 

The Corps has coordinated with the following agencies during the completion of this EIS: 

U.S. Fish & Wildlife Service 
Flood Control District of Maricopa County 
Arizona Game and Fish 
Arizona Department of Water Quality 
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11.4 DRAFT EIS REVIEW 

This draft EIS has been provided to the following individuals, agencies, and organizations for review 
and comment: 

ELECTED OFFICIALS 

Honorable Janet Napolitano, Governor, State of Arizona 
Honorable Jon Kyl, U.S. Senator 
Honorable John McCain, Senator 
Honorable J.D. Hayworth, U.S. Congressman 
Honorable Toni Hellon, Arizona State Senator 
Honorable Steve Huffman, Arizona State Representative 
Honorable Pete Hershberger, Arizona State Representative 
Honorable Fulton Brock, Supervisor, Maricopa County 
Honorable Don Stapley, Supervisor, Maricopa County 
Honorable Andrew Kunasek, Supervisor, Maricopa County 
Honorable Max Wilson, Supervisor, Maricopa County 
Honorable Mary Rose Wilcox, Supervisor, Maricopa County 
Honorable Keno Hawker, Mayor, City of Mesa 
President Joni Ramos, Salt River Pima Maricopa Indian Community 

FEDERAL AGENCIES 

Advisory Council on Historic Preservation 
Animal and Plant Health Inspection Service, Wildlife Services 
Bureau of Indian Affairs 
Federal Aviation Administration 
Federal Emergency Management Agency 
Federal Highway Administration 
National Resources Conservation Service 
U.S. Army Corps of Engineers, Regulatory Branch 
U.S. Bureau ofReclamation 
U.S. Environmental Protection Agency 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 

STATE AGENCIES 

Arizona Department of Environmental Quality 
Arizona Department of Water Resources 
Arizona Game and Fish Department 
Arizona Native Plant Society 
Arizona State Parks 
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Arizona State Parks-Historic Preservation 
State Historic Preservation Officer 

REGIONAL AGENCIES 

Flood Control District of Maricopa County 
Regional Planning Manager, Planning and Project Management Division 
Maricopa County Environmental Services 
Maricopa County Historical Society 
Maricopa County Parks and Recreation Department 

SALT RIVER PIMA-MARICOPA INDIAN COMMUNITY 

Bryan Myers, SRPMIC, Community Manager 

CITY OF MESA 

Council Member Claudia Walters 
Council Member Mike Whalen 
Council Member Dennis Kavanaugh 
Council Member Kyle Jones 
Council Member Rex Griswold 
Council Member Janie Thorn 
Mike Hutchinson, City Manager 
Gordon Haws, Senior Engineer 
Mesa Parks and Recreation 
Water and Wastewater Department 

LIBRARIES 

Salt River Pima-Maricopa Indian Community, Community Library 
Mesa Public Library 
Burton Barr Central Library 
Arizona State University Library 

INTERESTED GROUPS 

Gila River Indian Community, Department of Environmental Quality 
Gila River Indian Community, Pima Maricopa Irrigation Project 
Fort McDowell Yavapai Nation, President 
Maricopa Audubon Society 
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Sierra Club, Southwest Field Office 
Center for Biological Diversity 
Dr. Douglas Green, Arizona State University 
Dr. Roland Wass, WASS Gerke & Associates 

INTERESTED PARTY LETTERS SENT TO: 

Brian Campbell, Attorney at Law 
John Gustafson, Citrus Groves Homeowner's Association 
Lew and Cora Lenz, Citrus Groves Homeowner's Association 
Robert Parker, Mesa Grand Homeowner 's Association 
Dave and Laura Richins, Mesa Grand Homeowner's Association 
Kevin Rogers, Lehi Community Improvement Association 
Cathy Shepherd, Mesa Grand Homeowner's Association 
Stephanie and Bob Wright, Mesa Grand Homeowner's Association 

Va Shly 'ay Akimel Ecosystem 
Res/ora/ion Feasibility Study 
Final Environmenral lmpacr Stalemenl 

11-6 
September 2004 

J&S 03048 



I 
I 
I 
I 
.I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CHAPTER 12. LIST OF PREPARERS AND REVIEWERS 

The following individuals participated in the preparation of this EIS. 

12.1 U.S. ARMY CORPS OF ENGINEERS 

Team Member 

Kay Ia Eckert 

Mike Temak 

Joy Jaiswal 

Mark Chatman 

Christopher Tu 

Michael Hrzic 

Sarah Laughlin 

D. Stephen Dibble 

Don Nguyen 

Michael Hallisy 

Title/Area of Responsibility 

Va Shly 'ay Akimel Study Manager 

Project Manager 

Chief, Environmental Resource 
Branch 

HTRW 

Design Engineer 

Hydrologist 

Biologist 

Environmental Coordinator, Cultural 
Resources 

Cost Engineer 

Economist 

Qualifications 

M .S. , Training & Development, 1998 
B.A. , International Business, 1995 

M .S., Engineering, 1981 
B.S. , Civi l Engineering, 1978 

M.S ., Urban Geography, 1981 

B.S. , Geography, 1967 

B.S., Geology, 1979 

Ph.D., Hydraulics Engineering, 1975 
M.S ., Hydraulics Engineering, 1969 
B.S. , Hydraulics Engineering, 1966 

M.S ., Civil Engineering, 2000 
B.S., Physics, 1997 

M.S. , Forestry, 2000 
B.S. , Forestry, 1994 

M.A. , Anthropology, 1990 

B.A. , Anthropology, 1978 

B.S. , Civil Engineering, 1992 

MBA, Corporate Finance, 1993 
BS, Economics & Finance, 1990 

12.2 SALT RIVER PIMA-MARICOPA INDIAN COMMUNITY 

Team Member Title/ Area of Responsibility Qualifications 

Marilyn Ethelbah 

Robert Ramirez 

Cultural and Environmental Resources Biological Sciences, 1990 

Cultural and Environmental Resources 

12.3 CITY OF MESA 

Team Member Title/ Area of Responsibility 

Gordon Haws Senior Engineer 
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12.4 JONES & STOKES 

Team Member 

Kevin Mackay 

Mark Meyer, RLA 

Sandy Weir, AICP 

JeffLafer 

Michele Waltz 

Amy Gibbons 

Bud Widdowson 

Brad Schafer 

Jim Wilder 

Kai-Ling Kuo 

Charles Coyle 

Brent Bouldin 

Jennifer Zakrowski 

Bryan Fiedor 

Katherine Dudley 

Kim Bidle 
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Principal-in-Charge 

Project Manager; Aesthetics; Recreation 

Land Use; Transportation 

Hydrology and Water Resources 

Water Resources; Public Involvement 

Biological Resources 

Wildlife 
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Air Quality 

Air Quality 

Technical Editing; Public Health 
and Safety 

Technical Editing 

NEPA Coordinator 

GIS; Graphics; Noise 
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Qualifications 

M.A. , Geography, Resource 
Management, and Environmental 
Planning, 1996 
B.A., Environmental Studies, 1992 

M.S. , Natural Sciences, 2002 
B.S.D. , Urban Planning/Landscape 
Architecture, 1982 

M.S. , Geography, 1975 
B.S., Geography , 1972 

M.S. , Environmental Science, 1992 
B.S. , Environmental Science, 1985 

M.S. , Natural Resources, 1977 
B.A. , Biology, 1974 

M.E.P. , Environmental Planning, 2004 
B.S., Biology, 1996 

B.S. , Wildlife Biology, 1990 

B.S. , Biology, 1995 

M.S. , Environmental Engineering, 
1981 
B.S., Civil Engineering, 1975 

M.S. , Civil and Environmental 
Engineering, 2001 
B.S. , Civil Engineering, 1998 
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B.A. , English, 1988 

M.A., Communications, 1976 
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B.S., Environmental Science and 
Natural Resource Management, 1997 
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12.5 OTHER CONTRIBUTORS 

UNITED CIVIL GROUP 

Michael Simpson, P.E.- Transportation; Public Health and Safety 

ARCHAEOLOGICAL RESEARCH SERVICES 

Saskia Grupp, Thomas Wright, and Beau Goldstein- Cultural Resources 

LIESCH SOUTHWEST, INC. 

Julianne Hamilton - Phase I Environmental Site Assessment 

WEST CONSULTANTS, INC. 

Dermis Richards- Hydraulic and Sedimentation Analysis for Without-Project Condition 
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CHAPTER 14. GLOSSARY OF TERMS AND ACRONYMS 

14.1 ACRONYMS AND ABBREVIATIONS 

ac-ft 

ADEQ 

ADOT 

ADT 

ADWR 

AGFD 

AMA 

BOD 

CAA 

CAFO 

CERCLA 

CERCLIS 

cfs 

CNEL 

co 
Corps 

dB 

dB A 

DES 

Va Shly ·ay Akimel Ecosysrem 
Resroration Feasibiliry Study 

acre-foot 

Arizona Department of Environmental Quality 

Arizona Department of Transportation 

Average Daily Traffic 

Arizona D epartment of Water Resources 

Arizona Game and Fish Department 

Active Management Area (Arizona Department of Water Resources 
designation for particular groundwater basins throughout the state) 

biochemical oxygen demand 

Clean Air Act 

Concentrated Animal-Feeding Operation 

Comprehensive Environmental Response, Compensation, and Liability Act 
(commonly referred to as the "Superfund" Act) 

Comprehensive Environmental Response, Compensation, and Liability 
Infom1ation System (EPA database of current and potential Superfund 
sites) 

cubic feet per second 

community noise equivalent level 

carbon monoxide 

U.S. Army Corps of Engineers 

decibel 

A-weighted decibel 

Arizona Department of Economic Security 
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EIS 

EPA 

ESA 

FCDMC 

FCI 

FCU 

FEMA 

FHWA 

GRIC 

HGM 

LAU 

LOS 

LUST 

llglm 3 

MAG 

MAU 

mg/1 

MM 

NAAQS 

NEPA 

NERPlan 

NESHAPs 

NOx 
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environmental impact statement 

U.S. Environmental Protection Agency 

Endangered Species Act 

Flood Control District of Maricopa County 

Functional Capacity Index 

Functional Capacity Unit 

Federal Emergency Management Agency 

Federal Highway Administration 

Gila River Indian Community 

H ydrogeomorphic modeling method 

Lower Alluvial Unit 

day-night average sound level 

equivalent sound level 

Level of Service (quantifies capability of a given roadway segment to 
handle traffic flow) 

leaking underground storage tank 

micrograms per cubic meter 

Maricopa Association of Governments 

Middle Alluvial Unit 

milligrams per liter 

Modified Mercalli Intensity Scale (used in quantifying intensity of seismic 
events) 

National Ambient Air Quality Standards 

National Environmental Policy Act 

National Ecosystem Restoration Plan 

National Emission Standards for Hazardous Air Pollutants 

nitrogen dioxide 

oxides of nitrogen 
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NPDES 

NPL 

NRCS 

NRHP 

O&M 

OSHA 

PMlO 

ppm 

RCRA 

RID 

SARA 

SIP 

so2 

SRP 

SRPMIC 

SWPPP 

TAC 

TDS 

thalweg 

TMDL 

tpy 

TSD 

UAU 

USBR 

USFWS 
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National Pollutant Discharge Elimination System 

N a tiona] Priorities List (EPA list of Superfund sites) 

Natural Resources Conservation Service 

National Register of Historic Places 

ozone 

operation and maintenance 

Occupational Safety and Health Administration 

particulate matter 10 microns or less in diameter 

parts per million 

Resource Conservation and Recovery Act (federal law regulating the 
generation, transportation, treatment, storage, and disposal of hazardous 
wastes) 

Roosevelt Irrigation District 

Superfund Amendment and Reauthorization Act 

State Implementation Plan (EPA approved, state-level measures for 
meeting clean air standards) 

sulfur dioxide 

Salt River Project 

Salt River Pima-Maricopa Indian Community 

Stormwater Pollution Prevention Plan 

toxic air contaminant 

total dissolved solids 

centerline of drainage flow within a watercourse 

Total Maximum Daily Load 

tons per year 

RCRA-approved treatment, storage, and disposal facilities 

Upper Alluvial Unit 

U.S. Bureau of Reclamation 

U.S. Fish and Wildlife Service 
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USGS 

voc 

WQARF 

WWTP 
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U.S. Geological Survey 

volatile organic compound 

Arizona Water Quality Assurance Revolving Fund 

wastewater treatment plant 
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14.2 GLOSSARY 

100-year flood. A major destructive flood event that would occur on average once every 100 
years. 

A-weighting. Process in which noise measurements are weighted more heavily within those 
frequencies of maximum human sensitivity. 

acre-foot. Volume of water that could cover 1 acre to a depth of 1 foot. 

alluvium. Clay, silt, sand, gravel, or similar material deposited by running water. 

National Ambient Air Quality Standards. The specified average concentration of an air 
pollutant in ambient air during a specified time period at or above which undesirable effects may 
be produced. 

area of potential effects. Geographical area that may be affected by a project. 

average daily traffic. Volume of traffic occurring on a roadway averaged over 1 day. 

attenuation. To decrease in severity. 

bedrock. Solid rock underlying unconsolidated surface soils . 

biochemical oxygen demand. The oxygen used in meeting the metabolic needs of aerobic 
microorganisms in water rich in organic matter. 

biological assessment. A document prepared under Section 7 process of the Endangered 
Species Act to determine whether a proposed action is likely to adversely affect listed species, 
proposed species, or designated critical habitat. 

bosques. Groves or stands of vegetation. 

braided channel. A stream with a complex tangle of converging and diverging channels 
separated by sand bars or islands. 

census tract. A standard area in certain large American cities used by the U.S. Bureau of the 
Census for purposes of population enumeration. 

Council on Environmental Quality. The agency responsible for the oversight and development 
of national environmental policy. Created by NEP A, CEQ shares this responsibility with the 
EPA. 
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criteria pollutants. Air pollutants for which the federal or state government have established 
ambient air quality standards, or criteria, for outdoor concentration in order to protect public 
health . 

de minimis. Refers to a project with criteria air pollutant emissions that do not exceed federal 
conformity thresholds. 

decibel. A unit for expressing the relative intensity of sounds. 

diurnal variations. Daily changes. 

ecorestoration. Renewal, revival, or reestablishment of an ecological community. 

effluent. Waste material (such as wastewater) discharged into the environment. 

endangered. The classification provided to an animal or plant in danger of extinction within the 
foreseeable future throughout all or a significant portion of its range. 

environmental impact statement. The detailed report required by NEP A that describes the 
environmental impacts of a major federal action that may significantly affect the quality of the 
environment. 

ephemeral. Present only during certain seasons. 

Federal Register. An index of all the public notices of all the departments in the federal 
government. 

federal Endangered Species Act. Federal legislation intended to provide a means whereby the 
ecosystems on which endangered and threatened species depend may be conserved and programs 
provided for the conservation of those species, thus preventing extinction of native plants and 
animals. 

fugitive dust. Dust particles that have become suspended in the air. 

General Industrial Storm water Permit. Permits for the discharge of storm water runoff to 
waters of the United States from specified industrial activities. 

General Construction Stormwater Permit. Permits for the discharge of storm water runoff to 
waters of the United States from disturbances of more than 5 acres. 

General Conformity Rule. Applies to all nontransportation federal projects to ensure that the 
project conforms to applicable SIPs so that the project does not interfere with strategies to attain 
NAAQS in nonattainment areas. 

geomorphic. Relating to the form of the earth. 
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geomorphology. A science that deals with the land and submarine relief features of the earth 's 
surface. 

Hohokam. Of, belonging to, or characteristic of an American Indian culture of the central and 
southern deserts of Arizona, about A.D. 450- 1450. 

hydrogeology. The science dealing with the occunence, distribution, and movement of water 
below the surface of the earth, with a greater emphasis on geology. 

hydrologic. Dealing with the properties, distribution, and circulation of water on and below the 
earth' s surface and in the atmosphere. 

igneous rock. Rocks fom1ed from solidification of magma. 

Level of Service. Operating ratio (volume/capacity) of an intersection of roadway segment that 
is presented in terms of traffic conditions on a scale from A to F. 

listed species. A species, subspecies, or distinct vertebrate population segment that has been 
added to the federal lists of endangered and threatened wildlife and plants as they appear in 
sections 17.11 and 17.12 of Title 50 of the Code of Federal Regulations (50 CFR 17.11 and 
17.12). 

National Register of Historic Places. A database containing a list of historic resources that 
meet specific eligibility requirements . 

National Emission Standards for Hazardous Air Pollutants. Designated to control emissions 
of toxic air pollutants to prevent adverse health effects. 

National Pollutant Discharge Elimination Systems. Provides regulations for discharging 
pollutants into surface water bodies, including providing mechanisms to eliminate 
nonstormwater discharge, pollution prevention plans, inspection, and monitoring. 

National Environmental Policy Act. The federal law established in 1970 to protect the 
environment by ensuring that federal agency decision makers take environmental factors relating 
to federal actions into account. 

New Source Review. Preconstruction review requirements for new and modified major and 
minor stationary sources. 

nonattainment area. A regional area that exceeds air quality standards for certain pollutants as 
designated by the EPA. 

ozone precursors. Chemicals, such as reactive organic compounds and nitrogen oxides, that 
occur either naturally or as a result of human activities and that contribute to the formation of 
ozone. 
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particulate matter (PMlO and PM 2.5). Criteria pollutant consisting of solid material that is 
small enough in size to be inhaled. 

peak mean daily flow. Highest average flow of a river or watercourse that occurs over the 
course of a 1-day period. 

perennial. Present at all seasons of the year. 

phreatophyte. Deep rooted plant that obtains its waters from the water table or the layer of soil 
just above it. 

prevention of significant deterioration. An air pollution permitting program for new or 
modified major stationary sources in attainment areas . 

raptors. Birds ofprey. 

ruderal. Connotes weeds or other non-native vegetation growing where previous vegetation has 
been disturbed by human activity. 

saltcedar. A non-native, invasive shrub or small tree with bluish foliage and white or pinkish 
flowers. 

scour-and-fill. Generally a condition where flood events degrade a cham1el and deposit 
sediments. 

Section 7. The section of the Endangered Species Act that requires all federal agencies, in 
consultation with USFWS, to ensure that their actions are not likely to jeopardize the continued 
existence of listed species or result in destruction or adverse modification of critical habitat. 

sedimentation. The action or process of forming or depositing sediment. 

shorebirds. Any of a suborder of birds that frequent the seashore or other surface water bodies. 

sinuosity. The degree to which a watercourse varies back and forth across its flow centerline. 

State Implementation Plan. A state ' s plan to attain the federal air quality standards for all non
attainment areas with the state. 

tailwater. Excess surface water draining from a field under cultivation. 

thalweg. A figurative line connecting the lowest points along the main drainage of a waterway. 

threatened. The classification provided to an animal or plant likely to become endangered 
within the foreseeable future throughout all or a significant portion of its range. 
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total dissolved solids . The amount of material (inorganic salts and small amounts of organic 
material) dissolved in water and commonly expressed as a concentration in terms of milligrams 
per liter. 

toxic air contaminants. Air pollutants that are carcinogens or produce acute effects. Toxic air 
pollutant thresholds are based on quantitative risk assessment rather than ambient air standards 
as with criteria pollutants. 

toxicological benchmark. Contaminant threshold level that results in a toxic effect on a given 
subject. 

turbidity. Water that is not clear or transparent because of stirred-up sediment. 

volatile organic compounds. Secondary petrochemicals, including light alcohols, acetone, 

trichloroethylene, percholoroethylene, dichloroethylene, benzene, vinyl chloride, toluene, and 
methylene chloride. These potentially toxic chemicals are used as solvents, degreasers, paints, 
thinners, and fuels. Because of their volatile nature, they readily evaporate into the air, 
increasing the potential exposure to humans. Due to their low water solubility, environmental 
persistence, and widespread industrial use, they are commonly found in soil and groundwater. 

water table. The upper surface of a zone of saturation by groundwater. 

waterfowl. Swimming game birds as distinguished from upland game birds and shorebirds. 

waters of the United States. Broadest category of regulated water bodies under the Clean 
Water Act. Includes wetlands along with nonwetland habitat, including streams, rivers, lakes, 
ponds, bays, and oceans. 
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(NAAQS), 4-75, 14-2, 14-5 
National Emission Standards fo r Hazardous 

Air Pollutants (NESHAPS), 4-79, 14-2, 14-7 
National Environmental Policy Act (NEPA), 

xii , 2-5, 14-2, 14-7 
National Flood Insurance Act of 1968,4-26 
National Historic Preservation Act, 2-5, 4-53, 

5-52, 5-54 
Section 106, 2-5 , 4-53 , 5-52, 5-53 , 5-54 

National Pollutant Discharge Elimination 
System (NPDES), 4-21,4-27, 4-1 20, 14-3, 
14-7 

National Priorities List (NPL), 4- 121, 14-3 
National Register of Historic Places (National 

Register), 2-5, 4-53, 4-61 , 4-62, 5-52, 13-1, 
14-3, 14-7 

National Trails Systems, 4-114 
Native American Grave Protection and 

Repatriation Act (NAGPRA), 2-6 
Native Hawaiian or other Pacific Islander , 4-

87 
Natural Resources Conservation Service 

(NRCS), 2-8, 4-23, 14-3 
No-action alternative, xii, 3-13, 7-2 
Noise, 9, 2-4, 4-82, 4-83, 4-84, 4-85, 4-109, 5-

39, 5-42, 5-45, 5-48, 5-66, 5-67, 5-70, 5-71 , 
5-83, 5-84, 5-85, 5-86, 5-87, 5-88, 7-3, 7-4, 8-
5, 9-1 , 13-10, 14-1, 14-5 

Nonattainment, 2-7, 4-78, 4-80, 14-6, 14-7 
North Center Street Landfill (City of Mesa), 

4-123,4-125 
North Center Street Landfill (SRPMIC), 4-

123,4-124 
Northern flicker , 4-33 
Northern harrier , 4-32 
Northern mockingbird, 4-40 
Northern pintail, 4-36 
Nutrients, 4-14,4-15, 4-16, 5-9 
Occupational Health and Safety 

Administration (OSHA), 4-84 
Open water, 1, 2-1, 3-12, 4-36, 4-37, 4-48, 4-

68, 4-69, 4-70, 5-36, 5-39, 5-40, 5-42, 5-43, 
5-45, 5-46, 5-48 , 5-50, 5-57, 9-1 
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Index 

Operations and maintenance (O&M), ES-2, 6, 
9, 3-8, 3-45 , 5-6, 5- 10, 5-12, 5-14, 5-15, 5-39, 
5-40, 5-42 , 5-45, 5-48, 5-50, 5-51 , 5-59, 5-60, 
5-61, 5-66, 5-70, 5-71 , 5-75 , 5-84, 5-85, 5-86, 
5-87, 5-88, 5-98, 5-100, 5-101 , 5-103, 5-104, 
8-1, 8-3 , 8-4, 8-6, 14-3 

Osprey, 4-35 
Ozone, 2-7,4-75,4-77,4-80, 5-59, 5-60, 7-3, 

14-3, 14-7 
Painted Rock Dam, 4-8,4-24,4-114 
Painted Rock Lake, 4-8 
Paleoindian period, 4-54 
Papago Park, 4-13, 4- 113 
Paradise Valley, 4-14, 4-1 7, 13-4 
Partial Wetland Assessment Areas (PWAAS), 

4-41 
Peregrine falcon , 4-43,4-50, 4-51, 5-38, 5-42, 

5-45, 5-4 7' 5-50 
Pesticides, 4-14, 4-17, 4-22, 4-45 
Phainopepla, 4-35 
Phoenix, 1, 2, x, xii, 1, 2-1,2-2,4-1,4-3,4-6,4-

7,4-8,4-9,4-10,4-1 1,4-1 2,4-14,4-16, 4-17, 
4-21' 4-24, 4-25, 4-26, 4-27' 4-36, 4-3 7' 4-44, 
4-48, 4-49, 4-50, 4-51, 4-54, 4-55, 4-56, 4-58, 
4-59,4-64,4-74,4-75,4-79,4-83,4-89,4-
102,4-1 04,4-113,4-114,4-128, 5-67, 7-4, 
13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-7, 13-8, 
13-9 

Phoenix Active Management Area (AMA), 4-
12, 13-1 

Phoenix Basin, 4-1,4-3,4-54,4-56, 13-3, 13-6 
Pioneer period, 4-55, 4-64 
Planning Aid Letter (PAL), 4-51 
Pliocene period, 4-1 
PM lO, 2-7,4-75,4-76,4-77,4-78,4-79, 4-80, 

5-59, 5-60, 5-61, 5-62, 5-63, 5-64, 5-65, 7-3, 
8-4, 14-3, 14-8 

Pocket gopher, 4-35 
Pre-American Sovereign Indian Tribes, 4-1 04 
Preferred action alternative, xii 
Protohistoric/early historic period, 4-58 
Public health and safety, 2-4, 4-1 20, 5-1 02, 5-

103, 7-5, 9-1 
Quailbush, 4-38,4-42, 5-1 9, 5-20, 5-2 1, 5-23, 

5-24, 5-25, 5-27, 5-29, 5-30, 5-32, 5-33, 5-34 
Quaternary period, 4-1 ,4-3,4-5 
Queen Creek, 4-14, 13-7 
Rabbit brush, 2-1, 3-12, 3-13,4-38,4-39 
Raccoons, 4-36, 4-38 
Radiological substances, 4-14 
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Rainfall, 4-7, 4-12, 4-13, 4-74, 4-75, 4-124, 5-
98,5-100,5-101,5-103,5-104, 8-6 

Re.ach 1, ES-6, 3-17, 3-20, 3-23, 3-25, 3-27 
Reach 2, 3-16, 3-19, 3-20, 3-22, 3-23, 3-25, 3-

27,5-8,5-99,5-100 
Reach 3, 3-16, 3-19, 3-22, 3-25, 3-27, 5-13 
Reach 4, 3-16, 3-19,3-22,3-25,3-27,5-99,5-

100, 5-102 
Reach 5, ES-6, 3-15,3-19,3-22,3-24,3-27,5-

8, 5-11, 5-12, 5-13, 5-15 
Reach 6, ES-6, 3-14,3-15,3-18,3-21,3-24,3-

26, 5-3 
Reach 7, 3-14,3-18,3-21,3-24,3-26,5-3 
Reaches 9 and 8, 3-14, 3-18, 3-24 
Recreation, ES-1, 2-2, 2-4, 3-40, 3-43,3-45, 3-

47,4-14,4-37,4-71,4-112,4-113,4-115,4-
116, 4-117' 4-118, 4-119, 5-70, 5-76, 5-83, 5-
84,8-5,9-1,11-1 

Recreational options 
Option A, 3-46 
Option B, 3-46 
Option C, 3-46 

Recreationists, 5-66, 5-76, 5-99, 5-100, 5-101, 
5-103, 5-105 

Recyclable materials, 4-127, 13-10 
Red Mountain, 3-46, 4-25, 4-55, 4-59, 4-63, 4-

64, 4-69, 4-70, 4-96, 4-115, 5-56, 13-4, 13-6 
Red Mountain site, 4-59 
Red-tailed hawk, 4-32, 4-33, 4-40 
Red-winged blackbird, 4-34 
Regulation 200-2-2, 2-5 
Regulatory compliance, 2-4 
Resource Conservation and Recovery Act 

(RCRA), 2-8,4-126, 14-3 
Rio Salado Oeste Project, 2-3 
Rio Salado Project, 2-3,4-115 
Riparian habitat, 1, 2-1, 2-2, 2-8, 3-9, 3-40, 4-

9, 4-11 ' 4-14, 4-21 ' 4-28 , 4-32 , 4-33 , 4-34, 4-
41,4-45 , 4-46, 4-48, 4-49, 4-107, 4-108, 4-
109, 4-113 , 5-36, 5-37, 5-40, 5-41 , 5-43, 5-44, 
5-46, 5-47, 5-57 , 5-83, 5-84, 11-1 , 11-3 , 13-7 

River bottom (RB), 3-11, 3-13, 4-30, 4-38, 4-
42, 5-20, 5-21' 5-24, 5-25, 5-28, 5-31' 5-32, 
5-34 

Roadway segment level of service, vii, 4-96 
Rohrig School, 4-61 
Roosevelt Lake, 4-8 
Russian thistle, 4-40 
Saguaro, 4-30, 4-34, 4-4 7, 4-49 
Saguaro Lake, 4-8, 4-114 
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Index 

Salt River, vi , vii , ix, x, xii , 1, 2-1 , 2-2, 2-3 , 3-
10, 3-12, 3-13, 3-14, 3-15 , 3-16, 3-17, 3-19, 
3-22, 3-24, 3-40, 4-1 , 4-3 , 4-4, 4-7, 4-8 , 4-9, 
4-10, 4-11 , 4-12, 4-13 , 4-14, 4-15 , 4-16, 4-17, 
4-18 , 4-21 , 4-23 , 4-24, 4-25 , 4-26, 4-28 , 4-32, 
4-33 , 4-34, 4-35 , 4-36, 4-37, 4-38 , 4-40, 4-44, 
4-45 , 4-46, 4-47, 4-48 , 4-49, 4-51 , 4-54, 4-55 , 
4-57, 4-58, 4-59, 4-60, 4-61 , 4-62, 4-65 , 4-68, 
4-69, 4-70, 4-71 , 4-72 , 4-73 , 4-85 , 4-86, 4-95 , 
4-97, 4-100, 4-102, 4-104, 4-107 , 4-112, 4-
113 , 4-115 , 4-116, 4-119, 4-120, 4-121 , 4-
122, 4-123 , 4-124, 4-125 , 4-128, 5-53 , 5-5 7, 
5-83 , 5-84, 5-85, 5-99, 7-1 , 7-2, 7-3 , 7-4, 8-3 , 
9-1 , 10-1 , 11-1 , 11-3 , 13-1 , 13-2, 13-4, 13-5, 
13-6, 13-7, 13-8, 13-9, 13-10, 14-3 

Salt River Pima-Maricopa Indian 
Community (SRPMIC), xii , 1, 7, 1, 2-2, 2-4, 
3-7, 3-1 7, 3-20, 3-40, 3-43, 3-47, 4-28 , 4-52, 
4-62, 4-65 , 4-66, 4-67 ' 4-70, 4-71 ' 4-73 , 4-95 , 
4-97, 4-101 , 4-103 , 4-104, 4-105 , 4-112, 4-
113 , 4-116, 4-123 , 4-124, 4-125 , 4-127 , 5-8, 
5-9, 5-52, 5-54, 5-55 , 5-75, 5-84, 5-85, 5-98, 
5-100, 5-101 , 5-103 , 5-104, 6-1 ,7-2 , 7-4, 8-6, 
10-1 , 11-1 , 11-2, 11-3, 14-3 

Salt River Project (SRP), 2-1, 3-24, 4-8, 4-11, 
4-16,4-24, 10-1, 13-1, 13-9, 14-3 

Salt River Valley, x, 4-1 , 4-3 , 4-4, 4-7, 4-12, 4-
13, 4-14, 4-18 , 4-34, 4-54, 4-55 , 4-58 , 4-59, 
4-60, 4-65 , 4-68 , 13-4, 13-6, 13-9 

Saltbush, 4-38, 4-40 
Saltcedar, ES-1 , 4, 3-10,4-11,4-30,4-33, 5-36, 

5-49 
San Carlos Lake, 4-8 
Sand and gravel mining, 2-1,4-23,4-69 
Santan Mountains, 4-14 
Sawik Terrace, 4-60,4-61 
Scoping, 2-4, 11-2 

Public scoping meetings, 11-2 
Section 401, xi, 2-4, 2-6, 4-23, 4-26 
Sedentary period, 4-56, 4-65 
Sediment removal, 3-10, 5-6, 5-39, 5-42, 5-45, 

5-50, 8-3 
Seismic zone map of the contiguous states, 4-5 
Sensitive noise receptors, 4-84 
Short-term impacts, 4-79, 5-2, 5-37, 5-38, 5-

39, 5-40, 5-41 , 5-42, 5-43, 5-44, 5-45, 5-46, 
5-4 7' 5-49' 5-50, 5-56, 5-57 ' 5-58, 5-72, 5-83, 
7-4 

Side-blotched lizard, 4-34, 4-35 
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Sky Harbor International Airpor t, 4-7, 4-26, 
4-58, 4-74, 4-83, 4-102, 5-67, 5-74, 13-2 

Snaketown, 4-55, 4-57,4-64, 13-3 
Social and economic resources, 2-4, 4-86, 5-

72, 5-73, 7-4 
Solid waste landfills, 4-122, 4-123 
Sonora earthquake, 4-6 
South Canal, 3-46, 4-9, 4-59, 4-63 
Southern basin and range physiographic 

province, 4-1 
Southwestern willow flycatcher, xii, 2-2, 4-34, 

4-36, 4-43, 4-45, 4-46, 4-48, 4-49, 4-52, 5-36, 
5-38, 5-39, 5-41, 5-42, 5-44, 5-45, 5-47, 5-48, 
5-49, 5-50, 8-3, 9- 1' 13-9 

Sparrows, 4-32, 4-37 
Spotted sandpiper, 4-36 
State of Arizona Water Quality Revolving 

Assurance Fund (WQARF), 4-16 
State parks, 4-114 
Stewart Mountain Dam, 4-8 
Stormwater Pollution Prevention Plan 

(SWPPP), 4-22,5-7,8-2 
Stormwater runoff, 4-19,4-21,4-22 
Striped skunk, 4-40 
Study area, defin ed, xii, 1, 2-1 , 2-2, 2-3, 2-7, 3-

13, 3-40, 4-1, 4-3, 4-4, 4-5, 4-6, 4-7, 4-8, 4-9, 
4-10, 4-12, 4-21 , 4-23, 4-24, 4-28, 4-32,4-33, 
4-34,4-35,4-36, 4-37,4-38,4-39,4-40,4-43, 
4-44,4-45,4-46, 4-47,4-48,4-49,4-50,4-51, 
4-61,4-68,4-69,4-70,4-74,4-75,4-78,4-80, 
4-82,4-83,4-84,4-85, 4-86,4-87,4-88,4-90, 
4-93, 4-94, 4-95, 4-97' 4- 102, 4-104, 4-105, 
4- 106,4-107,4-109,4-113,4-1 15,4-116,4-
120,4-121,4-122,4- 123,4-126,4-1 27, 5-5, 
5-18, 5-37, 5-38, 5-41 , 5-42 , 5-44, 5-45, 5-47, 
5-50, 5-57, 5-66, 5-67, 5-70, 5-84, 5-99, 5-
100, 5-101, 5-103, 5-105, 7-2, 7-3, 9-1, 11-1, 
13-3 

Subsidence, 4-6 
Sun Circle Trail, 4-113, 4-114 
Superfund Amendment and Reauthorization 

Act (SARA), 4-121 , 14-3 
Superfund sites, 4-1 6,4-1 21, 4-1 22, 14-l , 14-3 
Surface water, ES-1, 3-7,3-9,3-12,3-14,3-15, 

3-16,3-17,3-1 8, 3-19,3-21, 3-22, 3-24, 3-25, 
3-27,4-14,4-15,4-16,4-17,4-23,4-26,4-77, 
5-8,5-9,5-11,5-13,5-15,5-97,5-99,5-10 1, 
5-1 02,5-104,8-2, 10-1, 14-7, 14-8 

Talley Industries, 4-83 
Tempe Butte, 4-1 3,4-58 
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Tempe Town Lake, 4-115 
Tertiary period, 4-1,4-3 
Theodore Roosevelt Dam, 4-8, 4-9 
Threatened and endangered species, xii , ES-1 
Title III, 4-79, 4-80, 4-121 
Tobacco, 4-39 
Tolleson, 4-21 
Total dissolved solids (TDS), 4- 15, 4-16 
Total maximum daily load (TMDL), 4-26, 14-

3 
Toxic air contaminants (T ACS), 4-79, 14-9 
Traffic, 3-41,4-38,4-82,4-85,4-91,4-93 , 4-96, 

4-101,4-102,5-66,5-70,5-71 , 5-75, 5-76, 5-
77, 5-78, 5-79, 5-80, 5-81, 5-83, 5-84, 5-85, 
5-86, 5-87, 5-88, 7-3, 7-4, 9-1, 14-2, 14-5, 14-
7 

Trail amenities, 3-40 
Trail visitation rates, 3-42 
Transportation, 2-4,4-4,4-3 1,4-35,4-58,4-

80,4-91,4-93,4-95,4-102,4-108,4- 116,4-
118,4-126, 5-75 , 13-9, 14-3 

Treatment, storage, and disposal facilities 
(TSD), 4-126 

Tree lizard, 4-34 
Tree swallow, 4-34 
Tres Rios Project, 2-3 
Triangle bursage, 2-1, 3-12, 4-68 
Tri-City LandfLil, ES-1 2, 3-1 6, 3-19, 3-22, 3-

25, 3-28, 3-29, 3-30, 3-31 , 3-32, 3-35, 3-36, 
3-39, 4-1 23 , 4-1 24, 5-96, 5-97, 5-99, 5-1 00, 
5-102 

Tule, 3-12,4-35 
U.S. Army Corps of Engineers (Corps), 1, 2, 

ix, xii , 1, 7, 1, 2-3, 2-5, 2-6, 2-7, 2-8, 3-9, 3-
13, 3-21 , 3-41, 3-43, 3-44, 3-45 , 3-47, 4-1, 4-
7, 4-9, 4-1 0, 4-11 ,4-1 2, 4-24, 4-25 , 4-26, 4-
28, 4-41 , 4-51, 4-52, 4-70, 4-78, 4-79, 4-81, 
4- 105, 4-108, 5-6, 5-7, 5-8, 5-9, 5-1 0,5- 11 ,5-
12, 5-13 , 5-14, 5-15, 5-1 6, 5-52, 5-53, 5-54, 
5-55, 5-61 , 5-62, 5-70, 5-76, 5-84, 5-97, 5-98 , 
6-1, 7-2, 8-1, 8-2, 8-3, 8-4, 8-5, 8-6, 11-1 , 11-
2, 11-3, 13-4, 13-5, 13-7, 14-1 

U.S. Bureau of Reclamation (USBR), 4-12,4-
13, 4-24, 14-3 

U.S. Fish and Wildlife Service, 2-5,2-7,4-50, 
4-51' 4-52, 14-3, 14-8 

U.S. Geological Survey (USGS), 4-7,4-9,4-12, 
4-1 6,4-1 7,4-2 1,13-8, 14-4 

Unavoidable significant impacts, 6-1 
Upper alluvial unit (UAU), 4-1 2, 14-3 
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Usery Mountains, 4-60, 4-70, 4-113 
Va Shly'ay Akimel, 1, 2, vi , vii, xi, xii , 1, 2-2, 

2-3 , 3-14, 3-16, 4-1 , 4-3 , 4-5 , 4-7 , 4-28, 4-30, 
4-41 , 4-43,4-44, 4-62, 4-68, 4-70, 4-80, 4-82, 
4-83 , 4-85, 4-87; 4-95, 4-102, 4-104, 4-113 , 
4-115 , 4-116, 4-120, 4-127, 5-60, 5-76, 5-86, 
5-87, 5-88, 5-89, 7-1 , 7-3 , 7-5 , 11-3, 13-5, 13-
7, 13-8 

Va shly'ay Akimel hydraulic sediment 
analysis, 3-14, 3-16 

Vector control, 13, 3-8, 3-9, 4-121 , 4-127, 5-39, 
5-42, 5-45, 5-50, 5-96, 5-98, 5-100, 5-101 ' 5-
103, 5-104, 8-6, 13-9 

Vegetation, xii , 1, 2, 12, 2-1 , 2-3 , 6, 3-7, 3-8, 3-
9, 3-10, 3-11 , 3-12, 3-13, 3-14, 3-15, 3-16, 3-
18, 3-19, 3-20, 3-21 , 3-22, 3-24, 3-25, 3-26, 
3-28, 3-29, 3-30, 3-31 , 3-32, 3-33 , 3-34, 3-35 , 
3-36, 3-37, 3-38, 3-39, 4-11 , 4-25 , 4-28, 4-32, 
4-33 , 4-35 , 4-37, 4-38, 4-39, 4-40, 4-41 , 4-44, 
4-50, 4-68 , 4-69, 4-70, 4-72, 4-107, 4-108, 4-
111 , 4-116, 5-2, 5-3, 5-4, 5-6, 5-8, 5-10, 5-12, 
5-14, 5-16, 5-18, 5-36, 5-37, 5-38, 5-39, 5-40, 
5-41 , 5-42, 5-43 , 5-44, 5-45 , 5-46, 5-47, 5-49, 
5-53, 5-57 ' 5-58 , 5-60, 5-77 ' 5-78, 5-79, 5-80, 
5-81 , 5-96, 5-97, 5-99, 5-100, 5-103 , 6-1 , 8-1 , 
8-3, 9-1 , 10-1 , 10-2, 11-1 , 11-3 , 13-2, 14-5, 
14-8 

Vegetation planting palettes, ES-1 
Vehicle trips, 5-59, 5-60, 5-70, 5-74, 5-76 
Velvet mesquite, 1, 2-1,3-11,3-12 
Verde fault, 4-5 
Verde River, 4-7, 4-8, 4-9, 4-17, 4-46, 4-48 
Verdin, 4-34,4-35,4-38 
Visitation rates for cultural center, 3-45 
Volatile organic compounds (VOCS), 4-14, 

14-9 
Waddell Dam, 4-8 
Wastewater, 1,3-7,4-16,4-120,5-9,13-9,14-

4, 14-6 
Wastewater treatment plants (WWTPS), 4-16 
Water distribution system for irrigation, ES-1 

Va Shly 'ay Akimel Eco;ystem 
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Index 

Water quality, 2-6, 3-9, 3-13 , 3-16, 3-25, 3-28, 
3-29, 3-30, 3-31 , 3-32,3-35, 3-36, 3-39, 4-7, 
4-14, 4-16, 4-17' 4-22 , 4-23 , 4-24, 4-26, 4-27' 
4-109, 5-5 , 5-7, 5-9, 5-10, 5-11 , 5-12, 5-13 , 5-
14, 5-15, 5-16, 5-96, 5-97, 5-99, 5-100, 5-102, 
5-104, 7-2 , 7-5 , 8-3, 13-5 , 13-7 

Water Quality Technical Committee 
(WQTC), 4-17,4-20, 13-7 

Waters of the United States, 2-6,4-23,4-26,4-
27, 5-39, 5-40, 5-42, 5-45, 5-48, 5-50, 8-3, 
14-6, 14-9 

West Salt River Valley (WSRV), 4-12, 13-8 
Western diamondback rattlesnake, 4-34, 4-35 
Western harvest mouse, 4-34 
Western kingbird, 4-34 
Western sandpiper, 4-36 
Western screech owl, 4-33 
Western whiptail, 4-34, 4-35 
Western yellow-billed cuckoo, 4-33, 4-34, 4-

43, 4-48, 4-49, 5-38, 5-41, 5-44, 5-47, 5-49, 
5-50 

Wetland (WT), ES-1 , 2-1 , 6, 3-9, 3-14, 3-15, 3-
16, 3-17, 3-19, 3-21 , 3-22, 3-23 , 3-25, 3-34, 
3-35, 3-37, 3-39, 4-28, 4-35 , 4-36, 4-41 , 4-42 , 
4-44, 4-51 , 5-2, 5-8, 5-11 , 5-12, 5-36, 5-38, 5-
41 , 5-44, 5-47, 5-49, 5-57, 5-58, 10-1 , 11-1 , 
11-3 , 13-5 

Wetland marsh, ES-1 , 2-1 
White (ethnic caucasian), 4-87 
White bursage, 4-30, 4-34 
White-throated woodrat, 4-34 
White-winged dove, 4-32,4-35 
Wildlife habitat, xii, ES-1 , 3-13 , 4-32, 4-33 , 4-

35, 4-36, 4-72, 4-107, 4-108, 4-109, 4-110, 4-
114, 4-116, 4-118, 5-18, 5-84, 7-5 

Yellow paloverde, 4-34 
Yellow warbler, 4-34 
Yellow-rumped warbler, 4-34 
Yuma clapper rail, xii, 2-2, 4-34, 4-36, 4-43, 4-

45, 4-46, 4-48, 4-49, 4-52, 5-36, 5-38, 5-39, 
5-41, 5-42, 5-44, 5-45, 5-47, 5-48, 5-49, 5-50, 
8-3, 9-1, 13-9 
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APPENDIX A. CLEAN WATER ACT, SECTION 404(b)(l) 
COMPLIANCE EVALUATION 

I. INTRODUCTION 

This appendix evaluates compliance of the recommended plan (preferred alternative), 
Alternative 0 , with the Guidelines established under the Federal Pollution Control Act (Clean 
Water Act) Amendments of 1972 (Public Law 92-500), as amended by the Clean Water Act of 
1977 (Public Law 95-217), legislation collectively referred to as the Clean Water Act. 

The Clean Water Act sets national goals and policies to eliminate the discharge of water 
pollutants into navigable waters. Any discharge of dredged or fill material into waters of the U. S. 
by the Corps requires a written evaluation that demonstrates that a proposed action complies with 
the guidelines published at 40 CFR Part 230. These guidelines, referred to as the Section 
404(b )( 1) Guidelines or "Guidelines," are the substantive criteria used in evaluating discharges 
of dredged or fill material under Section 404 of the Clean Water Act. 

Fundamental to the Guidelines is the precept that "dredged or fill material should not be 
discharged into the aquatic ecosystem, unless it can be demonstrated such a discharge will not 
have an unacceptable adverse impact either individually or in combination with known and/or 
probable impacts of other activi ties affecting the ecosystems of concern." 

The procedures for documenting compliance with the Guidelines include the following: 

• Examining practicable alternatives to the proposed discharge that might have fewer 
adverse environmental impacts, including not discharging into a water of the U.S. or 
discharging into an alternative aquatic site 

• Evaluating the potential short- and long-term effects, including cumulative effects, of a 
proposed discharge of dredged or fill material on the physical, chemical, and biological 
components of the aquatic environment. 

• Identifying appropriate and practicable measures to mitigate the unavoidable adverse 
environmental impacts of the proposed discharge 

• Making and documenting the Findings ofCompliance required by §230.12 of the 
Guidelines. 

This Clean Water Act, Section 404(b)(l) evaluation of compliance with the Guidelines is not 
intended to be a " stand alone" document; it relies heavily on information provided in the 
environmental impact statement (EIS) to which it is attached. 
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II. PROJECT DESCRIPTION 

A. Authority: This study has been conducted under two separate authorities provided 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 ofthe Army) is hereby authorized and directed to cause 
preliminaty examinations and surveys ... at the following localities: . .. Gila River and 
tributaries, Arizona. 

B. Project Puroose and Need. The purpose of the project is to restore ecosystem 
functions and processes to improve overall ecological health 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, 
self-sustaining ecosystem that would require only minimal ongoing human intervention. 

The Salt River was once a perennial watercourse in the project area, characterized by 
meandering flows throughout the river system. Scour-and-fill events have degraded the river bed 
in some areas and caused elevations to increase in other areas . 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. Channel shifts have distributed alluvial material across the entire width of 
the floodplain. Many of these deposits, however, have been disturbed by intensive sand and 
gravel mining. Flood control, in-river mining, and water supply projects within the Gila River 
watershed have resulted in substantial alteration of the hydrological and sediment transport 
regimes. This alteration, as well as increased agricultural development and urbanization of the 
metropolitan Phoenix area, have eliminated almost most of the native cottonwood-willow, 
mesquite bosque, freshwater marsh, and willow woodland habitat types. Within the study area, 
the river is now a highly disturbed riverbed with minimal native vegetation. 

Without restoration, habitat values in the study area are expected to further decline within the 
next 50 years. This will decrease the overall habitat value for wildlife and reduce potential 
habitat for the endangered Yuma clapper rail , southwestern willow flycatcher, and other sensitive 
species. 

This project is needed to provide an ecological connection between other riparian restoration 
projects that are currently underway along the Salt River. Additionally, there is a substantial 
need for additional recreation areas within the Phoenix metropolitan area. Restoration of the 
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area may provide new passive and active recreational opportunities by increasing the area of 
open space that is available to recreationists. 

C. Location: The Salt River, a tributary of the Gila River, flows west into the Phoenix 
basin from the Superstition and Goldfield mountain ranges. The study area is located in 
Maricopa County, Arizona, and includes portions of the Salt lliver Pima-Maricopa Indian 
Community (SRPMIC) and the City ofMesa. The approximately 17,435 acre-study area is 
approximately 2 miles wide and 14 miles long, extending east and west along the Salt River from 
the Pima Freeway (Loop 101) upstream to Granite Reef Dam 

D. General Description: An initial array of 16 alternatives (including the No-Action 
Alternative) was developed by the Corps and the local sponsors (Salt lliver Pima-Maricopa 
Indian Community [SRPMIC] and the City of Mesa) during the alternatives formulation process. 
The altematives represented varying combinations of restoration treatments (e.g., vegetation 
types, channel modification, water source, infrastructure). Alternatives were initially developed 
based on the Corps ' federal planning objectives for water resource projects, specific planning 
objectives developed for the Va Shly 'ay Akimel Ecosystem Restoration Project, and project
specific opportunities and constraints for implementing restoration activities . These alternatives 
were later refined based on input received through public meetings and coordination with local 
and regional agencies . 

After formulation and refinement of the project alternatives, alternatives were ranked and 
screened based on associated habitat benefits and implementation costs. The Hydrogeomorphic 
(HGM) wetland assessment method was used by the Corps ' planning team to identify and 
quantify the anticipated habitat benefits associated with the proposed restoration alternatives. 
The HGM method assesses and quantifies the functional values of existing wetland habitat types 
(e.g. , water storage, plant community characteristics) 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 incorporated into the Corps ' standard cost evaluation 
analysis (ICA) to identify the alternatives that provided the highest habitat benefits per unit cost. 

The construction alternatives are Alternative F, Alternative N, Alternative 0 , Alternative E and 
Alternative A The following ecorestoration and flood control features are common to all 
construction alternatives: 

• construction of vegetated habitat 

• eradication of saltcedar (Tamarix spp.) 

• ground reshaping to alter significant features (e.g., reshaping the old Gilbert quarry to 
create new river bottom), install irrigation systems, or create topographic conditions 
needed to establish plantings 

• Use of supplemental water sources, such as irrigation, groundwater, and/or effluent from 
the City of Mesa Wastewater Treatment Facility 
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• Water distribution systems (canals, diversion structures, etc.) 

Project alternatives differ primarily in the types and amounts of vegetation types that would be 
created, the amount of flood protection provided, the extent of structural components, and the 
amount of site alteration that would occur. Project features would be constructed both in and 
adjacent to the river channel. 

Operation and maintenance (O&M) activities will be needed for all alternatives after the project 
is constructed in order to keep project features functioning as designed. These activities may 
include: 

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

• vector control; 

• environmental monitoring; and 

• periodic dredging to remove sediment deposited by floods ; surface reshaping, or 
replanting of project features damaged by flood events. 

III. PROJECT ALTERNATIVES 

Section 230.10 of the Guidelines dictates that, except as provided under §404(b )(2), "no 
discharge of dredged or fill material shall be permitted if there is a practicable alternative to the 
proposed discharge which would have less adverse impact on the aquatic ecosystem, so long as 
the alternative does not have significant adverse environmental considerations."]. While the 
NEP A process, through the EIS, extensively examines alternatives and discloses all of their 
environmental impacts, the 404(b )( 1) Evaluation focuses on the impacts of alternatives to the 
aquatic ecosystem. The Guidelines require choosing for implementation the practicable 
alternative that has the least damage to the aquatic ecosystem, assuming that this alternative has 
no significant adverse environmental impacts to other components of the environment, such as 
endangered species that occupy upland habitat. A "practicable alternative" is defined as 
"available and capable of being done after taking into consideration cost, existing technology, 
and logistics in light of overall project purposes." 

The Guidelines also require that "where the activity associated with a discharge which is 
proposed for a special aquatic site does not require access or proximity to or siting within the 
special aquatic site in question to fulfill its basic purpose (i .e., is not "water dependent"), 
practicable alternatives that do not involve special aquatic sites are presumed to be available, 
unless clearly demonstrated otherwise." The basic purpose of this project-to produce a viable, 
more natural riparian ecosystem in this portion of the Salt River-is water dependent, since the 
project purpose cannot be fulfilled outside the river. 

The Guidelines further specify that where a discharge is proposed for a special aquatic site, all 
practicable alternatives to the proposed discharge that do not involve a discharge into a special 
aquatic site are presumed to have less adverse impact on the aquatic ecosystem, unless clearly 
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demonstrated otherwise. Fresh water emergent wetlands are the only special aquatic site type in 
the project area. Although the project would not reduce the acreage of wetlands in the Salt 
River, these wetlands may be temporarily disturbed by construction activity. Since the project 
would increase the long-term functional value of the wetlands as well as the riparian areas of this 
ecosystem and these elements are physically adjacent as well as functionally interrelated, 
alternatives that do not temporarily impact wetlands would provide fewer long-term 
improvements in wetland and riparian habitat function. 

For the purpose of a 404(b)(l ) alternatives analysis, practicable alternatives1 include: 

• Offsite alternatives-i.e. , discharges of dredged or fill material at other locations in 
waters of the United States. 

• On-site alternatives-these include project designs that do not involve a discharge of 
dredged or fill material into waters of the United States as well as project designs that 
have different impacts to waters ofthe U.S. 

OFF-SITE ALTERNATIVES 

The location of this project was chosen based upon the availability of a large contiguous segment 
of the river corridor, the support of local sponsors, the proximity and contiguity of other 
restoration projects on the Salt River in the Phoenix metropolitan area and the technical 
feasibility of constructing a project at this location. The Va Shly ' ay Akimel project is one of 
four ecosystem restoration projects that are at various stages of development by the Corps and 
local sponsors along the Salt River downstream from Granite Reef Dam. The Rio Salado 
project, just downstream from Va Shly'ay Akimel 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. The proposed project 
location will provide an almost continuous series of habitat restoration projects from the most 
downstream dam on the Salt River (Granite Reef Dam) to the confluence of the Salt River with 
the Gila River (EIS, Figure 2.4-1 ). The nearest other potential location for a Salt River 
restoration project would be upstream of Granite Reef Dam. Such a location would not be near 
or contiguous with the other restoration projects, does not currently have local sponsorship 
support and, because of the series ofupstream dams and associated legal constraints to project 
design, would be much more difficult, if not impossible, to design as a functioning habitat 
restoration project. Off-site alternatives therefore are not practicable at this time. 

ON-SITE ALTERNATIVES 

The five construction alternatives analyzed in detail through the NEPA process would each 
accomplish the identified project purpose. However, they would accomplish the project purpose 

1 The no-action alternative in the meaning of "no project" alternati ve would not accomplish the project purpose. 
Therefore, although the no action alternative must be analyzed in the EIS, it is not considered a practicable 
alternative as defined in the Guidelines. It is not, therefore, included in the comparison of practicable alternatives. 

Va Shly ·ay Akimel Ecosysrem 
Resrorarion Feasibiliry Srudy 
Final En vironmenral Impacr Sraremenr 

A-5 
Seprember 2004 

J&S 03048 



U.S. Army Corps of Engineers, Los Angeles Districl Appendix A. Sec/ion 404(b)(l) Ana(vsis 

to varying extents, with varying levels of benefits and varying adverse impacts to the aquatic 
ecosystem. 

The types of O&M activities necessary would generally be the same for each alternative, 
although the level of effort for O&M activity would be proportional to the amount of new habitat 
created (i .e. , Alternative A would require the least amount of O&M and Alternative F would 
require the greatest amount of O&M effort and associated cost). 

The following is a summary of project elements for each alternative. In general, Alternative F 
entails the greatest amount of vegetative and structural work. Alternative N includes most of 
Alternative F's vegetation features but lacks most of its structural features . Alternative 0 differs 
from Alternative N in the amount of acres of each vegetation type being created. It has the same 
structural features ofN. Alternative E provides more vegetation and structural features than 
Alternative A but fewer than Alternatives N, F, and 0. Alternative A entails the least amount of 
work in waters of the U.S ., but creates only Sonoran Desert vegetation and river bottom habitat 
types . These alternatives are described in greater detail in Chapter 3 of the EIS. 

Alternative F includes: 

• Channelization of portions of 16,500 linear feet of the Salt River. 

• Bank stabilization (armoring or hardening) in portions of several reaches (not Reach 1). 

• Grade control structure across Salt River channel at old Gilbert quarry. 

• Reshaping old quarry (including Gilbert Quarry) and river channels. 

• Construction of new drainage channels, irrigation diversions, and/or spillways. 

• Creation of 701 .1 acres of CW; 602.9 acres of river bottom, including wetlands; 808 
acres of mesquite; and 266.4 acres of Sonoran desert scrub-shrub. Revegetation efforts 
include plantings on site of former Tri-City Landfill. 

• Replacing invasive plant species with native species. 

Alternative N includes: 

• No channelization. 

• No bank stabilization. 

• Grade control structure across Salt River cham1el at old Gilbert quarry. 

• Reshaping old quarry (including Gilbert Quarry) and river channels. 

• Construction of new drainage channels, irrigation diversions, and/or spillways. 

• Creation of853 .1 acres ofCW; 331.8 acres ofriver bottom, including wetlands; 379.7 
acres of mesquite; and 23.6 acres of Sonoran desert scrub-shrub. Plantings at Tri-City 
Landfill site limited to a narrow strip ofCW along the north bank ofthe river, at the edge 
of the main channel. 

• Replacing invasive plant species with native species. 
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Alternative 0 includes: 

• No cham1elization. 

• Grade control structure across Salt River channel at old Gilbert quarry. 

• Reshaping old quarry (including Gilbert Quarry) and river channels. 

• Construction of new drainage channels, irrigation diversions, and/or spillways. 

• Creation of 883.41 acres of CW; 425.1 acres of river bottom, including wetlands; 379.7 
acres of mesquite; and 23.6 acres of Sonoran desert scrub-shrub. Plantings at Tri-City 
Landfill site limited to a narrow strip of CW along the north bank of the river, at the edge 
of the main channel. Replacing invasive plant species with native species. 

Alternative E includes: 

• No channelization. 

• Bank stabilization (armoring or hardening) in portions of several reaches (not Reach 1). 

• No grade control structure across Salt River channel at old Gilbert quarry. 

• Reshaping old quarry (including Gilbert Quarry) and river channels. 

• Construction of new drainage channels, irrigation diversions, and/or spillways. 

• Creation of286.4 acres ofCW; 340.8 acres of river bottom, including wetlands; 296 
acres of mesquite; and 808 acres of Sonoran desert scrub. Revegetation efforts include 
mesquite plantings on site of former Tri-City Landfill. 

• Replacing invasive plant species with native species. 

Alternative A includes: 

• No channelization. 

• No bank stabilization. 

• No grade control structure across Salt River channel at old Gilbert quarry. 

• Reshaping Gilbert Quarry to create new river bottom. 

• Construction of new drainage channels, irrigation diversions, and/or spillways. 

• Creation of 152.3 acres of river bottom, including wetlands and 495.8 acres of Sonoran 
desert scrub-shrub. No plantings at old Tri-City Landfill site. 

• Replacing invasive plant species with native species. 

Table A-1 summarizes the acreages of different habitat types that would be created under each 
alternative in areas considered to be waters of the United States. 
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Table A-1. New Riparian Areas Associated With Each Construction Alternative 

Increase in Habitat Alternatives 
Acreage over No-

F N 0 E A Action Alternative 
Over 50-Year Life of 
Project 

New Cottonwood- 853. 1 883.4 
willow 701.1 286.40 0.0 

New river bottom 331.8 425 .1 
(includes wetlands) 602 .9 340.80 152.3 

New Buffer 0.0 0.0 0.00 0.0 0.0 

Mesquite 558 379.7 379.7 296 0.0 

New Open Water 0.0 0.0 0.0 0.0 0.0 

New Sonoran Scrub- 23 .6 23 .6 
Shrub 266.4 808 495.8 

Total acreage created 2189.7 1588.2 1711.8 1822.0 748.6 

COMPARISON OF ALTERNATIVES 

Alternatives F, N , and 0 would provide the greatest amount of the particularly desirable 
cottonwood-willow, river bottom, and mesquite vegetation categories: 1,923 .3 acres, 1 ,564.6, 
and 1,688.2 acres, respectively. Alternative F, however, entails much more structural work in 
waters of the U.S. than Alternatives Nand 0 and therefore has greater adverse impacts to waters 
of the U.S. The primary differences between N and 0 are in the number of acres of each type of 
habitat being created 1588.2 versus 1711.8 respectively. Nand 0 are similar in the amount of 
work entailed in waters of the U.S and thus are similar in the level of adverse impacts; however, 
Alternative 0 creates more of the desirable vegetation and habitat. Thus, Alternative 0 is 
considered the least environmentally damaging practicable alternative that meets the objective of 
the purpose and need for this project. This alternative provides the best combination of habitat 
restoration and cost and creates ecosystem benefits that far exceed the short-term effects to 
jurisdictional waters, and will have insignificant adverse environmental impacts to the 
surrounding ecosystem. 

IV. FACTUAL DETERMINATIONS 

A. Physical Substrate Determinations 

1. Substrate Elevation and Slope: The study area includes river channel and overbank 
areas. Topographic relief is generally very low to flat (0-2% slopes), ranging from an elevation 
of I ,300 feet in the Salt River bed at Granite Reef Dam at the upstream (east) end of the area, 
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gently sloping down to about 1,1 75 feet at the downstream (west) end. In the eastern portion of 
the project, low hills of the Usury Mountains form the banks and uplands south of the Salt River, 
and rise to 50 to 150 feet above the riverbed. The highest of these, Schlechts Butte on the 
southeast side of Granite ReefDam, rises to 1,798 feet. The lower flanks ofMount McDowell 
extend into the northeast comer of the project area, where they rise about 100 feet above the 
riverbed at Granite Reef Dam. 

Reshaping the river bottom and regrading to create areas suitable for supporting the desired 
vegetation will require changing the elevation and slope of the river channel and banks at many 
locations. The substrate of the river bottom will be permanently altered as a result. Materials 
will be discharged into waters of the U.S . in order to install some of the water distribution and 
irrigation systems, fill and reshape the abandoned Gilbert quarry, build a grade control structure, 
complete bank hardening and reshape the channel area to create wetlands or otherwise prepare 
the surface for planting. Construction will consist of native alluvial soils from the project area. 
No dredged or fill materials will be imported into the project site as part of this project. Any 
excess excavated materials will be transported from the project site. Offsite disposal of 
excavated materials would consist of either recycling, providing overburden to nearby gravel 
operators or, if required, transporting materials to an appropriate landfill. 

Channel reshaping and vegetation planting activities have the potential to increase 1 00-year 
water surface elevations and increase the potential for flooding in the project area . As part of the 
project planning process, the Corps conducted modeling (HEC-RAS) to analyze changes in 
hydraulic conditions associated with implementation of the project alternatives. Initial hydraulic 
modeling conducted for Alternative 0 demonstrated that an increase in the water elevation was 
likely to occur due to placement of vegetation within the active area of conveyance. Based on 
the modeling results, modifications were made to the alternative to increase the low flow channel 
in the lower and middle project reaches and offset increases in water surface elevation associated 
with the plantings. 

2. Sediment Type: The soils in the vicinity of the river channel in the study area belong to 
the Hyperthermic Torrifluvents association, a group of well-drained to excessively well-drained 
soils that are found on nearly level or gently sloping surfaces. The texture of the surface layer 
ranges from gravelly sand or very gravelly sand to fine sandy loam. The material beneath the 
surface layer is very gravelly sand to very fme sandy loam or loam. Terraces above the river 
channel consist of thick, well cemented to non-cemented sand and gravel the terraces form 
gently sloping (0-2% ), undulatory surfaces of low relief. Exposed bedrock is present near 
Granite Reef Dam, at the upstream end of the project area. 

Reshaping will include moving soil to fill depressions or remove unwanted mounds as well as 
creating new river bottom from the old Gilbert quarry. Where existing sediments are used, 
sediment types will not be changed by the project. However, soils different from existing 
sediment types will be used in various areas to provide the necessary environment for new 
vegetation. Clay, mixed gravel, and cobble layers will be placed in areas of proposed wetland 
habitats. 
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3. Dredged/Fill Material Movement: Due to the limited flows of the Salt River system, 
substantial movement of the fill material from the locations in which it is placed for this project 
is expected to occur only under conditions of high flows. Operation and Maintenance (O&M) 
activities have been incorporated into the project to allow the removal or replacement of 
sediments to restore project features damaged by the transport of sediment. O&M activities will 
include repair work after major flooding events; dredging and reconstruction may be required in 
the restoration areas . This will temporarily change substrate elevations and compaction, as the 
substrate is restored to design configurations. Implementation of mitigation measure HWR-1 
should minimize unintended movement of fill material (see paragraph 6). 

The Surface Braided Irrigation Network (SBIN) will change the existing water runoff pattern, 
with consequent effects upon erosion and deposition within the channel. However, it is unlikely 
to cause functional changes in the river channel ' s current erosion and deposition patterns. 

Continued quarrying at the Higley Plant has the potential to increase the rate of downstream 
sediment deposition in Reach 7, thereby decreasing the bedload material downstream in Reach 6. 
The lack of bedload material may affect the stability of the river channel in Reach 6. However, 
these potential changes are considered less than significant. 

4. Physical Effects on Benthos: This project would affect portions of the river bottom to 
be excavated and/or filled during project construction. Site preparation for vegetation planting, 
channel excavation and reshaping, and the installation of grade control features as well as O&M 
activities such as sediment removal will result in soil disturbance and may cause temporary 
discharges of soil and sediment into the river chatmel. Soil discharged into the river channel 
may increase turbidity, stimulate algal growth, increase sediment deposition, and adversely affect 
aquatic organisms. This would be a potentially significant impact but can be mitigated through 
the implementation of Mitigation Measure HWR-1. In addition, benthic organisms (organisms 
that Jive at the bottom of a waterbody) are likely to occur in the project area only where there is 
permanent standing water, presently Reach 1 and Reach 9, which are the upstream and 
downstream limits of the project). The only measures that are proposed in waters of the U.S. at 
these locations are removal of invasive plants and possibly some new plantings. Any physical 
effects on benthos from these activities would be minor and temporary. If the project increases 
the amount of surface water in the project area, it may create new habitat for benthic organisms. 

5. Other Effects : Project construction and restoration activities could result in accidental 
spills of fuel or other toxic materials associated with the operation of construction equipment 
(e.g. , gasoline, oils, lubricants, solvents). Hazardous substances that enter the river channel 
could have temporary adverse effects on water quality and aquatic organisms. This impact is 
considered potentially significant but can be mitigated through the implementation of Mitigation 
Measure HWR-2 (see paragraph 6). 

6. Actions Taken to Minimize Impacts: Mitigation measures have been included in the 
EIS to reduce the magnitude of potential water quality effects described above. These include 
Mitigation Measures HWR-1 , HWR-2,, and BR-3: 
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Mitigation Measure HWR-1: Implement Erosion Control Measures 

The Corps and their contractors shall implement erosion control measures throughout the 
construction period and during implementation of O&M activities to minimize erosion and 
sediment input into the river. The Corps will oversee implementation of erosion control 
measures. The contractor selected for the project shall: 

• conduct construction and O&M activities during the dry season; 

• conduct all construction work in accordance with site-specific construction plans that 
minimize the potential for increased sediment inputs to the river; 

• divert concentrated runoff away from channel banks; 

• minimize vegetation removal ; 

• identify with construction fencing all areas that require clearing, grading, revegetation, or 
reshaping and minimize areas to be cleared, graded, reshaped or otherwise disturbed; 

• grade and stabilize spoils and stockpile sites to minimize erosion and sediment input to 
the river; 

• implement erosion control measures as appropriate to prevent sediment from entering the 
river channel or other watercourses to the extent feasible, including the use of silt fencing 
or fiber rolls to trap sediments and erosion control blankets to protect channel banks; 

• mulch disturbed areas as appropriate and plant with appropriate species as soon as 
practicable after disturbance; and 

• avoid operating equipment in flowing water by using temporary cofferdams or other 
suitable structures to divert flow around the channel and bank construction areas. 

Mitigation Measure HWR-2 : Implement Spill Prevention Measures 

The Corps and their contractors shall prepare a spill prevention and response plan that regulates 
the use of hazardous and toxic materials, such as petroleum-based fuels and lubricants for 
construction equipment. The Corps will oversee development and implementation of a 
stormwater pollution prevention plan. Elements of the plan will ensure that: 

• workers are trained to avoid and manage spills; 

• construction and maintenance materials are prevented from entering the river channel; 

• all spills are cleaned up immediately and appropriate agencies are notified of any spills 
and of the cleanup procedures employed; 

• staging and storage areas for equipment, materials, fuels , lubricants, solvents, and other 
possible contaminants are located at least I 00 feet away from the river' s normal high
water area; 

• vehicles are removed from the river's normal high-water area before refueling or 
lubricating; 
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• vehicles are immediately removed from the work area if they are leaking; and 

• equipment is not operated in flowing water (if necessary, suitable temporary structures 
can be installed to divert water around in-channel work areas) . 

Mitigation Measure BR-3: Minimize Disturbance to Waters of the United States 

During O&M activities, care would be taken to minimize any necessary disturbance to waters of 
the United States and to ensure that such activities comply with the provisions of Section 404 of 
the Clean Water Act and its associated regulations. 

B. Water Circulation, Fluctuation, and Salinity Determinations 

1. Effect on Water: Irrigation water sources include the construction of one new 
groundwater well. Approximately 3,600 acre-feet/year will be pumped from this new well and 
diverted to planting areas through distribution channels or pipelines. Although groundwater in 
sufficient quantity is available to supply water wells within the project area, it is uncertain if the 
installation of a new well and the pumping of sufficient groundwater for irrigation purposes will 
affect flows in nearby wells. Additionally, the installation of new wells and the pumping of 
groundwater are restricted and require permits. This alternative will require development of 
institutional arrangements between the Corps and SRPMIC, City ofMesa or SRP and ADWQ. 
This impact is considered potentially significant but can be mitigated through the implementation 
of Mitigation Measure HWR-4. 

Agricultural return flows, surplus agricultural water and stormwater runoff from the Hennessey 
and Evergreen Drains, groundwater from a new well, and discharge from local storm drains will 
be diverted into newly constructed distribution channels and pipelines for irrigation purposes. 
These water sources may contain contaminants (e.g., VOCs, metals, ions, nutrients, herbicides) 
that could have adverse effects on water quality and aquatic organisms. In general, because of 
their sources, irrigation return flows and surplus agricultural water are of relatively high quality 
and are suitable for use as irrigation for restoration plantings. However, because stormwater 
discharges represent runoff from urban, rural, and agricultural areas, water quality varies greatly 
based on land use and the magnitude, duration, and timing of storm events. Sediment and 
pollutants tend to accumulate between storn1 events and the highest concentrations of pollutants 
are often washed into rivers, creeks, and streams during "first flush" events. It is difficult to 
assess potential adverse effects on water quality associated with the use of stormwater for 
irrigation because only limited water quality data are available for the project area. A review of 
existing water quality data showed that storm water runoff exceeded applicable standards for five 
trace metals including total recoverable lead, and dissolved copper, cadmium, silver, and zinc 
(Knight Piesold 2003). Because of the lack of existing data related to stormwater quality, this 
impact is considered potentially significant but can be mitigated through the implementation of 
Mitigation Measure HWR-5. 

Effects on Current Drainage Patterns and Circulation: The Surface Braided Irrigation Network 
(SBIN) will change the existing water runoff patterns and lateral migration of the channel will 
occur for events greater than 5-year events, but also allows for the most flexibility when 
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irrigating large areas of new vegetation and the ability to modify irrigation patterns to respond to 
changes in the project area. Additionally, it mimics the natural conditions and helps in the 
recruitment of other native species. 

Effects on Normal Water Level Fluctuations: Channel reshaping and vegetation planting 
activities proposed under Alternative F have the potential to increase 100-year water surface 
elevations and increase the potential for flooding in the project area. As part of the project 
plam1ing process, the Corps conducted modeling (HEC-RAS) to analyze changes in hydraulic 
conditions associated with implementation of the project alternatives. Initial hydraulic modeling 
conducted for Alternative 0 demonstrated increases in water surface elevations in the lower and 
middle project reaches (Reaches 3, 4, 5, and 6) associated with the establishment of 
cottonwood/willow and wetland vegetation in the main channel. Based on the modeling results, 
modifications were made to the alternative to increase the low flow channel in the lower and 
middle project reaches and offset increases in water surface elevation associated with the 
plantings. 

4. Action Taken to Minimize Impacts: Unavoidable impacts will be minimized through 
implementation of Mitigation Measure HWR-5 . 

Mitigation Measure HWR-5: Conduct Additional Storm Water Quality Sampling and 
Analysis. The Corps will develop a storm water quality sampling plan and conduct sampling and 
analyses to identify potential contaminants and adverse effects on water quality associated with 
using storm water as an irrigation source for restoration plantings. If the analyses show that 
constituents exceed applicable water quality standards, the Corps will identify other irrigation 
sources or implement water quality improvement measures (e.g., detention basins, treatment 
swales). 

C. Suspended Particulate/Turbidity Determinations at the Disposal Site 

1. Expected Change in Suspended Particulate and Turbidity Levels in the Vicinity of 
Disposal Site: Short-term increases in suspended particulate and turbidity levels may occur 
during construction. However, no long-term effects are anticipated. 

2. Effects on Chemical and Physical Properties of the Water Column: Project 
construction and restoration activities could result in accidental spills of fuel or other toxic 
materials associated with the operation of construction equipment (e.g., gasoline, oils, lubricants, 
solvents). Hazardous substances that enter the river channel could have temporary adverse 
effects on water quality and aquatic organisms. This impact is considered potentially significant 
but can be mitigated through the implementation of Mitigation Measure HWR-2 . 

3. Effects of Turbidity on Biota. Soil discharged into the river channel may increase 
turbidity and adversely affect aquatic organisms. This would be a potentially significant impact 
but can be mitigated through the implementation of Mitigation Measure HWR-1. 

4. Actions Taken to Minimize Impacts: Unavoidable adverse impacts will be 
minimized through implementation of Mitigation Measures HWR -1 and HWR-2. 
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D . Contamination Determination: The project study area was evaluated to determine the 

potential for encountering hazardous materials and wastes in areas that would be disturbed 
during construction (see Sections 4.12 and 5.12 of the EIS). Buried materials found during 
construction will be evaluated and disposed of in accordance with local, state and federal 
regulations. 

E. Effect on Aquatic Ecosystem and Organism Determination: Alternative 0 would 
result in a substantial increase in the cottonwood/willow, new river bottom (including freshwater 
marsh), and open water communities compared to future conditions without the project. It would 
result in the creation of 883.41 acres of cottonwood; 425.1 acres of river bottom, including 
wetlands; 3 79.7 acres of mesquite; and 23 .6 acres of Sonoran desert scrub-shrub lands. It would 
also entail the physical removal of non-native saltcedar habitat in areas where the new habitat 
cells would be created. With implementation of erosion control measures and other measures 
identified in the EIS, no significant adverse effects on the aquatic ecosystem or aquatic 
organisms are anticipated. The only existing special aquatic sites in the project area are wetland 
areas in Reach 1 and Reach 9, the upstream and downstream ends of the project. The only work 
proposed for these areas entails removal of invasive plant species and possible planting of 
desirable species. These activities would have a beneficial effect on the habitat value of the 
aquatic ecosystem. 

On a long-term basis, habitat value in the region would increase substantially for common and 
sensitive wildlife species. The primary benefit would be to riparian-obligate bird species due to 
increases in cottonwood/willow and mesquite communities. There would also be a substantial 
increase in habitat for shorebirds and waterfowl associated with the constructed wetlands. In 
addition, it is anticipated that amphibian species would benefit from implementation of 
Alternative 0 , and that this alternative would increase foraging habitat for raptors and 
mammalian carnivores. A substantial increase in nesting and foraging habitat for the 
southwestern willow flycatcher, the western yellow-billed cuckoo, and the Yuma clapper rail is 
also anticipated. Finally, implementation of Alternative 0 is expected to increase potential 
habitat for the cactus ferruginous pygmy-owl and increase foraging habitat for sensitive raptor 
species such as the peregrine falcon and the bald eagle. 

Implementation of Alternative 0 would also result in substantial short-term impacts on 
vegetation. The major disruption would be to saltcedar habitat, which would be removed in 
some areas . There is also the potential for other communities to be indirectly disturbed during 
grading and restoration. This potentially significant impact will be mitigated through 
implementation of Mitigation Measure BR -1. 

Mitigation Measure BR-1: Minimize Disturbance of Vegetation during Construction 

During the final design of the project, disturbances to areas of existing vegetation that are not 
within the project footprint can be minimized through careful phasing of the project construction. 
Areas of desirable vegetation can be delineated on construction plans as areas that are not to be 
disturbed. Additionally, vegetation removal would occur outside of the spring breeding season 
(usually late January to early April) to ensure adequate time for a majority of the avian offspring 
to disperse prior to construction activities. 
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Long-term maintenance activities would be needed to maintain flood protection capacity and 
retain the habitat values of the restored vegetation. However, the O&M activities have the 
potential to adversely affect the restored habitat and sensitive species through noise, increased 
human activity, and physical disturbance of habitat for channel and drainage maintenance, vector 
control, sediment removal from restoration features , and removal of saltcedar regrowth. The 
greatest potential impact would be the necessary removal of sediment from the open water and 
marsh habitat. Although this activity is necessary to maintain the habitat, there would be short
term loss of marsh vegetation and potential loss of Yuma clapper rail habitat. This activity may 
also disturb nesting southwestern willow flycatchers in cottonwood/willow habitat by creating 
substantial noise . Other activities may also create short-term disturbances to this habitat. 
However, implementation of Mitigation Measure BR-2 would reduce these impacts to a less
than-significant level. 

Mitigation Measure BR-2: Conduct Long-Term Maintenance Activities on a Rotating Basis and 
Only During Non-Nesting Periods 

Sediment removal activities and other activities would only be conducted during non-nesting 
periods of the southwestern willow flycatcher, the yellow-billed cuckoo, and the Yuma clapper 
rail. In the case of sediment removal, these activities would be conducted on a rotating basis so 
that no more that 25% of the marsh area would be affected in any one year. 

Construction and restoration activities also have a potentially significant short-term impact on 
common wildlife species. Of particular concern is the disruption of nesting and nesting habitat 
for riparian-obligate species. Even saltcedar, the exotic weed species proposed for removal, 
provides some nesting habitat for these species. Noise and other construction activities may also 
tend to cause wildlife to avoid the area. Although the short-term effects would be considerable, 
with the exception of species protected under the Endangered Species Act the species that would 
be affected are locally abundant and would be displaced on temporarily. In addition, Mitigation 
Measure BR-1 for listed wildlife species would also have benefits for common wildlife in the 
project study area. Therefore, this is not considered a significant impact. 

Construction activities would have a potentially significant impact on nesting or foraging habitat 
of the Yuma clapper rail. Suitable habitat is present adjacent to the Loop 1 01/Loop 202 
interchange. However, surveys conducted in 2003 of the wetland habitat in this location did not 
detect the presence of clapper rails. Prior to construction, the Corps will reevaluate the 
suitability of vegetation communities located within the project area to support Yuma clapper 
rail and other threatened and endangered species. If suitable habitat has developed that was not 
part of the original Section 7 consultation, the Corps will coordinate with USFWS to determine 
the necessity of surveys. 

F. Proposed Disposal Site Determinations: The area to be affected during construction of 
this project will be confined to the minimum area necessary to construct the project features . 
The project is expected to be in compliance with applicable water quality standards. 
Implementation of the proposed mitigation measures should ensure that adverse impacts to 
waters of the U.S . are minimized. 
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G. Determination of Cumulative Effects of Disposal of Fill on the Aquatic Ecosystem: 
With implementation of mitigation measures, this project will not significantly contribute to 
adverse cumulative effects on the aquatic ecosystem of the Salt River. It will, however, directly 
contribute to the cumulative beneficial effects on the aquatic ecosystem anticipated to result from 
implementation of this and other ecosystem improvement projects on the Salt River, including 
Tres Rios, Rio Salado Oeste and Rio Salado. Together with these other restoration efforts on the 
Salt River, this project may also have the indirect beneficial effect of encouraging the 
implementation of additional efforts to improve this aquatic ecosystem. 

H. Determination oflndirect Effects of Disposal of Fill on the Aquatic Ecosystem: 
Indirect effects are effects that are associated with a discharge of dredged or fill material, but do 
not result from the actual placement of these materials. Such effects would potentially in 
include increases in flood potential or changes in wildlife communities in responses to changes 
in vegetation growing in filled areas. The indirect effects of this project are generally 
overwhelming environmentally beneficial. Adequate mitigation is provided for the adverse 
impacts that may occur. 
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IV. FINDING OF COMPLIANCE 

A review of the proposed project indicates the following findings: 

1. The discharge represents the least environmentally damaging practicable alternative and, 
if in a special aquatic site, the activity associated with the discharge must have direct access or 
proximity to or be located in the aquatic ecosystem to fulfill its basic purpose . 

K._ Yes No 

2. The activity does not appear to: (1) violate applicable state water quality standards or 
effluent standards prohibited under Section 307 of the Clean Water Act; (2) jeopardize the existence 
of federally listed endangered or threatened species or designated marine sanctuary. 

X Yes No 

3. The activity would not cause or contribute to significant degradation of waters of the 
United States, including adverse effects on human health; life stages of organisms dependent on the 
aquatic ecosystem; ecosystem diversity, productivity, and stability; and recreational , aesthetic, and 
economic values . 

K._ Yes No 

4. Appropriate and practical steps have been taken to minimize potential adverse impacts of 
the discharge on the aquatic ecosystem. 

X_ Yes No 

Note: A negative response indicates that the proposed project does not comply with the guidelines. 

On the basis of the guidelines, the proposed disposal site for the discharge of fill material is : 

(1) Specified as complying with the requirements of these guidelines; or 

X (2) Specified as complying with the requirements of these guidelines, with the inclusion 
of appropriate and practical conditions to minimize pollution or adverse effects on the 
aquatic ecosystem; or 

(3) Specified as failing to comply with the requirements of these guidelines. 

Prepared by: 

Date: 
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APPENDIX B. MONITORING AND ADAPTIVE 
MANAGEMENT PLAN 

1.0 INTRODUCTION 

The Monitoring and Adaptive Management Plan (MAMP) is an essential element in the 
overall implementation of the proposed restoration plan. It provides a mechanism to 
evaluate the effectiveness of the restoration measures implemented in this project and to 
implement adaptive changes, if required, to realize project objectives. As outlined in EC 
1105-2-210 (2l.b.), the MAMP is intended to ascertain whether the project is functioning 
per project objectives; detennine whether adjustments for unforeseen circumstances are 
needed; and/or evaluate whether changes to structures or their operation or management 
techniques are required. 

This MAMP document describes: 

• The restoration goals and objectives as described by plan formulation and HGM; 
• The success criteria evaluation procedure; 
• Data collection methods for success criteria evaluation; 
• Reporting requirements of success evaluation; and 
• Methods to promote future flexibility and contingency plans for adaptive 

management. 

The MAMP covers Corps related monitoring and adaptive management actions during 
the first five years after initial project construction is complete. After the first five years, 
monitoring and/or adaptive management becomes the responsibility of the local sponsors 
(i.e., the Salt River Pima-Maricopa Indian Community [SRPMIC] and the City of Mesa). 
However, the local sponsors can use this plan to help guide monitoring efforts and refine 
the project features such that project goals and objectives are achieved. 

The data collection methods described in this MAMP was taken from the HGM 
Appendix for this project and "A Guide to Hydrogeomorphic Models for Arizona' s Arid 
Riverine Waters and Wetlands, Draft Model Report" prepared by the U.S. Army Corps of 
Engineers, Engineer Research and Development Center. 

2.0 GOALS AND OBJECTIVES 

The driving force of a Feasibility Study is the identification of the project' s primary goals 
and objectives. These are determined in coordination with the local sponsor(s), and guide 
the eventual project feature design. The Va Shly'ay Akimel Ecosystem Restoration 
project covers a large land area, and is locally sponsored by both the SRPMIC and the 
City of Mesa, therefore, the stated goals and objectives cover more than one area of 
interest. 



The biological goals and objectives of the ecosystem restoration project as stated in the 
EIS are: 

• 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 ). 

• 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. 

Other goals and objectives as stated in the EIS are: 

• 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. 

• Create awareness through ongoing educational opportunities of the significance of 
the cultural resources relating to the Salt River. 

• Create awareness through ongoing educational opportunities of the significance of 
the Salt River ecosystem. 

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

Once the biological goals and objectives were identified, habitat value goals were 
determined using HydroGeoMorphic Assessment of Wetlands (HGM) . Performance 
targets were established for both the acreages of desired cover types, or partial wetland 
assessment areas (PWAAs), and the functional capacity index (FCI) of those habitats. A 
detailed discussion of the development of the HGM models and how they were applied in 
this project can be found in the HGM Appendix. 

Table 1 details the quantitative performance targets for each PW AA while Table 2 details 
the qualitative performance targets listed by FCI function for each pre-selected Target 
Year (TY). 
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Table 1. Partial wetland assessment areas (PWAAs) used in Va Shly'ay Akimel 
Restoration project and their performance target acres. 

PW AA Description PWAACode Target Acreages Notes 
Existing Cottonwood- CTWWFOR 63 .0 Accept 10% loss of 
Willow Forests in Existing CTWWFOR 
Active Channel Acreage 
Existing Mesquite MESQUITE 4.0 Preserve/Protect 
Woodlands-on the Existing Mesquite 
Terraces and in Active 
Channel 
Newly Developed NEWCWWFOR 150.0 Convert from 
Cottonwood-Willow SANDGRAVEL 
Forests 
Newly Developed NEWMESQUIT 300.0 Convert from 
Mesquite Woodlands SANDGRA VEL, 
on Terraces and in DESERT 
Active Channel 
Newly Developed NEWRVRBOTM 75.0 Convert from 
River Bottom Areas SANDGRAVEL 
within the Active 
Cha1mel-Largely 
Unvegetated (Includes 
Emergents) 
Newly Developed NEW SCRUB 1000.0 Convert from 
Scrub-Shrublands in SANDGRAVEL 
the Active Channel 
Existing River Bottom RIVERBOTTOM 334.0 Accept no net loss of 
Areas within the RIVERBOTTOM 
Active Channel-
Largely Unvegetated 
(Includes Emergents) 
Existing Scrub- SCRUB SHRUB 2056.0 Preserve existing 
Shrublands in the SCRUBSHRUB 
Active Channel 
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Table 2. FCI function models and performance targets for Alternative 02. 

Alternative 02 
Function Target Year 

FCls 
1 6 26 51 

Function 1: Maintenance of 0.374 0.374 0.374 0.374 
Channel Dynamics 
Function 2: dynamic Surface Water 0.551 0.563 0.588 0.589 
Storage/Energy Dissipation 
Function 3: Long Term Surface 0.292 0.292 0.292 0.292 
Water Storage 
Function 4: Dynamic Subsurface 0.225 0.225 0.225 0.225 
Water Storage 
Function 5: Nutrient Cycling 0.237 0.384 0.495 0.568 
Function 6: Detention of Imported 0.305 0.352 0.385 0.391 
Elements and Compounds 
Function 7: Detention of Particles 0.453 0.462 0.484 0.485 
Function 8: Maintain Characteristic 0.643 0.624 0.767 0.763 
Plant Communities 
Function 9: Maintain Spatial 0.494 0.567 0.624 0.641 
Structure of Habitat 
Function 10: Maintain Interspersion 0.527 0.644 0.669 0.681 
and Connectivity 

The quantitative and qualitative performance targets established during plan formulation 
will be used as the measure of success; these values and habitat improvement predictions 
were the basis for determining which project alternative was most economically justified. 
These habitat values were also derived from measurable variables that were selected to be 
used in the HGM model and can therefore be measured again in the future. 

3.0 SUCCESS CRITERA EVALUATION 

A key to properly determining the success or failure of a project is the ability to measure 
a parameter repeatedly and consistently, over time and then compare these results to a 
quantitative target. The project FCI values and performance target acreages will be the 
primary parameters measured to determine whether the goals of this restoration effort are 
being achieved. The quantitative values, acres, can be easily assessed at target year 0 
(immediately after construction) and target year 1 (one year post construction). If all 
habitat features are planted during the same construction phase, the acreage criteria can 
be met immediately post-construction. The habitat acreage, once planted, is not expected 
to increase significantly given the limiting factors outside of the project feature areas 
(lack of supplemental irrigation, poorly graded surface, etc.). Further, the habitat acreage 
would not be allowed to decrease significantly without adaptive management. However, 
the expected success criteria for habitat acreage could change during the preliminary 
engineering design (PED) phase for a variety of reasons. They include, but are not 
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limited to: 1) If construction takes place in distinct phases, it would eliminate the 
opportunity for all acres of any particular habitat to be planted during the same year, 2) 
project site conditions may change in such a way that a particular area is no longer 
conducive to a previously planned vegetation type, and 3) the vegetation acreages were 
planned using GIS maps and shape files , therefore, may not reflect the exact acreages 
found on the ground. Because of these limitations, acreage success will be determined by 
meeting 90% of the projected acreage in any given project reach and by achieving a 
vegetation survival rate of 80% or more. Eighty percent survival rate is within the range 
of other previously documented riparian restoration efforts with ample irrigation 
(Goldner, 1984; Jacket al. , 2002; http://weather.nmsu.edu/nmcrops/riparian
vegetation/bosque/bosquie-%20revegeta tion.htm) 

Functional Capacity Indices are derived from field measurements taken from several 
different variables. While the methods of this data collection will be clearly outlined, see 
"Methods" below, it is inevitable that some human induced variation in measurement 
technique will occur within each year's data collection. Therefore, it is unreasonable to 
expect the FCI values to match exactly for any given target year. To account for this 
variation, success will be determined by meeting 80% ofthe projected FCI value in any 
given target year for any given function . 

4.0METHODS 

The following discussion is taken primarily from the HGM Appendix for this project. 
While the intent here is to capture enough detail to conduct the field and non-field 
sampling, the HGM Appendix should be used as a reference for further detail or 
clarification, if necessary. 

4.1 Variables to be Sampled 

The HGM model is derived from multiple FCI models that use a number of variables 
depending upon the particular HGM model used. In the Va Shly 'ay Akimel instance, the 
Arizona Riverine HGM model used twenty-seven (27) different variables. Table 3 
provides a brief description of each variable used in this HGM model. 
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Table 3. Variable names and descriptions used in the Va Shly'ay Akimel HGM 
Assessment. 

Variable Code Variable Description 
AGSA Algal Growth Surface Area as an indicator of past inundation. 
BUFF COY Percent of native vegetation cover in the buffer. 
BUFFLENGTH Percent of area with sufficient buffer. 
BUFFWIDTH With of buffer (rn). 
CONTIG Contiguous vegetation cover between waters/wetlands and uplands 

(%). 
CWD Abundance of dead and down woody debris :2: 2.5" in diameter 

(coarse) 
DECAY The presence of coarse woody debris in various stages of 

decomposition. 
DEPSATSED Depth of saturated sediments (m). 
FPA Floodprone area as defined by the projection of a horizontal plane 

at a level twice the bankfull thalweg depth. 
FREQ Frequency of inundation. 
FWD Abundance of dead and down woody debris < 2.5" in diameter 

(fine). 
HERB Abundance as measured through vegetation volume of herbaceous 

species. 
INVASIVES Abundance of invasive species. 
LAND USE Type of adjacent landuse. 
LITTER Abundance of leaf litter and other detrital matter in the FPA. 
PORE Soil pore spaces available for storing subsurface water. 

Performance is related to soil texture and permeability. 
Q Alterations of hydro-regime that affect the assessment area. 
SED Extent of sediment delivery to the water/wetland from culturally 

accelerated sources. 
SHRUB Abundance as measured through vegetation volume of shrubs 

(multiple sterns, woody species). 
SPEC RICH Species richness. 
SUB IN Subsurface flow into the water/wetland via interflow and return 

flow. 
SURF IN Surface inflow to the wetland via sheetflow. 
TOPO Macro (large scale) and rnicrotopographic (small scale) relief. 

Macrotopography generally refers to large-scale features such as 
secondary channels and in-cham1el ponds. Microtopography 
generally refers to small-scale features such as pit-and-mound and 
hummock-and-hollow patterns. 

TREE Abundance as measured through vegetation volume of trees. 
TRIB Presence of connected tributaries . 
VEGSTRATA Number of vegetation layers present. 
WIS Wetland indicator score. 
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Not all variables are used in all FCI models, and some variables are used in more than 
one FCI model. 

4.2 Sampling Protocol 

The variables to be collected can be divided into two groups; data that can be collected 
with field sampling, and data that can be collected without field sampling. Data that 
required field sampling included those variables related to water quality, geochemistry, 
hydrology, fluvial geomorphology, substrate, flora, and fauna. Data that does not require 
field sampling includes infonnation on historical conditions, landscape scale habitat 
conditions, land use characteristics, ownership, pattern of ownership and jurisdictional 
boundaries. 

4.2.1 Variables Measured in the Field 

Certain variables in the HGM require field samplingto quantify. A variety of methods 
are used to obtain such data; a brief description of the field sampling protocol follows. 

The sampling team consisted of 4 individuals. Each team had one member experienced 
with HGM data collection. Other team members had expertise in a field related to the 
sampling effort. Each team had a designated recorder for the sampling day to record data 
reported by team members. Prior to sampling, observers standardized their estimates of 
cover with each other, discussed the kinds of species present, and discussed their 
impressions of the site. To minimize observer error, the same observers estimated the 
same components on all transects. 

Table 4 provides a brief description of the protocols used in obtaining the field collected 
data: 
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Table 4. Protocols for field data collection for the Va Shly'ay Akimel Ecosystem 
Restoration Project. 

Variable Code Protocol Description 
AGSA Measure the percent of a 1m quadrat with algae, algal remnants, 

or water present. 
BUFF COY Measure percent cover of native vegetation vs. bare ground 

and/or non-native vegetation within a lm quadrat. 
CWD Dead and down woody debris larger than or equal to 2.5 " in 

diameter measured as class data: 
0= No data 
1= CWD 9-15% 
2= CWD 6-8% 
3= CWD > 15% 
4= CWD 1-2% 
5= CWD 0-<1 %, recoverable 
6= CWD 0-<1 %, unrecoverable 

FWD Dead and down woody debris smaller than 2.5" in diameter 
measured as class data: 
0= No data 
1 =FWD 38-68% 
2= FWD 25-37% 
3=FWD >73% 
4 =FWD 13-24% 
5= FWD 3-12% 
6= FWD 0-2%, recoverable 
7= FWD 0-2%, unrecoverable 

HERB Record the number of decimeter hits within each meter interval. 
A hit is defined as any vegetation within a 1 Ocm radius of the 
rod, per vertical decimeter. Estimate volume above 1Om as 
either three or seven hits per interval. These estimations can be 
based on comparison with lower intervals where hits can be 
directly measured. 

LITTER Litter is measured by the percent of leaf litter or other detrital 
material in data classes : 
0= No data 
1 = 28-46% litter cover 
2= 18-27% litter cover 
3= <46% litter cover 
4= 9-17% litter cover 
5= 2-8% litter cover 
6= 0-1% litter cover, recoverable 
7= 0-1% litter cover, unrecoverable 

SHRUB Record the number of decimeter hits within each meter interval. 
A hit is defined as any vegetation within a lOcm radius of the 
rod, per vertical decimeter. Estimate volume above 1Om as 
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SPECRICH 

TOPO 

TREE 

VEGSTRATA 

either three or seven hits per interval. These estimations can be 
based on comparisons with lower intervals where hits can be 
directly measured. 
0= No data 
1 = 254 7-4245 stems/acre 
2= 1698-2546 stems/acre 
3= >4245 stems/acre 
4= 849-1697 stems/acre 
5= 170-848 stems/acre 
6= 0-169 stems/acre, recoverable 
7= 0-169 stems/acre, unrecoverable 
Count (and if possible identify) the number of plant species 
present within the 1Om wide belt transect. Herbaceous 
sampling should be done twice per year, once in the summer 
dry season (May-June) and once in the summer rainy season 
(Aug-Sep). 
Meassure the macro and microtopographic relief using the 
following class data: 
O=No data 
1 =Macro and mircrotopo relief 
2=Homogenous surfaces with macro and microtopo relief 
3=Homogenous surface & lacks macro and microtopo relief 
4=Steep bank, recoverable 
5=Steep bank, not recoverable 
Record the number of decimeter hits within each meter interval. 
A hit is defined as any vegetation within a 1 Ocm radius of the 
rod, per vertical decimeter. Estimate volume above 1Om as 
either three or seven hits per interval. These estimations can be 
based on comparisons with lower intervals where hits can be 
directly measured. 
Record the number of vegetation layers present. Layers 
include: 
Tall (> lOrn) broad-leaved tree 
Short broad-leaved tree 
Tall microphyllous tree 
Short Microphyllous tree 
Tall (> 1m) broad-leaved shrub 
Short broad-leaved shrub 
Tall (> lm) microphyllous shrub 
Short microphyllous shrub 
Vine 
Epiphyte 
Bunch grass 
Non-bunch grass 
Forb 
Lichens or biotic soil crusts 
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To collect these data, at each PWAA, a 1OOm long transect will be established generally 
parallel to the river channel. In some PWAAs, the transect may have to curve or be 
broken into two 50m transects . Along the 1OOm transect, establish a series of 1Om X 
lOrn quadrats, creating a belt transect. Each lOOm transect should have 10, lOrn X lOrn 
quadrats. At the center of the quadrat, the recorder should note the presence of rills on 
adjacent slopes. Within the 1Om X 1Om quadrat the following should be recorded as 
reported by team members and based on the methods stated above: 

1. Number of vegetation layers 
2. Species composition 
3. Microtopographic features (small scale pits and hummocks) 
4. Logs and stage of decay 

Within the lOrn quadrat, a lm X lm quadrat should be randomly located. Within this 
quadrat the following data should be recorded based on the methods stated above: 

1. Percent coarse woody debris(% CWD) 
2. Percent fine woody debris(% FWD) 
3. Percent litter cover 
4. Percent algal mat 
5. Percent tree canopy 
6. Percent shrub cover 
7. Percent herbaceous cover 

The percent cover of all components should be estimated occularly. Percent cover of 
coarse woody debris, fine woody debris , litter cover, algal mat, shrub and herbaceous 
components should be estimated by vet1ically projecting the cover of each onto the 
ground surface. Due to the multi-layered nature of vegetation, total vegetative cover can 
exceed 100 percent. An example of this is the occurrence of herbaceous species under 
shrub canopies. Tree canopy cover should be estimated by viewing the tree canopy 
upwards through a sighting tube. The sighting tube should be divided into quarters by a 
cross-hair. The percent of the sky obscured by tree canopy as viewed through the 
sighting tube should be determined and recorded. At the center of each 1m X 1m 
quadrat, a 9.5m pole graduated in meters and decimeters should be placed vertically 
within the fohage . The number of decimeter hits within each meter interval should be 
recorded. A hit is defined as any vegetation within a 1 Ocm radius of the rod per vertical 
decimeter. Estimates of volume above 1Om in height should be recorded as either three 
(3) or seven (7) hits per interval. Such estimates can be based on comparison with lower 
intervals where hits can be directly measured. 

4.2.2 Variables Not Collected in the Field 

Some variables can be obtained through various historical records, aerial photographs, or 
mathematical calculations rather than through active field sampling. Table 5 provides a 
brief description of those protocols used in obtaining the non-field collected data: 
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Table 5. Protocols for non-field data collection for the Va Shly'ay Akimel 
Ecosystem Restoration Project. 

Variable Code Protocol Description 
BUFFLENGTH Measure the percent of area with sufficient buffer length using 

data classes: 
0= No data 
1 == 1 00% of the reach has right and left bank buffers 
2== Only onside of the reach has 100% buffering 
3= 7 5% of the reach has right and left bank buffers 
4== Only one side has 75% buffering 
5= 50% of the reach has right and left bank buffers 
6== Only one side has 50% buffering 
7== 25% of the reach has right and left bank buffering 
8= Only one side has 25% buffering 
9= 0% of the reach has right and left bank buffers 

BUFFWIDTH Measure the width of the buffer in meters using data classes: 
0== No data 
1 == Reach has a 15m right bank buffer and a 15m left bank 
buffer 
2== Only 1 bank has a 30m buffer 
3== Reach has a 1Om right bank buffer and a 1Om left bank 
buffer 
4== Only 1 bank has a 20m buffer 
5== Reach has a 5m right bank buffer and a 5m left bank buffer 
6== Only 1 bank has a 1Om buffer 
7== Only 1 bank has a 5m buffer 
8== No buffer exists 

CONTIG Measure the percent of contiguous vegetation. 
DEPSATSED Measure the depth of saturated sediments using class data: 

For CTWWFOR: 
0== No data 
1== Om 
2== 1-3m 
3== >3m 
For MESQUITE: 
0== No data 
1== Om 
2== 1-7m 
3== >7m 
For RIVERBOTTOM (emergents): 
0== No data 
1== Om 
2== 0.01 - 0.25m 
3== >0.25m 
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FPA Measure the flood prone area as defined by the projection of a 
horizontal plane at a level twice the bankfull thalweg depth 
using class data: 
0= No data 
1 = FP A not clearly defined 
2= FP A confined on one side 
3= FP A confined is < 15x bankfull width 
4= FP A confined is < 15x bankfull width recoverab Je 
5= FP A confined is <2x bankfull width not recoverable 
6= FP A confined to concrete channel. 

FREQ Measure the frequency of inundation of a site using class data: 
0= No data 
1 = Perennial flow 
2= Intermittent flow 
3= Saturated 
4= Temporally flooded by seasonal high flow (Q1-Q2) 
5= Temporally flooded at bankfull flow (Q2-Q 1 0) 
6= Temporally flooded at large flood (Q10-Q25) 
7= Temporally flooded at major flood (Q25-Q100) 
8= Temporally flooded at super flood (>Q 1 00) 

LAND USE Measure the type of adjacent land use using class data: 
0= No data 
1 = Active sand and gravel operations 
2= CommerciaVlndustrial 
3= Paved roads 
4= Multi-family residential (apartments and duplexes) 
5= Single-family residential (individual houses) 
6= Gravel roads, dirt roads, bike paths, and infrequently visited 
structures 
7= Inactive sand and gravel operations 
8= Agricultural cropland 
9= Open space (parks, golf course, etc) 
1 0= Pristine, uninhabited areas 

PORE Measure soil pore space available for storing subsurface water 
using class data: 
0= No data 
1 = Soil texture is sand-sandy loam; no restrictive layer 
2= Soil finer than sand-has restrictive layer 
3= Soil texture is finer than a restrictive layer 
4= Modal soil profile highly compacted in the upper 24" 
5= Concrete chmmel 

Q Measure the alteration of the hydrologic regime in the 
assessment area using class data: 
0= No data 
1 = No additions, diversions, or damming of flow affecting the 
assessment area (e.g. , water harvesting, farming practices, 
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storm water management, etc.) 
2= Evidence of additions, diversions, or damming of flow, but 
no evidence of significant impacts to channel pattern, 
dimension, and profile 
3= Evidence of additions, diversions, or damming of low, and 
there is evidence of changes I vegetation abundance. No 
evidence of increase sediment or scour. 
4= Evidence of additions, diversions, or damming of flow, and 
there is evidence of increase sediment or scour. 
5= Evidence of additions, diversions, or damming of flow, and 
there is evidence of significant impacts to cham1el pattern, 
dimension, and profile. Variable is recoverable. 
6= Pem1anent alterations to hydroregime are evident. Variable 
is not recoverable. 
Measure the extent of sediment delivery to the water/wetland 
from culturally accelerated sources using class data: 
0= No data 
1 =No sediment disturbance 
2= Disturbance evident 
3= Disturbance and delivery evident 
4= Disturbance extreme and vegetation mortality 
5= Area filled 
Measure surface flow into the water/wetland via interflow and 
return flow using class data: 
0= No data 
1 = Undistributed, subsurface flow evident 
2= Undisturbed and subsurface flow is observed 
3= Disturbed soils and plant communities 
4= Utilized for agricultural activities 
5= Fill 
6= Impervious 
7= Concrete channel 
Measure surface inflow to wetland using class data: 
0= No data 
1 = Any of the following indicators are present and similar to the 
reference standard: rills on adjacent upland slopes; lateral 
tributaries entering floodplain and not connected to the channel 
2= Both indicators are resent but less than the reference 
standard 
3= Both indictors are absent 
4= Both indicators are absent and channelization prevents 
sedimentation on wetland surface 
Measure the presence of connected tributaries using class data: 
0= No data 
1 =All ttibutaries (channel and riparian corridor) are unmodified 
and connect to the mainstern 
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2= Some tributaries are modified (consolidated, redirected, or 
channelized) but still com1ected to the mainstem 
3= Tributaries are highly modified/channelized, or not 
connected to the mainstem 

WIS Measure the wetland indicator score for each species in 
SPECRICH using class data: 
1= Obligate 
2= Facultative wet 
3= Facultative 
4= Facultative upland 
5= Upland 

Once all field and non-field data are collected, the values can be entered into the Arizona 
Riverine HGM model, resulting in output that can then be directly compared to the 
projected output values . For the restoration project to be deemed successful, the actual 
Target Year results must meet or exceed 80% of the project Target Year results for each 
of the 4 Target Years . 

4.3 Additional Monitoring Requirements 

4.3.1 Insects 

Monitoring insects should be done annually during the Operations and Maintenance 
period to address concerns regarding disease vector control. Mosquito monitoring should 
include establishing a baseline prior to construction of the project features. Such a 
baseline would consider routine sampling of both adult and juvenile forms of mosquitoes 
during the months of April through October at a minimum. Such information provides 
insight into the existing mosquito population dynamics and may be used to guide 
monitoring and management activities during and after construction. 

4.3.2 Federally Threatened and Endangered Species 

Habitat development for federally listed threatened and endangered (T &E) species is not 
listed as a goal and objective of this restoration project. However, because of the 
shortage of native riparian habitat in the southwest, there are a number ofT &E species 
that are likely to migrate into the created habitat. In preparation for this, both the 
SRPMIC and the City of Mesa have expressed an interest in developing a Safe Harbor 
Agreement with the U.S. Fish and Wildlife Service (USFWS). This agreement allows the 
local sponsor to develop habitat that may be suitable and/or attractive to federally listed 
T &E species, without the future risk of activity limits as dictated by the Endangered 
Species Act. A Safe Harbor Agreement allows the local sponsor to conduct activities, 
such as maintenance related activities, without the need to apply for a take permit. 
However, part of the Safe Harbor Agreement is to conduct a thorough baseline condition 
survey for all T &E species that might be in the area. This effort is expected to provide 
the first monitoring requirement, target year (TY) 1. 
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The T &E species listed as part of the Endangered Species Act, Section 7 consultation 
determination of "may affect, not likely to adversely affect" are: bald eagle, 
southwestern willow flycatcher, Yuma clapper rail, cactus ferruginous pygmy-owl, and 
California brown pelican. These species will be of particular importance to monitor for 
as long as the project is authorized. 

Monitoring ofT &E species must follow USFWS approved protocol and should be 
conducted initially as part of the Safe Harbor Agreement procedure and subsequently 
during the Operations and Maintenance period. It will be important to coordinate with 
the USFWS regarding survey timing and frequency; coordination is essential if T &E 
species are found within the project area. 

4.3.3 Wildlife Hazard Monitoring 

The U.S. Department of Agriculture-Animal and Plant Health Inspection Service
Wildlife Services (WS) program is authorized and directed to protect resources from 
damage associated with wildlife. WS provides assistance to the aviation community to 
assess and manage wildlife hazards at airports. They recommend a distance of 10,000 
feet between any wildlife attractant and an airport ' s aircraft movement areas to avoid bird 
strikes. While the City of Mesa ' s Falcon Field Airport is more than 10,000 feet from the 
nearest project feature, recognizing the risks of wildlife related damage is important. 
During any regular operation and/or maintenance or monitoring activities, if there is 
evidence that wildlife, associated with the project features, may be infringing upon the 
10,000 foot safety zone, theWS should be notified immediately. TheWS, Corps, and 
local sponsors can then work together to resolve the issue. 

4.4 Frequency of HGM Model Runs 

The HGM performance target FCU values were computed for four Target Years: TY1 , 
TY6, TY26 and TY51. Therefore, as part ofthe success criteria evaluation, the HGM 
model data collection and subsequent model runs should be conducted at those same 
years, at a minimum. These milestones will again allow for a direct comparison of the 
predicted FCis and acreages versus the achieved habitat values and to quantify the extent 
of the failure(s ). 

Should a particular project feature, vegetation type, or area within the project footprint 
show signs of failure of any kind, the HGM model and associated data collection should 
be performed, regardless of time post-construction, to help identify the likely cause of the 
degradation. 

5.0 DOCUMENTATION 

Proper documentation of the monitoring efforts serves two primary purposes. First, the 
documentation should provide a clear picture of the project results so current conditions 
can be easily identified and the appropriate adaptive management measures can be 
applied, if necessary. Second, documentation should be easily assessable so that future 
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projects can reference the procedures used and learn from the planning or adaptive 
management measures taken. 

The Corps, in cooperation with the local sponsors, will write an annual report at the end 
of each of the first five years post construction. This report should include a written 
description of current conditions as well as the results of any HGM runs, flora and fauna 
surveys conducted, geo-references and maps for the area covered in the report, 
topographic survey results identifYing all significant features (planting sites, on-going 
mining operations, etc.) and a well documented photographic record including oblique 
photos from before, during and after construction. The exact photo point locations 
should be fixed using GPS coordinates so that an exact photograph can be repeated for all 
submissions. This report should be made available to the USFWS and all other interested 
resource agencies . 

The photographic record should be explicitly documented using photo point data sheets, 
courtesy of the Arizona Water Protection Fund, as shown at the end of this MAMP. The 
exact photo point locations should be repeated for all submissions. Because of the 
expected vegetation growth, each photo point should be taken in the channel , or from 
some vantage point that will not be obscured by vegetation in the future. 

After the first five years, the local sponsors will be responsible for preparing the 
monitoring reports and for funding and implementing any modifications necessary to 
ensure the success of the project. 

A Technical Committee consisting, at a minimum, of representatives ofthe USFWS, U.S. 
Bureau of Reclamation, and Arizona Game and Fish Department will assist in collection 
of monitoring data, review monitoring data results and reports, and recommend possible 
adaptive management measures. 

6.0 ADAPTIVE MANAGEMENT 

The Technical Committee will recommend adaptive management measures to the 
existing project's design if either the acreage or quality of PW AAs does not achieve the 
identified goal and objectives. If the designated vegetation species composition is not 
achieved, replanting, additional irrigation, and/or removal of vegetation (especially 
exotics) may be necessary. 

Flexibility is essential to adaptive management success. This should be in the form of 
design contingency plans and flexible funding availability. During PED, contingency 
plans should be developed for situations that, while not predicted to occur, may occur 
given varying environmental, social, or structural conditions. These may include 
accounting for a variety of site-specific soil conditions, changes in land use immediately 
outside of the project area, or changes in mining operations and quarry pits. 

The allotted funding for monitoring is up to 1% of the total project cost. These funds are 
cost shared 65% to 35% between the Corps and the local sponsors, respectively. 
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Adaptive Management funds are authorized up to 3% of the total project costs, again, 
cost shared between the Corps and local sponsors. Should the local sponsors choose to, 
they might begin contributing to an escrow account early in the project construction 

·phase to maximize the funding, which helps ensure maximum flexibility. If the entire 3% 
of the project cost authorized for Adaptive Management needs is not utilized in the first 
five years after construction, it too can be put into an escrow account to be used by the 
local sponsor for future adaptive management needs. 

7.0 CONCLUSION 

The Monitoring and Adaptive Management Plan is designed to provide guidance that will 
provide a means for cost effective, reliable, and effective monitoring of success of the 
ecosystem restoration project. The purpose of this monitoring is to ensure that the project 
is functioning as it was intended to. The HGM model will be used at the designated 
target years to evaluate the quantitative and qualitative condition of the project site with 
the expectation that the project features will meet or exceed 80% of the predicted FCI and 
acreage values. 

Should the project fall below the 80% threshold of predicted acreages and/or FCI values, 
adaptive management strategies will be implemented. Adaptive Management is designed 
to alter any design feature necessary to help promote the meeting of design objectives, 
should monitoring indicate they are falling short. 
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APPENDIX B: Photo Point Data Sheet (courtesy of Arizona Water Protection 
Fund) 

I NITIAL TAKE 
PERMANENT PHOTO POINT RECORD 

Photo Point No.----------
Pr~ect arne _____________ _____ __________ ___ 
Landowner/Management Uni t Coun ty _ _ ________ __ 

Subject and Purpose of Photo ------------------------------------------------------

Retake Frequency _ _____________________________ Retake Due Dates __________ _ 

Initial Photo Info: ______________________________ _ 
Photographer Date ______________ Time ___ _ _ 
_ __ a. m. p.m. 
Camera __________________________ Film ____________________ ASA _ _ _ _ 

Weather Conditions 

Photo Point Description (Describe access to point, point vicinity, and specific location; include sketch map 
below): 

Legal Description - --------------------------------------------------------------
USGS Quad Map-----------------------------
Est. Position Coordinates (UTM's, Lat/Long) --------------------------------------------

View 1 View2 

Camera Height ___ __ Camera Height. ____ _ 

Compass Bearing __ _ Compass Bearing, __ _ 

Lens Filter ________ _ Lens Filter ________ _ 

F-stop Speed ___ _ F-stop Speed ___ _ 

Focus Distance ____ _ Focus Distance ___ __ 

SKETCH MAP: Include background reference points to help with relocation. 
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View3 

Camera Height ___ __ 

Compass Bearin0g __ _ 
Lens Filter _______ _ 

F-stop Speed ___ _ 

Focus Distance ___ __ 

Reference Point 1 
Description. _________ _ 

Bearing and 
distance ______ _ 

Reference Point 2 
Description _________ _ 

Bearing and 
distance --------

Reference Point 3 
Description ----------
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Bearing and 
distance ______ _ 

RETAKE 
PERMANENT PHOTO POINT RECORD 

Photo Point No. ______ _ Date Time _______ ___ a.m. I p.m. 
Pr~ect Name ____ _ _ _____ _____________ ___ 
Landowner/Management Unit ________________ County __________ _ 
Photographer ______________ _ 
Camera _______________ .Film ________ ASA __________ _ 

View 1 Yiew2 Yiew3 
Camera Height ____ _ Camera Height. ____ _ Camera Height _ _ __ _ 

Compass Bearing. __ _ Compass Bearing _ _ _ Compass Bearin"'g ___ _ 

Lens _____ Filter ____ _ Lens _____ .Filter ____ _ Lens Filter ____ _ 

F-stop Speed ___ _ F-stop Speed ___ _ F-stop Speed ___ _ 

Focus Distance ___ _ Focus Distance ___ _ Focus Distance ___ _ 

Condition of Point Monument and references: ---------------------------

Weather conditions or recent events that may have influenced conditions at the site: 
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Appendix C. List of Plant and Animal Species Mentioned in the Text 

Common Name 

Plants 

Acacia 

Agave and yucca 

Anow weed 

Banel cactus 

Bermuda grass 

Blue paloverde 

Brittle bush 

Bulrush 

Buno brush 

Cholla 

Cattail 

Cottonwood 

Creosote bush 

Desert broom 

Desert thom 

Desert willow 

Dock 

Elderbeny 

Filaree 

Fremont cottonwood 

Goodding' s willow 

Ironwood 

Knotweed 

London rocket 

Marsh fleabane 

Mesquite 

Organ pipe cactus 

Quailbush 

Rabbit brush 

Russian thistle 

Saguaro 

Va Shly 'ay Akimel Ecosys1em 
Res/ora/ion Feasibi!ily Study 
Final Environmemallmpacl Stalemen/ 

C-1 

Scientific Name 

Acacia greggii 

Agave spp. 

Sagittaria spp. 

Ferocactus spp. 

Cynodon dactylon 

Cercidium jloridum var. jloridum 

Encelia farinosa 

Scipus spp. 

Hymenoclea sa/sola 

Opuntia spp. 

Typha spp. 

Populus spp. 

Larrea tridentata 

Baccharis sarothroides 

Lycium macrodon 

Chi/apsis linearis 

Rumex spp. 

Sambucus glauca 

Erodium cicutarium 

Populus fremontii ssp. fremontii 

Salix gooddingii 

Olneya tesota 

Polygonum spp. 

Sisymbrium irio 

Pluchea purpurascens var. purpurascens 

Prosopis velutina 

Cereus thurberi 

Atriplex lentiformis ssp. lentiformis 

Chrysothamnus spp. 

Sa/sola tragus 

Carnegiea gigantea 
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Appendix C. Continued 

Common Name 

Salt heliotrope 

Saltbush 

Saltcedar 

Sedge 

Tree tobacco 

Triangle bursage 

Tule 

Velvet mesquite 

Western honey mesquite 

White bursage 

Willow 

Yell ow palo verde 

Reptiles and Amphibians 

Banded gecko 

Banded sand snake 

Common kingsnake 

Desert black-headed snake 

Desert spiny lizard 

Desert tortoise 

Earless lizard 

Gopher snake 

Lowland leopard frog 

Mexican garter snake 

Side-blotched lizard 

Tree lizard 

Western diamondback rattlesnake 

Western whiptail 

Insects 

Mosquito 

Va Shly 'ay Akimel Ecosyslem 
Res/ora/ion Feasibility S!Udy 
Final Environmen!al lmpacl Slaleme/11 

Scientific Name 

Heliotropium curassavicum 

Atriplex spp. 

Tamarix spp. 

Carex spp. 

Nicotiana glauco 

Ambrosia deltoidea 

Scirpus acutus 

Prosopis velutina 

Prosopis glandulosa 

Ambrosia dumosa 

Salix spp. 

Cercidium microphyllum 

Coleonyx variegatus 

Chilomeniscus cinctus 

Lampropeltis getulus 

Tantillo nigriceps 

Sceloporus magister 

Gopherus agassizii 

Holbrookia texana 

Pituophis melanoleucus 

Rana yavapaiensis 

Thamnophis eques 

Uta stansburiana 

Urosaurus ornatus 

Crotalus atrox 

Cnemidophorous tigris 

Family Culicidae 
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Common Name 

I Birds 

Abert ' s Towhee 

I American Coot 

American Kestrel 

I Anna 's Hummingbird 

Ash-throated Flycatcher 

I 
Bald Eagle 

Barn Owl 

I 
Bell ' s Vireo 

Belted Kingfisher 

Bewick 's Wren 

I Black Phoebe 

Black-bellied Whistling Duck 

I Black-crowned Night-Heron 

Black-throated Sparrow 

I 
Brown-headed Cowbird 

Cactus Ferruginous Pygmy-Owl 

Canyon Towhee 

I Cinnamon Teal 

Common Merganser 

I Curve-billed Thrasher 

Dusky Flycatcher 

I Elf Owl 

European Starling 

I 
Gambel ' s Quail 

Gila Woodpecker 

Great Blue Heron 

I Great Egret 

Great Homed Owl 

I Greater Roadrunner 

Horned Lark 

I 
House Finch 

House Sparrow (I) 

House Wren 

I 
Va Sh~v 'ay Akimel Ecosystem 

I 
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Appendix C. Continued 

Scientific Name 

Pipilo aberti 

Gallinula chloropus 

Falco span1erius 

Calypte anna 

Myiarchus cinerascens 

Haliaeetus leucocephalus 

Tyto alba 

Vireo belli 

Ceryle a/cyan 

Thryomanes bewickii 

Sayornis nigricans 

Dendrocygna autumnal is 

Nycticorax nycticorax 

Amphispiza bilineata 

Molothrus ater 

Glaucidium brasilianum cactorum 

Pip i/o fuscus 

Anas cyanoptera 

Mergus merganser 

Toxostoma curvirostre 

Empidonax oberholseri 

Micrathene whitneyi 

Sturnus vulgarus 

Callipepla gambelii 

Melanerpes uropygialis 

Ardea herodias 

Ardea alba 

Bubo virginianus 

Geococcyx californianus 

Eremophila alpestris 

Carpodacus mexicanus 

Passer domesticus 

Troglodytes aedon 
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Appendix C. Continued 

Common Name 

Killdeer 

Loggerhead Shrike 

Lucy's Warbler 

Mallard 

Marsh Wren 

Mountain Plover 

Mourning Dove 

Northern Flicker 

Northern Harrier 

Northern Mockingbird 

Northern Pintail 

Osprey 

Peregrine Falcon 

Phainopepla 

Red-tailed Hawk 

Red-winged Blackbird 

Rock Dove (I) 

Southwestern Willow Flycatcher 

Spotted Sandpiper 

Summer Tanager 

Tree Swallow 

Verdin 

Western Burrowing Owl 

Western Kingbird 

Western Sandpiper 

Western Screech Owl 

Western Wood-Pewee 

Western Yellow-billed Cuckoo 

White-tailed Kite 

White-winged Dove 

Yell ow Warbler 

Yellow-rumped Warbler 

Yuma Clapper Rail 

Va Shly 'ay Akimel Ecosystem 
Restoration Feasibility Study 
Final Environmental Impact Statement 

Scientific Name 

Charadrius vociferus 

Lanius ludovicianus 

Vermivora luciae 

Anas platyrhynchos 

Cistothorus palustris 

Charadrius montanus 

Zenaida macroura 

Colaptes aura/us 

Circus cyaneus 

Minnts polyglottos 

Anas acuta 

Pandion haliaetus 

Falco peregrinus 

Phainopepla nitens 

Buteo jamaicensis 

Agelaius phoeniceus 

Columba Iivia 

Empidonax traillii extimus 

Actitis macularia 

Piranga rubra 

Tachycineta bicolor 

Auriparus jlaviceps 

Athene cunicularia 

Tyrannus verticalis 

Calidris mauri 

Otus kennicottii 

Contopus sordidulus 

Coccyzus americanus 

Elanus leucurus 

Zenaida asiatica 

Dendroica petechia 

Dendroica coronata 

Rallus longirostris yumanensis 
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Common Name 

Mammals 

Blacktail jack rabbit 

Bobcat 

Cactus mouse 

Coyote 

Deer mouse 

Desert cottontail 

Gray fox 

Ground squirrel 

Hispid cotton rat 

Lesser long-nosed bat 

Muskrat 

Opossum 

Pocket gopher 

Raccoon 

Striped skunk 

Western harvest mouse 

Whitethroat wood rat 

Vole 

Va Shly 'ay Akimel Ecosystem 
Restoration Feasibi!izv Stud)! 
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Appendix C. Continued 

Scientific Name 

Lepus californicus 

Lynx rufits 

Peromyscus eremicus 

Canis latrans 

Peromyscus maniculatus 

Sylvilagus auduboni 

Urocyon cinereoargenteus 

Citellus spp. 

Sigmodon hispidus 

Leptonycteris curasoae yerbabuenae 

Ondatra zibethica 

Didelphis virginianus 

Pappogeomys castanops 

Procyon lotor 

Mephitis mephitis 

Reithrodontomys magalotis 

Neotoma albigula 

Microtus spp. 

C-5 
September 2004 

J&S 03048 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ., 
I 
I 

Appendix D 

Fish and Wildlife Coordination Act Documentation 
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United States Department of the Interior 
U.S. Fish and Wildlife Service 

In Reply Refer to: 

AESO/FA 

Ms. Ruth Villalobos 
Chief, Plam1ing Division 
Attn: Sarah Laughlin 

2321 West Royal Palm Road, Suite 103 
Phoenix, Arizona 85021-4951 

Telephone: ( 602) 242-0210 FAX: ( 602) 242-2513 

August 2, 2004 

U.S Am1y Corps of Engineers, Los Angeles District 
P.O. Box 532711 
Los Angeles, California 90053-2352 

Dear Ms. Villalobos: 

The Fish and WlidJifc Service (FWS) bas reviewed the U.S. Army Corps of Engineers (Corps) 
proposed Va Shly' ay Akimel Feasibility Study. This report represents our evaluation of the Va 
Shly' ay Akimel Salt River ecosystem. restoration project and is provided pursuant to Section 
2(B) of the Fish and Wildlife Coordination Act (48 stat. 401, as amended; 16 U.S.C. 661 et seq.) 
(FWCA). This report is based on coordination with the Arizona Game and Fish Department 
(AGFD). local sponsors, literature resem·ch, file reviews, and infonnation provided by the Corps 
including the Section 905(B) Analysis. the Draft Environmental Impact Statement (DETS) 
(Corps, 2004), the Independent Technical Report Draft Altcmativc Fom1.ulation Briefing 
Feasibility Report (ITR) (CoqJs, 2003b), and comments on the draft FWCA report. 

PROJECT DESCRIPTION 

The Corps is investigating environmental restoration along the Salt River under authority of 
House Resolution 2425 ofMay 17, 1994, <md Section6 ofthe Flood Control Act of 1938. 
Together with the Salt River Pima-Maricopa Indian Community {SRPMIC) and the City of 
Mesa, the local sponsors, the Corps is cvah.tating ecosystem restoration opportunities within an. 
approximately 14 mile stretch ofthe Salt River from tbe Granite Reef Diversion Dam to the 
Pima/Price Freeway, Maricopa County, Arizona (Figure 1-1 ). 

The Salt River originates in eastern .r\rizona and flows westward to its confluence with the Gila 
River west of downtown Phoenix. Prior to agricultural development and urbanization of the 
Phoenix metropolitan area in the 20th century, the Salt River was a perennial stream. 
Impoundments, diversions, and groundwater pumping eventually eliminated perennial flow 
below Granite Reef, causing significant changes in the tiparian and wetland ecosystems along the 
Salt River. 

RECEIVED l 
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The proposed action would restore ecosystem functions and processes, return the project area to a 
tess degraded natural condition, increase the diversity of native plants and animals, enhance the 
ability of the area to sustain larger populations of desirable species, and produce a viable, self
sustaining ecosystem requiring minimal maintenance. The proposed action would also provide a 
number of incidental benefits including an increase in recreation opportunities and improvement 
in water quality and supply. \Vithout restoration, habitat values in the study area arc expected to 
further decline \Vitbin the next 50 yem·s. 

The feasibility study has planning objectives similar to and compatible with objectives 
established for other proposed restoration projects along the Salt River. Specific planning 
objectives developed for the Va Shly' ay A.kimel project include the following: 

• Restore and create conditions for sustainable riparian habitat in and around the study area by 
incorporating a channel configuration that \vould provide a functional floodplain to mimic 
natural processes found in other self-sustaining riparian cotTidors in A .. rizona. 

• Identify water sources that can be used to sustain riparian restoration areas. 

• Create a complete and diverse riparian system similar to the natural riparian habitat typical of 
this area by incorporating a diverse mix of riparian habitat types including mesquite, 
cottonwood-wi11ow, wetland marsh, and open water. 

• Increase environmental education and passive recreation opportunities incidental to the 
restoration effort. 

EXISTING ENVIRONlVIENT 

Dams along the Verde River and upper Salt River have significa11tly altered the hydrologic 
regime of the lower Salt River, changing the magnitude and timing of flows. Salt River Project 
(SRP) intermittently releases water from reservoirs prior to winter rains or when they are 
unexpectedly full. The system of dams along the Salt River 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 diverts reservoir releases into the AJizona Canal and 
the South Canal for \Vater delivery to agricultural, municipal, and industlial uses. There arc no 
releases during drier years and the riverbed is dry during those times except for stomnvater 
runoff, grOLmdwater emergence, and effluent discharges. 

A biological community classification system was developed for this study and is described in 
detail in the DEIS. The classification system categorizes cover types in the project study area, by 
dominant vegetation cover. Agricultural lands are common in the project study area occupying 
3262 acres. Generally, agricultural uses include irrigation for cattle grazing, citrus orchards, and 
crops such as cotton, small f:.'Tains, and assorted vegetables. Parks and recreational areas occupy 
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279 acres and include turf-covered lands such as golf courses. These areas generally contain 
non-native ornamental trees and shrubs. Urban areas are common in the project study area, 
occupying 3000 acres in residential, comn1ercial, and industrial uses. Sand and gravel operations 
occupy 1962 acres and have contributed to habitat alteration \Vithin the river channel. 

Cottonwood/wilJow forest is uncommon in the study area, occupying only 40.2 acres in prin1arily 
ear]y seral-stage stands. It is fmmd in narrow, linear strands oriented in the main channel, 
particularly where effluent enters the river from the City of Mesa Wastewater Treatment Plant 
(vVWTP). Fremont's cottonwood (Populus fremontii) and Goodding's willow (Salix goodingii) 
are the dominant canopy species. lJnderstory vegetation includes salt cedar (Tamari.x: sp.), desert 
broom (Baccharis sarothroides), desert willow ( Chilopsis /inearis), and marsh fleabane (Pluchea 
purpurescens). Additionaliy, another 31.2 acres has been classified as mixed salt cedar and CW 
forest. These areas are dominated by salt cedar but contain scattered cottonwood and willow 
trees throughout. 

The most common cover type in the study area is described as Desert Areas in the DEIS and 
occupies 6008 acres. Desert areas are separated into two subtypes: creosote bush/white bursage, 
and Sonm·an desert scn1b. The creosote bush/white bursage subtype is 5226.4 acres characterized 
by mostly c.reosote bush (Larrea tridentata) with scattered -v·vhite bursage (Ambrosia dumosa). 
This community type is variable, from monotypic stands of creosote bush to a more diverse 
canopy in the transition zone between it and Sonoran desert scmb. There are 782.1 acres of 
Sonoran desert scrub located in the uplands near Granite Reef. Characteristic species are 
typically more diverse and include creosote bush, saguaro (Carnegiea gigantea), paloverde 
(Parkinsonia sp.), cholla (Opuntia sp.), and barrel cactus (Ferocactus sp.). 

Emergent wetlands are scattered over 73 acres in the floodplain of the study area near the l\1esa 
\\TWTP, Granite Reef Dam, and areas arotmd abandoned gravel mining ponds that are not 
routinely cleared of vegetation. Emergent wetlands .in the project study area are dominated by 
obligate wetland species such as cattails (Typha sp.), bulrush (Scirpus sp.), and dock (Rumex sp.). 

The DEIS further describes another 1419 acres as scrub/shrub lands. This cover type is present 
withjn the active channel of the river and dominated by combinations of bunobush (lfymenoclea 
sa/sola), rabbitbush (Chrysothamnus sp.), saltbush (Atriplex sp.), and creosote. 1-1any ofthese 
areas have been highly disturbed from off-highway vehicle traffic and mining. Unvegetated river 
bottom occupies 251.8 acres of the project area. 

These vegetation communities provide habitat for a variety of native wildlife species. Common 
mammals found in the study area include black-tailed jackrabbit (Lepus californicus), coyote 
(Canis !a trans), dese1i cottontail (Sylvilagus auduboni), cotton rat (Sigmodon sp.), muskrat 
(Ondatra zibethica), wood rat (Neotoma sp.), and deer mice (Peromyscus sp.). Common 
avifauna include American coot (Gallinula chloropus), bani owl (Tyto alba), Bell's vireo (Vireo 
belli), black-crowned night-heron (Nycticorax nycticorax), black throated sparrow (Amphispiza 
bilineta), brown-headed cowbird (Molothrus ater), cm-ve-billed thrasher (Toxostoma 
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curvirostre), Garnbel's quail ( Callipepla gambelii), mourning dove (Zenaida asiatica) , red-tailed 
hawk (Buteo jamaicensis), turkey vulture (Cathartes aura) , great blue heron (Ardea herodias), 
greater roadrunner ( Geococcyx california nus), house finch ( Carpodacus mexicanus), killdeer 
( Charadrius 1'ociferus ), and ma11ard (Anas platyrhynchos ), to name a few. 

Common herpetofauna include common kingsnake (Lamprope!tis getulus), desert spiny lizard 
(Sceloporus magister), dese1i tortoise (Gopherus agassizii), gopher snake (Pituophis 
melanoleucus), tree lizard (Urosaurus ornatus), westem whiptail (Cnemidopherus iigris), and 
western diamond rattlesnake (Crotalus atrox). Open water in the study area is limited to 
sand/gravel operation ponds and the groundwater recharge basins located north of the Mesa 
WWTP. Very little information exists regarding fish species in the study area, though non
natives such as mosquitofish (Gambusia affinis), tilapia (Tilapia sp.), and sunfish (Lepomis sp.) 
are present downstream. 

Species listed as threatened or endangered under the Endangered Species Act are knm:v'l1 to use 
the Salt River downstream and the Verde and Salt rivers upstream of the project area. Suitable 
habitat for the endangered Yuma clapper rail (Rallus longirostris yumanensis) exists in the 
downstream p01iion of the project area where marshy areas characterized by cattails and other 
wetland vegetation are established. However, these areas were surveved in accordance with 

~ J 

F\VS protocol in :tvfay, 2003, and no rails were detected (Corps, 2003c). Suitable foraging 
habitat for the threatened bald eagle (Haliaeetus leucocephalus) exists in the downstream portion 
of the project area and eagles have been observed foraging along the Salt River near the pTOject 
area (Cmvs 2003c). Riparian woodland characterized by cottonwood, willow, and salt cedar 
within the project area are generally sparse, patchy, and unsuitable for the endangered 
southwestern willow flycatcher (Empidonax traillii extimus) (Corps, 2003c) . No habitat suitable 
for other threatened or endangered species exists within the project area. 

ALTERNATIVES 

An initial array of 14 alternatives was developed by the Corps and local sponsors during the 
alternatives fonnulation process. Altematives were fwther refined based on coordination with 
the public and resource agencies. The Hydro geomorphic (HG!vl) wetland assessment method 
was used by the planning team to identify and quantify anticipated benefits associated with 
alternatives. Benefits were quantified as Average Annual Functional Capacity Units (AAFCUs) 
which represent expected changes in ecological functions based on the model developed by the 
planning team. The five highest-ranking alternatives were selected for fmiher evaluation and are 
presented here. For comparison purposes, the study area was divided into nine reaches (Figure 3-
1). The following general descriptions are based on information presented in the DEIS. 

No Action Alternative 

Under the No-Action Altemative, the Corps would take no action to restore the ecosystem within 
the study area. Incidental benefits to provide recreation and improve water quality and supply 
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~ou1d not be provided. Although it is possible that local agencies would in1plem.ent limited 
in1provements, restoration efforts would be unlikely to occur on the scale of the proposed project. 

IThe No-Action Alternative would create no short-term adverse impacts associated with 
construction and restoration such as habitat fragmentation, seditnentation, and air quality 
degradation. There also would be no increase in flood protection downstream nor any 

l improvement in water quality. 

I Features Common to an Action Alternatives 

1\Vater Sources: There are several water sources for the project including groundwater from 
existing and new wells, stormwater nmoff, City of Mesa Wastewater Treatment Facility 
(VvWTP) effluent water, irrigation tailwater, and SRP water available for use by the SRPMIC via 

l existing water source locations. Alternatives rely prin1arily on surface water and groundwater 
from the SRPMIC and effluent fron1 the \VVvTP. According to SRP1\11C, 30,000 acre-feet/year 

l ofwater can be allocated to the project 

I
Water Distribution System: The water distribution system includes infrastr.ucture needed to 
deliver water from the source to vegetated areas, excluding the irrigation syste1n. Surface water 
from the SRPMIC would be the primary source of water. Surface water vvould enter the project lby way of irrigation canals controlled by the SRPMIC. A diversion stn1cture would store and 
divert surface \Vater fr01.11 the irrigation channels to the water distlibution drain, a 12-inch buried 

l pipe, Diversion structures would divert water from SRPMIC system and the \Vastewater 
treatment som·ces to the distribution pipe. Ston1nvater and ini.gation tailwater would be used 

l
when available. Diversion structures would be designed to divert both project vvater and excess 
water to the project area. 

I Irrigation Techniques: Surface water from stormwater sources, irrigation canals) and ditches 
would be diverted to various vegetated areas by a network of lined irrigation channels and buried 

l pipes. Pumps may be used to distribute water. Vegetated areas would be irrigated by either 
surface braided irrigation network, flood irrigation, or drip inigation. Surface braided irrigation 

I 
network (SB!N) would d.is~rib~te water throu~h a n~tvvork ~f shallow ditches, 6 inches deep and 
2 to 3 feet w1de. Flood IrrigatiOn would consist of mundatlng an area by overland flow. \Vater 
distribution would be 1nanually controlled for the life of the project. 

I Reshaping: Many features would require channelization, surface reshaping, vegetation reshaping, 

I CU:d/or inig~tion reshapin_g. Ch~nnelization refer~ to material that wo~Id be moved in th~ process 
oJ constructing the 200- foot-w1de, low-flow chmu1el. Surface reshap1ng refers to 1natenal I moved to alter si mificant features such as large mounds, quany pits, and side slopes. Vegetation 
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construction of irrigation ditches needed in flood or surface braided irrigation methods and 
construction of drainage ditches. 

ALTER.NATIVE F 

Alternative F has the greatest number of project features. It is the only alternative that would 
involve channelization of portions of the Salt River and one of two that would include bank 
stabilization features in certain reaches. A total of 16,500 linear feet would be channelized unde: 
this alten1ative. The excavated 1naterial 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 flooc1 

damage on proposed vegetatjon areas. 

Reaches 9 and 8: Invasive plant species, primarily saltcedar (Tamarix sp.), would be removed if 
no threatened or endangered wildlife species are associated with them, and native vegetation 
would be planted. No other changes to the current conditions arc proposed. 

Reach 7: No changes proposed due to the presence of the active Higley Quany. To reduce 
effects from n1ining, quarry operators should be encouraged to preserve a narrow 
conidor within the existing main channel or create a channel at grade to convey flow and bed 
load material to Reach 6. By reducing the deposition, bed load material would continue to flow 
downstream, maintaining the stability of the charu1el within Reach 6. 

Reach 6: Large areas of cottonwood-willow (C\V) and mesquite (MS) wouJd be established 
along the north side of the river. The C\V would be located south of the GRUSP site and inigate<~ 
using surface water from the Hennessey Drain. The i\1S \vould be north of the GRUSP site, 
irrunediately outside of the active channel and outside the 1 0-year floodplain, and irrigated using 
groundwater. Water would be distributed by flood irrigation or SHIN. 

On the south bank, CW \VOuld be planted in an abandoned quarry directly east of Gilbert Road. 
The area wou.Jd be irrigated using surface water and stormwater through flood irrigation. A large 
abandoned quan)' further upstream along the south bank would be reconnected to the Salt River 
with two spillways and partially filled. To ensure the quany does not affect the cunent cham1el 
.layout, the south bank of the river would be reestablished north of the q uan)' and hard-banked 
approximately 6,000 linear feet. 

A wetland (VlT) would be constructed in the riverbed ncar the existing Hennessey Drain outlet 
near the east end of Reach 6 . A bem1 of coarse rock would be consttucted on the upstream side 
of the WT to nrovide nrot:ection from scour <inrinP floo<iinP to forr;P. fl ow.~ .;:tw:;,v frnm thP r.;:nnth 
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The WT would also serve as the upstream starting point of the low-flow channel. The larger 
wetland feature would fit within the channel. Channelization would continue downstream to 
approximately Gilbert Road (the western limit of Reach 6), with a total oftwo WT features 
within the channel. Sonoran desertscrub (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 high flows from entering the Gilbert Quarry. Soil cement is recommended 
for bank stabilization. 

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 in 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 ne\v well. Tbe CW would be irrigated using smface 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. \VT and MS would be established at Evergreen Drain, on the north side of the 
channel. The M.S would be inigated using groundwater fi:om the ne\v 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 stonnwater would be 
used to irrigate these areas. The south bank CW and MS would continue eastward, ending at 
Gilbert Road. Inigation of the CW and MS would be SBIN. 

7 

A grade control structure is proposed to protect the Gilbert Road Bridge due to the extensive 
mining that has occurred downstream of the bridge. 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 fanner Gilbert Quany. 

Reach 4: A large portion ofthis reach is located on a terrace north of the cham1el 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 water quality is good and the soil layer over the landfill cap is sufficiently deep. 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 westem outlet 
would support the WT as well as surrounding CW and MS. Since this southern area is relatively 
protected from the main chatmel, damage to the chrumel and the irrigation system has the 
potential to occur less frequently. 
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The western wetland feature would be the upstremn 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 bott01n along this entire reach. A 
channel would be constructed to drain the southen1 portion of Reach 4 to supply water to a 
portion of the \VT and CW vegetation to be established vvithin the river chmmel in Reach 3. 
\Vater would be conveyed to the C\V using the SBIN. 

Reach 2: The river would be channelized for the entire length of Reach 2. It would support an 
in-channel \VT that terminates in a larger wetland immediately downstreatn ofAln1a School 
Road. Bank stabilization with soil cement is rec01nmended for the south bank between Country 
ClubRoad and Alma School Road. 

0 

The northern portion wou1d support a \VT feature surrounded by CW to the \Vest, south, a11d east, 
and l\1S to the north. These features would be supported by surface water outlets and maintained 
using SBIN. Addit1onal water m.ay 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 s1nall WT and small areas of CW and I\1S. One stand of CW 
would surround the wetland; the second stand would be downstrean1 of the first, with the stand c 
:rvrs located between the two C\V areas . The w·T wou]d be constructed near the Country Club 
Storm Drain on the existing river bottom and will need to withstand stonnwater runoff The W'J 
would be surrounded by CW and irrigated using SBIN. 

Reach 1: No work is proposed for Reach 1. 

ALTERl~ATIVE N 

Alternative N would include most of Alternative F's vegetation features but lacks n1ost of its 
structural features. Most notably, it does not include channelization or bank stabilization. 

Reaches 9 and 8: Invasive plant species, primarily saltcedar (Tamarix sp.), would be re1noved if 
no threatened or endangered wildlife species are associated with them, and native vegetation 
\vould be planted. No other changes to the current conditions are proposed. 
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Reach 6: Relatively large areas ofC\iV and MS would be established along the north side ofthe 
river. The CW would be located south of the GRUSP site and irrigated using surface water frmn 
the Hennessey Drain. The rviS ·would be north of the GRUSP site, immediately outside of the 
active channel and outside the 1 0-year floodplain, and would be irrigated using groundwater 
from a new well. In both areas the water wouldl be distributed by flood inigation or by SBIN. 
Because the vegetated areas are near the GRUSP, water that has infiltrated can be used to support 
vegetation. On the south bank of the river, two areas ofC\V would be planted. One CW \Vou1d 
be located in an abandoned quarry depression directly east of Gilbert Road and within the 5-year 
f1oodplain. The second CvV would be a relatively nanow strip along the southern edge of the 
main channel. Both areas would be irrigated using surface water via flood irrigation. 

A vVT would be constructed in the riverbed near the existing Hennessey Drain outlet near the 
east end of Reach 6. A bern1 of coarse rock would be constructed on the upstream side of the WT 
to provide protection fron1 scour. The v\TT would be lined w.ith clay to help maintain surface 
\Vater levels and the saturated soil conditions necessary for vegetation growth. The \VT wou1d 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. C\V, M:S, and 
SD would be planted on the overbank area. The l'v1S and SD would be inigated using 
ground\vater from a new welL The C\V would be inigated using surface water diverted from an 
irrigation canal. The water would be distributed using SBIN. 

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

.Drain. 

The south bank would be vegetated with CvV and a small stand of1v1S. Surface water and 
stonnwater vvould be used to irri2:ate these areas, with the water distributed bv a SBIN. A L,rrade 

'--' o/ ~ 

control structure would be placed in the main channel of the 1iver at the center point of the 
former Gilbert Quarry help protect the Gilbert Road Bridge from head cutting. 

Reach 4: A large portion of this reach is located on a tenace north of the channel at the site of 
the closed Tri-City Landfill. The majority of this area would be left unvegetated. A nanow strip 
of CvV would be established along the nmth bank of the river, at the edge of the main cham1el. 
The area would be irrigated using surface and stonnwater distributed by a SBIN. 
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Reach 3: A channel would be constructed to drain the southen1 portion of Reach 4 to supply 
water to a new CvV stand along the south bank that would be a continuation of the CW stand at 
the western end ofReach 4. Water would be conveved to the CW using the SBIN. J ~ . . 

Reach 2: The northen1 pmiion would supp01i a \VT surrounded by CW to the west, south, and 
east and MS to the north. These features \Vould be suppmied 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. 

10 

The south bank \Vould include a s1nall WT and small areas ofC\V and MS. One stand ofC\V 
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 
Ston11 Drain on the existing river bottom. 

Surface water would support two WT 'rreas created at Al111a School Road downstream of the old 
quarry. The westen1 WT would be flanked by CvV to the west and continue into Reach 1. The 
CW would be inigated using SBIN. A small area south of the wetlands would be reshaped and 
converted to new 1i ver bottom. 

Reach 1: The C\V stand adjacent to the westen1 WT of Reach 2 would continue westward into 
the main channel of the river. An old recharge area on the south side of the 1iver would be 
planted with a CW stand. The irrigation syste1n currently used for recharge purposes can be used 
or modified to irrigate the CW vegetation. The water source for this area is Mesa treat1nent 
facility water. No activity is planned for the north side of the river. 

ALTERNATIVE 0 (PREFERRED ALTERNATIVE) 

Under the Prefened Alternative, the Corps would vegetate large portions of the project area and 
provide minimal support or flood control structures. 

Reach 9 and 8:. Invasive plant species, primarily salt cedar (Tam.arix 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 changes were proposed in Reach 7 because of the Higley Quany 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 quany 
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 
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I 
Reach 6. By reducing the depos.ition, bed load material would continue to flow downstream, 
1naintaining the stability of the chmmel within Reach 6. 

ll 

I Reach 6: Relatively large areas of CW and I\1S would be established along the north side of the 
river. The CV/ would be located south of the GRUSP site and irrigated using surface \Vater from 

I the Hennessey Drain. The 11S would be north of the GRUSP site, im1nediately outside of the 
active channel and outside the 1 0-year floodplain, and would be irrigated using groundwater 
from a new well. In both areas the water would be distributed by flood irrigation or by a SBIN. I Because the vegetated areas are near the GRUSP, water that has infiltrated can be used to 
suppmt vegetation. 

I On the south bank of the river, two areas of CW would be planted. One CW would be located in 

I an abandoned quarry depression ~irectly east ofSJilbert Road and within the 5-year fl:>odplain. 
The second C\V would be a relatively narrow stnp along the southern edge of the 1nam. channeL 
Both areas would be irrigated using surface water and stonnwater when available. Flood I irrigation is the preferred method of inigation. 

I A wetland (\VT) would be constructed in the riverbed near the existing Hennessey Drain outlet 
near the east end of Reach 6. A ben11 of coarse rock \Vould be constructed. on the upstream side 
of the vVT to provide some protection from scour during flow events and help force flows away I from the south bank The vVT would be lined with clay to help maintain surface water level and 
the saturated soil conditions necessary for vegetation growth. The WT would be adjacent to a I new C\V 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 

I irrigation. 

Reach 5: The Gilbert Quarry pit would be reshaped and converted to new 1iver bottom. CV'./, MS, I and a small pocket of SD would be planted on the overbank area. The ·M·s and SD would be 
irrigated using ground·water fron1 a new welL The C\V would be irrigated using surface water I diverted from the irrigation canal via the SBIN. 

I 
The r~ver channel in }~e weste~ portion of this ~·each would also be re~haped and conv~rted to 
ne\v nver bottom. VvT and C\v would be established at Evergreen Dram on the north s1de of the 
channel. The CW would be inigated using ground water from the new well, and the vVT would I be suppmied by (mn-off) from Evergreen Drain. 

I The south bank would be vegetated with C\V and a small stand of MS. Surface water and 
stonnwater would be used to irrigate these areas . . Irrigation of the CVv and MS would be done by 
SBIN. A grade control structure would be placed in the 1nain channel at the center point of the I former Gilbert Quany to protect the Gilbert Road Bridge from head cutting. 

I Reach 4: A larg~ p~rtion of this reach i~ l~cated o~ a terrace north o.f~the channel that is the site 
of the closed Tn-C1ty Landfill. The maJonty ofth1s area would be left unvegetated due to the 
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presence of the landfill. However, a nanow strip ofCvV would be established along the north 
bank, at the edge of the main cham1el. The area would be inigated using surface and storm water 
via the SBIN. 

The area along the south bank would support CW, MS and \VT. Two surface water outlets on the 
south bank would supply water via SBIN. The westen1 outlet would support the WT as well as 
sunounding C\V and MS. 

Reach 3: A channel would be constructed to drain the southen1 portion of Reach 4 to supply 
water to the C\V vegetation in Reach 3 via SBIN. 

<../ 

Reach 2: The northen1 portion would support a WT feature sunounded by C\V to the west, south, 
and east. These features would be supported by surface water outlets, and 1naintained using a 
SBIN. Additional water may be supplied by a golf course located nmih of the Salt River if it is o~ 
sufficient quality. 

The south bank \Vould support two wetland features and small areas of C\V and .MS. One small 
stand of C\V would surround the wetland, while the second stand would be downstream of the 
first. The wetland would be constructed near the Country Club Stom1 Drain on the existing 1iver 
bottom and ·would need to withstand storm \Vater runoff. 

Three wetland features would be created at Alma School Road downstrean1 of the old quarry. 
The westen1 VlT would be flanked by C\V to the north while one larger vVT to the east and a 
second smaller \VT located just south would be surrounded by a C\V stand. The C\V would be 
1rrigated using SBIN. A sn1all area south of the wetlands would be reshaped and converted to 
new river bottom. 

Reach 1: This Reach would support four wetland features and three CV·l stands. One \VT would 
continue from Reach 2 into Reach 1. A second s1naller WT would be located to the north, within 
the main charmel and cormect with a C\V stand to the nmih. The remaining t\vo wetland features 
would be created to the west of the existing quarry, above the hard bank. At the far west end, a 
CW stand would be established within the main channel. Finallv. a small C\V stand would be 

.I . 

established to the north of the existing quarry. The percolation ponds found imn1ediately outside 
of the southern bank would be planted with CVv. This area would be supported using the existing 
irrigation infrastructure. 

ALTERNATIVE E 

Reaches 9 and 8: Invasjve plant species, primarily saltcedar, would be re1noved if no threatened 
or cndar1gered 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. 
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I Reach 7.: No changes were proposed in Reach 7 due to the presence of the active Higley Quany. 

I 
It was _assumed that any vegetation planted would be damaged due to in-channel mjning 
operations .. 

I Reach 6: The existing drainage channel along the north side of the GRUSP site would be 
extended past Gi.lbert Road to supply water to nortben1 portion of Reach 5 .. This channel 

I 
presently carries Salt River Project water from the Hennessey Drain to the GRUSP. CW would 
be planted south of the GRUSP site and 11S and SD would be planted north of the GRUSP site. 
The CW would be irrigated using a SBIN. Water from the drainage channel woutd be diverted to I the SBlN for CW use. MS and SD would be planted north of the drainage channel and irrigated 
using SBJN and/or a drip/bubbler syste1n. Groundwater from a new well would be the source of 1 water. \Vater that has infiltrated the ground near the GRUSP may support vegetation. 

On the south bank, the former quany would be reshaped and seeded to establish SD. MS would I be planted upstream of the quarry outsjde of the 20~year floodplain, \Vith the area inigated using 
SBIN with water diverted from the Hennessey Drain. The south bank would be stabilized with I soil ce~ent or coarse rock to prevent headcutting that could compron1ise the establishment of 
vegetation. 

I 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 provid.e protection during I flow events and contribute to forcing flow away from the south bank. The WT would be lined 
with clay to help 111aintain surface water level and the saturated soil conditions necessary for 

I vege~a~ion growth. The w.T ~vould b~ surrounded by C\V, ta~<i~1g a~dvantag: of the sat~rated soi.l 
cond1t1ons, and would be nT1gated us1ng SBIN and or flood nT1gatwn. Surface water from the I 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 I drain from Reach 6 would continue downstream to Reach 5 to provide water to C\V, .f\1S, and SD 
in and around the ne\V river botton1. The MS and SD would be irrigated using SBIN with I groundwater fron1 a new well. 

A WT would be created on a terrace at the Evenrreen Drain outlet. Groundwater from a new well I can be used for additional water, if necessary. The WT would be designed to handle stormflows 
and disperse stonnv\"'ater laterally. Side drains \Vould be constructed to disperse the stormwater. 

I Irrigation of the C\~ and 1-1S surroun~ing the WT will be provjded. b~ insta~ling a SHIN. On the 
south bank, from. Gilbert Road to Leh1 Cemetery, SD would be established m the upland area and 
irrigated with a SBIN, using diverted surface water. The 1nain charmel of the river would be I reshaped to allow the establishment of river bottom and to increase channel conveyance capacity. 

I Reach 4: A larg~ p~rtion of this reach is located on. a terr~ce ~01ih o[' the channel that is the si~e 
of the closed Tn-C1ty Landfill. MS could be established 111 th1s area 1fthere are no water quality 
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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 inigated using surface water or stom1\vater 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 Ahna School Road and 
Longn1ore Road, SD would be established and irrigated using SBIN and surface water. A \VT 
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 bottorn. lt appears that the wetland area is protected from main channel flow, but 
the WI vvill need to be able to ·withstand stormwatcr runoff. CvV would be planted immediately 
adjacent to the V/T, as would a small stand ofl\1S and SD. 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 dovvnstream, aiding establishment of vegetation in new areas. The old quarry at Ahna 
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 rudera1 vegetation to a CW stand. The in:igation syste1n cuncntly used for recharge 
purposes can be used or n1odified to irrigate the CW vegetation. The water source for this area is 
Ivfesa treatn1ent facility water. The onJy 1neasure that would be applied to the n1ain channel of 
the river is the eradication of invasive vegetation species, provided that no threatened or 
endangered species are associated with them, follo\ved by possible enhancement plantings to 
avoid reoccurrence of invasive plants. 

ALTERt~ATIVE A 

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 fron1 the 
drainage channel. Because the vegetated areas are near the GRUSP site, water that has infiltrated 



I Ms. Ruth Villalobos 15 

I can be used to su~port vegetation. In the southern part of the reach.' SD wou1~ be established at 
the Hennessy Dram) where the north and south GRUSP channels dtverge. This area would be 
irrigated using SBIN and/or flood inigation. Surface water from the Hennessey Drain would be I used as a \Vater source. 

I 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 

I 
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. On the 
western end of the south bank, a small area of SD would be established along the upland area. I The SD would be iiTigated with SBJN using diverted surface water. 

1 Reach 4: No activity is planned for tlus reach. 

I Reach 3: No activity is planned for this reach. 

Reach 2: No activity is planned for this reach. 

I Reach 1: No activity is planned for this reach. 

I \VITHOUT J>ROJECT PROJECTION 

I In the absence of active restoration efforts, particularly the attainment of a secure water source, it 
is unlikely that significant wetland or hydro-.ripadan vegetation would become established within 

I ~his r~ach of the ~alt River. Due to rive: management above the Gr~ite ReefDiv~rsion Datn, it 
1s unlikely that th1s stretch of the Salt R1ver would ever be charactenzed by pere1m1al flow. 

I 
vVater would flow in t~e project area durin:g _Pe~iods o~- flood rel~ase fr~m the da~1, storm water 
runoff fron1 stonn drams, and natural preC1p1tat10n wh1ch falls directly mto the nver. As 
described in the No-Action Alternative, this scenario \vould create no short-ten11 adverse impacts I asso~iated with ~onstruction and restoration s.uch as h~bitat fragment~tion, sedimentation, and air 
quality degradatiOn. There also would be no mcrease m :flood protectwn downstrcan1 nor any I improvement .in \Vater quality. 

'\VITH PROJECT PROJECTION 

I . 
Alternattve F 

I This would be the most expansive alten1ative. A low-flow channel would be created from 
Hennessey Drain to Gilbert Road and from Country Club Road to Alma School Road. I Cottonwood-willow and mesquite would be the dominant vegetation types. \Vater demand 
would be approximately 8,300 acre-feet/year. Alternative F wou1d produce the most habitat I value at 1,035 AAFCUs. Four areas .ofbank stabilization are proposed and a grade control 
structure would be placed near the Gilbert Quarry. 
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Alternative F would result in the rnost significant increase in cottonwood-willow, freshwater 
marsh, and open vvater; substantially increasing native habitat. This alternative would include th~ 
physical removal of salt cedar in areas vvhere new habitat \vould be created, causing a short-term 
reduction in vvildlife habitat. This would be minimized through phasing of project construction. 
On a long-term basis, habitat value in the region would increase. Cottonwood-willow and 
1nesquite communities are expected to benefit songbirds and raptors. Vvetlands arc expected to 
benefit shorebirds, waterfowl, and mnphibians. Predatory mammals would likely utihze all 
vegetation types. 

Alternative N 

Alternative N would result in the a significant increase in cottonwood-wiDow, freshwater 1narsh. 
and open water. \Vater dem(;md would be approximately 7,736 acre-feet/year. Habitat values 
would increase 913 AAFCUs. Short-tenn impacts of constn1ction on vegetation would be 
minimized through phasing. O&Iv1 activities would be conducted on a rotating basis. 

Alternative 0 

This alternative would provide a diverse vegetation plan including CW, wetland, mesqu1te, and 
scrub shrub. \Vater de1nand would be approximately 8,500 acrefeet/year. Habitat values would 
increase 963 AAFCUs. Short-term impacts of construction on vegetation would be minimized 
through phasing. O&l\11 activities would be conducted on a rotating basis. 

Alternat ive E 

Alternative E would result in an increase in cottonwood-1.vHlow, freshwater n1arsh, and open 
water. vVater dernand \:Vould be approximately 4,,568 acre-feet/year. Habitat values \vould 
increase 926 A,<\FCUs. Short-term impacts of construction on vegetation would be minin1ized 
through phasing. 0&1v1 activities would be conducted on a rotating basis. 

Alternative A 

This alternative would provide a vegetation plan requiring the Ieast amount of water, 
approximately 1,001 acre-feet/year. Sonoran desert scntb shrub is the sole vegetation type 
planned and \Vould be limited to areas near the Hennessey stonn drain and the Tri-City landfill. 
Habitat value would increase by approximately 373 AAFCUs. Short-tenn impacts of 
construction on vegetation would be ·minimized through phasing. O&M activities would be 

' . 
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I DISCUSSION 

The Va Shly' ay project not only offers a tremendous opportm1ity to restore native biotic I communities within the project area, but also an opporttmity to enhance existing biota on the Salt 
River system. 'I'he proximity of perennial portions of the Salt and Verde 1ivers could I complement the Va Shly' ay project by providing habitat contiguity and source populations of 
desired wiidlife. These river corridors provide habitat for a variety of small and large mammals, 

I 
waterfowl, songbirds, reptiles, mnphibians, fishes, and invertebrates that would surely benefit 

. from the availability of new habitat areas. 

I We ~re pleased to participate in a p:roj~ct aime.d at restoring nativ~ vegetation c~mmunities, 
paiiicularly valuable -vvetland and npanan env1rom11ents. \Ve beheve the n1ost Important aspect 

I of wetland and riparian restoration ?roject~ ~s the identification an~ attainment of a s~cur_e water 
somTe to ensure adequate hydrologic condrtwns to support the desired wetland and npanan 
biotic communities. Mitsch and Gosselink { 1993) believe that hydrology is the 111ost important I variable in wetland creation and restoration activities and state that if proper hydrologic 
conditions are developed, the biological and chemical conditions \vill respond accordingly. They I offer sev~ral useful paratncters to describe hydrologic con~i~ions of restored wetlands including 
hydropenod, water depth, and seasonal flood pulses. Additionally, they conclude that most 

I wetland creation and restoration activities that fail do so because of the 1ack of proper hydrology. 
We would suppmi etiorts to secure \V\VTP effluent discharge and groundwater as a source of 
water to sustain the biological resources in the study area. 

I We believe it would be beneficial to explore opportunities to introduce surface water directly I from the Salt and Verde rivers. \Ve encourage efforts to .restore a natural hydrograph and 
scouring flood events to historic river channels such as the Salt River. The proper sequencing of 

I 
Hooding plays an integ:r~l roi~ in the maintenanceof~1~althy pop~tlatio~ structu~cs ofFren:ont 
cottonwood and Gooddmg w11low through the depos1t10n ofnutnent-nch alluvmm, scounng of 
herbaceous cover, and moistening of riparian soils (vVard et al. 1985, Stromberg and Patten 

1 1991) thereby promoting a sustainable ecosystem that would require m~nimal ac~ive . . 
managem.ent. Assessments should be conducted to evaluate the potentml for nat1ve npanan 

I v~getation to regenerate. naturally: W~ su~gest that proj.ect maintenance should not preclude or 
hmder natural regeneratwn ofnat1ve npanan plant species through the ren1oval of seed beds or 
established saplings. Native riparian regeneration should be encouraged to the greatest extent I compatible with other project amenities 

I Vve m·e pleased with the level ofinfom1ation gathered regarding groundwater conditions in the 
study area. V.le are also pleased with 1neasures that will be taken to minimize effects of the 

I 
proposed remova! of salt cedar vegetation and revegetation with_cott~nvv_ood, willo\~, and 
emergent vegetatiOn. Although we support efforts to restore natiVe npanan vegetatwn, we 
believe it important to ensure that areas currently occupied by salt cedar would be suitable 

I enviro~~ents for estabh:shment~ regenerat~on, ~d survival by 1~ative veg~tation .. Prior to .. 
comn11ttmg to a restoratwn progrmn, consideratiOn should be g1Ven to m1crohab1tat cond1t10ns 
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such as depth to \Vater table, soil texture, and salinity. Consideration should also be given to 
large-scale ecological processes such as floods, which species such as cottomvood and \Villow 
depend upon for seed-bed fmmation, see,d dispersal, gennination, seedling e,stablish1nent, 
recruitment, and survival. 

The majority of failed ripc:n·ian restoration activities that included removal of salt cedar and 
subsequent replacement with native vegetation failed because of attempts to establish desirable 
species on degraded sites, typically with incompatible soil moisture or salinity (Briggs et al. 

18 

1994) Ba1Tows 1998). In the absence of flooding at the time of seed production, it is unlikely that 
cottonwoods and wi11ovvs would experience substantial reproduction or recruitn1ent (Anderson 
1998). If revegetation is unsuccessful, it is possible that ren1oval of salt cedar could reduce 
habitat value for native wildlife. \Ve suggest that a thorough assessn1ent of site suitability for 
native vegetation be conducted before large-scale removal of salt cedar ]s perfonned. 
Consideration should be given to depth to groundwater, soil salinity and texture, flood frequency 
and intensity, groundwater fluctuations, site preparation, protection of plantings from herbivory, 
necessity of irrigation, potential for competition from undesirable species, and long-term 
management potential for the site. If assessments indicate that revegetation efforts have a high 
probability of success, we offer the following specific suggestions to hopefully i1nprove the 
proposed project. 

Vve encourage reptanting vvith honey mesquite, because woodlands of honey mesquite have 
experienced significant decline. Seeds rather than rooted cuttings work best for producing 
mesquite container stock (Rorabaugh 1995). 

\Ve support examining soil quality and water table depth to detennine the locations for 
restoration. Anderson (1995) indicates that where depth to the water table exceeds 2.5 
meters, the growth of cottonwoods and v.illows is significantly restricted. This would be 
most impm1ant after inigation ceases. 

Plantings will likely need protection fron1 mammals such as rabbits, gophers (Thomomys sp.), 
beavers, etc. which have been known to decimate revegetation projects. Where feasible, vve 
suggest protecting trees with 3 foot by 18 inch, 1 inch mesh chicken \\'ire baskets firmly 
supported \Vith metal stakes. Honey mesquite may also be attacked hy s1nall insects lmown as 
psyllids (Psyllidae}. Unfortunately, \Ve know of no method to feasibly control psyllids. 

The density of plantings will need to be decided. For southwesten1 willow flycatcher habitat) 
'"'e would consider planting cottonwoods and especially willow trees only l 0 feet fr01n each 
other. It may be worthwhile to n1ix-up the density throughout the site. Up to 400 trees per 
acre may be reasonable. Use of pole plantings is an acceptable method for cottonwood and 
willow revegetation . Poles should be cut in late winter vvhen plants are donnant. If 
groundwater is sufficiently shallovv the Aknock-down@ n1ethod may be employed, whereby 
willow cuttings are placed horizontal to the ground to n1ore closely min1ic natural 
regeneration after flood events. 
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Irrigation should be conducted over the most i1nportant time frames or for as long a period as 
necessary. Irrigation should occur until the plants are dormant in the late fall or early winter. 
If.many plants are found to have died, it may be necessary to increase irrigation (if irrigation 

is occuning) or to reinitiate inigation (if irrigation has ceased). This may be a non-issue as 
the proposal contains a significant water distribution system. 

It may be best to plant trees early in the growing season. If trees are planted in March or 
April, they should have a sufficient growing season and not be stressed from intense summer 
heat jmmediately after planting. Also, plants should be allowed to harden off prior to 
planting. 

I In addition to implementing strategies to improve the potential success of restored habitats, the 
Corps should proceed with restoration in a n1anner that n1inimizes or eliminates potential adverse 

I 
effects on ~xisting biological res~urces, particularly listed spe~ies. The conse:vation measures 
presented m the DEIS should be Implemented, such as surveymg salt cedar pnor to removal and 
timing constnlCtion around breeding seasons. The Corps has initiated section 7 consultation I under the ESA. Any additional n1easures produced fron1 this consultation should be 
implemented as welL Additionally, it would be beneficial to time dredging and vegetation 

I 
clearing outside of winter months when open water and wetlands would be. expected to have a 
high density of waterfowl and shorebirds in the area (typically December through February). 
This could be closely coordinated with the AGFD. 

I We are pleased with conservation measures associated with the O&M plan that would be 

I protective of endangered species and their habitats. \Ve suggest then1onitoring program. include 
annual surveys and/or hab1tat assessments to track and evaluate the long-tem1 status of threatened 
and endangered species and their habitats in the study area. The proposed project could I eventually result in the establishrnent of habitats suitable for species listed as threatened and 
endangered or those that are candidates for listing. vVe encourage the local non-Federal sponsors 1 to explore opportunities to develop Safe Harbor Agreements, Candidate Conservation 
Agreements, or Habitat Conservation Plans as appropriate to address future 0&1v1 activities that 

I may affect listed species. Such an effort wou1d greatly facilitate operation and maintenance 
while providing conservation benefits to listed species. 

I Fi~ally,. in regard to the .HGM model, though w~ support the process and outputs generat~~ for 
this proJect, \Ve encourage the Corps to work w1th FWS and AGFD to evaluate opportumtlcs to I sin1piifY the HGM methodology for future projects within A.rizona. 

I RECOMMENDATIONS 

1) Pursue efforts to secure effluent and groundwater as a source of water to support the biological I resources wjthin the study area. Explore opportm1ities to discharge all available effluent into the 
river channel in perpetuity. 
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2) Consider and evaluate oppmiunities to provide additional surface water to the project area 
directly from the Salt and Verde rivers by coordinating with water users, managers, agencies, 
communities, Tribes, and/or other parties interested in riparian habitat improvement (for listed 
and non-listed ani1nal species) on the lower Verde River below Bartlett Dam from flows more 
consistent with the natural hydrologic regime. 

3) Perform assessments to ensure that site specific 1nicrohabitat conditions would be conducive 
to establishment and growth of cottmnvood, willow, and mesquite. Consider depth to 
ground,water, soil texture and salinity, and flooding. Implement the follo\ving specific 
suggestions if proceeding with revegetation: 

a) Plant honey rnesquite from containerized stock. 

b) Examine soil quali ty and water table depth. 

c) Protect plantings from mammals and other predators. 

d) For flycatcher habitat, plant trees in tight dense patches. 

e) TtTigate until plants are dom1ant. 

f) Plant trees in the early growing season. 

4) Complete section 7 consultation and implement any conservation measures developed during 
the process. 

5) Encourage the local non~Federal sponsors to work with FWS to evaluate the need for Safe 
Harbor .Agreements, Candidate Conservation Agreements, or Habitat Conservation Plans. 

6) vVork with FWS and AGFD on a programmatic basis to simplify the HGJ\t1 n1ethodology for 
future restoration within the state of Arizona. 

\Ve appreciate the opportunity to provide recomn1endations for the proposed project. If we can 
be of further assistance or you have any questions, please contact ¥ike 11artinez (x224). 

Sincerely, 



------ ·-------------

Ms. Ruth Villalobos 

cc: Regional Director, Fish and vVildlife Service, Albuquerque, NM (A_RD-ES) 
Supervisor, Project Evaluation Progran1, Arizona Gm11e and Fish Department, Phoenix, AZ 
Kayla Eckert,. Planning Branch, U.S. Arn1y Corps ofEngineers, Phoenix~ AZ 

W:\Mike Martinez\VashFin-rep.doc:cgg 
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Chapter 1.0 
INTRODUCTION 

In compliance with the Endangered Species Act of 1973, as amended, this Biological 
Assessment (BA) allows the U.S. Fish and Wildlife Service (USFWS) and the U.S. Army 
Corps of Engineers (Corps) to evaluate the potential effects ofthe Proposed Action on 
federally listed species or species proposed for listing. The analysis also evaluates the 
potential effect on designated and proposed critical habitat for those species. This 
document is used to determine whether a formal consultation or conference is required. 
Upon receiving an acceptable BA and a request for consultation from a Federal agency, 
the USFWS enters into consultation with the Federal agency. Should the determination 
of the effects of the Proposed Action be "may affect but not likely to adversely affect" 
then informal consultation begins and culminates with a letter of concurrence from the 
USFWS. Should the determination of the effects of the Proposed Action be "may affect, 
likely to adversely affect", formal consultation will begin and culminate with a written 
Biological Opinion (BO). The BO determines whether the action is likely to jeopardize 
the continued existence of a listed species or result in the destruction or adverse 
modification of critical habitat (i.e., a jeopardy opinion), or the action is not likely to 
jeopardize the continued existence of a listed species or result in adverse modification of 
critical habitat (i .e., a non-jeopardy opinion). Both forms of opinion shall include 
reasonable and prudent measures; if any, to be taken that will result in a reduction in the 
amount or extent of take. 

The objective of this document is to provide the USFWS with the necessary information 
on the anticipated impacts to federally listed species occurring, or with the potential to 
occur, in the study area. The study area means all areas to be affected directly or 
indirectly by the Federal action and not merely the immediate area involved in the action. 

The Proposed Action involves the restoration of approximately 1500 acres of wetland, 
cottonwood/willow, mesquite, and Sonoran desert scrub shrub habitat along an 
approximately 17-mile reach of the Salt River in Maricopa County, Arizona. The Salt 
River Pima-Maricopa Indian Community (SRPMIC) and the City of Mesa are the local 
sponsors of this restoration effort. 

1 
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Chapter 2.0 
PROPOSED ACTION-VA SHL Y' A Y AKIMEL ECOSYSTEM RESTORATION 

PROJECT 

2.1 PROJECT LOCATION 

The study area is located in Maricopa County, Arizona, and includes pmiions of the 
SRPMIC and the City of Mesa. The study area is approximately 17 miles long, 
extending along the Salt River between the Pima Freeway and Granite Reef Dam. The 
study area is approximately 2 miles wide and comprises approximately 17,435 acres 
(Figure 1). 

2.1.1 PROJECT AREA 

The land surrounding the project area is made up of a patchwork of jurisdictional and 
political boundaries between the City ofMesa (the City), unincorporated areas of 
Maricopa County (the County), and the Salt River Pima-Maricopa Indian Community 
(SRPMIC). 

Several gravel mining operations are located along the Salt River, with processing 
operations occurring along its banks. These facilities are expected to remain within the 
project area. The river also contains a large groundwater recharge basin in the central 
portion of the study area, just east of North Gilbert Road. 

The land area north of the Salt River is generally within the SRPMIC reservation. 
Upland areas south ofthe river are generally within the City ' s jurisdiction, but islands of 
unincorporated areas of the County are also present. A clear contrast is evident between 
the rural and open character of the upland areas north of the river, within the SRPMIC 
reservation, and the more urbanized area south of the river, within the City's sphere of 
influence. 

The SRPMIC consists of 52,600 acres, located 15 miles northeast of the City of Phoenix. 
The SRPMIC maintains 19,000 ofits acres as natural preserve. The second most 
prominent land use is agriculture, which supports a variety of crops, including cotton, 
melons, potatoes, brown onions, and carrots (Salt River Pima-Maricopa Indian 
Community 2002). The majority of the central and eastern portions of the study area that 
are located directly north of the Salt River is a combination of natural preserve areas and 
agricultural lands. Gravel mining and processing, two closed landfills, and other 
industrial operations have a significant influence on land use patterns in the western 
portion of the study area that is located along the north banks of the river. Other land 
uses throughout the area along the north banks of the river include a shooting range, a 
recreational vehicle park, private farms, and a commercial golf course. 

The west and central portions of the study area south of the river and within the City ' s 
sphere of influence are largely made up of very low-density rural residential uses to 
higher-density suburban residential uses. Industrial and commercial development, with 
some agricultural uses, has a strong influence on land use patterns in the eastern portion 
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of the study area. The south banks of the river are also scattered with gravel mining and 
processing operations. 

The proposed project will not change the usage within the area significantly. The 
primary usage of the river to date has been the sand and gravel mining operations. W11ile 
their future plans have not yet been determined, it is assumed they will remain in some 
capacity. Recreation is not expected to increase significantly due to the SRPMlC' s 
wishes to limit non-Community member ' s access to Community property. A more in
depth analysis of the effects of the proposed action can be found in the preliminary draft 
ElS provided to your office. 

2.2 PURPOSE AND NEED 

The purpose of the proposed action is to restore ecosystem functions and processes to 
improve overall ecological health and retum 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, self
sustaining ecosystem that would require only minimal ongoing human intervention. 
Additionally, the proposed action would provide other of incidental benefits, including 
improving water quality and supply. 

Flood control and water supply projects within the Gila River watershed have resulted in 
substantial alteration of the hydrological regime. This alteration, as well as increased 
agricultural development and urbanization of the metropolitan Phoenix area, has 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. This will decrease the 
overall habitat value for wildlife and reduce habitat for the endangered Yuma clapper rail , 
southwestem willow flycatcher, and other sensitive species. 

This project is 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," of the Environmental Impact Statement). Restoration 
of the area may also provide limited passive recreational opportunities. 

2.3 DESCRIPTION OF PROPOSED ACTION 

The proposed project will likely be completed in stages due to its large size and number 
of individual features. Currently, it is expected to be completed over a 5-year time frame . 
Construction will consist of a variety of activities that will involve surface grading and 
reshaping on both large and small scales (abandoned sand and gravel mine reshaping and 
irrigation channels), localized excavation (for wetland features) , and large-scale plantings 
of a variety of habitat types. It can be assumed that work will be conducted throughout 
the year, but will not be continuous. Following is a detailed description of the proposed 
project features (Figures 2 and 3). 
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Reach 9 and 8: Invasive plant species, primarily Salt Cedar (Tamarisk sp) , will be 
removed if no threatened or endangered wildlife species are found associated with it. To 
prevent rapid reestablishment of the invasive species, native vegetation will be planted in 
its place. Because of the relative habitat health in this reach, no other changes to the 
current conditions are proposed. 

Reach 7: No changes were proposed in Reach 7 because of the Higley Quarry Plant. It 
was 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 cha1mel 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: Large areas of CW and MS will be established in Area 6.1 . The CW is located 
south of the GRUSP site and will be irrigated using surface water from the He1messey 
Drain. The MS is located on the north bank, immediately outside of the active channel, 
outside of the 1 0-year flood plain and will be irrigated using ground water from the new 
well. In both areas the water will be distributed using a flood irrigation method or the 
Surface Braided Irrigation Network (SBIN). Because the vegetated areas are near the 
GRUSP, water that has infiltrated can be used to support vegetation. How well the 
vegetation can rely on infiltrated water is not known at this time; a more detailed analysis 
is needed. 

In Area 6.2, located on the south bank of the river, two areas of CW will be planted; one 
in an abandoned quarry depression directly east of Gilbert Road and within the 5-year 
flood plain, and a second narrow strip along the southern edge of the main channel. Both 
areas will be irrigated using surface water and storm water when avai lable. Flood 
irrigation is the preferred method of irrigation. 

Area 6.3 will have a wetland feature ; it will be constructed on the riverbed near the 
existing Hennessey drain outlet. A berm of coarse rock will be constructed on the 
upstream side of the wetland. This will provide some protection during flow events and 
contribute to forcing flow away from the south bank. The wetland will be clay lined to 
maintain the surface water level and allow for vegetation growth. The wetland will be 
flanked by a relatively large CW stand to the east, taking advantage of the saturated soil 
conditions, and will be irrigated using surface water from the Hennessy drain and SBIN 
or flood irrigation. 

Reach 5: The Gilbert Quarry pit will be reshaped and converted to new river bottom, in 
Area 5.2. CW and MS, and a small pocket ofSD will be located on the overbank area. 
The MS and SD will be irrigated using groundwater from a new well. The CW will be 
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irrigated using surface water diverted from an in·igation canal. The water will be 
distributed using SBIN. 

The channel in Area 5.1 and the western half of 5.3 will be reshaped and converted to 
new river bottom. A wetland feature at Evergreen drain will be established, as will CW. 
The CW will be irrigated using ground water from the new well, and the wetland will be 
supported by run off from Evergreen drain. 

Area 5.3 , located along the south bank, will be vegetated with CW and a small stand of 
MS. Surface water and storm water will be used to irrigate these areas . Irrigation of the 
CW and MS will be done by SBIN. 

A grade control structure will be placed in Area 5.2, in the main channel at the center 
point of the old Gilbert quarry. This structure would help protect the Gilbert Road Bridge 
from head cutting due to the extensive mining that has occurred downstream. The 
structure would span the entire width of the riverbed, approximately 1500 feet, and be 
designed to the estimated scour depth. 

Reach 4: The majority of Area 4.1 will be left unvegetated, due to the existence of the 
Tri-City Landfill. However, a narrow strip of CW will be established along the north 
bank, at the edge of the main channel. The area will be irrigated using surface and storm 
water by way of the SBIN. 

Area 4.2, along the south bank, will support CW, MS and a large wetland feature. Two 
south bank surface water outlets will supply water to the SBIN used to irrigate the 
vegetation. The western outlet will support the wetland feature as well as surrounding 
CW and MS. Area 4.2 is relatively protected from the main channel so damages to the 
channel and the irrigation system would occur less frequently . 

Reach 3: A channel will be constructed to drain Reach 4.2 to supply water to the CW 
vegetation of Area 3 .1. Water will be dispersed using the SBIN. 

Reach 2: Area 2.4 will support a wetland feature surrounded by CW to the west, south, 
and east. These features will 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 it is of sufficient quality. 

Along the south bank, Area 2.3 will support a two wetland features , and small areas of 
CW and MS. One small stand of CW will surround the wetland; a second larger stand 
will start in the eastern edge of Area 2.3 and extend into Area 2.2. The wetland will be 
constructed near the Country Club Storm drain on the existing river bottom and will need 
to withstand storm water runoff. 

Three wetland features will be created in Area 2.2, at Alma School Road downstream of 
and within the old quarry. The western small wetland will be flanked by CW to the north 
while the larger wetland to the east will be surrounded by a CW stand. The CW will be 
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irrigated using SBIN. A small area, south of the wetlands, will be reshaped and 
converted to new river bottom. 

Reach 1: Area 1.1 will support four wetland features , and three CW stands. One 
wetland will continue from Area 2.2. A second smaller wetland will be located to the 
north, within the main channel and will connect with a CW stand to the north. The 
remaining two wetland features will be created to the west of the existing quarry, above 
the hardbank. A CW stand will be established within the main channel, at the far west 
end of Area 1.1 . Finally, a small CW stand will be established to the north of the existing 
quarry. The percolation ponds found immediately outside of the southern bank in Area 
1.2, will be planted with CW. This area will be supported using the existing irrigation 
infrastructure. 

Water Sources: 9 new irrigation diversions structures and 1 new well are proposed for 
this alternative. 

2.4 OTHER ALTERNATIVES CONSIDERED 

An initial array of 15 alternatives (including the No-Action Alternative) was developed 
by the Corps and the local sponsors (Salt River Pima-Maricopa Indian Community and 
the City of Mesa) during the alternatives fornmlation process. The alternatives 
represented varying combinations of restoration treatments (e.g., vegetation types, 
channel modification, water source, infrastructure). Alternatives were initially developed 
based on the Corps ' federal planning objectives for water resource projects, specific 
plmming objectives developed for the Va Shly'ay Akimel Ecosystem Restoration Project, 
and project-specific opportunities and constraints for implementing restoration activities. 
These alternatives were later refined based on input received through public meetings and 
coordination with local and regional agencies. 

Following formulation and refinement of the project alternatives, the alternatives were 
ranked and screened based on associated habitat benefits and implementation costs. The 
Hydrogeomorphic (HGM) wetland assessment method was used by the Corps ' planning 
team to identify and quantify the anticipated habitat benefits associated with the proposed 
restoration alternatives. The HGM method assesses and quantifies the functional values 
of existing wetland habitat types (e.g. , water storage,_plant community characteristics) 
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 incorporated into the Corps' standard cost 
evaluation analysis (ICA) to identify the alternatives that provided the highest habitat 
benefits per unit cost. The four highest-ranking alternatives were then evaluated in 
greater detail. 
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2.4 NO ACTION ALTERNATIVE 

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 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. 
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Chapter 3.0 
SPECIES ACCOUNT 

Viable habitat for most species of concern is limited to an area immediately downstream 
of the Granite Reef Dam and near the Pima Freeway and Highway 202 Loop interchange. 
The preferred alternative recommends only exotic species removal below the Granite 
Reef Dam, with potential replanting of native species to prevent reoccurrence; at the 
downstream end, new cottonwood/willow will be established on the eastern end of the 
existing habitat. 

The following list of federally threatened, endangered, or proposed species was obtained 
from the USFWS, Arizona Ecological Services website (http://arizonaes.fws.gov). 

Wildlife Species 

Bald eagle (Halieaetus leucocephalus)- threatened 
Yuma clapper rail (Rallus longirostris yumanensis) - endangered 
Cactus ferruginois pygmy-owl (Glaucidium brasilianum cactorum)- endangered 
Southwestern willow flycatcher (Empidonax traillii extimus) - endangered 
Yellow-billed cuckoo ( Coccyzus americanus) - candidate/wildlife species of concern 
Lesser long-nosed bat (Leptonycteris curasoae yerbabuena)- endangered 
California Brown Pelican (Pelecanus occidentalis californicus) - endangered 
Mexican spotted owl (Strix occidentalis Iucida)- threatened 
Sonoran pronghorn (Antilocapra Americana sonoriensis)- endangered 
Desert pupfish (Cyprinodon macularius)- endangered 
Razorback sucker (Xyrauchen texanus) - endangered 
Gila topminnow (Poeciliopsis occidentalis occidentalis)- endangered 
Gila chub (Gila intermedia)- proposed endangered 

Plant Species 

Arizona agave (Agave arizonica)- endangered 
Arizona cliffrose (Purshia subintegra) -endangered 

The assessment of species within the study area included a background literature search, 
discussions with resource agencies, and completion of site evaluations and in some cases, 
wildlife surveys. Literature used in this analysis includes: Birds of Phoenix and 
Maricopa County, Arizona; Clearing of phreatophytic vegetation from the Salt and Gila 
Rivers, Ninety-first Avenue to Gillespie Dam, Maricopa County, Arizona: Draft 
environmental assessment; Salt-Gila River baseline ecological characterization; Wildlife 
of special concern in Arizona; Clapper rail (Rallus longirostris) In: The birds of North 
America; Coccyzus americanus; Glaucidium brasilianum; Bats of the United States; 
Amphibians and reptiles of western North America; and Threatened native wildlife in 
Arizona. 
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3.1 SENSITIVE PLANT SPECIES 

Sensitive plants include those species that are li sted by Federal or state resource agencies. 
Species that are proposed to be listed by the USFWS are assessed in a manner similar to 
listed species by that agency; however, in the case of proposed species, recommendations 
of the USFWS are advisory rather than mandatory. There are two listed plant species of 
concern that occur within Maricopa County: Arizona agave (Agave arizonica) and 
Arizona cliffrose (Purshia subintegra). 

3.1.1 Arizona agave- No effect 

Arizona agave has bright green leaves with dark mahogany margins and yellow flowers . 
This species of agave is found in the transition zone between oak-juniper woodland and 
mountain mahogany-oak scrub between 3000 and 6000 feet in elevation. It is usually 
found on steep, rocky slopes in the New River Mountains and Sierra Ancha. It is 
possibly found in the Mazatal Mountains and can occur on drainage bottoms or relatively 
gentle slopes or saddles. This species has experienced a decline in habitat due to 
herbivory of flowering stalks and historic overuse by livestock, feral burros, and wildlife 
(http: //arizonaes.fws.gov) . The terrain that surrounds the project area is relatively flat 
with no significant or mountainous landforms in the near vicinity. The project elevation 
is roughly 1200 feet with no oak-juniper woodland or mountain mahogany-oak scrub 
present. Therefore, habitat does not exist for this species. The proposed project will 
have no effect on the Arizona agave. 

3.1.2 Arizona cliffrose- No effect 

The Arizona cliffrose is an evergreen shrub approximately 5 feet in height. The bark is 
pale gray and shreddy and the flowers have 5 white or yellow petals. It is found only on 
Teritiary limestone lakebed deposits at elevations below 4000 feet. The known site 
within Maricopa County is at Horseshoe Lake, although it may have the potential to 
occur at other sites where Teritiary limestone lakebed deposits occur. Threats to this 
species include its localized habitat, urbanization, mining, overuse by cattle and burros 
and off-road vehicle traffic (http://arizonaes.fws.gov). The project site occurs within a 
river channel bed and does not support the necessary soil substrate or habitat for this 
species. Therefore, the proposed project will have no effect on the Arizona cliffrose. 

3.2 SENSITIVE WILDLIFE SPECIES 

Sensitive wildlife species include those federally or state-listed threatened or endangered 
species, those species proposed for Federal or state listing, and Federal candidate species. 
There are thirteen federally listed species that occur within Maricopa County: bald eagle 
(Halieaetus leucocephalus), Cactus ferruginois pygmy-owl (Glaucidium brasilianum 
cactorum) , California Brown Pelican (Pelecanus occidentalis californicus) , Mexican 
spotted owl (Strix occidentalis Iucida) , Southwestern willow flycatcher (Empidonax 
traillii extimus), Yuma clapper rail (Rallus longirostris yumanensis), the proposed 
Yellow-billed cuckoo ( Coccyzus americanus), Lesser long-nosed bat (Leptonycteris 
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curasoae yerbabuena), Sonoran pronghorn (Antilocapra Americana sonoriensis), Desert 
pupfish (Cyprinodon macularius) , Gila topminnow (Poeciliopsis occidentalis 
occidentalis), Razorback sucker (Xyrauchen texanus) , and the proposed Gila chub (Gila 
intermedia) . 

3.2.1 Birds 

3.2.1.1 Bald eagle- May affect, not likely to adversely affect 

The bald eagle was reclassified from endangered to threatened in July 1995 and in 1999 
was proposed to be removed from the list of Endangered and Threatened Wildlife in the 
lower 48 states of the U.S. Although the nesting populations are increasing throughout 
the U.S. , the bald eagle is still threatened by habitat loss, human encroachment on nesting 
sites, reduction in native fish species, illegal shooting, and heavy metals 
(http ://arizonaes.fws.gov). Bald eagles nest in large trees near lakes and streams, and 
hunt for waterfowl and fish in wetlands and along rivers and lakes. They also feed on 
small mammals and carrion. Bald eagles have been reported nesting along the Salt River 
east of Phoenix since the 1930s (Witzeman et al. 1997). Although they do not nest in the 
project study area due to lack of suitable habitat, they occur in the area as wint~r visitors 
and migrants (Benham-Blair Associates 1980) and have been observed foraging along the 
rivers in the project study area (CH2M HILL et al. 1997). The open water marsh near the 
project study area (immediately downstream of the Pima Freeway and Highway 202 
Loop interchange) may be suitable foraging habitat for bald eagles. However, the area of 
open water currently found at the furthest downstream portion of the study area is very 
small in size, approximately 1 acre and linear in shape (pers . Comm .. A. Gibbons, Jones 
& Stokes). A second open water area further upstream, but still within Reach 1 of the 
proposed project is approximately seven acres in size during the wet season. Due to the 
relatively small size and likely very low fish populations found within the open water 
currently on-site these areas are not likely a significant source of foraging habitat, 
considering the higher quality habitat further downstream. In the furthest downstream 
area of existing open water, exotic vegetation species will be removed and replaced with 
native vegetation. No other construction activity is planned within these areas. Multiple 
wetlands within the greater project area will increase the overall foraging habitat of this 
species by approximately 200 acres, providing a beneficial effect. Due to the temporary 
disturbance associated with the existing open waters and the significant increase in open 
water features , the proposed project may affect but is not likely to adversely affect any 
potentially existing bald eagles. 

3.2.1.2 Cactus ferruginous pygmy-owl- No effect 

The cactus ferruginous pygmy-owl is a small reddish-brown owl with a cream-colored 
belly streaked with reddish-brown. The pygmy-owl 's diet includes birds, lizards, insects, 
and small mammals. It is non-migratory throughout its range. Historically, the cactus 
ferruginous pygmy-owl occurred as far north as the confluence of the Salt and Verde 
Rivers but recent observations have been limited to Pima and Pinal Counties. This 
species occurs in riverbottom woodlands, and palo verde cacti-mixed scrub associations 

10 



of the Sonoran desert. In southern Arizona, the pygmy-owl is currently found primarily 
in Sonoran desert scrub vegetation with some locations in riparian drainages and semi
desert grassland vegetation communities. It will nest in saguaro cacti or tree cavities 
below 4000 feet in elevation (http: //arizonaes.fws.gov). Pygmy-owls have declined in 
part because of urban development, reduction of suitable habitat, and competition from 
other cavity-nesting birds (Arizona Game and Fish Department 1996, Arizona Game and 
Fish Department 2001a). The proposed project will establish approximately 24 acres of 
new scrub, 380 acres of new mesquite and 880 acres of new cottonwood/willow habitat; 
significantly increasing the suitable habitat for this species. Because the project site is 
currently limited to creosote dominated scrub shrub, only 4 acres of existing mesquite, 
little mature cottonwood, and no observations of cactus ferruginous pygmy-owls have 
been recently recorded within 50 miles of the project area (CH2M HILL et al. 1997, 
Witzeman et al. 1997), it can be determined that this project will have no effect on the 
cactus ferruginous pygmy-owl. 

3.2.1.3 California brown pelican- No effect 

The California Brown pelican is considered an uncommon transient in Arizona on many 
Arizona lakes and rivers. The pelican has recently been observed on Tempe Town Lake; 
and there are tentative plans to conduct a relocation effort to move the Tempe Town Lake 
pelicans back to habitat more suitable for their needs (pers. Comm. , M. Martinez, 
USFWS). During a recent Yuma clapper rail survey conducted in May 2003 , two 
pelicans were observed flying over the project sight. However, the pelicans were not 
seen using the habitat and are not expected to nest in the area. Because the California 
brown pelican was not seen using the project site and is known to use Tempe Town Lake, 
an area approximately 4 miles from the project site, it can be determined that the 
proposed action will have no effect on this species. 

3.2.1.4 Mexican spotted owl- No effect 

The Mexican spotted owl is a medium sized owl with large dark eyes and no ear tufts . 
It 's plumage is brown with numerous white spots and posterior underparts have short, 
horizontal bars or spots. It generally nests in older forests of mixed conifer or ponderosa 
pine/gambel oak type, in canyons. In forested habitat, uneven-aged stands with a high 
canopy closure, high tree density, a sloped terrain and cool microclimates appear to be of 
importance. The spotted owl ' s nests are found in live trees, snags, and on canyon walls 
between 4100 and 9000 feet (http://arizonaes.fws. gov). Currently, the Mexican spotted 
owl is patchily distributed in Arizona and occurs in all but the arid southwestern portion 
ofthe state. The proposed project is found in the arid portion of Arizona and is 
completely void of the required habitat; therefore the project will have no effect on the 
Mexican spotted owl. 

3.2.1.5 Southwestern willow flycatcher- No effect 

The southwestern willow flycatcher is a small migratory bird with a grayish-green back 
and wings, a white throat, a light gray-olive breast, and a pale yellowish belly. Two 
wingbars are visible. It prefers nesting in dense willow riparian habitats and is also found 
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in areas of saltcedar in the Sonoran Life Zone (e.g., the lower Big Sandy River, lower 
Santa Maria River, Bill Williams Delta, upper Gila River, Grand Canyon, and middle 
Salt River) . Nests are found in thickets of trees and shrubs about 13-23 feet in height, 
among dense and homogenous foliage at elevations below 8500 feet. Historically, the 
southwestern willow flycatcher nested along the Salt, Gila, and Agua Fria Rivers (CH2M 
HILL et al. 1997). Currently, there are just over 900 breeding pairs documented in the 
Southwest and recent statewide surveys indicate that fewer than five nesting pairs occupy 
most sites. Individuals in Arizona are found in the middle Salt River and upper Verde 
River, among sites along other rivers (http://arizonaes.fWs.gov) and are currently 
considered an uncommon transient in Maricopa County, with only a few historic summer 
records (Witzeman et al. 1997). The flycatcher has declined for a variety of reasons, 
including habitat loss and fragmentation resulting from flood control projects, 
development, and intensive grazing. Brown-headed cowbird nest parasitism may also 
have contributed to the species' decline (Arizona Game and Fish Department 1996). The 
project area has approximately 130 acres classified as willow, cottonwood/willow, and 
willow saltcedar habitat in the project study area. However, these acres are sparse, 
patchy and almost exclusively a single row of trees (pers. Comm., A. Gibbons, Jones & 
Stokes). To date, focused surveys have not been completed due to lack of suitable habitat 
(pers. Comm., A. Gibbons, Jones & Stokes; T. Corn1an, AGFD). The proposed project 
will increase the cottonwood/willow habitat by approximately 880 acres, creating a 
significant positive benefit for this species. Because of the current lack of suitable 
habitat, and proposed increase in cottonwood/willow, the proposed project will have no 
effect on the southwestern willow flycatcher. 

Yuma clapper rail- No effect 

The Yuma clapper rail is a long marsh bird with long legs and a short tail. Its bill is long, 
slender, and curved downward slightly. It is mottled brown on a gray background; its 
flank and underside are dark gray with narrow vertical white stripes 
(http ://arizonaes.fws.gov). This inland clapper rail occurs in cattail, sedges, and bulrush 
marshes along the Colorado River, the lower Gila and Salt Rivers below the Verde/Salt 
River confluence, and Pichacho Reservoir (Arizona Game and Fish Department 1996, 
Eddelman and Conway 1998) and is often associated with dense riparian and marsh 
vegetation. This species has declined because of the loss and fragmentation of river 
marshes. Toxic levels of heavy metals, such as selenium, could also have contributed to 
the species' decline (Arizona Game and Fish Department 1996). Its current distribution 
is along the Colorado River, from Lake Mead to Mexico; on the Gila and Salt rivers 
upstream to the area of the Verde confluence; at Picacho Reservoir; and on the Tonto 
Creek arm of Roosevelt Lake (http://arizonaes.fws.gov). The Yuma clapper rail is known 
to occur as a rare and local summer resident in cattail marshes in the Salt River south and 
west of Phoenix (Witzeman et al. 1997). There is sufficient marshland habitat for this 
species to occur within the downstream portion of the project study area, therefore, a 
USFWS protocol level survey was conducted in May 2003. A copy of the survey report 
can be found in Appendix A of this document. Surveys resulted in no Yuma clapper 
rails. Therefore, the proposed action will have no effect. 

3.2.1.6 Yellow-billed cuckoo- No effect 
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The yellow-billed cuckoo is a medium-sized bird with a slender, long-tailed profile. It 
has a fairly stout and slightly down-curved bill, which is black with yellow on the basal 
half of the lower mandible. The bird is grayish-brown above and white below with 
rufous primary flight feathers . The tail feathers are boldly patterned with black and white 
below. In Arizona, the yellow-billed cuckoo is found locally in streamside cottonwood 
and willow groves, and prefers to nest in willow or mesquite thickets (Arizona Game and 
Fish Department 200 l b) . Historically, this species was widespread and locally common 
in Arizona; currently, based on preliminary results of a statewide survey, one hundred 
sixty-eight pairs and 80 individuals were located in Arizona in 1999 
(http://arizonaes.fws.gov) . The primary reason for population decline is the loss, 
degradation, and fragmentation of riparian habitat. Prior to 1998, approximately thirteen 
cuckoo territories were found along the Salt River, although none were located within 
this proposed project site. Additional surveys have been completed by state agencies 
since 1998. Results showed one pair of cuckoos between upstream of the Granite Reef 
Dam and the confluence of the Salt and Gila rivers (pers . Comm .. , B. Wilson, Jones & 
Stokes). Consequently, the yellow-billed cuckoo is considered an uncommon local 
summer resident (Witzeman et al. 1997). Although candidate species do not benefit from 
the same protection as listed species, their current rarity warrants protection. Due to lack 
of suitable habitat, and no findings within the project area during recent surveys, it is 
determined that the proposed project will have no effect on the yellow-billed cuckoo. 

3.2 .2 Mammals 

3.2.2.1 Lesser long-nosed bat- No effect 

The lesser long-nosed bat, previously known as Sanborn ' s long-nosed bat, is medium
sized with yellowish-brown or pale gray above and cinnamon-brown below. It has a 
slender elongated nose with a small nose-leaf on the tip, and a minute tail. lt is found 
mainly in desert scrub habitat, and roosts in caves, abandoned mines, and unoccupied 
buildings at the base of mountains where agave, saguaro, yucca, and organ pipe cacti are 
present (http: //arizonaes.fws.gov; Harvey et al. 1999). lt forages at night on nectar, 
pollen, and fruit ofpanicultate agaves and columnar cacti. Considerable evidence exists 
for the interdependence of Leptonycteris bat species and certain agaves and cacti 
(http: //arizonaes.fws .gov). The lesser long-nosed bat population has declined for reasons 
that include: human disturbance at breeding and roosting sites, habitat loss, and excessive 
harvest of certain agaves and cacti ; however, the population appears stable (Arizona 
Game and Fish Department 1996). This bat is a summer resident (April- September) of 
central and southeastern Arizona. Although there are records for this species from the 
Phoenix area, the project area does not support roosting sites, nor does it support the 
necessary foraging vegetative species. Desert areas within the project site are dominated 
by creosote bush with scattered white bursage and other small shrubs, and limited areas 
of creosote bush, saguaro, yellow paloverde, cholla and barrel cactus. Because the 
proposed project site does not support the necessary foraging species or roosting sites for 
the Jesser long-nosed bat, the project will have no effect. 

3.2.2.2 Sonoran pronghorn- No effect 
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The Sonoran pronghom are long-legged, small-bodied artiodactyls (hoofed animals with 
an even number of toes on each foot). Their upper parts are tan; the underpart, rump and 

"two bands across the neck are white. Both sexes have homs, although they are larger in 
males . All Sonoran pronghom populations occur in Sonoran desert scrub vegetation 
communities; creosote and white bursage comprise the major vegetation in the Lower 
Colorado River Valley subdivision. Plant species along major watercourses include 
ironwood, blue palo verde, and mesquite; species in the Arizona Upland include foothill 
palo verde, catclaw acacia, chain fruit cholla, teddy bear cholla, buckhom cholla and 
staghom cholla. Typcial habitat ranges between 2,000 and 4,000 feet in elevation within 
broad intermountain alluvial valleys separated by block-faulted mountain and surface 
volcanic (http://arizonaea.fws.gov). Historical ranges within southwest Arizona included 
south of the Bill Williams River and east to the Santa Cruz River. Cunently, an extant 
population exists in southwestem Arizona. The primary cause of pronghom population 
decline includes barriers to movement caused by roads, canals, and fences, and 
conversion of habitat to other uses (http: //arizonaes.fws.gov). The proposed project 
study site is at approximately 1200 feet in elevation and is surrounded by development 
and urban areas to the south. Therefore, the project site does not contain suitable habitat 
and will have no effect on the Sonoran pronghom. 

3.2.3 Fish 

3.2.3.1 Desert pupfish - May affect, not likely to adversely effect 

The desert pupfish is a small fish with a smoothly rounded body shape and nanow, 
vertical dark bars on its sides. Breeding males are blue on the tops and sides, and have 
yellow fins. Females and juveniles are tan to olive colored on their backs and silvery on 
their sides. These fish are found in shallow water of desert springs, small streams, and 
marshes below 5, 000 feet in elevation. The pupfish also tolerates high salinities and 
high water temperatures. This species was once common in desert springs, marshes, 
backwaters, and tributaries of several large rivers in Arizona but is cunently restricted to 
one natural population in Quitobaquito Spring Pond in Pima County due to the 
introduction of exotic predatory and competitive fishes, water impoundment and 
diversion, water pollution, stream channelization, and habitat modification 
(http ://arizonaes.fws.gov). Reintroductions have been made in Maricopa County in the 
past but were unsuccessful. Additional reintroductions were made northwest of Lake 
Pleasant and others are planned (Pers. comm., J. Voeltz, AGFD). Although no known 
populations occur within the project area, it is possible that suitable conditions exist 
immediately downstream of Granite Reef Dam and at the Pima Freeway and Highway 
202 interchange. The project proposes only to remove exotic vegetation from the Granite 
Reef area and replace with native species; the Pima Freeway/Highway 202 Loop 
interchange existing habitat will not be affected. The project also proposes to increase 
the wetland area by approximately 200 acres creating substantially more potential habitat. 
Because suitable habitat may exist within the project area, the determination is that the 
project may affect the desert pupfish. However, because the existing potential habitat 
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will not be removed, and substantial new habitat will be added, the project will not 
adversely affect the pupfish. 

3.2.3.2 Gila topminnow- May affect, not likely to adversely affect 

The Gila topminnow is a small guppy-like, live-bearing fish that lacks dark spots on its 
fins. It occurs in small streams, springs, and cienegas below 4500 feet in elevation 
primarily in shallow areas with aquatic vegetation and debris for cover. This species can 
also tolerate relatively high water temperatures and low dissolved oxygen. Historically it 
was one of the most common fish found throughout the Gila River drainage in Arizona. 
However, due to the introduction and spread of exotic predatory and competitive fishes , 
water impoundment and diversion, water pollution, groundwater pumping, stream 
channelization, and habitat modification, it is restricted to the Santa Cruz River system 
and other small streams in several counties, including Maricopa 
(http: //arizonaes.fws.gov). Although of lower quality, potential habitat exists 
immediately below the Granite Reef Dam and at the Pima Freeway and Highway 202 
interchange. The project proposes only to remove exotic vegetation from the Granite 
Reef Dam area and replace it with native species; the Pima Freeway/Highway 202 Loop 
interchange existing habitat will not be affected. The project also proposes to increase 
the wetland area by approximately 200 acres creating substantially more potential habitat. 
Because suitable habitat may exist within the project area, the determination is that the 
project may affect the Gila topminnow. However, because the existing potential habitat 
will not be removed, and substantial new habitat will be added, the project will not 
adversely affect the minnow. 

3.2.3.3 Razorback sucker- May affect, not likely to adversely affect 

The Razorback sucker has a head that is flattened on top with a stout body with olive
brown above to yellowish on the belly. A long, high, sharp-edged keel-like hum is found 
behind the head. This fish is found in backwaters, flooded bottomlands, pools, side 
channels and other slower moving habitats below 6000 feet in elevation. Historically the 
sucker was found near strong currents in all major rivers and larger streams in the 
Colorado River Basin. Currently, in the Lower Basin, populations are isolated to Lakes 
Mohave, Mead, and the lower Colorado River below Havasu. Alteration of river 
conditions and loss of habitat caused by dam construction, irrigation dewatering and 
channelization, as well as the introduction of exotic fish, are all responsible for this 
species decline (http://arizonaes.fws.gov) . Several areas of critical habitat have been 
designated but none are found within Maricopa County. Reintroductions have been done 
in the Salt and Verde rivers with ongoing introductions near Childs, AZ (Pers. Comm., J. 
Voeltz, AGFD). Because of the recent introductions and the potential for suitable habitat 
for the Razorback sucker, the proposed project may affect this species. However, the 
project proposes only to remove exotic vegetation from the Granite Reef Dam area and 
replace it with native species; the Pima Freeway/Highway 202 Loop interchange existing 
habitat will not be affected. The project also proposes to increase the wetland area by 
approximately 200 acres creating substantially more potential habitat, providing a 
beneficial effect. Therefore, the project will not adversely affect the Razorback sucker. 
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3.2.3.4 Gila chub- No effect 

The Gila chub is a small-finned, deep-bodied chubby member of the minnow family. It 
is dark colored with diffuse lateral bands that are rarely present. They are commonly 
found in pools, springs, cienegas, smaller streams, and artificial impoundments between 
2,000 and 3,500 feet in elevation. Common riparian plants associated with these 
populations include willow, tamarisk, cottonwoods, seep-willow, and ash. Historically, 
the chub 's range likely included suitable habitat throughout the entire Gila River basin, 
except the Salt River drainage above Roosevelt Lake. Currently, they have been 
recorded in approximately 30 rivers, streams, and spring-fed tributaries throughout the 
Gila River basin, although none have been recorded in Maricopa County. Roughly 90% 
of suitable habitat has been degraded or destroyed due to extensive grazing, mining 
operations, increased recreation usage and the introduction of exotic species 
(http ://ari zonaes.fws. gov). Proposed critical habitat sites have been identified, but none 
exist within Maricopa County. Because the Gila chub has not been recorded in Maricopa 
County within recent surveys and its lowest habitat elevation range is approximately 800 
feet above the elevation of the proposed project, it can be determined that there will be no 
effect on this species. 
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Chapter 4.0 
CONCLUSIONS 

As a result of ongoing coordination with the USFWS, project features that would most 
likely increase and improve habitat conditions for a variety of species, including those 
listed as federally endangered or threatened, were given greatest consideration. Given the 
rarity of riparian ecosystems within the arid southwest, the proposed project attempted to 
establish as many acres of wetland, and cottonwood/willow as was practicably feasible, 
given the limitations of available surface water and current land use. Additional acres of 
new mesquite and desert scrub shrub are also planned to complete the upper slopes of 
desert riparian systems. 

Through examination of the project site, current literature searches and survey results, 
and discussions with resource agency personnel, the proposed project was determined to 
have either "no effect" or "no adverse affect" on the 15 federally listed threatened, 
endangered, proposed, or candidate species. The determinations are as follows: 

Arizona agave (Agave arizonica)- No effect. 
Arizona cliffrose (Purshia subintegra) - No effect. 
Bald eagle (Halieaetus leucocephalus)- May affect, not likely to adversely affect 
Yuma clapper rail (Rallus longirostris yumanensis)- No effect 
Cactus ferruginois pygmy-owl (Glaucidium brasilianum cactorum) - No effect 
Southwestern willow flycatcher (Empidonax traillii extimus) - No effect 
Yellow-billed cuckoo (Coccyzus americanus)- No effect 
Lesser long-nosed bat (Leptonycteris curasoae yerbabuena) - No effect 
California Brown Pelican (Pelecanus occidentalis californicus)- No effect 
Mexican spotted owl (Strix occidentalis Iucida)- No effect 
Sonoran pronghorn (Antilocapra Americana sonoriensis) - No effect 
Desert pupfish (Cyprinodon macularius)- May affect, not likely to adversely affect 
Razorback sucker (Xyrauchen texanus)- May affect, not likely to adversely affect 
Gila topminnow (Poeciliopsis occidentalis occidentalis)- May affect, not likely to 
adversely affect 
Gila chub (Gila intermedia)- No effect 

This Biological Assessment serves as the documentation of these determinations and will 
be accompanied by a cover letter asking for written concurrence by the USFWS. The 
Corps understands that should the project or project site conditions change in a way that 
may affect threatened or endangered species, or the determinations made in this 
document, the USFWS would be notified and Section 7 Consultation would be 
reinitiated. 
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:nu W«tlli>yal l'•lm Road, Snli• Hn 
l.'bMnix, ArizOlla &50lJ.4951 

'!'tl<f.~"'"' (602)242~< l 0 F ,s~X: (602) 242-llll 

bbnwy 20, 2004 

U.S. ArrnyCmp.; t>fEngin""""· Lo~Alllld"' Disbc~ 
?.0. hox 532il J 
l..<li Angeles, C<tlifo::r.ia 900)3-1$52 

Thm-J;, you for ::rmrr- Octobm: 22, 2.003 ktt.u- reques1ing c.onz·:J.h.~ii(m U;}.det t::~Z.tial!. 7 of the 
EndangerttiSp.eciesA.cl oflW13 {l6U.S.C. ~5ll.-1544), ~:S nmendOC> for tile ptoposed V.fJ 
S:hl}'j><W Akhnel Envtronrnmtal R~:~tic-r. P:roje<:t lotsted a!onu ~h~ Sah River in Mariecp!J 
Cotmiy •. A!'i:t.ont. \V.e h.uve nL~ rec:;eivt>.d j'b1:r O..:tobe:: 2003 Biclogi<:al ~essment (BA} a;.'ld 
May 200~ pr.din>:in~;f Draft Env~ron.rnentallrnp!t~)t Stut:::m.:nt (DffiS). SubKqu.....~t ~:.:xm!~rt;l!fon 
·Mt~~ }"Our agency .has indit>}.t~ dl%t. tb\:' )'7rttposed a~tkm indude:s the ~--~ y-ear cnotttuction phU$~ 
il:t~li Uttplementn~i<m c·fth.e: 5 yea.r m<.miwrn:g and ada).'dve ma11~~~1en.t ?lb:n (MAn-~P)~ prl~~~OO 
in ,.4ppet:rli~ A of itt~ nrus . .a~ on U:i$Cuf.t<Km "''h.h your s:tan: ~he Co!1'!s hi}.$ d~t(.-ut~.lfled that 
t:..~~ propo$~d ~~tio.t~ ntay afiet.t, h·ut i~ ~..Ot Hk:<:1Y 1~ ~d\'el~ly n±Yect, b~id e~e (Ha!iileeWJ.5 
ivucoc$foh1.'3i.us\ c~cw~ fet.-tt~R~lJ~n .. 'i ·py~n.y"'-C~-"·1 {Gfa~tculi':£..~ bra.qf/ia.f~W~$ wc-tm·?.tm), ~tu:n.a 
~lapper rall (F.Pltus W~;gi.rost.ns y·um:;a~ensis).., ~ut!sw~:s!crn t~c'ill$,-,w f!)'Cttcher (Em;licmax tr::iilh'i 
JUt~lmt.~). m!d Califc~ brown pcli~l f?elee.a~·ut.s cxfa't:r.talfs· etJiifi)ml~fl-,). 

We h;:v~ re,•iew<l<l th:o BA and DEl.S 11:d hovo revi$it•d = rtrni\ Hlili and Wild.lift C'MOtdin~rkm 
Act Reolort. Thra d=~WJ p:--"'j ec~ deEtriprioo (%.'1~ts .. uned it~. ~1'-..ose doewmem.s i~ r-aiDer kngthy ~n.d 
~tiH net b~ rep~;~1td hcrt:, 1u gooern~~ the pro~~-00. ~noz WnHld i:i~J~t<lr; the n..•·mo,nl of 
u.:atcsi:mb~e vtg~ta~lo:n~ delivery ofwa:l~. {!J~d pla~~tmg: cf n1!tive-ripw'i.an ?lsrtt f<.J:>~Leg nJtrr~g the 
S~t! Rfver from Grn.'1ite Reef Dam !iO fu:: Loo~ l o; and 202 fre~·ay ~to5;:;inJr~- Th~ U:tn~$ 
wo-:.1ld tu.m !t~~nsihi1hy fer cpennion audm~iltter;.t~~~~ {O&M) o--.:erto th-e los::~ :wn-f>ed.v«rt: t 
spon~-on ~.f!~r~be fiftil year ronow~n.~ rompleti::.:m afwmtt'J<;ti<m. 

Yuma dapper ndt Suitubi~ hJ.~bi~:.l;.i fl)r ~he d~per rail t:;: tm:rrentty lirnh~-4 ~o t.~~ tt~ wb~ 
the J..t)Of> l 0~ ·Fre.ew:ay cro~st:s- llic Sith Ri<te:::. A large ~<'e,tJand com."'truni~y chru<.~~ b)• 
p-.?:t<:~~'nittl ~Ytter a.i'ld ca1tn.il {'l'jpha sp.) ~:x~r.ffi in t~~s area. This wetla.'1d w~ ~urvl':'y00 
t:Xten~·ivdy duriDg May 2003, ffnri r;.o, dt':pp<::r raHa were det.e;::.tecl. Alw, .Proj~t ~;:on$4"'UC!:ion 
would 1~ot en.tail r~dve v.e!:\c~.ation r-e:ll~.w-zt~ ~r tbwat\Umg. -.;;ithin s>Ji:ebte: raU habit-at£. 
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SouthWMt:etn wUI<lW flye,.teher: Ripatbn woodl>1;ris ci1araotor'.zecl by rotlo:owood 
(Populus fremorm:)~ wm~w (Salix :sp.). U!~d ~:llt e003r (i':'l;mmx sp.) wlmin the p~ject aru 
;m:: generoUy tpnl"~t. pa!ch.y, a.·d unsuit~ble fOr the ~l!.thwe:s:~c:n:t wilk1w flycaidt~. 
Addhkma!.!y, prier to coostructio"~ ifsuitahle hei~t :U.s rlov1<1<lp::t! i:. ;m a= sch::t!uloo fc>r 
di!i:u.,""b~"'l{':C {likety in tho fo.n:n. cf ~alt r..edn..t ~h.ickets)~ :r.t: \hrps \O.'i.it r-c-··eN.n.luau: the si!tm~icn 
m ~rdir:;adoa whl1 ~ .. .and coa~h:,ct $:Hrv~~ f~-n· fiy~a.tcher if necesss.:..ry. 

()a~:;tus f«rr'ug'i_nPni l'SttnY·owl: The speci:.:slms not been. tkn;;ttJ!'<{J 'Wi:hi'1 or n~'t: ~he i:Stl}...1X 
\1re& iil~1<;:- 1971 when a;-; o~•l \VM: }<..,'\~.td o.eat Bh;e P:e,int an the Salt Riv:r. ·n.~ ~cies 
comnwn1y o~~ h-: t~ (:<)•ttw:lwC<4! fort:>tS ~~-::.:•: the c..uu..tll~i;l;:eC- of the Gila and S~lt Rivers 
until ~hoill: 1900 Cur:rem!y. rip~dm:1 wo<X'il~··tds eh~~~teti;t.~ by cottonwaod and/or 
me<,quite willJin till! project ;;re;, a:e gmerntLy spa;<~ J)a~lly. ;li.ld \n~uitlllih~ f;:)r !h~ Jl)'i):m.y
owti.. ~o .. proj<:~ <:erts.lt~tt;on. w<::u~cl. not e.nta.i1 rcmuYa1 ofnvt1-.-e riptttia~ ~'0-..t;:dlMd 
wu-;m:~iti~~ ~bat rAt~tJd pmenti;aR, develop into pygmy--owl hahi:ut 

J>,.Jd wi~lo: B:.ld. e:oste~ bav.> been ob;e:vcl fo,..ging. "~thin th;l pt<)ject Gr"'4. Huwcvor, 
aesti.~g do:e$ uot OC>:ur b the pxojeet ~JM. 113i~ ~~ay he due tC· lac.\ of suitable .t-~·m& ~ 
lllili.i~q::.tn:c fhh p~· base, an&or j>roxbity to b:m<m popwiltil)H c~ters. A prur of~in_<; 
bnl.d ~d~:> l~ lmuw.:~ 'ia t~~:jus:t il:fH>trean. of G:a:li.t.eR .. w.:·~- Pmje:e:t cn~stt"J~tkm wcuhl 
r.or; ~tt.il rern.~>"val of nat:.t..¥, cipa:r.i~ \VQOdtfnd ~ommun~tie-s. fh~ oonM p-.'1tenti.f!Hy de\~d~p 
hu~ ,s:t~h$1~ nMtmfS h:lhit.a!-. 

0Jll fo:m.1St< brown _p.eli£2-n; Typ.i~atly. brown pelic~ only -..>u;.;Ur nk:rtg t~e SaH R.ivt.t· wh~~ 
·\hey Uave b~t hciten.tn.Hy t=at.ri~-ci m lrnm the cva.ti by !S~v~·~ sw1:n1!'<, 'R.dr..~dy, in:u~~ltt;itt· 
p(;:li:;;mjs h.~vc tt~n Qh5~ a1 T trope To"\\>n Lake., 1t ts JX~~~ihls th:.u thz.~t: tn::.{~~J:t~ cauM 
f""'go within wo!lll.~dt.n'-<>r thE Loops 101 o.:t12o::! "'"""'"'Y tro«ing:<, Rnw.:,·er,J'r<>i~c: 
cnnstructhm would ncl ~~~~ai! ~~ive ve:r.~H.on re1no· ... -a! cr d~A·a:lm'iug within tb~;i~ ne~s. 

Ad£tior~y, We fullowll* ;';~Hi_sdon a.«..d mndtonng m~a$ttr{:S. whk"h ~~ part o.f~b~ fVOP:Ott:ei 
~~ion., ~ou.h1 b:;: noted. 

Mlni:mizo dl1mrbo.nco uf ve4<t*lhll tlnrlttg <ttnttruction; Durin!l the fioa\ design of til<: 
projez; dirturhnnce to a:caa uf existing vegcta!lcm ~but ar-e ·nilt w.illiin tM proj~t !ooqlrin~ 
wou.ld 00 elinWtix.ed furough~refhlpM~jngof:p:.a)f!Ct eor .... t;:t:ru.ction. In &ddition, are-.as: c.f 
d-e~h'able vegetation wcdd be dth!HmH.•.d on e<>ntt:r~~;;tio:n phm.: a:s at>:eil&: ~ha.t ru:·e t~ot to bt 
dstuful"l. 

Ctmdm::t lt~ng.-.tt:-.rnl tmdntetUUJf.t aetivitit.$ on a nrtad.ng t.m.d$ ttJld bh.ty d llfh~.g ncm· 
~~hl!; [)-ff'riOU$~ se~:hm~m teroowJ. and oilier acti¥iti~ W~l!h~ be co~dl~d ci~"ing !i;)H· 
n=%tiogp«riod~ <JfUJt ~outtw~t~m willow flycatihe:t~ Ya.-na clupptr r.:rlt and th~ w~~tem 
yeHov<' biHOO··CUI.":kM (Coccyz.u.~ !.Uh?>;rit<JiW.~ r;<.t:fd~·r.talil). ln ~h~ CJS~ :o{ !>edim~ut ren~-.·{t!_, 
~c.tivitit>..'i w<B.it<! f.x>l ~xm~uct~ c:n :. n)t~J~<lg basis ;.~ thn~ n~ more than 2$% of th~ m<~'1Sh ~~ 
WQ.;;.{d t>::.iiff~,~-t in a11:y -a~o Y~-



l mplemMd th.~ tnt.t~tf,,riug ~~:nd ~d~pthte ma:n~g.t":mcnt ptan~ 1h~ ~·.t.At.JP w·iU t~·ack ~od 
~ittu:rs.u.~ Q_l:!. M.l.C.:(:;-CS..~ r,frc-:v~g-et~tion ~mcl h:a.'~illit :rez:tt>rmiOt!. Tbe pk..1. itfc1ud~ $t;f.tM~ 
crf:te:ri~ .uul r~rting rtqRher~l~n1~. 'f'h,f. C(~t~ OJ~dim :.ton~Fcdc:m..! ~;~);n~'mr WO'Uld 00 
R"l~fK!:n..~ible fo::- «SJ1h..'~.6ng ~B<':<nito~ing d~!,:;S; ®J. pr~;t~"'i:ng *:W~B~€ ~nrtk, A t~h,""ti~al 
~t.}.~t~m.Ht~~ ~<.mtltt,ms ftf '-'·~ t~Mt 1ht u.s. Fi~h ~-<td. \Vi·:;mi.h~ St:-r\·jc~< o.s. s~n-eau Df 
Rx~~:n{!-ti<!l'n< and Ati.u)ri4-C~ -nnd F'i:sh t)&.p~~rtm¢n:t wUi -%.~~-~~"1 ln wHt!cting .at."'i !¢"vie·;~rinR 
·r-r..ort)tn:t:.nz 4-~a} w.J yroviclin.g :-ttt:emm.tn4i~tioru ofp;oj;:~ibk ~td<lptive rnanagt:rt1!.1.:'11 
mt.~~~~-

Ftrn:hermcm. we h~vvcocrrlm~t~1 with. J'{HII ~i~lT~1djQi;ttly !d.~tifk.ct th~ fonowiug 
-~O:(~~tYatiC'.B n~t:~.Urt:$ to 0~ i.f:~otper~W inUJ ~h:t. pmp:~~t.d ;:~,th)n. 

lj FoUo->:..ving ijdap1k=~ of the pre=ltminz,'")' til$mee:::in,g cietign rmcl pih't tt< t-o:;:~str·uctk~t., ~h.: 
Coaps w.W NR~·.:ah:.:ate t~~ f.ttri~~td!i~y of ""Cf:%~-~-t~o;n r:i~mrtm.t:i.ri~.o~.. f~Jt th~~enc.1 :~:nd 
t:~~d:~n~~~-2-d ;:;:?d~i$ .. rf $Uit~hi.<"; h~blt.ht h.~~ d.r.Vdt)p~ th(jt w~ nc1 iX3nsidm-~ in (td~ 
~~?t~UWl~io:r~ the Corp~~ '<Ai.H C-OO.td~·natt W~th F\V:S ~') dei~tm.h1~ tl~t ti~CeM;ity or~'\<~}'~-

1} T.41~ MAMl~ wm bt} <l~~i}¥.1~d I>) f.l!l~J;t.it;~(j;>giy m:~t qlMU!Htiv~~y l-r.tlrtito:r !.he ~uro~.s of the 
p·ro~J5::W. pmj-~vt .g4~h~ <trd ot;jt>:~tiv~:S t.:.\r(n~gh m:;;;~--u:r$:':'m~ms of Sf.Y ... ~ific psr.a.-·ttett.rs rlu:~ 
l..<1<::1udc ~an.g~ il~ speci·e~ ab~dar::~:e a.."lJ thlftt m vegt.tatio--n cover .or szroctm'Z. Th~ 'F"\~lS 

wH! h~ pr>r,.'id~d aH survey i>1fonnst~fi~ ~rr£ rcy.,on~ c~wpkt.td frtf !ht p:rr;jt(:-~. 

3) 'Th(': F\~/S tJ~od loc.-t~ ncn-.Ft~c:~ !!:p:anr.on '\:.l..."iH c::mtio\l-e to t..(}ordnzt:e ·~gffiH.r~~ :tl~~ 
de-t>t:lop-rn$t tnd <.mpkmenb.d.oo of a Safu Hwhor A~;eem~m {SHA), H~bit~t C;)n~iMV~icn 
P1w {.HCPJ. or oth~.r ~"'1pmp::ill1·~ m~~;tmtd:>m B> addr:-f.f< pmenti~l tfie=;;ts ro~ ~r:d U~k:~ fd~ tis~~ 
~'")lX!:_t!$ whkb may !'t>m;H fh>!t~ ().&"t·t ff p~)M6t&~ ~;qil.:abk t:l<;.:;"l1~::r.s of a SHA cyr HO\ 
:rul;h M baw:lirt1<: c.;;Yrd~t~nr""' mi~i~~;ml, ::{!1th~-r ;n-;;}'tliH:~:ring pruvit..in:~~~ ~htrd(l he dm.' :lt>JJ&.>.:d 
p~:i<H· tn th!S lo-:::al. ~<pm~~vr(;;') mx::e.p1~nr:~ t>f ·the prJiwt t!ma ~he C.::::;rp-:.; ~' ~;;:ur~ tbt1 O&M 
~Niv~ti~ ~~} bt: .Z:U'.Jdm;t~d in. a :m.~t:§: Uwt .rodsfk::S- rhe <::<ri.t,i;Jiit p.wi~tt gv~ds. n-c~UWJ tJ: 

SHA <!:r HCP wm::;l~~ h$ zgt't.~m·m~~ ~u)dy b~vtr.m:t ~;h10> FVJ"$ ~md. frw: locoJl ~A~r~ t.~~ 
~c';'r.vbl~i:~:n nf :iS:~H~h ~u:: zpe-:e..:naa is :tXl~ ~u~:d !O: <;omptctio:!l ·nf th.~ wc~ion 1 <::0~1~-w~~t~O:il 
pn-x:~'>-» ~~:--; h. rt:.i:<?;l:ts to fed~raJ U.f.ti'"::l;l~ . 

.E&~~d o:a ~ur mi:::>r;s.• ~f ~he p'ropoaecl. .a..:::iinn. :h>.dud.:htg ~Oittt(Vatioo. rr..ea.'flH:eiS:,. wt; ¢"C.'1¢Ut r:h~ 1he 
V ~- S.hl:/ >'iY Ak)tr~} Ea¥irour.ae~:;t~ !te.;;-tot~.ti0:n .h!>j t....-..:, -m?. y ~ffet-t._ ht.!r. L~ llPt likJAy t{~ ;otf~:\"~«iY 
t.iR~t ~h-e \'lli-ua dttpp;?,: r:ail. ~o~u.hwe.i<zem '..JtiUow t1:yc~ch.er, ·cuclU5; fcrrugino~ pygmy~ow l . 
C:llit1tnia btb}\~'n pdi>>lm .. ;n~d b~ld ~~{r,k. \Ve: appr-~lltle yu~ cl"fhrt~ ~o tn:S-1)Sgc fO! t:\.:"\..~tentd 
Jlnd udttng~:!'~d. ~ooits as pm ~Y!: tn~ v~ Shly' ~y Pr,~j ~:L As 2< flua~ ;~te, (A1p:i~ {l.f ~~f"v'~Y 
P,'1l~.~::.::Jh and r~C;;)\"(<ty pl~"l.:'~= fut: H:s:t~ q:::&:it.r. tt"¢ nv.o~i~*k fru:m om: w~h p<:~<; ~~~ 
Jm;n.:f.fu.:"iT.O~ !tt$. ,f\;.."} §Sl:iY:._. 

\~{h~rt di~t:ndot:1lJ] tl_g~rwy ffi"t'<::~! vcrr;ent or cuntro2 ~vtT tl!e actwn hw bc~n re~3i.'1.c:d (or h~ 
:a.:;.H;,~>)~~~ by lSl:w} by the Corpz Pb.ncin~ .Diviswn, re-miti;nicn of tt~w.Wt~tion t~ ~er .. ~ry if: ~) 
P:"i:.W tn:"i.x-" .... '"U-~ion ~\··::Ja!!i- ~tYet:-ta ot the ow-tim~ L1.at rn.a-y Qff~c~ ti::rte-d ipociw ar :..."il~cnl hioit~t h tl 
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;n~n"" n< ro <111 ""t<l\1 <.>Rt c;;,.Wd~ iJl \ill~ cc:c;~1~iM, b) the """t>ll;,: ""b~"'""~ly modiii.U 
1n ;i ro~~ tha~ ;..~~~an eff-t.<!t t41ist:;(l ~pecies m cntir-..,~ l':.ahitut i.n ~ m$u;:~ .n~ cc:naidcred i~ 
Hus oont".lltnticr ... t) ~ nzw sp~:ie5i l~ tistt>d or critic.al htiDit%f deiignattx! tha! :r.ay bt aifeeted by 
tht .adi~n~ or d) ifieident>U take af.a Hsted. $J>edes is antid~a:ed, fu tn~..artC..% ~~nee lncid.~ta~ 
ta}::e. acct~. t.ny o1x:rt:ti<Jn ta.HRh~g sneh w.k<~ m~t .ee.st>l! p::::ndh:g miniti~tio:1. 

We t:~ ~he Carps ~1d ail coopem~cn: fur ~1~ging in this hab,1at rmto~~ion effort.. Should 
pR1j~t plc:.r.:$ dl~ms~~ ~r n~ i!:fu~~IQ:n ort rn~ iti~ri!:nttkm. ct nbuM~e ofli~~--4 ~lJOCJf:f< 
ht:co...-nes ~v~l~ble.. ~ir detm.dntd~4f effect% ~a lbt..~ !'p«:itt.s tnn.y :t~ tc bt tec-.1n~ki~~ 
W~ aloo er...c.c!:.."'t'.l,8t; }~U. to zun:ri ... ~u~ lo c.oc.""di.na:~ revj~ ()frbi~ r;oic~ \.\:'ith the A.rh"'tW Ciu.-ne 
ar..<i Fi;h.Dcp.,tn:ttnt lfwe £tn be o:ffunl\er ro;8=~~ Ot Y'~Q lll;v~ q~::sli<lM, ;>k""" wn:a,.t 
~ .. {ike M&'1int2 (:aZ-4). 

~~.: R~g\ond Di.rxt•x, !'i,•h ;md Wildlifo S"!''i<~., A\ln:w•"'l•o., 1:-<"M {ARD·ES) 
.Su,~~N~t~ .?royxt Ev?h.l.3thn:;. Progrn:m; Ari:.rs:.m:~ Gm;m' rt~~ Fit>b. Oepanr.n~nt, PhO!mb~, .!>..Z 
K~yb .Edmt. l'l•n11ing ·snm~h. u.s. A. "my w!JY.l ofbl$"~"'"''· J'l~,~mx, AZ 
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Appendix F 

Background Information on Acoustics 
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APPENDIX F. 
BACKGROUND INFORMATION ON ACOUSTICS 

SOUND TERMINOLOGY 

Sound travels through the air as waves of minute air pressure fluctuations caused by some type of 
vibration. In general, sound waves travel away from the sound source as an expanding spherical 
surface. The energy contained in a sound wave is consequently spread over an increasing area as it 
travels away from the source. This results in a decrease in loudness at greater distances from the 
sound source. The following terms are commonly used in acoustics. 

Decibel 

Sound-level meters measure the pressure fluctuations caused by sound waves. Because ofthe ability 
of the human ear to respond to a wide dynamic range of sound pressure fluctuations, loudness is 
measured in terms of decibels (dB) on a logarithmic scale. This results in a scale that measures 
pressure fluctuations in a convenient notation and corresponds to our auditory perception of 
increasing loudness. 

A-Weighted Decibels 

Most sounds consist of a broad range of sound frequencies. Because the human ear is not equally 
sensitive to all frequencies, several frequency-weighting schemes have been used to develop 
composite decibel scales that approximate the way the human ear responds to sound levels. The "A
weighted" decibel scale (dB A) is the most widely used for this purpose. Typical A-weighted sound 
levels for various types of sound sources are summarized in Figure F -1. 

Equivalent Sound Level 

Time-varying sound levels are often described in terms of an equivalent constant decibel level. 
Equivalent sound levels (Lcq) are used to develop single-value descriptions of average sound 
exposure over various periods oftime. Such average sound exposure values often include additional 
weighting factors for annoyance potential attributable to time of day or other considerations. The 
Lcq data used for these average sound exposure descriptors are generally based on A-weighted 
sound-level measurements. 

Day-Night Average Sound Level 

Average sound exposure over a 24-hour period is often presented as a day-night average sound level 
(Lctn) . Lctn values are calculated from hourly Lcq values, with the Leq values for the nighttime period 
(1 0:00 p.m.-7:00a.m.) increased by 10 dB to reflect the greater disturbance potential from nighttime 
nmses . 

Va Shly'ay Akimel Ecosystem 
Restoration Feasibiliry Study 
Final Environmemal!mpact Statement 
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Community Noise Equivalent Level 

The community noise equivalent level (CNEL) is also used to characterize average sound levels over 
a 24-hour period, with weighting factors included for evening and nighttime sound levels. Lcq 
values for the evening period (7:00 p.m.-1 0:00p .m.) are increased by 5 dB, while Leq values for the 
nighttime period (10:00 p.m.-7:00 a.m.) are increased by 10 dB. For given set of sound 
measurements, the CNEL value will usually be about 1 dB higher than the Lctn value. In practice, 
CNEL and Lctn are often used interchangeably. 

Percentile-Exceeded, Maximum, and Minimum Sound Level 

The sound level exceeded during a given percentage of a measurement period is the percentile
exceeded sound level (Lx)- Examples include L, 0, L5o, and L90. L, 0 is the A-weighted sound level 
that is exceeded 10% of the measurement period, L50 is the level exceeded 50% of the period, and so 
on. L50 is the median sound level measured during the measurement period. L9o, the sound level 
exceeded 90% of the time, excludes high localized sound levels produced by nearby sources such as 
single car passages or bird chirps. L9o is often used to represent the background sound level. L50 is 
also used to provide a less conservative assessment of the background sound level. 

The maximum sound level (Lmax) and the minimum sound level (Lmin) are the maximum and 
minimum sound levels respectively, measured during the measurement period. When a sound meter 
is set to the "slow" response setting as is typical for most community noise measurements, the Lmax 
and Lmin values are the maximum and minimum levels measured over a one second period. 

Ambient Sound 

Ambient sound is the all-encompassing sound associated with a given community site, usually being 
a composite of sounds from many sources, near and far, with no particular sound being dominant. 

EQUIVALENCIES BETWEEN V ARlO US SOUND DESCRIPTORS 

The Lctn value at a site calculated from a set of measurements taken over a given 24-hour period will 
be slightly lower than the CNEL value calculated over the same period. Except in situations where 
unusually high evening sound levels occur, the CNEL value will be within 1.5 dB of the Lctn value 
for the same set of sound measurements. 
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The relationship between peak hourly L eq values and associated L ctn values depends on the 
distribution of traffic over the entire day. There is no precise way to convert a peak hourly Leq 
value to an L ctn value. However, in urban areas near heavy traffic , the peak hourly L eq value is 
typically 2-4 dB lower than the daily L ctn value. In less heavily developed areas, the peak 
hourly L eq is often equal to the daily L ctn value. For rural areas with little nighttime traffic , the 
peak hourly Leq value will often be 3-4 dB greater than the daily Lctn value. 

WORKING WITH DECIBEL VALUES 

The nature of the decibel scale is such that the individual sound levels for different sound sources 
cannot be added directly to give the combined sound level of these sources. Two sound sources 
producing equal sound levels at a given location will produce a composite sound level that is 3 dB 
greater than either sound alone. When two sound sources differ by 10 dB, the composite sound level 
will be only 0.4 dB greater than the louder source alone. 

Most people have difficulty distinguishing the louder of two sound sources if they differ by less than 
1.5-2.0 dB. Research into the human perception of changes in sound level indicates the following: 

• a 3-dB change is just perceptible, 
• a 5-dB change is clearly perceptible, and 
• a 1 0-dB change is perceived as being twice or half as loud. 

A doubling or halving of acoustic energy will change the resulting sound level by 3 dB, which 
corresponds to a change that is just perceptible. In practice, this means that a doubling of traffic 
volume on a roadway, doubling the number of people in a stadium, or doubling the number of wind 
turbines in a wind farm will, as a general rule, only result in a 3-dB, or just perceptible, increase in 
nOise. 

OUTDOOR SOUND PROPAGATION 

There are a number of factors that affect how sound propagates outdoors. These factors , described 
by Hoover and Keith (1996), are summarized below. 

Distance Attenuation 

As a general rule, sound from localized or point sound sources spreads out as it travels away from 
the source and the sound level drops at a rate of 6 dB per doubling of distance. If the sound source is 
long in one dimension, such as traffic on a highway or a long train, the sound source is considered to 
be a line source. As a general rule, the sound level from a line source will drop off at a rate of 3 dB 
per doubling of distance. If the intervening ground between the line source and the receptor is 
acoustically "soft" (e.g., ground vegetation, scattered trees, clumps of bushes), an attenuation rate of 
4.5 dB per doubling of distance is generally used. 

Attenuation from Barriers 

Va Shly'ay Akimel Ecosysrem 
Resrorarion Feasibility Swdy 
Final Environmental Impact Statement 

September 2004 

F-3 
J&S 03048 



Any solid structure such as a berm, wall, or building that blocks the line of sight between a 
source and receiver serves as a sound barrier and will result in additional sound attenuation. 
The amount of additional attenuation is a function of the difference between the length of the 
sound path over the barrier and the length of the direct line of sight path. Thus, the sound 
attenuation of a barrier between a source and a receiver that are very far apart will be much 
less than the attenuation that would result if either the source or the receiver is very close to the 
barrier . 

Molecular Absorption 

Air absorbs sound energy as a function of the temperature, humidity of the air, and frequency of the 
sound. Additional sound attenuation on the order of 1 to 2 dB per 1,000 feet can occur. 

Anomalous Excess Attenuation 

Large-scale effects of wind speed, wind direction, and thermal gradients in the air can cause large 
differences in sound transmission over large distances. These effects when combined result in 
anomalous excess attenuation, which can be applied to long-term sound-level estimates. Additional 
sound attenuation on the order of about 1 dB per 1,000 feet can occur. 

Other Atmospheric Effects 

Short-term atmospheric effects relating to wind and temperature gradients can cause bending of 
sound waves and can influence changes in sound levels at large distances. These effects can either 
increase or decrease sound levels depending on the orientation of the source and receptor and the 
nature of the wind and temperature gradient. Because these effects are normally short-term, it is 
generally not practical to include them in sound propagation calculations. Understanding these 
effects, however, can help explain variations that occur between calculated and measured sound 
levels . 

GUIDELINES FOR INTERPRETING SOUND LEVELS 

Various agencies have developed guidelines for evaluating land use compatibility under different 
sound-level ranges. The following is a summary of federal guidelines. 

The federal Noise Control Act of 1972 (Public Law 92-574) established a requirement that all 
federal agencies administer their programs to promote an environment free of noise that jeopardizes 
public health or welfare. The U.S. Environmental Protection Agency (EPA) was given the 
responsibility for: 

• providing information to the public regarding identifiable effects of noise on public health or 
welfare, 
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• publishing information on the levels of environmental noise that will protect the public 
health and welfare with an adequate margin of safety, 

• coordinating federal research and activities related to noise control, and 

• establishing federal noise emission standards for selected products distributed in interstate 
commerce. 

The federal Noise Control Act also directed that all federal agencies comply with applicable federal, 
state, interstate, and local noise control regulations. 

Although EPA was given major public information and federal agency coordination roles, each 
federal agency retains authority to adopt noise regulations pertaining to agency programs. EPA can 
require other federal agencies to justify their noise regulations in terms of the federal Noise Control 
Act policy requirements. The Occupational Safety and Health Administration retains primary 
authority for setting workplace noise exposure standards. The Federal Aviation Administration 
retains primary jurisdiction over aircraft noise standards, and the Federal Highway Administration 
(FHWA) retains primary jurisdiction over highway noise standards. 

In 1974, in response to the requirements of the federal Noise Control Act, EPA identified indoor and 
outdoor noise limits to protect public health and welfare (communication disruption, sleep 
disturbance, and hearing damage). Outdoor L ctn limits of 55 dB and indoor L ctn limits of 45 dB are 
identified as desirable to protect against speech interference and sleep disturbance for residential, 
educational, and healthcare areas. Sound-level criteria to protect against hearing damage in 
commercial and industrial areas are identified as 24-hour L eq values of 70 dB (both outdoors and 
indoors) . 

The FHW A has adopted criteria for evaluating noise impacts associated with federally funded 
highway projects and for determining whether these impacts are sufficient to justify funding noise 
mitigation actions (23 CFR 772). The FHW A noise abatement criteria are based on peak hourly L eq 

sound levels, not Lctn or 24-hour L eq values. The peak 1-hour L eq criteria for residential, educational, 
and healthcare facilities are 67 dB outdoors and 52 dB indoors. The peak 1-hour L eq criterion for 
commercial and industrial areas is 72 dB (outdoors). 

The U.S . Department of Housing and Urban Development has established guidelines for evaluating 
noise impacts on residential projects seeking financial support under various grant programs ( 44 FR 
135:40860-40866, January 23, 1979). Sites are generally considered acceptable for residential use if 
they are exposed to outdoor Lctn values of 65 dB or less. Sites are considered "normally 
unacceptable" if they are exposed to outdoor Lctn values of 65-75 dB. Sites are considered 
unacceptable if they are exposed to outdoor L ctn values above 7 5 dB. 
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Sound Source Sound Level Response 
dBA * 

Carrier deck jet operation 

Civil defense siren (at 100 feet) 

Jet takeoff (at 200 feet) 

Riveting machine (at 1 foot) 
Rock music concert 

Pile driver (at 50 feet) 
Ambulance siren (at 100 feet) 

Heavy truck (at 50 feet) 

Pneumatic drill (at 50 feet) 
Freight train cars (at 50 feet) 

Garbage disposal in home 

Freight train cars (at 100 feet) 
Freeway traffic (at 50 feet) 

Vacuum cleaner (at 10 feet) 

Air conditioning unit (at 20 feet) 

Speech in normal voice (at 15 feet) 

Residence-typical movement of 
people , no TV or radio 

Soft whisper (at 5 feet) 

Recording studio 

Painfully loud 

120 '~ 
s 

Threshold of feeling pain 
' 

110 

Very loud 

Moderately loud 

Quiet 

Threshold of hearing 

* Typical A-weighted sound levels in decibels . "A" weighting approximates the frequency response of the human ear. 

Figure F-1 
Weighted Sound Levels and Human Response 
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APPENDIX G. 
ASSUMPTIONS USED TO GENERATE AIR EMISSION 

ESTIMATES FOR THE VA SHLY' AY AKIMEL PROJECT 

The following assumptions were used to estimate emissions associated with each of the 
Va Shly ' ay Akimel project alternatives. Detailed assumptions and emission factors for each 
calculation are presented in the attached spreadsheets. To calculate construction and O&M 
emissions, emission factors developed by EPA 's AP-42, Compilation of Air Pollutant Emission 
Factors, have been used to calculate exhaust and fugitive dust emissions. Calculations are also 
based on earthwork quantity and import fill quantity information provided in the feasibility 
study. The following types of air pollutant emission sources were included in the calculations: 

• Fugitive dust emissions from haul trucks and passenger cars on unpaved roads were 
estimated based on the assumed number of vehicle trips and travel distance, using AP-42 
emission factors applicable for the western United States. Truck travel on unpaved roads 
was calculated for the following types of vehicles: worker commute vehicles; haul trucks 
carrying import fill; haul trucks carrying concrete and rebar for diversion structures; and 
haul trucks carrying plants for revegetation. For the construction phases, it was assumed 
unpaved haul roads would be aggressive ly watered to reduce dust emissions in 
accordance with Maricopa County Air Quality Regulation 310, thereby providing an 
assumed 80% reduction in dust emissions. During the restoration phases and operational 
(recreational) phases it was assumed the unpaved access roads would not be watered. 

• Fugitive dust emissions from excavating, loading, dumping, and spreading of bulk soil 
during channel excavation and bank stabilization were estimated based on the assumed 
earthwork volumes, using AP-42 emission factors for surface mining operations. The 
assumed silt content of the excavated material was reduced from the default AP-42 
values to account for the fact that the material excavated from the river channel consists 
mainly of depositional soil with coarse sand and gravel, rather than silty overburden 
typically encountered at surface mines. 

• Fugitive dust emissions from bulldozer operations to spread excavated material over the 
site were estimated using AP-42 emission factors , with a reduction in the assumed silt 
content to account for the predominant soil type consisting of coarse sand and gravel. 

• Emissions from construction equipment tailpipes were estimated based on the type and 
number of equipment, using recent emission factors for off-road equipment. 

BANK STABILIZATION/CONSTRUCTED WETLANDS 
CONSTRUCTION 

• Equipment used for construction (assuming 10 hours/day, 200 days per year): 

o front end loader 

o two dump trucks 
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U. S. Army Co1ps of Eng ineers, Los Angeles Districr Appendix G 
Assumprions Used ro £sri mare Air Emission Esrimares 

o scraper 

o dozer 

o grader 

o backhoe 

o water truck 

o roller 

• Bank stabilization materials will be obtained from the constructed wetland excavation 
sites. Any additional materials needed for the bank stabilization will be obtained from 
the other proposed restoration sites within the river channel. 

• Construction will occur approximately 200 days per year. 

• For employee trips, assumed a 40-mile round-trip commute per day. 

Table G-1. Assumptions for Channel Excavation and Bank Stabilization Emission Estimates 

Years of Heavy Total Earthwork Daily Employee Employee Commute Distance 
Altemative Earthwork Construction Volwne (CY) Trips (round trip miles) 

0 5 4,161 ,000 15 40 

F 5 8,400,000 25 40 

N 5 4,678,500 15 40 

E 5 5,605 ,000 15 40 

A 1 23,000 10 40 

RESTORATION AND MAINTENANCE 

• Construction will occur approximately 200 days per year. 

• Restoration implementation will consist of three general steps: clearing and grubbing, 
excavation, and preparation for planting. 

• Vegetation removal emissions based on dozer emissions only. 

• Saltcedar removed during initial implementation will be disposed of by burning. 

• Equipment used for construction (assuming 10 hours/day, 200 days per year). 

o front end loader 

o two dump trucks 

o dozer 

o backhoe 
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U.S. Army Cotps of Engineers, Los Angeles District Appendix G 
Assumptions Used to Estimate Air Emission Estimates 

• For employee trips, assumed a 40-mile round-trip commute per day. 

Table G-2. Assumptions for Construction Emissions Associated with Restoration and Maintenance 

AtmualDump Truck Distance on Employee Commute 
Truck Trips on Daily Employee Unpaved Roads Distance 

Alternative Unpaved Roads Trips (round trip miles/load) (round trip miles) 

0 300 15 2 40 

F 500 25 2 40 

N 300 15 2 40 

E 300 15 2 40 

A 200 10 2 40 

RECREATIONAL USE 

Vehicle trips were based on the revised study prepared by the Va Shly ' ay Akimel recreation 
technical committee (see Table H-3). In addition, 25 employees would work onsite traveling 
40 miles round trip. Recreational trip emissions were assumed not to vary by alternative. 

Table G-3. Estimated Traffic Associated with Recreational Use 

Period 

Summer 

Prime 

Non-prime 

Winter 

Prime 

Non-prime 

Va Shly 'ay Akimel Ecosystem 
Restoration Feasibility Study 

Daily Recreationist 
Trips (round trips) 

273 

69 

409 

137 

Final Environmental impact Statement 

Daily Employee Total Daily Trips 
Trips (round trips) (round trips) 

25 298 

25 94 

25 434 

25 162 
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EXECUTIVE SUi\JjVLU<Y 

Liesch Sou1hwesl, !.nc. (Liesch} "Was retained hy Salt River f-'imci·i\i1aricopa lndian Cmnmuniry 

(SRPMIC) to perform a Phase 1 Environmental Sit,; Assessment (ESA) of the Property identified as 

an approximate 17 rmlc stretch of the Salt River IJ·om 11.ig!nvay .I OJ to the Granite Reef Dam 
; DC' J' lC1J'" (l ,,'1-)')'l'lt 1/. t1~'t'll' 'I rr"j {)'I~ ,_, .. l'' .. 11 /< ·1· <le () f t· 'h" i','·:T) 1 fJj'' (> ( t'l··"' I'; •IPT '1' t)i' 'l'llll'f)l) <;)p 'l 1'.' r-t,.; .<:: '.!<0 f"()" J''l ''l'J 1 ' · .,. ;! , t 0 ut, -~). ....... ,"....,." J ...... c ..... L,.::> ...... ,.....,.,_ L-~ ...... -.. J. . .<\.... J..~ ... -~.~ ,.__, -~· . .,""\ .. 1 .. 1...;.1 .. ,~ •..•. -:- . .....,~ .. h~~-~-~ .... 

is to provide genera!. infomwtion with regard to environmental issues as part or the initial slagc for 

a proposed Salt I:Z.ivcr .Restoration Project tlla1 is being led by the Army Cdrp nf Engineers 

The Property consists of approximately 17 .. mi1cs of the Salt River that is borcL.::red by the SRP1v11C 

on tb:: north, Highway 101 to the vvesc High\Va)' 20.:?. ar1d tlw City of i\:Icsa to the south .. and the 

Granite Reef dan1 near the conf1uence of the Sa1i and V crdc Ri·v'CTS to tile cast. [lcvelopcd and/or 

utilized portions within <tnd!or on the north side of the nver include; Salt River Sand and Rock 

(SI~SR) (quarry operations with suble3scs io Vulcan, Cband!er Ready f>'1ix, Hanson, and lJnited 

f',.Jctro), five recharge ponds operated by tbc SRP\'1 rc v:hich receive trcmed \Vater from the City of 

Mesa .. several irrigation nm off ponds, Arizona Propme, Saddieh<tck Cornmunic::nicns, Cypress 

LandfiU (old Tri-Cities LandiiH!Countr::-: Club LanJflll). Cypress go! f' <:Otlrsc, RV Stor:.tge I'uci lity, 

JR ·s Convenience Store:. United lvletro quarry operations, Tri-Cities L:mdJiJ] and S1:ZP methane gas 

power plant, Granite :Reef Underground Stors.ge Project lCiEUSPl rechJrge ponds. the Arizona 

Canal, South ('anal , Sa!t River Sand and Rock (Higiey· quarry operations V.'ith subleases to Vulcan. 

Hanson and United Metro) :md the Granite Reef danL Developed and/or utilized port)ons within 

and/or on the south side of the river include: four recharge ponds operated by the City of Mesa, the 

ivicsa northwest wastevvater 1reatment plant, Ccmex ~Ftar:ry operations. various connnerciaJ 

businesses (induding, hut not Jiirjted to, Car Smart. Little Dealer, Little Prices. Superstition Springs 

Crushi11g .. Pete's Di.escl Repair, Heritage ·rrucking, Redburn Tire Corup~my, Carports Etc., /\Upricle 

Marble and Granite, i\rtistic Ice Creations, and Alumi-Cover Tnc.), residential properties, /\DOT 

storage yard, Jviesa storage yard, Mesa Police Depa1in1cnt FLring Range, North Ce-nter Street LmclfilL 
Tri-Citics Landfill, Vulcan demolition debris landfill, agricultural land, Lehi Cemetery, Hrgbv;ay 202 

Coustructi(Hl ;md storage an';a, Chandler Ready \Ji;.: quarry. horse Ltrm, southern canal, Sa!t P..jver 

Sand and 1<.ock (JTiglcy operntions- offices), primate research center, u:nd the Granite Reef Dam. 

Access to private properties within tbc City of !v1csa on the south side of the River; private 

allotments v,rithin the SRPI'v-liC; and, to the Cypress golf course, RV storage !i.lcility, JR's 

Convenience Store, and Saddlchack Communications were not pmviclcd a1 the time of Liesch's site 

visit, thcrcthrc, only the portions of tlwsc areas visible from public righl··of.ways vverc observed. 

LlESCH SOUTJI\VEST, INC 
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Based on Liesch's assessment the foHo,;ving environmental issues \Vere identi f:e:d for lhc Property. 

I 
I 

Salt River Sand and Rock 

.. rvraintcnancc shop ... . wash rack, chernical/waste storage 

• Lube shop···· staining :md dJcrnicaJ!\,iaSte storage practices 

• Sand b lasting/paint area -- bare ground 

• Veh}c l.e repair and storage area····· bare ground 

• Large quantities of debris (disposal practices) 

• Cement dump area 

• Fonner leaking UST (historic) 

Chandler Ready Mix at SRSR I • Maintsnance shop storage practices, staining 

• Wasb down area - corrosion, staining 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hanson/United l\'letro/Vulcan Cement Batch Plants at SRSR and Higley 

• Wash down areas ····· staining. corrosion 

• Vehicle rna.in tenancc -· staining, storage practices 

" Chemica! storage - leakage, some without secondary cuntainnwnt 

Vukau Mainten.auee Yard and Asphalt Batch Plant 

• vVash down chemical storage ·u·ea- staining 

• Fonner USTs ···· (historic) 

• Four ex isting USTs 

• ! 999 Exp losion (historic) 

• DebJis!pa:is storage area 

CE.JVJEX Operations (and associated operations) 

• Assumed issues same as other quarries 

Arizona Propane 

• Former si te opcratjons (Forest Jlomes) 

• Stockpile of debris/waste 

• iVbintenance sump 

·······························--··-----
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Various Commercial Businesses 

• Chemical/waste sto rage 

• References to spills/releases in the da1abase 

• USTs/ASTs 

United Metro 

i"''j·Jo•rJ·)i<''ll <.:t.OJ''l\'· .. · 'll'C~ ' • ( ' 'J'1t1l '"l'()L"' ,·[J"''''t1'' 'l'l ' ! S'l'l 'I,P1 .. " o \ \. . ..- v .. ,..._,.(. . .. J _ ( ~; \., '-• · 'O.A l \,..., ,_. .., ~ $.") \, ·l .+A. , .J ( ,1.\ .•. •. .,.<; . .. ~ J.tb) 

Cement hatch plant chemical storage 

Cemenl!asphalt dump area ·· ·· extending over hard bank 

\Vash down area ····· corrosion, Wtining, pond 'Natcr 

Former t.rs·rs (histor.ic) 

Enviro-Systerns 

• Soil contamination clean -up (hiswric) 

• Fonner site operailons (unkncnvn) 

Tri-(~ity l,andfill (north and south sides) 

"' Groundwat cr contamination 

• lVlethane rnigration 

North Center Street Landfill 

• No information available 

Cypress LandfiH 

• Known contamination currently requesting brm-vnfield pilot study funding 

Mesa Firing Range 

• Lead contarnination 

• Berms constructed of debris/soil mix ture 

Vulcan Demol.ition Dt'bris L,andfill 

• Unknown 

Cha ndler Ready J\'IiX - at Gilbert Road 

• Assumed issues same as <)thcr quarries 

...... .......................... ___ .... _. _________ _ 
LIESCH SOUT!IWEST, n ~c. 
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1.0 INTRODlJC'l'ION 

Liesch Souih,vesL Inc. (L.iescb) '"''as retained hy Salt River Pim::J-Maricopa lndian C:ornmuniry 

(SRPl'vliC) lo perform a Ph.ase I Fnvironrnenral Site ;\ssessment (ESA) of Uw Property identified as 

an approxi rn::ne 17 -rnlle stretch or the Sul1 River frorn Highiv:ry l Ol to the Granite T~ecf Dam 

including ahour j'4 mile area on each side oftlK~ c:enier or the river. The purpose of this assessmeni 

is to provide gener;li information with regards to environmcrJta1 issues as pad oftbe initial stage kJr 

a proposed SaiL River Restoration Project that is being led by the Army Corp of EngiH,;ers. 

An experienced ESA investigator conduct(~d a reconnaissance of the Property on March 20, 22, 25, 

26~ Dnd April 15 through 19, 2002. This report presents the infonnation obtained by Li.esch dnrins 

the course of this ESA investigation. Access to properties, which are located \.vitllin the boundaries 

oftbe SRPl\1lC, was provided by lvlr. Morris Paukgana, Ms. Dawn Daw, M.s. Debra Frein and \'lr. 

Rich Allen of the SRPMIC. Mr. Gordon Haws and Ms. Chr:isiine Zielon.ka •.vith fhe City of Mesa 

provided access to the City of Mesa firing ra11gc and wastcv,rater treatment plant. 

Figure 1 {A.ppendix A) shovvs the Property and indie<Jtes the approximate location of the relevan1 

sites within the Property. In addition, incl uded i.n Appendix B is client-supplied inJonnation. 
\Vithin tlY~S"' d')C1l11J''l1[S t 11c~rc: '1'''' vmirm::; t';rrt' t'•'' 0 ~ rld dia.: c.n·-:p11S' «hi)\ \!; 11H SI) C·•'t. l"l'' s·;lp t)\·)·l1l)(·[ :l l'!."'S' fh'lt . . ..... . . . .... ........ ..... .,. . ......... ~ ....... 1: ....... (.;..;:~ (., · " ...... "'0:;. >,v.;:)(.,. A .:;:SIU.l .. . >. ,..)_- ~~-" -t:.> ' ~ '-· ............ .~: . .......... ~ .... ·' '·· ........ , l..• ,, 

were provided by SRP.MJ.C or indivjdual site repreS¢nlatives. 

2.0 SCOPE OF W OR K 

The scope of work conducted by Liesch for tbis ESA inciudcs the foUowing items: 

A. vistwl ;,valkover assc:ssrnent of the referenced proper ty, identifying exist ing smi~acc 

conditions and any obvious sigm; of conta.mi nation. 

A visual survey of adjacent properties for cunent land usc and any obvious s1gns of 

contamination. 

• Personal contacts w1tb state, county and city regulatory agencies to determine if any 

environmental problems or spiHs have bce.n reported on or adjacent to the site under 
. . ' mvesngatJOn. 

J:Zevie\.V of the US(:TS quadrangle map f()r locations of cana]s, wells, pipeLines and ot'ber 

features that may potentially affect the Property. 

Review of available plans and specifications, drawings, site plans, surveys and similar 

documents concerning the Property, 

• Review of historical a.e:rial photographs and Sanborn Maps (if available). 

e Rcvicv, of historic property records made available by the property owner. 
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• Assessment ofthe pc,ssibk pr..::scnce ofPCBs at the Property. 

• Rcviev,; of a regulatory database search (FirstSearch Report). 

• Personal ]nterviews with persons knov~·Icdgcab l c of past <mel present activities on the 

Property, 

Preparation of a report smnmarizing the factuaJ findings of the asscssm.enL 

Due ro the exlensive nature of this project, Liesch has focused on idcmi:fYing general enviromncntal 

l·,.,,,.!j·e·c:: ltl' il ,.l.,'.l" be·· ·()f,~()11('"l"D to ·\ 1 "i'~ ". }r")i<"r~t ;;:I··Lul'•' [t" ' '11) ·:·s P('\·rt of" +l1(' j)l'nl"'')"'-t·>d s~·Ji n .;"•"r ·r)c·'C::1.{)1"''l1l·(.)D W..;.) .... ...._ \.~ .£n i ;(J .. . ,. '-' ... ., ....,._. i 1.. - t \....Jv~ ... ,t •'-· .... ) ' u .. ~.. t-1. ... . .. _, .. · tl , . · ' ·' .;t. ~ . , .••.. ~··• '1.· .I\. .. :· vv,,; ,. ""\.. , ..... l.. 1(. y •••• 

nJ·(·li···•'!·. JA\c·;r'"'S'' lr> ]-)··--t'v·lte nr·nJ,,...I·tr·c··.., ,.,;,l.ll.l1 L·h,··~ t .. ,l.t\t OF~.,1e::::•J or~ t'.,"' S•>"t11 SJ. rL' o~·t] ·,r~ 1·,}; -•. ,.~r ~111d tu·-t · · J'->.J . . , .... v .. .. ) .. l.. ( .. ..,....., z- ·· ._, .· '-' ... ,.) v .i t -~'--- ' · .• -" .. . t .. ~ . ... ,. .... , . J t~ ..... .... , ~,. u .. .. \. .. , .... ! .-.... . " \iV ~ 

the Cyvress golf course, RV storage faciJ]ty, JR's Convenience Store, Saddleback Conummications, 

and pri vate allotted land within SRP!'AJC was not provided at the tin1c or Liesch ' s site visit 

'J'hcrefore, only the portions ofthcse areas visible from public right~or:-\vays were observed. More 

--'etc•J.l "'Ci "S'"t··~«S111P:l1!·. qf J.11r'lt'vidua] r!f(~::lS \\'iti1;1, i'f1'·~ JJr·on,~.-t\: I'"' >' '" f)'" "J '-':cess··"r-v' Cl,.C'j·)''···'(11.11'' Uj1(J·'·l tl'"' ~J. u. ~ . ...- . ( .~'"~.;- .,.. ~ ....... o,.; '\. ... . .... \.~ \. '' · ( . .. .. ... .. , .... "J.;. ~ ... \..... ··t· vi.':....,. l..tJ,.-.• } ' · .._... ~ .... - ..... {.t ... _, . '-'£.1 1 b . ~ J 1 .... . 

specific proposed restoration. 'J'his site assessrnent does not include a comprehensive compliance 

analysis regarding iocal, slat(; or federal environmental lasvs, rules or regulations. The following 

sections discuss the i:nfonnation obtained f(;r thrs project. Section 10.0 presents Liesch ·s 

conciusJons. 

3.0 PROPERT'Y HAC.'.KGROlJND 

3.1 Property l.Aicatiou 

The Property is located within Tm-vnship l North, Range 5 East, Sections 3, .t 7, 3 and 9, Township 
) N<)''t.l1 1<·111<-u~ S ·l~:~''S.l. <;"'"'~t ·J, O'lJS ?'\ ')(} -:l,3 '34 :"l'lL'1 ')5 'tUd ·-J·'> -n~<,rt1S1-11. l1 '7 Nc·)rth l<·F-! C!f' '1 E··:tst .-. .,., .">...{ -.' "'<.(. . 0 ..... - .. ..-.(A. .... :....J-...·V . '- ,.._.....-) ...... t~ :: .•. ~.._ ~ ..... ' ~:i .. i--' ( s. \..lY >. • . 4.. • - _ " .L~.'; _1'\. .~ ... i.,:"';'"' \. <... ' 

Sections 13, 14, 22, 23, 24, 27, 28 , 29, and 30 of the Gila and Salt River Baseline and Meridian. 

3.2 Property lkscription 

T.he Property consists of apprc)xirnatel~y 17-miles of the Salt River that is bordered by the SRPrvHC 

on the north, Highway 101 to the west, Highway 202 and the City of Mesa to the south, and tbc 

Granite .Reef darn near the confluence ofthe Salt and Verde Rivers to the east. Developed and/or 

utilized poriions within and/or on the north side of the river include: SaJt River Sand and Rock 

(quarry operations \Vitb sublea::;es to Vulcan. Chandler Ready Iv1ix, Hanson. and United fv1ctro), five 

recharge ponds operated by the SRP1vflC which receive treated water fJ-om the City oCivksa, several 

irrigation nm-offponds, Arizona Propane, Saddleback Conm:mnications, Cypress Landfi1l (old Tr:i

Cities Landfill/Country Club Landfill) , Cypress golf course, RV Storage faciLiTy, JR's Convenjcnce 

Store. United .0.1etro cp.Hu-ry operations, Tri-Cities Landf:!ll an.d SRP rneth::mc gas power plam, Granite 

T:Z.eefUnderground Storage Project (GRUSP) recharge ponds, the /\rizona CanaL South Canal, SaJt 

LIESCH SOUTHWEST, INC. 
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.River Sand and Rock (Ffigley quatTy operations \vith subleases to Vulcan, llanson and tJnit.cd Metro) 

and the Granite Reef dam. Developed and/or utilized portions •.vi thin and/or on the south side of !he 

river include: fi.rur recharge ponds operated by the City of Mes::t the Mesa n~)rthwcst 'Nastewater 

treatment plum, Cen1ex quarry operations, various commercial businesses (includi.ng, but not limiicd 

to, Car Smart, ljttle Dealer, Utt1e Prices, Superstition Springs Cm.shing, Pete's f)iesel Repair, 

Beritage Trucking, Redbum Tire Cornpd1y, Cuj; ;rts Etc., Allpridc: Marble and Granite, Artistic Ice 

Creations, aJJCt A1umi-Cover Inc.}, residential properties, Al)OT storage yard, ·Mesa storage yaJcL 
M.esa PoLice Department }::'iring I<.ange, Nmih Center Street LandfilL 'fri-Cities Landfill, Vulcan 

demolition debris lanJfiJf, agricultural Jand, Lchi Cemetery·, Highway 202 Construction and storage 

area. Chandler Ready Mix quarry~ horse fann , southern canaL Salt River Sand and Rock (Higley 

operations····· offices}, primate research center, and the (J.ranitc Reef l)am. 

The followiDg is a description of the various areas of the Property: 

Salt .H.iver Sand and Hotk - lV1esa O perations (Including \Tuic;:m) Hanson, United Metro cement 

hatch plants, maintenance are(JS, ami \Vash down areas; Chandler Re;,tdy .\1ix operations: and, Salt 

River Sand and Rock Construction) 

Liesch Southwest, Inc. toured this portion oftbc Property with . .Ylr. )\ilorris Paukga:na of the SRP.ivHC 

on March 25, 2002. We vverc unaccon:manied bv a renrescntative fi-c1m SRSR during our \Valkover. 
' .;:,. "" ;; ....... 

However, p1ior to our walkover Mr. Vern Wilson and Me \\layne Hills provided general 

infonnation regarding site operations. 

The Salt River Sand and Rock. (SRSR) ·· ···· Mesa Operations is an Sl{J)~,UC enterprise business that 

operates a sand and gravei quany. SRSR encompasses over 150 acres of developed land between 

approximately Dobson and Alma Schoo] Roads and Md(eiJips .Road and the Sa1t J.:<.ivcr. In addition, 

SRSR-Mesa Operations have active mining operations ongoing \vith t\vo portions of the River, 

including just south of the developed portion and further east ben.vccn Tvfesa Drive and Gilbert Road. 

Within the developed portion of SRSR, there are subleased a.reas that include Vuk;:m, Hanson, 

United and ivlega-Jviix, and Chandler Ready 1v1ix (RMC) cement batch plants, maintenance areas, 

and cement truck v;ash clm:vn areas. SRSR also subleases space to Salt .River Sa11d and Rock 

Construction. This company has several storage trailers and store:s large sections of pipe used for 

highway road construction projects. A one million-gallon aboveground storage tank (AST) 

containing Dy ash is also present on the property. Phoenix Cement owns this .AST. 

SR.SR operational areas include an office complex, a testing lab, a maintenance shop, a lube shop, 

v;clding shop, equipment storage areas,. a sand blasting area, a f11e1ing area, aggregate crusher area, 

a cement dump area aruJ water distribution pond. At the lube shop, Liesch observed numerous 55-
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gallon drums and various sizetl .ASTs containing new and used automotive chemicals. Significant 

staining was observed in this mea and the containers appeared teo he stored in a !wphazard manner. 

·rhe nmintenance shop also included severn! areas \vbere drums and small qnanlities of new and used 

automotive chenrica1s \Vere stored. ]u addition, a wasl1 rack \vas t>bscrved on th.e north side of the 

shop. The wash rack water reportedly drains to a contaimnent basin and is pertodicaily purnped out. 

Perrokurn based staining was observed in the area of the wash rack 'I'he sand blasting and 

cquiprncnt storage are;:s \vere at v:1rious locmions a1 the site. ·r·hese areas arc situ:ued on bare soil 

and sand blasting material and petroleum stainc:d soils were observed in these areas . 

The sub1cased areas operated by Vulcan, lJn!ted 1'v[ctro, Hanson and 1\.MC' each. included a cement 

mixing area, a vehicle maintenance area (except Vulcan)_ and a truck w·ash dov.rn arcu. Each batch 

plant was similar in construction and each stored cement admixture chemicals in ASTs. There •verc 

approximately 8 to 12 .AST:s of various sizes at c:ach loc~nion. \Vith the exception of the lianson 

Plant each had secondary containment structures. The vehicle maintenance and wash down areas 

(Vulcan is iocated in a separate kased area) are relatively small and art for conducting minor repairs 

on the cement trucks. The wash down areas are for washing the e:'<tcrior of the cernent trucks prior 

to ienving tbe site. Ty1)ical obscrviJtions in maintenance areas included one or more AST fuel tanks 

and various quantities of TJC\V and used auto1notivc chcmica.ls. At the v-:nsh down areas, Liesch 

observed high-pressure \Vashcrs along \vith rinse 'Nax, an acid based solution to remo ' C cerneut, and 

a neutrcdizmg chemical. tvlost of the ASTs and some of the srnaller quami:ics of sh>red chemicals 

and waste wert within containment structures. Some soil. staining was observed in areas \.Vl:iere 

secondary containrnent was not present. In the v:ash do\vn areas, pooled water \Vas observed and 

corrosion ofthe gnmnd suri~tcc fron1 the acid solution \vas visible in these areas. 

'To the southeast of the developed portions of the SRSR site, Liesch observed numerous areas of 

stockpiled soils, empty c.ontainers, construction debris, iarge pieces o:f rnetal, and other debris. 

Reportedly sonte of this matcnal is the result of a v.:ashout from the upstTcmnlandfiJ1. Mr. Paul<:gana 

also reports that there have been complaints of illegal dumped materials, possibly drums, in this area. 

Also in this area, Liesch observed an area vvbere inigation nm-offwatcr from the agricultural fields 

to the north drajn to this area. A.lso a long tbe southern portion of the site is a ce:ment dump area 

;;vherc excess cement from the trucks is dumped. Pond water in this area appeared to be a blue· .. grcen 

color. 

A previous underground storage tank (UST) had been located at this facility. The lJST had leaked 

and remedia.l activ.ities cCJnsisting of excavation were implemented. According w I\·1r. Paukgana 

remediation and closure \VJ.S granted. 

______________ .. ____ .. 
---------------~--.... -.. -----.. -- .. 
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.A eornplele Phase t ESA was prepared for tbis si te titled "Phase I Environmental Site Assessment, 

Proposed TSA Multipurpose F· cility SE ofiv1cKcllips Road and Dobson Road, lV!aricopa County, 

F\rizona". ·rhe report was prepared for SitPMJC by Geotechnical and Environmental Consultants. 

Inc. (GT:C) and i.s dated March 8, 2002 . According to the report. ''a portion of the Site is being 

offered to the Tourism and Sports Authority (TSA) for deve!oprnent of a new nwllipurposc facility''. 

Vukan AsphaJtHaich Plant and M.aintenan ce Ya rd-- iVJesa Operations 

Liesch toured this portion of the Property \.'/itb Mr. Morri.s Paukgana of the SRPfvUC on March 22, 

2002. Mr. Kevin Derossett and rvtr. Eddie Centers of Vulcan accompanied us along with their 

environmental consu It ant. 

Tbc Vulcan asphalt batch plant and maintenance yard is located just east of the SRSR operations and 

encompasses approximately 40 acres. tn the area of the asphalt batch plant, Liesch observed four 

large A.STs containing diesel fuel, asphalt oil and bumer fueL All ASTs were in secondary 

containment structures and appeared to bt' in good condition. Also in this area, several small ;\STs, 

55-gallon drums and various siLed C01lta1ners of lubricants used for the asphalt pia:nt operations v,:crc 

observed. Some minor st~Lining was associaied with these storage containers. The rsphalt batch 

pLant is only a Je\v years old. Reportedly, this batdl plant was constntcted f()lJowing an explosion 

that occuned at the fom1er batch plant thai \:<..'as just. west of the current locatio!l. The explosion 

occurred in 1999. fvlr. Paukgana has indicated that there were some petroleum-contaminated so.ils 

associated with the explosion that required clean up. lvlr. .Pallkgana further noted that the clean uv 
was eomp!eted to the satisfaction oftbe SRP.MIC. 

According to records provided by the SRP1v1JC, there vverc six USTs located at this facility. Two 

USTs \vere removed and leaks were reported. I\·1r. Panl:gana indicated that aU leak incidents with 

respect to these USTs have been resolved. There are currently J(mr existing \JSTs on the site \Vhkh 

arc no longer in use but once \vere used to contain asphalt mixtures. 

The rnair1tena.'1ce area consisted of a shop, a l 0,000-gallon AST fheiing area, and a wash down m·ea

spacc. Within and surrounding the shop there were num.erous small quantities of automotive 

chemical/fluids and ·wastes. These containers appeared to be in good condition and \Vi.thin a 

secondary containmcnr structure. The wash down chemicals, which arc sir:nilar ro those at the 

ceTncnt batch pLants at S.RSR. >vere stored on a plati(mn without secondary containment. '[he 

storage location immediately adjoins the hard ba.nk of the JiVeL Leakage from the chemical 

containers W3S obser,red along the hard bank. In addition, corrus.ion from the acid was observed on 

the ground surface. in the areas surrounding the maintenance shop and wash down area, Liesch 

observed several areas where large quantities of debris were stored. Some of the debris appeared 
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lc be associated '>-Vith ii:mner cer:nent batch plan1 operations in this area. Other debris included 

concrete, oid AST.s and/or USTs, scrap vehicles and other equipment 

(Jrv of .1\Jesa Nortlnvesl 'Waste,, a ier Treal ntent Pl ant and Recha~onds 

Liesch tomcd thjs porti0n of the Property \Vitb Ms. Dav:n Daw and Ivls. Debra Frein ofthc SRPlVUC 

,)n April 15, 2002. Mr. (}ordon Haws, l'dr. ( 'ollum Hm1tcr and Ronnie Lopez oftth.: City oftvksa 

accompamed us. 

'IrK Mesa northwest wastcvvatc:r treatm.ent plant is located on the south side of the F: i ;er, south of 

liighv.ray 202, and east of lliglv.va,' 10 l. The site bas existed since the 1940s and began reuse of 

\vastewatcr activities in the 1960s. The eastern p<)Ttion ofthe plant has beGn in existence since 1990. 

'They are cunemly constructing a large cxp:msion on the western ponion of the site. The wastev;,.·atcr 

effluent horn this treatment pl.ant is rerlairned into nille recharge ponds. Four of Lhe ponds arc 

located on the south side oftbG sou1h bank oftbe river and five are located north of tbe TJOrth bank 

of the river. The treatment phmt <·tlso discharges to the river on occasion. rhcy conduct discharge 

monitoring in accorcbnce \vith their Aquifer .Protection .Permit 

Waste treatrnent cbcmicais stored on site include sodiuu1 hydroxide, sodiurn hypochlor1te, 

hydrochloric acid, methanol, and Cenous chloride. A diesel tank for fueling is also present on si.tc. 

All (.~bemicals arc s1ored in J\S'Ts and a.re \Vith1n secondary containment structures and no indications 

oflcaks vvere observed. Small qu:mtities of laboratory chemicals ;;m:~ also used and stored on tbc s:ite. 

Liesch observed a 30Ji00-gallon gas recovery A.ST on tbc site. This tank is used to collect gas 

generated within the digesters and is used for energy. 

CElVlEX O perations (Including various associated operations) 

Liesch observed the CEMEX operations from publicly accessible areas . CEMEX is locakd on the 

south side of the River. on either side of Alma Schoo! Road. CEMEX appears to be prirnarily witbin 

the City oftvfcsa. Ho·vvever, Mr. Bill Ganard ~...vitb the SRI)J\·11C - Econornic Development Off1ce 

indicated tbal they lease a srnall portion of ihe River trom SRPrvnc ·rhe operational activities 

appeared similar to those observed at the SRSR operations. There appeared to be various associa1ed 

b11siness.cs within the general area In addition, Liesch observed signs with the name Johnson and 

Ste\varL Johnson and Stewart appears to be the name of the contpnny prior to CEMF::X. Liesch 

assumes that similar environmental issues, such as those at SRSR exist for tbis facility. 

UESCH SOUTHWEST, fNC. 
Jun~.:: 21. 200~ Hydro geologists • Engineers " Environmental Scientists Page 6 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Arizona Propane 

Li,~sch toured this portion of the Property vvith M.r. Morris Paukgana of the SRPM.lC on Marcb 26, 

2002. 0Ar. Marrin Dawson, the ov:ner of A.rizona Propane, accompanied us. 

Arizona Propane is located near the intersection of'Alrna School Road unci _\,kJ<.ellips Road. Arizona 

Propane is a com.rnercia] supplier ofpropane and has been located <lt this site i~J r approximately 5 

years. Prior to occupancy by Arizona Propane. this site was utilized by l:.·orest IJc,mcs. a company 

that m1umfactured pre-fabricated cabins. Arizona Propane occupies approxirnatc.ly 2.5 acres of!and 

and includes an office bni1ding, a shop. two canonv covered storage areas. a propane s1oraf:!e area. 
W/ " ' J. ./ <..,. _. "' •--' " 

a fuel storage area, and a sand blasting and paint booth shed. Srnall quamities of automotive 

chernica! s and vJasies were present near the shop in containers ranging in size fi·om Jess than one 

gallon to a 500 gallon ASr . Some signi.ficant staining was observed in the area surrounding these 

containers. The floor d rains within the shop area reportedly connected to a sum.p that is periodically 

pumped out L-iesch abo observed a 6,000 and 10,000-gallon dieset ASTs. These .ASTs 1.vere in 

secondary containment and no signs of leakage were observed. 

To the south oftbe Arizona Propane s ite, Liesch observed a large stocl(pi1c of sojl and debris that 

l. ttcl 'lde,rl C•"J1'l'"'rl1 "'11'1 '"s'Pi'"l'll t :).C,'CJ '~'1 l. I" o 1\11· Da'v<:or1 t··11 i" ·~·l·:.t· ei·l· " 1 '\-''"' sc·~.,-,, •. )!Y"·<·l· Frl")J·11 ti-l'"' .::1 !· ~ f-~' ce ·· · --~ · " "-'" ,_. t...., \ t.. ... -....,.. ~ ~ ... ~\ '--' ,.,._.~ , ,;_:;';...._ , \'~,} :: . ,.. ._.. J.L~:.J.. . . 'L..I.i V · C!. ·~'> ~ - .. (:t.~: :· ·....,..,· .!,. ~.- . . ~ '-" •..•. ·J. '.t.. , 

of the Arizona Propane site prior to their occupancy to remove the debris that had been left by the 

former tenant. \ ::lr. Da\.vson also indicated tba:t tbere were some materials they had disposed of off: 

site. 

.P!.ior to occupancy of the site by Arizona Propane, an Environmental Assessment (E/\) \-Vas 

conducted at the site by SRPMIC. i\ draft copy of' the EA repon, dated .\thtrch 1995, was avai1ab1e 

for review within the lease nle at the SRP1'vfiC Economic Development Office (EDO). According 

to this document "no evidence of distressed vegetation or accidental or intentional dumping of 

hazardous waste \Vas observed·'. However, Liesch also revie'l.ved severa} documents \vithin the file 

that pre-dated the EA. These documents indicate that tb c previous tenant bad left numerous 

materials i:ncluding drums of solvent barrels of v,;aslc and tra.nsrnission oil and barrels of stajns and 

varnish. These docurnents further indicated consideration of a clean-up fee/reimbu.r.scmcnt to be: 

written into the Arizona Propane !ease. J1 is assmned that th is material \Vas disposed of by A1izona 

propane. 

Saddleback Communications 

Sadd!cback Communications is the t.clecomrm.mication company f(lr ihe SRJ)MJC. This facility is 

located near the in tersection of Alma School ::md McKeli ips Road. Liesch observed this site from 

·------· ·--·········-···----···-----·---·---.. 
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publicly accessible areas. No indications of' chemical or hazardous \Vastc storage \VCre observed. ln 

addition. 1:v1r. Paukgana is not aware of any environmenta l concerJJs at this nJCi!ity . 

. HZ's Con ven it~n ce . tore 

JR 's Convenience Sture is a gasoline station and convenience store that is O\vned by· a SRivfPlC 

community rnember. It is located at the northeas1 comer of the Country Cluh Drive and 1'v1cDo,veU 

Road. A.cco rdinr, to SR!VTPIC database records, lhrcc 1 0.000-lc.:al!on US'Ts \'•/en:; installed at tllis site 
..... " (,..,. > 

in 1987. No indi cations of releases bave been reported fen this site. 

RV St on1ge Yard 

A RV Storage Yard, ovvned by a SRPMJC community member, is located at the southwest corner 

of Country C!ub Drive and tvlcDcw.·elJ Road. ljescb observed this site from publicly accessible 

areas. No indications of chemical or bazard()US \VZtstc storage \Vcre observed. [n addition, .Mr. 

Paukgana is not aware of any cnvironmenta.l concerns a1 this facility 

Cvpress Golf Course 

Th:: Cypress Golf Course is located at the west Coumry Cbb Drive and ~outh of1VkDm.vcH Road. 

Liesch observed this site fron1 publicly accessible areas. Mr. Paukgana js not av:Grc of any 

environmental concerns a1 this facility. This si te is listed on the FirstSearch datab3sc as u spill site. 

The database indicaTes tha1 3 release of 60-gallons of an unknown material \vas released on Aptil 10, 

2001. 

Various Com1.m~rdaJ Businesses -South of River at Country Club Drive 

Various commercial businesses \Vere observed south of the River at Country Club D1ive. These 

businesses \VC!T all observed from publicly accessible c-treas. To the north of lbgh'-vay 202 and east 

of Countt)' C lub Dri ve, Liesch observed Supers tition Springs C:rushing, Pete's Diesel Repair, 

Heritage Truc.king, Redburn Tire Co. and the Arizona Department of Transportation (ADOT) 

maintenance/storage yard. On tbe south side of .Highway 202 a.nd west of Country Club Drive, 

Liesch observed Car Smart, Little Deak:r Litt1c Prices, CarporTs Etc. All Pri.de M.arble and Cira:ni te, 

Artistic Jce Cre~1tions, and Alumi-Cover Inc. Several oftbesc facilities are listed on thG FirstSearch 

Database as having USTs or LUSTs. In addition . Liesch observed the presence of severaJ ASTs, 

mailltenance areas, welding shops, and other operations that couid he considered environmental 

1.ssues. 

LIESCH SOUTHWEST, iNC . 
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I Crtv of !Vl esa F iring Range/Storage Ya rd/North C<.'ntcr StrG~tLandfil! 

I .Liesch toured this portion oflhc Property vvith Ms. !)awn Daw and Jvls. Debra Frein of the SRPMIC 

on April 15, 2002. i\tlr.Gordon 1-laws, Mr. Collum ITunter, and Christine Zielonka with the City of 

I Mesa accompanied us. 

The site is located on the south side ofthe River at North Center Street. 'fhe firing range has been 

I in operation since the 1960's and iniriaHy consisted of one range, which is now utilized as a retention 

I 
basin. There are currcmlv 5 ooerabonaJ ra11ges that are used f(w trainine, nvo dassroom buildinRS, .,. ~ :..,../ ..... , """' 

an office, an armory} and a car impoundment 1ot. Chemic(lls used on site include small quantities 

of gun cleaning solutions and lubricating oils. They also maintain a parts washer 1ha! utilizes a 

I citrus-basedt~ lSO~'eint s1~1ll:e binvestigal ti ~~s hhavc be~n' conducted tat the ~iring'~~-~ngfic ~ith regard tof:1he 
presence o . eau c ust. ns ... as resu teo m t. e a..<>p11al1 pavemen covenng m u1c mng range sur ace 

I to minimize dispersion of .lead dust. At the current time, there is no tead recovery S}'Stem in place 

at the firing range. However} the City of tviesa has indicated that a system will be installed in the 

near future to recover lead. The lead recoverv svstem will include recoverv of e:xistix1g 1ead witl1in 

I 
" ..' ,) ·~' 

the ernban kments . 

I To the south and of the firing n:mge is a City of Mesa storage yard. The storage yard included em.pty 

tra,sh dumpsters, vehicles, and a large pile of grotmd asphalt (roto,·rnillt Other jtems of note include: 

I the side cJnbankmcms of each firing range appear 10 be constructed of till soil material tincluding 

a large percentage of waste debris) and the facility 1s on D septic system. 

I Prior to use of the site as firing range and storage yard, this area was utihzed for dispos1d ofvvaste 

by the City of ivlesa. The Ory o f Mesa has referred to this Iandfi]J as the North Center Street 

I LandfilL 'f hds landfill should be distinguished 1:1-om an adjoining landfill located irnmediately east 

of North Center Street that 'vVas operated by the SRPM.IC The landfill to the east of:t'-Jonh Center 

I Street has also been refened to as the North Center Street Landfill in some documents but typically 

is refen:ed to as Tri-Citics l .. andfill (an extension of the ·.l'ri-Citics landfill located on the north side 

I oflhe River). According to ivJs. Christine Zielonk~a virtually no ini(Jrmaticm exists for this landfilL 

\V\thin the City ofl\1esa records there is reference to this landfill, as a part of an overall discussion 

I 
ofthc landfi lls i:n the area, indudin.g a map showing the appro.ximaie extent ofthc v;astc boundari es. 

However, no investigations have been conducted specificalJy for this JandfiH. Dasc.d upon discussion 

with iv1s. Christine Zielonka and 1vl.r. Rich Allen and given the fact that the firing range has been in 

I existence since the 1960s, this landfill may have pre-dated the Cyprc·ss and Tri-Cities landfills on 

the north side of the River. 

I 
I ... .. ········'-'········•"'·"'"'""-·-· ........................... _____ , ___ ----------
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SitPMJC Cypress Landfill (old Tri~Cities Landfill/old Country Club Landfill) and Tri-Cities 

.Landfi lls 

There are three landfills located wilhin the SRPN!IC ncar the Sai l RiYer. These landfills include the 

Cyprcs~; Landfill (also known as Uw old 'fri-Citics Landfrll and the old Country Club Landf1Jn, the 

Tri-Citics Landfill on the north side of the River, and !he Tri Cities Landfill on tbc south side of the 

River (referred to as North Cellter Street landfill in Slnnc chH:.lllnen\s). Tbc c:ypress Landfill is 

locmed north of the River and .south oflhe Cypress Golf Course between Alma SdlCHJI Road and 

Country Club Drive. This iandfiil operated f'I"om at least the early 1960s unti.l approximately 19SO. 

This landJIH \Vas never permitted nor have closure procedures been initiated. TtJvcstigmions 

conducted at the site included a 1990 inspection by Ecology and Environment llJC. on behalf of the 

US Environmental Protection Agency. This investig3tion was conducted in response ro the 

discovery of 1J1c \;isi bk presence of c;o to 65 drums in various stages of decay. Fourteen of the drums 

were removed tmdeT emergency procedures through the ;\1)EQ \VQ/\.Rf program. No additional 

irwcf>tigations have been conducted since tbat time. According to the SRPI\lfC:. they arc currently 

in the process of submitting the site into US EP/\. Brmvnfield Pilot Project program. !tis the intent 

of the SRPI'v11C to clean up the site for :t1.:ture development. 

The Tri-Citics Landfill on the north side of the River operated from 1972 until 1993 and contains 

approximately 40 million cubic ·yards ofv:astc. Tri-Cities Landfit1 on the souib side oftbe River 

operated from approxirnately 1979 to 1980 and coniains approximately 3 million cuhic yards of 

waste. This landiill was used by the SRPIVliC when now in the River restricted access to the Tri

Cities Landfill on the north side of the River. The landfills accepted residential waste, commercial 

cons:ruction and den-:olition materials, landscaping \\'aste, and some inert soil, <1sphalt, and concrete. 

Lnfotmmion regarding these Im:dfi.lls wa.s obtained from discussions \Vith Mr. Rich Allen and a report 

titled <·Final C losure Report and Post Closure Maintenance- Plan, Tri~Cities Landfill and North 

Center Street Landfill" dated Scpternber 1994 and prepared by CH2M Bill. J\ccording to the 

infonnation, both landfills arc unlined but were closed with final grading, a barrier ~ayer, and a 

vegctati ve layer. H istorically, there had beeu concerns regarding :methane generation and migration 

and groumhvatcr contarnination fiom the landfills. To control rncthane gas migration, each landfill 

has a meUutne gas collection system. 'The landfi11 on the south side of the River has a perimeter 

system witb a flare. The lancHi1l on lhc notih side of the River has a collection system that is 

currently being directed 1o !be SRP metha:ne gas pov,'er gcncraticm system. Previously the gas was 

Dared. 

Groundvvater monitorinc. has been on ~:wine. \Vith regard m these landfills since at)1)roximatelv 1980 . 
..,... .;,....; ........ l" t <,/ 

Tlv rronilnrinu '}' 1<:i'~P1 inclnl·'"S f[ve wells. Tbc ·nost recent rol'nd of" <;•»rtpl'wr o~·"-'bnwrv !!l()')) ...... . ..1. . . •• .• . l. .,::). )"'""..,.·"' . . -... ~v. . · "· ·.·· " .1. · .. ~ •• . . .• ~ >1.."-.• ..... 1 .. ;:::.• .. v ..... . ... """' ~"·· ...... 

June2i~2002 

··········--·--···--···--- -----·············-······---····----
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included sampling of two \Vells at SRSR, According to Mr. Rich AJien, vo1atiie organic compounds 

(VC)C's) in tbe groundv;atcr had posed a concern sc eral ycars ago. Since. the insralhuion of the 

methane gas extraction systems, !he groundwater quality has drastically improved. Therefore, 

suggesting that tb.e g:roum:Iwa1er contamination \.Vas the result oflandrill gases rather than leaching. 

AcconJing lo the summary of tbe february 2002 groundwater quallty data, no Maximum 

Contaminant Levels (MCLs) for VOCs \Verc exceeded. 

A UST \vas formerly located at the maintcntmcc shop at the Tri-Cities landfill on the north side of 

tbe River. Tbis UST has been removed and no releases were reported. 

SRP Methane Gas Povver Plant 

The SRP tvtethanc Ga.s Power Plant has been in operation for approximately 6 months. Tbe plant 

utilizes landiill gas extracted fiom the adjoining Tri-City ](uHHilL Chemical and W~L<>te storage at 

the plant includes new oil stored in a 2,600 gaDon AST and a 1,500 gaUon \vaste oil i\ST, The oil 

is used for the generating engines. Liesch a!so observed the presence of an AST used to collect 

condensed water from the syste:nL The ASTs were stored in secondary containment structures. No 

indications of leakage were observed. 

Vutcan Demolition Debris Landfill 

The Vulcan demolition debris landfill is iocated south ofthe River and south of the Tri-C1ty 1andii!l 

on the east side of Nonh Center Street This sjte is located in area that is within an u.nincorporated 

nortion of i'vtaricopa Countv. Liesch viewed this site from nubliclv accessible arcas. 
.. ¥ 1" -' 

Un ited Metro 

Liesch toured this portion ofthe Property with Mr. Morris Paukgana of the SI<J'}vHC on March 26, 

2002. We met with Mr. Russ llam.pton, Manager of'United Metro. During the site visit, Mr. Joe 

Delarosa, an employee of United Metro. accompanied us. 

United Metro operations me located on the southeast side ofHigh\vay 87 and approximately~'.; mik 

north of McDo'NeU Road. United Metro's lease encompasses approximately 170 acres. The 

operati onai portion of United Iv1 ctro 's leased space includes a cement batch phmt, an aspb.:::Llt batch 

pJ.imt. office area, a majntenancc shop \Vith fueling area, a distribution pond, a chemical/waste 

chemical storage area. a w·elding :uca, a a .. sphalt soap down area, a ccmem truck wasb dv.vn area, and 

a ccmen1/asphalt dump area. ()perations at tht> facility began in approximately 1954 as Unizm 

Rock. United 'Metro took over operations in i 995. 

LIESCH SOUTHWEST, f.NC. 
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At the mainienancc shop area, .Liesch observed numerous containers of new and used automotive 

chcrnicals including lubricants. nc\v and used oil, ne\v and used antifreeze, parts c1eane:r, and oil 

El!ers. ·rhese chemicals/waste were stored in various size containers. A 1 ,000-gallon \vaste oil tank 

i!l(!ng with J 5 empty 55·ga.IJ()u drums \\'ere observed to be in a secondary containment structures. 

The rernaining containers were on bare ground. The fueling areas consi;;ted of two AS'T's (15,000 

gallons and 2,000 gallons) that were \Vithin secondary cont:1inmcnL Prim to the AS'fs, the facilny 

utilized two underground stc)tetgc tanks for fuel containment. These USTs were removed in !991. 

Releases \Verc detected fi·orn both lJS"I's and reruediation effr)rtS 1verc initiated. 1\tlr. Paukgana 

indicated that c:lcrm up has been completed to the: satisbction of SR.PMJC. 

Both the cement truck '''ash down ami asphalt soap dowu areas utilize release agent chemicals. In 

the cement truck wasb down area, corrosion and staining fi·o;n the acid so!ution \Vas visible on the 

ground surface. 

Liesch observed an area ofchemicahv::Lste storage adioin.ing the welding area. Reportedly this \Vas 

the f(!nner maintenance shop m:ea. In this area. there were over SO 55 -gallon drums of used oils and 

solvents, numerous bllckets of oils, and various oiber containers. Most of these containers were 

haphaz<:udly stored with.in a secondary containment structure. Extensive staining was observed 

\Vitllin and surrounding the containrnent structure. 

Tcnvard the s,)utbem and southeastern portion of!he site (neaT the .River), .L .. iesch observed an an::a 

where excess asphalt and cement are durnped. This m:ca is also utilized to dispose the fine sediments 

that are removed from the clarifier that ha.DtHes the process v:ater. The V{ater is recycled back to the 

distribution pond .. In some areas, the ceim~nt!asphalt hns extended beyond the River ernbankment. 

Also in this genera! area, Liesch observed pond \Vater. Accon:lir.g to Mr. Delarosa, th:is \Vater is 

from run-off from the cement truck \Vash down and cement dump areas. 

The cement and a.;:;pha]t batch plants both stored chemicals/materials in ASTs. Approximately eight 

;.\STs containing adrnixtures were obser•.;cd in a secondary containment structure at the cernent batch 

plant area. Chemicals/materials at the aspha l.t batch pl<mt included two AST's with bumer fuel and 

two ASTs containing hot oiL Small quantities ofrclcase agents and lubricm1t oils were also observed 

in tll~: asphalt batch plant area. 

Former Enviro-Svstems 

EJwtro-Systerns fonnerly occupit:d a site located just wes1 of the United 1\'!etm Facility. Enviro

Systems is a pre-cast concrete operation that occupied :he site from approximately 1978 until 

approxi:::rlateiy 2001 Prior lo their occupancy, the s ite was repmiedly occupied by Defiance of 

June 21'S 2002 
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Arizona ihnn approximately 1968 to 1978. No ini(xmation regarding tl1e opGrations performed by 

Dcf1ance of Arizona was available . According to infbrrna1ion provide by SRPMIC'. Enviw-Systems 

utilized form oil as puJi of their operations. [n l999. four areas of stained soil \.VCH;' identified at t.be 

site. At the request of' the SRPMIC, an investigation. followed by rcrnoval activities, \-vas perfonned 

to address the stained areas. A report titled "Stained Soil Excavation .Fom1er Enviro-Systerns 

Facili1y'', dated October 2 L 2001, prepared by Terrane Engineering Corporation. docn:rncn1s the 

activities perf(mJ1e.d . . A.ccording to .PAr. Paukgana clean np has been completed to be satisi~lCtion 

ofthe SRPJVliC. 

Pr ivate and Allotted Rcsiden tial L an cl 

Some private and. SR.PMIC aUotted land parcels \Verc observed t.hrougho11t the Property. The 

rnajori.ty of !he SRPivHC allotted land \-vas located south of Thomas Road and east of .l\·1esa Drive. 

Several trailer parks were observed near Country Club Drive a.:1.d the F~i ver. A borse farm is presenl 

on the south side of the River at approximately the Val Vista Road a1ignmenL Liesch assumes 

m.ininuJ environmental issues \"-'Otdd exis1 for these properties. 

Leh i Cemeterv 

The Lehi Cernelery is located on the south side of the River, nortb of Thomas Road and east of 

Stapley Drive. The cemetery is used by the SRP.MIC According to Mr. Bob Ronzo \.vith the 

S.RP'\.HC Public Works DepartrneDt, this is a tribal ccrnetcry and no ch emicals a.:rc mlEzcd in the 

burial process. There is a sm a n shed on site, w.bicb is utilized iirr the storage ofiatvn. equipr:nent. 

Granite Reef Underground Storage TankProject 

The Granite Reef Underground Storage Project (CrRUSP) is headed by SRP and includes the Cities 

of:rvlesa, Scottsdale, Tempe- and Gilbert as participants- The SRP leases land from the SRP!vlJC to 

implement the project. The project consists of banking water originating from the .i-\rizona, South, 

and Central Arizona :Project (CAP) Canals for future utilization. 'The water is recharged into a series 

ofponds within the River that extend from Gilbert Road east to approximately the V?J Vista Road 

alignment. The prcucct ·was originated in approximately 1994 with a total of 5 ponds. The two 

ponds located h1rtbest east were cons1mcted approxinmtely 1.5 years ago. No chc:micals are utilized 

o.n the water, and vegetation within the ponds is rernoved by hand . 

According to information provided by !vh. Ricb Allen, localized grounclw<ucr levels have increased 

drastically since the project was initiated. h1 addition to monitoring conducted hy GRUSP, the 

-------------------------- ---· ·-···-··· .. ··-······----
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SllPMIC landfiJl personnel continue to monitor water levels to ensure that the proper separation 

distance bctv·.:een the hase oftbc ()pCr<tting Salt River Landfill and the water table is maintained. 

Chandler Rcndv lVIix Operations 

Lksch observed the Chandler Ready .!V'lix Operation located south of the River and on rhe ea.st side 

of Gilbert Road f]·om publicly aceessible areas. U is Liesch's understanding that these operations 

are within the City ofl'v1esa. The operational activities appeared similar to those observed at the 

SRSR operations. Liesch assurncs that similar environmental issues exist. 

Tallev Defen st~ Systems 

Jmbl.iclv accessible areas. 'raile\: is located south of the SRSIZ-HigJcv onerations. Tallev is ;m 
,/ ., :i,...... ""' .. ..., 

industrial complex designed for the devc:lopment of testing and r:nmmfacturing of propellant-based 

products. Talley is listed as a RCR!\ Generator and is noted on the RCRA Conective Action 

database. Based upon the fact that this facility is listed as a RCR.A Cmrect[on Action site is an 

indicator U1at contaJnination has occutTed. During Liesch's inspection of the SRSR-Higley 

operations, the explosive testing which occurs at. Talley Defense Systems was capable of being heard 

and vibrations experienced . 

Salt RJver Sand and :R.ock - Higlev O per atiotts (Including Vulcan, !Janson, Unlted cernent batch 

plants, maintenance areas, and \Vash down areas; Vulcan asphalt batch; and~ JD Excava.t1ng) 

Liesch toured this portion of the Properry \Vith ?v1r. Tvlorris Paukgana of' the SRPMTC on 1V1ardl25, 
0 00' '\~l"" we~r·c ac- c~i)l'''lP' .l11l."'d Yvr·,. '3ot) ·i\~r ~lc\-,v ':V1··ti1 '·lg~,- .co.,. CJ}Sl'-l:.r;ule" ' .!- L. , C . ·' c '-' • . ..._ J. . L .. I c ·•"-'-'.J , .•. . c . c ~C.t J.l., .•. ,.,, '.. ;., '\. .. ·1. 0 l J. 

The Sah River Sand and Rock (SRSR) ····· J'v1csa Operations is an SJ:ZJ)I'vLIC enteqJtise business that 

operates a sand and gravel quarr).? SRSR encompasses over 160 acres of land \vitbin and on lhe 

south side of the River between approximately the Val Vista Road and Higley Road alignments. 

Operaticms in this area began in approximately 1985. Within the de,leloped portion of SRSR, there 

are subleased areas tha[ include Vulcan, Hanson. and Uniwd Metro cement hatch plants, Vulcan 

asphalt batch plant, and J&T) r:xcavat ing (equipment and dynarnite storage). Other areas '>vithin the 

clc'veloped portion of the site include maintenance meas, fueling <ll'eas, distribution pond, and cenwnt 

truck \\'ash clown areas. 

--------···---···~ .............. _ .. _________ . .. ............. - ......... ----·--~ 
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I J & 1) .Excavating rnaintains an eqcipment yard, a dynarnite storage lmit, a separate unit for the 

dynamite caps, and a semi-- trailer storage unit with fertilizer. No indications of leakage or soil 

I staining \<\'ere obse1-ved in tbis area. 

Hanson, United Metro, and Vulcan each included 2 cement mixing mea, a vehicle maintenance and 

I fueling area, and a truck wasb dmvn area. Each bntch plant vvas similar in construction and each 

stored ccrTtcnt add-m.ixture chemicals in ASTs. There were approximately 8 to 12 ASTs of various 

I sizes at each location. The vehic.le maintenance and \Vash down areas arc relatively small and are 

for conducting minor repairs on the cement trucks. The wash do\vn areas are for vvasbing the 

I exterior of the cement trucks prior to leaving the site. 'I'y1Jical observations in maintenance areas 

included one or more AST fuel tanks and various quantities of new and used automotive chemicals. 

I A.t the \Vash down areas, Liesch observed hi gh~pressure washers along "vVith rinse wax, an acid based 

solution to remove cement, and a neutralizing chemical. rv'fost of the ASTs and some of the smaller 

quantities of stored chernical and waste were '\:vi thin containment structures. Some soi'J staining was 

I observed in areas where scconda1y containment was not preseni. and/or within the containment 

structures. In the wash down areas, poo1ed water vvas observed and corrosion. ofthe ground surface 

I from the acid solution was visible in these areas. The ·wash dow1J. water from the United 1v1etro \Vash 

rack 1s discharged to a cesspooL 

I '1'1 \ ' 1 t 1 b l l . l d . ,, S~l'' . 'l 1 I' 'j j > .:j. '1 . '){) ('· "0 :1e · u can asp11a.1t . aicJ p ant me u ect rom/\., s vvn J. om.·n~:.r uc anc /or u1ese, arJG a.:.-,., JU -

if>< U1 ~., l . ·. v .t ·' dt;,.;:. .<>t ''-· 1· .... r:.. · . ,, \i ·., . .. ,, ....... t• " ·~ I , -·~~-.Y \ ... . t,c J ... .. .:;..I · vl ... >:>. I 
P'lll"''l '··s·ol1a1t "'t· :)'"" (N" 1''''11.· ·\ll AS'cfc '''C"-1'' '''l. ·tl1l··n ''"'C'")'1(l''l"'' C')'t1+a1·'.ll1'J~'""lt Stl·Lrr'·lll'e"' 

The SRSR-Higley maintenance and fueling area included tvvo diese1 AS~fs, one gasoline AS'f, and 

I approximately eight ncvv and used oil and lubricant containers. All ofthese containers were within 

secondar-v containment structures . I .. 
Primate Research Center 

I Liesch visited the primate research center on .March 21; 2002 and was accompa11ied by Ms. Jo Fritz 

I 
and Mr. Jim Murphy. Ms. F1i tz is the originator of this fedcra11y Jhnded center. 'fhe primate 

research center is located on the south side of the River bctvveen the Granite Reef Dam and the 

SRSR-Higley operations. The primate research center has been at this locatjon for approximately 

125 years :md has been constructed using the .framework of a fbm1er hydro--generating station that 

predated the construction of the dams upstream on the Salt River. 'fhe hydro-generating station dates 

I back to the early 1900's and has historical significance. 

I 
1-
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The cente.r consists of several modular off[ces. a building with cages fc)r the primates, £1 maintenance 

shed. and several Inobiie structures t()r residences. The center conducts behavioral research on 

chimps and apes. 

Very fc\v chemicals are used and/or swred at the site. Chemicals observed include small quantities 

of cleaning suppHes. lirndscape equipment fuels and lubricants, and several containers of compressed 

gases. 

Ms. Fritz has indicated that all biowaste is cleaned up daily m.1d transported to a landfill for disposal. 

Grauite H:eef Dam. Central Arizona Project (CAP). Arizona and South (fonncrlv rceognized 

as Southern) Canals 

The Granite Reef Darn is the northeastern boundarv of the Property area. "f.he Ci\P, Arizona and - . 
South canals are within in the Property area near the Granite Reef Dam. 'The US Government owns 

the cana1s and darn. ·rhcy are operated and majmaincd by SRP. The Granite Reef Dam is a 

divers.ion dam located dovvn strearn ofthe coniJuence between the Salt and Verde l~ivers. V/ater 

from the darn is diverted in io the Arizona and South canal for irrigation and municipal purposes. 

Some of the \Vater from canals, including the CAP canal, is diverted to the GRLTSP. 

According to lV:1r. Rick .Amiuze of the SRI\ the dam and canals are all controlled remotely from a 

central location. Tvlr. ;\nduzc further indicated that he is not a\,vare of the use of anv chemicals 
./ 

associated with the dmn, canals and/or GRUSP project. .Fie indicated that there might be sm.alJ 

quanti ties of lubricants or oils ,,ssociated with the d11m. 

3.3 Current Ownership 

The majority of the ponion of the River lies within boundaries of the SRPMIC. Within lhe 

Community there is leased land and private alloned land (owned by community members). Other 

portions of the River and surrounding areas include property that is owned by the State of.Arizona, 

City of 1v1esa and private individuals and businesses within the City of Mesa and unincorporated 

portions of Maricopa County. 

3.4 Prior Use 

'f'hc usc ofthe Proncrtv bas not varied sit:ni±1cantlv since 1Le time of devcloomem. Init]alJ,J:, the 
'~ ,., ...... ,., ., t' 

River and surrmmding portions '.vere undeveloped. Over tilne, the quarry operations and associated 

operations have developed. ln addition. increased commercial businesses have bet:n established on 

······----·········-·---···-·---
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the Mesa side of the River prirnarily near Country Ctuh Drive. L,andf!lt operations appear to have 

been an ongoing activity along the River since at least the early 1960s. The various locations ofthe 

landfills have changed. 

3.5 A.djatent Propt'rties 

Due to the extensive Propen.y area. the adjacent properties have not been identified. Liesch has 

aHempt.ed to di.scuss all sites within a :-4 mi!e of the River that may have some impacl on the 

potcnti al restoration project. 

4.0 PROPERTY .HISTORY 

4.1 Aerial Photograph 'Rt~vkw 

;\ 1936 aerial photograph was rcvie,ved at lhe City of Phoenix lJistorical Records Departrnent. 

Aerial photographs were also rev ie·Ned at the .Landiscor !\erial Photography 1n Phoenix in 

approximate three--year increments . l'<egabve N-19 covered the Sall Rjver beginning at Loop 101 

ending al f'vlesa Drive from th.c years ! 966 through 2002. Negative (vl-20 covered ihe Salt f-.!..iver 

beginning at JVksa Drive ending at Val Vista Drive 5-om the years '! 964 through 2002. Negative M-

21 covered the Salt .River beginning at Va ~ Vista Drive ending at Power Road from the years 1962 

through 2002. Liesch also revi.ev.ied aerial photographs made available by the SRPMJC for the years 

1997,2000, and'2002. CopiesofNegativeN-19 for the years 1966.1971,1981 and l99l;Negat1ve 

M-20 for the year 1964; and f\.J.-·21 nlr tbe year 1962 are incl uded in Appendix C. The infonnation 

obtained during the review is smmn2rized as follO\;vs: 

1930's 

In the 1936 photograph, no stntcturcs or m;m-made objects ;,vere observed in or ac ~jace.nt to the Salt 

R iver. 

'1 960's 

The Salt River appeared relatively unchanged from Mesa Drive to Povvcr Road . The United 'f'vletro 

Operati.ons \Vere visible in the early 1960's. There appe<u·ed to be some cmnmercial development 

south of the .River near Alma School Road and Country Club Drive. The Cypress golf comse is aiso 

present Tbe lJnited Metro fi1ciliry occupied a much smaller m·ea that it currently does. A quarry is 

present to the west of the current location ofthe Highway 10L 

··········-·-'···············-············--······--···--··--------· 
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.! 97frs 

A quarry appeared cast of Gi1bert Road (RMC location). A structure '\Vas present at the approxixnate 

location of the A.rizonaPropanc propane f~tcihtics in the early 1970's. The prirnate research center 

···nJJf>'lr -"J in the m1'rl l con's \V1Y't 'F)p"'··tr~ ·:. b·- hn ·lfitP rtivil" W'IS (!bscr' "'d in tlY' 'll"''l (1[ ·tt'e f\ 1 ... -.:, tA . · . ~ . . _:,: ..• • ''J <'< ,: t ... Cc .. ;) li • . c c .C. . . ! .:C . 1 ··} .c. .... "·· ''L . .. . .... ,~ c .Cl ... r. .. ·~ 

McJ<..clEps Road appears in the early 1970' s. 

1980's 

The Lehi Ccmcter;' and the SlZSR Mesa Operations, appear .in the early 1980's. In addition, qu::m·y 

operations em the south side nf the Rive:r ncar A.lma School arc ongoing. In the mid r.o .late 80's 

OJlcraticnls at the SRSR-Hidev Plant are aJJParenL The Uni.teci Metro ooerations an1)ear to be 
~ (....· "" ~ ... .t 

c:xpande.d in the rnid 1980's. Tbe Tri-Cities landfill is apparent in the 1980's. There is increased 

cornrnerciai devciopn1ent south of the River near Country Club Drive .. 

1990's 

"fhc Jv1csa \Vaste\vater recharge ponds located south of the south b<:mk of the River apiJCared in the 

early 1990's. ·rhe GRUSP gnmn<hvater recharge ponds appeared in the mid 1990's. Oper;:.ttions 

appear to be expanded at SRSR-fvicsa in the 1990s. 

2000-2002 

The hard bank a1ong the north and south sides of the Iti'\·er \Vas present in 2000. The SI?..P i\tlethane 

Gas Pc)\ver Plant appeared in 2002. 

4.2 'I'opographic Maps, City J) irectorks, A.nd Sanborn l.Vfaps 

Liesch revievv·ed the USGS 7.5-minutc series topograplnc maps "Tempe, /\J.izona", dated 1952/1982, 

"Mesa, i\rizona", dated 1952/1982, "Buckhorn, Arizona", dated 195611982, and '·Granite Reef', 

d8ted I 964!1974. ·ropographical maps rnay identify structures, roads :xnd ,general use of a Property 

for the year deten:nincd by the date of the map. ·rhcsc maps were u.sed extensively in conjunction 

';.:l ,-]' t'l'e ·•t)t}'i '1 -~l· l· '•.·] nl10tC)D'J'"P\l" t·r· \lt> l.:-1\: ]C)"'···t··r,·;'1S nf: t tlf' (1''\'C.!C)l)-'(J "'·01"'.1.()!''' 'l.]()JJt> '·l1"' 0 rOj)Cl.;·" vv . ' ·' . ' . ,L(,' ~ ( C .... (. l' . . b ,;, . . -.L::i ., } ..:, u / .. ,,.,, . ' ' .. '· .. L. .:.. . . t: .... " . c J l' ... l.. . ... ::> ( ... ·6 t! .;.. .f ....... c j 

area. 

-·· · ··- ·-~"-"··------------------------------------ .. ··----
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I 4.3 lnterviews 

I The fo llmving individuals were interviewed in compiling the infonmltion contained \vithin this 

report. Please refer to ihe individual site descriptions ror interview detaiis. 

I .----(-_;_o _N_T_A_c_;T-. ---.. ·--···-··· --i;R-:)<-Jc;i{:~~i·-- ---~--·----Ni-H-v'l_B_E_n __ ...,--__ INF-oii:~1:A:~~ri oN___I 
I t!--.·M·········s···--.··· D·····--a~ .. ;;·:o-,:;~,-, --···-+[ "sii _P_M_iE-:::~c:iXs . -· 480-850-8950 rc~~;~~;:;;ir;~:~;p·~;:r;;· ·- .. -, 

~----------+------------········-·-·+···--······----·············--· ·············· ·- ........ 
1 

infonn_ati~::_ ______ _j 
1 -~ ·1 f\1 · ·r) 1 .:-_·_··_I_J_IJ f\vt. 1.C_' ---· c.·l:_:_' s .. · 4xf_·;_v ,c·J-8'~")()2 c 1 l !S'I' :1 · t ; 

1! 1~:· , :r:1~ au~gana ,u, , u . . ! ,. od , \ 1 \~:~~;_r:~~1:~~~1f(~~:~t~~: ~ 

rvrr. A · 1 SRPMIC - (;i~s ············ · f 4si)=85o~8-scio-· Gene;~Li~~;ldflJJs · · ···· 

1 ~ Mr.~r.?hi1 Wharam 1~~~~:-~~:i~~~~-E~~-~-- :~::~~-=~~]~~-o=SsJ-7~----- ---------·==--=-----= ~-~~~~:~; 
l lvlr. Kimball Siegfried · SI{PMJC- L~CS ! 480-850-72~8 2002 aerial photographs ! 
~,,_. . ._. .. .,_,"'"""'"'''''-V "''"·" 'V"'"·"·'''""'"'"''"""-'........_....,_...,w,•.._..v..,....•v •• "H• ""'!'""""""""""""""'"""""""''""""¥""'"""""""'""""""""""""""""""""""""""""""""""""'''""'''''"'""""""""'''''''""""'"""'-''d"'-'•'''"'" ''""'"""""'' ....... .-w~ •. w.·-.. -.. ......... -.·.-.-...-... -.w.-.-.-.'"'"'""'"'''''''"'"""""·"· ................. -................................ "$ I i__l~ir --~~1!_~~~-~:.~~:i~~~-- ___ j ~~~~~t-~<:=-~~9___ ;_4 80~8 50~-~~-~~----~-Land l ea._~~~!~2!wt~?!2.. ... ----~~ 
! f>.tk Richard AHen : ~RPM ICLanclflU Serv. 480·-941 ~3427 1 Landfil1 in.tcll·mation 
: ~---·-··---- .. ··------. --···----------··t--------~--·-.---:-·--~;:~· ......... ::·--·--- --·;·~ ....... ........................ _ .......... ~ ................. ~--- ~----· -----·~"""""":~ · , : .......... ................ ~...... .... . ...... -................. ""'"'" ............... '"""""- ""·----·---·----·~·-··-· 

I .Mr. Bob Ronzo : S.RP.Mic - PuhL!c 480-fb0-8260 
. ,. Lehi CemeterY ! 
Wmks - ! 

1\~&ldi~ Centers Vukan- \Jesa • 480-947-S-i-:15 \7;7l;an-l\1~sa . ....; 

I ML Kevin Den-c;ssctt _:_'u_Jc_·2~n- Iv1-;-s-~~------ · ·- · ~i~0~94-i=si35... -\j;~~;~~~=i\1~~;~··· __ .. ·----······--: 
!vir. \Vaync Hills SRSR-Ivlesa 480~990-1987 General information SRSR I Mr. Vern \Vilso11 "sj~--SR-~rvi~-;:~·---·---·-··· ·· ... 486~990-1987 ······················· ·--6~;~~;:~1"--~i~~f~-~~-~~-~ti~n s RSR 

······················································································································ ·············································· ······························································-.········································· ··---····-· ········--i 

f'Ar. Bob f\-'fackev SRSR-Higlcy 480-981-5895 r SRSR-Higky I 
I , _Mr. Rt:_~~--~:-~=~~::~:r. .. ?:_J__ ... .,!::!!~~!.~~-f\~~I~~:·~------ 1 480-990-0847 genera!J:::!~!:!!:~t:i?n -----------; 

!vlr. Joe Delarosa 1Jnitecl ".M.etro 480-990-0847 operational iniomJ.ation 

I Ms. Jo Fritz Primate .Resc~u-ch 

Cemer 

480-832-3 780 
! Primate ccnler operations 

r-----------1-----~------·--+-----~---- ··· ·· ··-········----·-·-· ······•···--·-···········---------~--~-----·----1: 

I 
Mr. Martin Dawson 

.. _...., 1. . .... 

Mr. tJoraon .haws Mesa, Engineering 

480-990-2245 

l 480-644-3380 

i Arizona Propane ____ _____ __ 

()-enera1 Mesa infom1ation, 

.lvlesa W\VTP Design , 

I ; .................................... ____ .. ______________ t ····-···--·····--------·--····················· ·--······---·····- ·······- --···········----··+············· ......................... ·········· ····· --·········+······--..................... --------- -- -----------~----·-·-----j 
Ms. Christine Mesa, Environmental I 480-644-3833 Landfill, .F-iring Range, 

Zidonka , Programs Storage Yard 
!-----------+'----·-----""-- ---~~----... -------~--.. -+-~-----------------' I l\'JL Richard I\nduze Salt River Project 480-23(>-2804 Dam, GRUSP, Central 

Lcanals I 
-----~--------·---~·--·-·----'-~·--------------~---------·- -·······-----------------··"'""'"·-· -----·--·· ······· .......... ................ . ..................................................... ! 

I 
I 
I -------------- -·-----------·------------------------ ---
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5.0 ASSESSMENT INFORMATION 

5.1 Regulatory File Search 

A computerized 11le search organLza1lon, First Search, conducred an evaluation of regulatory· 

databases lQ determine if iclentifinbk environmental concerns exisi on or \Vithin the AST:Vt-dcfined 

radii fi·(rm the Property. For the purJ)Oses ofthis project a linear search was completed. The radii 

search extended fi·om a line through the approximate center of the Ri veL The I;irsrSearch report. 

dated April 26, 2002, is included as A ppeudi:x D. The database scarc.b included the foiJmv1ng 

components: 

Tbe EDR response consisted of an exanrination of U:e fdlm.ving U.S. r::nvironmental Protection 

Agency (ll,PA) and ADEQ databases, as follovvs: 

I) lJ S I<:T)A 

2) us IIPA 

3) State 
4) · , State 

5) tiS EPA 

6) us EPA 

7) State 
,-,) 
~) State 

9) us EPA 
10) us EPA 
1 !) State 

12) us EPA 

13) us EPA 

14) State 

15) State 

National Prioriiies List (NPL) 1 mile; 

RCR.A Corrccti.ve Actions and associated ·rsr) (COR.R.ACTS, TSD) ··- 1 miie; 

State E~quivalent Priority List (SPL, or WQARF) ] mile; 
--·· r · l · err c1 r·, 1 · ('"'CI ACUY" 1 · J ~tate -~qmva em :.. .Z ,,_, :::) .• 1st ::> " "' or . , .. :::; ) ····· ml e; 

Sites currently or fomwrly under review hy US EPA (CERCUS)~ !';~mile; 

RCRA Pemlittcd ·rrcatment, Storage and [))spos;ll Facilities (TSD)- ~/2 mile; 

.L,eaking Underground Storage 'lanks (L . .US1') · ~-2 mile; 

Permitted Solid vVaste Landfills, Incinerators or Transfer Stations (S\VL!=-') 

RCRJ\ Violations! EnJ()rcernent Actions- 1 nli1e; 

Toxic Release Inventor; Database (T1Z1S)- 1 mi.le; 

Registered Underground or Aboveground Storage -.ranks t_R.EG UST/AST) 

•··· 
1/~ mile; 

Emergency Response Notification System of Spills (ERNS)- yj, mile; 

RCTZ.i\ Registered Small or Large Quantity Generators of liazanlous \Vaste 

(RCRA GEN) -- 11~ mi.le; 

Hazardous M.aterials .Incident Logbook (SPILLS) -- /4 mile; 

Registered Dry Wells (Permits)······ ~!,~mile. 

A review of the database indicates that the followim:, sites were idcntifi.ed Yvithin !he ProJ)ertv area 
~ . ~ 

These s:tcs have been detetTnined to be within the Propcny area, based LLpon addrGss or general 
location provided and or based npon observation ofthe facility during the site-walk over. 

LIESCH SCYUTHWEST, INC. 
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FirstSearch Database lnfonnalion 

Data 

Base 
Type 

NPL 

CERCUS 

Site Name & Add ress 

Indian HeJJd Wa~h Area 
Ivld)owell Road ,x: H;!yden, 

Scotlsdalc, AZ 

North Center Street Landfill 
End of Center Street at River 
rvtesa Area Groundwater 

General Information 

The Indian Bend \Nash encornpasses 12 squnn; miles in parts of 
Scottsduk, 'l\~mpe and Phn~nix, AZ. Groundwater is conlmninatcd 
w;th TCE and o!her chlorinated solvents. The EPA is devdoping a 
Remedial Action Plan ouliining the invesligations needed w 
deter::rune lht: full extent of c turcd at the site. 

Status is listed as no further remedial action plaru)ed 

CERCUS CornarninatlOn Status is listed as no further xemediaJ action planned 

CHZCUS 

SWL 

SWL 

UST/Lus·r 

UST!LDST 

UST/UJST 

T RSF 
Tn"City Landfill 
Salr River Indian Res~:rvation 
Ciry ofrv1esa 
Northeast Comer of Center St 
Mesa, AZ 
Salt River/Pima Tribeil'"i·City 
l Mile Nortb of klcDowdl 

ADOT ivlesa Maintenance 
2409 North Country Cinb 
Drive 
Mesa, AZ 

Bingo HnlliRay Stntion 
2435 North Conntry Club 
Drive 

Tevizo Hay Co. 
UST,TUST 1747 Nor~h A..lma School 

iVlesa. Arizona 
Karl \Vatkins 

LUST 2116 N Country Ch.ib 
Mesa. Ariz.ona 

LUST 

LUST 

LLJST 

Contreras \. .. on1-ractors 
211 {) North Country CJu b 
Mesa. Arizona 

tl.iateria ls/BCW 
1564 North i\lrna School 

Arizona 
Cashw<Jy Concrete & Matennls 
650 W. McKeHips Road 
l\-1esa, .Anzona 

Status is listed as no llrrtber remedial action plarmd 

Closed 

Four removed USTs and two cunem USTs 
One UJST incident listed as Undefined or tmk.nov,11 soil 
contnm.mation 
One LUST mtidcut listed as Free product on Groundwater and/or 
sw 

Tlnee ren10ved USTs 
One LUS1' incident fisted as Closed soii levels meet RBCA Tier 1 

One removed UST 
Oiie LUST incident listed as Closed soil levels Ineet RBCA Ti~;r 1 

Th.ree removed USTs 
One LUST soi! contamination undefined 

One LUST mcident Ested as Closed soil levels meet RBCA Tier 1 

Seven LUST incidents nll listed as Closed soil levels 1neet 1\.BCA 
Tlei l 

One LUST incident listed as Closed soil levels meet RBCA 'I'ier ! 

Om; LUST .incident liw~d as Closed soil levels .meel RBCA Tier 1 
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D~tta 

Base 

Type 

LUST 

Site Nmne & Address 
''w:knnwn if \V~tl1il"! Propeny 

h;nnd;~;i;; ,;) 

Gc ncnil Information 

=-~-·=======i===--~=-~=···=·-=-·-~-·-·=······=·······"''· ''·~·-~~~·"~·~=~···-~~·~~~=--{ 
Valley Wi!k Contracting 
(i20 \V. ivlckeflips Om; .LUST incid:~nt Iisttd as Closed soil levels m<~tt RBCA 'Tier 
MesG, /\r.i?.nna --+----'------------+------------········--········ ·············---------- ......................... , ············--
Chandler Re:tdy 1v1ix 

Six l us-r· incidents aU listed <lS C'lostd sull levds rn;;;;t RBCA ·rier 
3250 .E. Lehi Road 
Jv1esn, Arizona 

!i==~~M-~~ ... ====~=====•===•====--•= .. ,=========····««««<·»»»:-:«'*'"'"'*''''·V»:·>.-..->,V:•:•>.•>.•:w:W.«.'u.-.«u.-"""""''.;<,;<-»:~· =·==··~-V.w.• ..... wn:w-»:w.n.-.•.•,·.·~-·:.·=•.:.•:,•.•:•««~=91 

Club~~~··. LST 

Sun .\/alley c:rusb.ing C~o 
2~\43 Nonh (\ltmiTy 

Dnve 1 
One rcmnvcd UST 

;\1esa, AZ !f---------''------'-------------------...,.-------·- ···-·········--······"'"-.. ····---------------
Superstition Cmshin..L', · 

.. .... n· 1 j ., ' •' ·r······· 2343 North Coun1Ty Llu.J l (/tE macnve . .1:-:> 1 
~ 

Drive !vlesa. ;\Z i 
>------·-----,·-\-\·---R·---s·'k~;;·;~~; co~lract(·;-;:-r;;~ -~-- - · ·--------·----------------------...... _ 

UST 1333 North Com:tTy Club 1 One removed UST 

~---------

RCRACOR 

RCR .. A.GN 
.iv1 esa~ /\ Z 

\-------+----'-----~ .......... ........... . .. .. .. .... __ 
Valley Oi! Services 

RCRANL.R 1747 N .. Alrna School Road, No longer regulated 

;--------: s~~: .... !2 ...... ~~-(';-~~J .. ::X:~n~'z .,._o_n_a_. -----;--- - ---------------····-·-· .. ·-.. ·-----
Salt River Indian Commmriry 

RCF0\.NLR 

RCRANLR 

11 ! 34 Beeline Higb\vay 
Scottsda!c .. AZ 

. SlatewtdeEnviromnental Svcs . 
lt~ 1 "'N ·1 ,, J lR i l , 14; .. . A ma :-;c 100. oac 

No longer regulated 

......... ~ 

No longer regulated 

,_........-----·· ; Mcs~Li\~izo.!~~ ___ ·-···-·----+--------------............ ________________ _ 

RCRANLR 

SPILLS 

SP1LLS 

SPILLS 

Calmat Cornpanies 
No longer regulated 1900 .Lml&,rmore Road 

t,/lesa. Arizona 
....................................................... !·-· .. ·-----~------~--

City ofMesa 
Sah Rh·er & /J·.1mn School 
>1esa, AZ 
*M.ureno ·rrur.:k.ing 
Salt River lndi<1n Reser ·ation 
Scomchk, AZ 
SRP!vliC 
Ttibnl Cklll' Course 
Scottsduie, .<\Z 

Spill date: July 26, 1990. An unknov,rn material was relcastd form 
truc.-ks 

Spill cbte: July l 0, 199 L 30--gallon of unknown substance was 
released from bottles 

Spill date: April l 0. :wo l a threat of 60-gallon of unknown 
substance horn dn.1rn.s 

--------~--···-···~--., ... -............ .. 

JHne 2.1, 20()2. 
LIESCH SOUTFf.WEST, INC. 
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I 
I 

F irstScarth D<tt~i hase I nfo rmat:ion 

!<-----.-----.. .--... - ..... --------·-·- --- ---··----------------
Data 

Base 

Type 

SF'lLLS 

Sit e Na me & Addn:ss 
t '*"unknc)'"'·n if -..d!hh P: O~k"'rl)' 

bound~l r tc ~;; 

G ener al Info rmat ion 

a threat of 50 to 6C1-drums of un.kJlOVv11 

1 ···············--··· •········· 
.... ____ _ 

SP!LLS 

I 
Liesch has also obtained a copy of the US EPA database fOr UST and UJST sites within the 

I Property. .tvir. J''v1orris Paukgana provided this database to Licscb.. Database print outs received frorn 
Mr. Paukgana are included in Appendix E. The [~JJlo-vving is a summary of the infonTJation within 
the dat{Lbase. I'he database inion rwt ion indieates that there are severa] open LUST sHes. However, 

I 
I 

I 

according lO Mr. Paukgana there arc no curren t open L.l.JST sites within the Property. There are four 
existing os·rs within the Propeny. These are located at the Vulca11 asphalt batch plant 

C S EPA t:JST/LUST DATAllA.SE 

No si te closure or rernediation date li sted 

.................. + 

Salt River Sand & Gravel I ;~_(_,_S_R_S_H_-_lV_te_s<--"1 ) _ _ _ 
Vnion Roek & Materhtis 

1992 Site closure letter sent 

( 'orp i There was no site closure or remediation date 
~ ! 

United Metro) " i 
· Convenience Store I No ;elease~-~~~;~~t-~d,ar this site 

I 
I 

............. ................. . """"' 1 ""'""""'""""'"""""""""""""""""""""""""""" """"""""""'""'-"'-'"'" "--------·--- - · .. --.. ~·---

al Asphalt i No releases reported at this s.i te 
'ulcan - J\:lesa) 1 

~ '"" • -... ~ . ···· ~-¥"·--·· ~ --:;:3------+------------~ 

I 

In Cttv LandhH No releases reported at this site I - i~[~~~~2~-~pon discussions with !vll. Mark Paukgana, th~re is some duplicatio,'1--il_1_t1,-li-s -d-at-·a-b-as_e __ ---I'-he-~s-e_t_h-ree sites are 
the ~ame sile. Th~~re we.rc six USTs on site. To have been removed and four remain on-site. Further ivlr. Paukgarm 
indicated that the two removed USTs have been granted closnre. 
2-.According to Mr. 1v1orris Pankgann clerm up is complete for this site. 

3-·rhis UST has been removed and no releases have been reponed. 

I 
I ---··--·-··----· 
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6,0 PlJYS.lCAL sgTTJNG 

6J Topognlphy 

Ba.s:cd on the USC!S 7.5-rninutc series topographic nnps '"Ternpe. Arizona" dated 1952 phot()revised 

I %2. "1\'lcsa, Arizona'' dared 1952 pho1orcviscd 1982, ·'BuclJ1onL Ari1on3'' dated 1956 

r)J.1i)lor·e. \'l·~~·'~l'l J 0 x7 '·(·,·,·xr,·l.t'' ·r<'"'~f /:.,·1z·<)i'l3··'' 'l'I·;·,,·,(·J 19b·· 4 r)llnt.,.,, .. ,,..\,i""'Cl 1').·7·1 tll"' P,·c'P''l .. l·\: t·s f' ~~ ... ~.s. .IG~:: .. J.A..!i.V '"<..\...,.,, . ~ .~o..l•-·'-· t,..(.l,.'\,..1 .. 1 . . . t- ·~"-' ·•·•'-" ~~)!..., . >~ ~ ... ,,, ....., _;, 

approximately bctv>'ccn L20Q and 1,300 feet above mean sea level. Regional topography of 1he 

Property is gcncr<:Hy slopes gradually to the west to southwest. 

1952 & 1956 

Umnrproved roads were depictc:d throughout the project area. 

1964 &J 974 

(iran ite Reef Dam was depicted at the east boundary of tbe project area. Unimprovc~d roads were 

depicted thmughout the pr,)jcct area. Gauging Statwn.s were dep.icted eas1 and \..Vest of the Granite 

R.eefDam. 'fhe genera11~/ northeast/soutlnvcst aligned South Canal was depicted beginning at the 

Granite Reef Dam. 'J'he generaUy east/west aligned Arizona Canal was dep icted begiru1ing at the 

Granite Reef Dam. Talley Defense Systems is present in the 1974 edition. 

1982 

Generally nortbenst!south\vcst aligned high-tension power transmission lines were depicted from the 

Higbwayl 01 (south ofMclZellips) and continuing northeast just south of the lTigbway 87. Quany 

opcra1ions pits were depicted in the River from the approximate align1ncnt of Longmore Road l.o the 

<:pproxirnate ali.gnment of Country Club Drive. An intricate surface area indicates the lri-Cities 

landfill. The RMC quarry operations (at Cli1bert Road) are depicted by an intricate smface area. 

Quarry operations were noted at tl1c R iver betv.;een the Greenfield and Higley :Road aligmnents. 

6 .. 2 Soils 

Based on a soil survey of Eastern Maricopa and Northern Pina} County by the Soil Conservation 

Serv i.ce (SC:S), soi ls within the Salt River bed primarily consist of Alluvia l Land. Alluvial land is 

nearly lcve:1 Lmd that gencraHy has a hmnmock appearance. Alluvium consists of stratified, recently 

deposited strewn sediment in the channels ofthe Salt RiveT. Texture oft.he. sur.tace byer ranges fi'om 

gravelly sand or very gravely sand to fine sandy loam. The material beneath IJ1e surface layer is very 

6rruvelly sand to very fine sandy loam and loam. Pern1eat)ility ranges from very rapid to 1nodcrate, 

mnoff is s lcr,v, and soii blowing is generally a hazard. 

UESCJ·l SOUTHWEST, INC. 
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I 6.3 Regiona~ Geology 

I The Properi_y 1s :.~cate~i ~n the cent~al por~ion of the Pboen~:x i\.C1 i~'e 1\:13.n~ge~tcnl Ar:ea (Laney and 

Hahn, 1986 ). I he S::u.t R1ver \! aJJey 1.s a broad alluv1al hasm w1thm tile Basm and Range 

Physiographic Province in south centra] Arizona. (\Vilson, 1962). The basin is almos1 cornpietcly 

I smTotmdcd bv mountains cornnoscd p:imarilv of e:nmitic. metan:on)hic and voicanic rocks. The .J ., "" "-" ' 1 

vaHev floor is underlain l;v unconsolidated to scrni-consoiida.tcd basin-fiH scdirnerHs that arc more 

I than ~1 0.000 feet thick in ~1e central part of the basin. Depth io bedrock in the project area vmies 

ev· CJ><:J.' 'r>l' 1 
I. • • l ..; ~:...~. y ........ ) .. 

I 
6.4 Surfac(~ and Grounchval:er Hydrology 

I The principal drainage through the Phoenix Basin is the Salt River, an ephemeral stream that 

nmma11y flows only in response to reservoir releases or signific::mt precipitation events. The 'Property I is located within the Salt River. Other drainage features in the Property area include the South, 

Arizona and CA..P canals near the eastern end of the Property. T'here were se-veral irrigation run-ofT 

I collections ponds as wells as distribution ponds for the mining operations. 

I .According to the Arizona Deparir~1t:mt of Water Resoun~es ~:-D \VR l welt ~·egistra~ic:n database, dated 

July 2001, depth to groundwater m the proJect <etrca varies rn>m around l ()to 44(J ieet below g_rmmd 

I ~urfacc. Local drainage fcatu:rcs that rnay alte~ en· ~JJf!~~~ncc the grounchvawr ~ep~haJ~d ilow direction 

1nc.lude: vvaste\.vater Treatment recharge pones, C1RJ):::,P, quarry operatron cb..stnhutw.n ponds, ·water 

1 
weLl pumping, and canals. 

7.0 \VALKw(fv'ER SURVEY 

I 
On IVfarch 20, 2002 two L.iesch teams of t\vo individuals co.ncluctec! a \\'a.lkovcr of the Rjverbed 

I within. the. l.)roperty. Access to the ~iverbed vvas from road\vays alc~ng the hard bank, quany 
operatiOn naut mads, carwls, and publlc roadways, The purpose of t.h1s 'vvalkovcr \vas to assess 

I conditions within the Riverbed and to obtain a general understanding of the si1cs located on the 

banJ:.:s of the river. During IV1arch 22 through March 27, 2002, Liesch representative, rv1s . .lu.Lianne 

Hamilton conducted individual site visits of b1.1sinesses and operations within the SRPivHC On 

I April 15. 2002, Tvfs_ Hamilton conducted a site visit of the l\'1esa northwest v.rastewatcr treatment 

plant, firing range and North Center Street Landfill. During I\p1il 15 through April 19, 2002, Ijcsch I conducted an inspectjon of the sites located along the south side of the Rjver frorn publicly 

accessible areas. Photographs taken during the walkover are included in Appendix :F. 

I 
I __ 
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7J. Vegetation a nd Stained Soil 

Vegetation types v.:u·ied throughout tbe Property and included natural desert vegetation and 

landscaped vegetation. Also within the River, Liesch observed '\Vet1and vegetation. In many areas 

of the Property, particularly the quarry operations, there was no vegetation, rather bare soiJ. 

Stu~ined .serif \Vas observed throughout tl1e Property. '\·1ost stained areas appeared to he associated 

~v1th automvtive chernicals and wastes. Staining and corrosion vvas observed associated with the 

cement truck \Vash down areas. Staining was also observed in the areas \\'here vehicle storage and 

' ' tf'J·,<!J.J' \},'e:r(~. ot·,-.)··rrl' l .. ln on bare soi1. C:.e 'tJOJ' i ., nrov1·1es ad liti ·)nal ·l"iai1 with F·oard"' v·1 s+·,lir'"'o·' ~ , "'" .A.~ _,....vu. b ~.._.,,C: l.._.- .L.;r .. l .. ~-· '--l . . C . I...V~L,. .. t...-0 ;:) f..._ l-1.. !_.•.....-

afC(!S at individual sites. 

7.2 Chemicals and R~nv 1\Iateria ls 

N nmemus chemicaLs and ra\.v rnaterials \.verc stored throughout the Property. Chemicals included 

petroleum product; for fueling, aut0n1otive/equipmeut cher.nica!s such as oils, lubricants, degreasers, 

antifreeze, blended fuels and oils f(x the asphalt batch plants, various vm·ieties of add-mixture 

chemicals for the cement batch plants, acid Jnd neutralizing solutions for cA.::ment truck wash dov,'n, 

release agency for asphalt tmck wnsh do\vn, \1.,-'asiewater treatment chemicals, dynamite, fertilizer, 

cement color dye, f1y ash, and propane. Some of these chemica.ls were stored within secondary 

containment structures while others \ven:; not. In several areas, leakage <.md staining vvas observed_ 

Ra\.v rnaterial storage included aggregate rock, asphalt, ecJnent and roio-milL Additional 

inJorm.ation regarding chcn1ical. and raw matc1ial storage for individual si tes is included in Section 

7.3 ~Polyd1lori.mtkd Biphenyls (PCBs) 

Numerous electrical transformers were observed on the Property. In addition, potential PCB

contajning equipment v,ras observed on the Property. Liesch was not provided witb any infonnation 

regarding testing of the transformers zmd equipment for PCBs. 

7.4 Asbestos-Contain ing IVlaterials (ACMs) 

Based U()Ofl the ac.e of some ofthe structures on the nronenv it is 1·1ossib!e that asbestos-containinr: 
~ J I ~ . -

materials are present 1)H the Property. Liesch did not conduct an asbestos survey as part of this scope 

O[\VC'fk. 
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7.5 Hazm·dous \:Vast es and H azardous Subst.:uH:es 

Several sites within the Property area ',:Vere listed as RCRA. generators (some no longer regulated) 

and Talley Defense Systems site is listed as .RCRA Corrective action site which indicates that some 

degree of corrective action was required for tbc site \vith respeet to <1 release of hazardous 

wa:;;tes/substances, 

7.6 .LandfiHs, Dumps, .Debris PHes 

Liesch observed lhe presence or rouT landfills \Vlthin the Property included Cypress I .. andfi.ll: North 

Center Street LandfiJJ, and the 'J'ri-Cities L<:mdfills (north ::.md south sides of the River). A discussion 

or each landfill is provided in Section 3 .2. 

Liesch observed nmnerous aTeas of stockpiles of soils, deb1is l iles, and dumped debris throughout 

the Property. The majmity ofthe mater1a1 '-Vas along boundaries of the River and canals. However, 

some debris was observed within 1he Salt R.ivcrbed. 'I'he debris consisted nf soils, concrete, old 

tanks, asphalt household debris, and vegetative \-vastes. Ofparticular concern is the large debris 

piles located at the southeast porLion of the SRSR-Mesa. This debris reportedly contains waste 

resulting from past v:ashoms of the upstrearn la:nd:fil1s during periods when the River flov:ed and 

p1ior to construction of the hard banks. In addition, fvk Paukgana reports tb.at there have also been 

indications of illegal dumping, including drums, have occurred in this area. 

7.7 Pits, 'VeHs, Smnps, Drywt·Us, Catch Basins 

Liesch observed water wells throughout tl1e Property including wells used for quanT operations, 

dornestic supplies, and SRP wells. Numerous p its/surnps/catch basins were observed througbout the 

Property inch1ding a wash racks, bay drain sumps. cesspool for cerncnt trLick \-vash do'.vn water, 'tnd 

Hoor drain sumps. No drywells were observed on the Property. 

A.t SRSR-?v1esa, SRSR-Higley, United M.etro, CElVIEX, and lZl\'lC on Gilbert R.oad tvater distribution 

ponds were observed. Reportedly the \Vater within th{.,se ponds is supplied by well water and/or 

na1uraJ groundwater infiltration. Some \Vater within SRSR's pond is recirculated after removal of 

fine sediment. 

Liesch also observed several {~.Teas within the River \Vhere irrigation run-off \Vater and storm water 

is collected. 

........... ., ........... ., _____________ _ 
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7.H On-S He Storage ·ranks (A.bovegnmnd and Underground} 

Based upon information provided by l'v>Ir. .Morris Paukgana there are four USTs associated with the 

Vulcan asphalt plant In addition, there arc three 1JS'Is listed for JR's Convenience Store. The 

/\DOT storage yard and 1mmerous other business near the I<.iver <J.t Country Club Drive, Alrna 

SchDol Road, ami lVkKellips Roud arc listed on rhe database has having registered USTs. Numerous 

USfs have been tento\·ed and have been listed a LUST' incidents. All lJJS'T' incidents \Vttbin 

SRPl\i1lC have been resolved and are closed. H also appears that the rru,~iority of the LUST incidents 

on the south side of the River within the City ofrvlcsa have also received a ''case closed'' status. 

Numerous ASTs tverc observed throughout th,;; she including /\Sis H1r fl.rel, ne\\' and used oil , water 

storage, asphalt storage, add mixture chemicals, blended fuels for asphalt productions, cement and 

asphalt release <1gents, fly ash, prop~me, digester gas, and \Vaste \Vater treatment chemica1s. The 

m<!J ori ty or the ASTs \.VCrc \vi thin secondary containment structures. ln some areas, staining was 

observed within the containment or on the ground surface. 

8.0 PREVIOUS ENVlRONMENTAJ, REPORTS 

In preparation of this report, Liesch reviev,·cd numerous documents that \vcre pro\'idcd by the 

SRP.Lv1IC. Some of these documents arc included in Appendix .B, Other docurnems are referenced 

in Section 3 .2 as they related to specific sites. 

9.0 QUALI FICATI ONS 

Qualifications of this author arc attached in Appendix(;_ 

10.0 CONCLUSIO NS 

I.iesc.b has focused on identifying general environmental issues that may be of concern specifically 

to the design and planning of the proposed Salt River .Reston1t1on project, which is focused primarily 

along the Sa.lt .River bed and banks.- /\ccess to private propctiies \,vithin the City of Mesa on the 

south side ofthe River and to the Cypress golf course, RV storage facility. JR ' s Conven]encc Store, 

Saddleback Conlmt.mications, and private allotted land within SRPMIC was not prov ided at the time 

of Liesch' s site visiL Tbereic)re, only the portions of these areas v·isiblc from public right· of-ways 

were observed. More detailed assessment of individual areas within the Property may be necessary 

depending upon the specific proposed restoration. This s.ite assessment does not include a 

comprehensive conrpliance analysis regarding local, state or fcder;~! environmental laws, rules or 

regulations. 

----------- - ---------.. -........ _ .... .. _______________ _ 
.iune 2!, 2002 
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J Based on Liesch's assessment the following environmental issues were idcntit1cd for the Property. 

ralt River Sand and Rock 

• l'vfaintcnance shop - vvash rack, chemical/waste storage 

I 
I 
I 

• Lube shop······ chemical/waste storage and staining 

o Sand blasting/paint area ····· bare ground 

• Vehide repair and storage area - bare ground 

• Large quantities of debris (potential disposal issues) 

• Cement dump area 

• Former leaking US'r (historic) 

l :bandler Heady lVHx at SRSR 

I 
• :Maintenance shop - storage, staining 

• Wash dovvn area- corrosion, staining 

I Ianson/L nited Mctr o/Vukan c:ement Hatch Plants at SRSR 1Vtesa and Higley 

• Wash dovvn areas - staining, conosion 

I • Vehicle maintenance······ staining, storage 

• Chemical storage -w lealcage, some w·ithout secondary containrnent 

lv ulcan l\laintemmce Y ani and Asphalt Eatch Plant 

I 
I 
I 

• \Vash dmvn chemical storage area- staining 

• Fonner TJSTs- (historic) 

e Four existing USTs 

o 1999 Explosion (historic) 

• Ikbris/pa:rts sr.orage area 

CE\\fEX Operations (and associated operations) 

I Assumed issues same as other qua,rries 

l t\rizona Propane 

" Fom1er site operations (Forest JJomcs) 

I 
I 

" Stockpile of debris/;,vaste 

• I'v'laintenance sump 
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Various Commercia! Businesses 

• Chemical!\vastc storage 

• References to spills/releases in the database 

• OS'I's/ASTs 

United 1\I etrn 

Chem.ical storage zu·ca (munerous drurns and staining) 

Cement batch planr chemical storage 

Cement/asphalt dump area ··· extending over bard bank 

V·lash down arca ··· corrosion , staining, pond water 
[ "' I ., S'"[" 'l . . ' 
t' onner t..J, .~ s (lis tone) 

Enviro-Systems 

• Soil contamination clean-up (historic) 

• Fonner site operations nmk.nown) 

T ri-City Landfill (north and south sidt•s) 

e Groundwater contamination 

~~~ Iv1cthane migration 

North Center Street LaudfiH 

• No inJonnation available 

Cypress l ,audfill 

• Kno>\·11 contamination currently requesting brownfield pilot dcan"up funding 

l'vlesa Firing Range 

• Lead contamination 

• Berms constructed of debris/soi l mixtnre 

Vulcan .Demolition Debris Landfill 

• U lL'ctlO\VD 

C baucller Ready Mix- at GHbert Road 

• Assumed issues same as other quarries 

........ -... - ........... ___________ , ______ _ 
------------·~·-------·-····--·-· 
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I 

Salt River Sand and Rock····· Higtey Operations 

• Wash dmvn areas/sump/cesspool 

• Chcm.ical storage - some staining 

'faB<·y Defense Systems 

• E~ x[sting contamination 

• Explosive testing, 

GetH:rallssues- Property \\'ide 

• lrri gat ion nm-off water 

• Dehris!illegal dump areas 

• Wastewater recharge ponds 

• Septic systems 

• Water '\Vel1s 
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Appendix I 

Yuma Clapper Rail Survey Report 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Yu ma Clapper Rail Survey Report for the 
Va Shly'ay Akimel Project Study Area 

Maricopa County, Arizona 
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Yuma Clapper Rail Survey Report for the 
Va Shly'ay Akimel Project Study Area, Maricopa 

County, Arizona 

Project Location 

Survey Area 

The U.S. Army Corps of Engineers (Corps) is proposing restoration of the Salt 
River between Granite Reef Dam and the interchange of the Loop 101 and Loop 
202 in Maricopa County, Arizona. The area proposed for restoration has been 
designated by the Corps the "Va Shly'ay Akimel Project Study Area." Project 
boundaries encompass both banks of the Salt River channel between dam and 
Loop 101/202 to a distance of ~-mi le to either side of the thalweg, or deepest 
portion of the river channel. Suitable habitat for the Yuma clapper rail is located 
within the boundaries of the project area in Township 1 North, Range 5 East, 
Section 18 (Figure 1). 

Elevation of the project area is approximately 1,200 feet above mean sea level, 
and topography in the vicinity is predominantly flat. The project area is located 
within the Lower Colorado River Subdivision of the Sonoran DeseJiscrub biotic 
community (Brown et al. 1994). However, the project area is within an urban 
setting and the river bottom exhibits signs of long-term disturbance, including 
roads, landfills, mining operations, and illegal trash dumping. 

During the planning process for the restoration project, it was determined that 
suitable habitat for the Yuma clapper rail is present in wetlands located adjacent 
to the interchange of the Loop 101 and Loop 202. The wetland has year-round 
water present and vegetation in the survey area is dominated by cattail (Typha 
domingensis). Table 1 details plant species occurring in and around the surveyed 
wetland during field activities. 
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T able 1 . P lants Documented in the Salt River During Surveys 

Species Name (Common Name) 

Bermuda-grass 

Rabbits-foot 

Fountain-grass 

Mexican sprangletop 

Curly-dock 

Cattail 

Yellow nut-sedge 

Bulrush 

Bulrush 

Knotweed 

Water speedwell 

Salt heliotrop 

Euphorbia 

Desert bedstraw 

Sweetbush 

Sowthistle 

London rocket 

Brittle-bush 

Cockle-bur 

Turpentine-bush 

Arrowweed 

Goodding's willow 

Fremont cottonwood 

Salt-cedar 

California fan palm 

Survey Information 

Scientific Name 

Cynodon dactylon 

Polypogon monspeliensis 

Pennisetum ci/iare 

Leptochloa dubia 

Rumex crispus 

Typha domingensis 

Cyperus esculentus 

Scirpus validus 

Scirpus paludosus 

Polygonum argyrocoleon 

Veronica anagal/is-aquatica 

Heloptropium curassavicum 

Euphorbia albomarginatus 

Stephanomeris pauciflora 

Bebbia juncea 

Sonchus asper 

Sisymbrium irio 

Encelia farinosa 

Xanthium strumarium 

Apolopappus sp. 

Pluchea sericea 

Salix gooddingii 

Populus fremontii 

Tamarix ramosissima 

Washingtonia fllifera 

Yuma Clapper Rail (RaJ/us longirostris yumanensis) 

Life History 

The Yuma clapper rail is a grayish-brown marsh bird with long legs and a short 
tail; adults ofthe species are typically 35-41 centimeters (14-16 inches) tall. 
During the breeding season, adult Yuma clapper rail males display a tawny
orange or burnt-orange breast and orangish beak while females display a brick
orange breast. (Arizona Game and Fish Depaitment 2001) 
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U.S. Army Corps of Engineers 

The current range for the Yuma clapper rail includes the Lower Colorado River 
drainage from the Gulf of California in Mexico north to Topock Marsh in the 
Havasu National Wildlife Refuge (NWR), Arizona. In Arizona, this subspecies 
also occurs in several major river drainages in the central and southwestern 
p01iions of the state, including the Bill Williams River drainage, the Lower Gila 
River drainage, and the lower Salt and Verde River drainages (Arizona Game 
and Fish Department 2001 ). 

Breeding occurs after territories are established in March or April. Breeding 
activities are known to occur at Mittt-y Lake, Bill Williams River drainage, 
Topock Gorge and Topock Marsh in the Havasu NWR, and Cibola NWR 
(Arizona Game and Fish Department 2001). Average clutch size is 8 to 10 eggs 
with incubation lasting about 21-23 days. Hatching success is usually high, but 
mortality among young is usually high as well. Family groups of clapper rails 
stay together for approximately 24-30 days post-hatching. Chicks become 
independent from their parents at 35-42 days, and first flight usually takes place 
63-70 days post-hatching (Terres 1980). 

This subspecies is the only clapper rail to breed in freshwater marshes. They also 
inhabit brackish water marshes and river sidewaters. They prefer tall, dense 
cattail and bulrush marshes found in the Lower Colorado River Subdivision of 
the Sonoran Desert Biome at an elevation between below sea level to 
approximately 400 meters (1 ,300 feet) above mean sea level. Clapper rails prefer 
to feed on crustaceans, including amphipods, but will also feed on fish , frogs , 
clams, spiders, large insects, and aquatic plant seeds. On the Colorado River, 
introduced crayfish are the most common food consumed in bulk (Arizona Game 
and Fish Department 2001). 

The decline in numbers of this species has been attributed to river channelization, 
dredging, drying and flooding of marshes, wildfires , and toxic levels of heavy 
metals. 

Survey Methodology and Results 

Yuma clapper rail surveys were conducted May 21 , May 23, May 28, and May 
30, 2003 . Biologists Ron Van Ommeren and Amy Gibbons, Jones & Stokes, 
conducted all surveys under U.S. Fish and Wildlife Service (USFWS) permit 
number TE013086-0. 

Observation Methodology 

Topographic maps and a site visit were used to determine the boundaries of the 
survey area. A total of 30 call points were established, approximately 100 feet 
apart, and GPS coordinates of these points were logged for quality control 
purposes (Table 2). These points are shown in Figures 2 and 3. 
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Table 2. GPS Coordinates for Survey Call Points (UTM) 

Call Point Easting Northing 

0417270 3700084 

2 0417257 37001 11 

3 0417255 370014 1 

4 0417258 3700170 

5 0417255 3700200 

6 04 17258 3700232 

7 0417287 3700239 

8 0417293 370022 1 

9 0417288 3700 197 

10 0417289 3700 160 

11 0417284 3700 126 

12 0417289 3700099 

13 0417319 3700104 

14 0417315 3700136 

15 0417315 3700168 

16 0417311 3700198 

17 0417314 370023 1 

18 0417316 3700266 

19 0417349 3700131 

20 0417347 3700159 

21 0417346 3700193 

22 0417377 3700187 

23 0417407 3700174 

24 0417408 3700206 

25 0417377 37002 14 

26 0417351 3700229 

27 0417376 3700248 

28 0417413 3700238 

29 0417441 3700252 

30 0417381 3700145 

All surveys were conducted in compliance with the USFWS Yuma Clapper Rail 
Survey Protocol (U.S. Fish and Wildlife Service 2000). Call playback tapes were 
used at the 30 call points in an effort to elicit a response from resident Yuma 
clapper rails. In addition to recording responses, a log was kept of other species 
of birds that were seen or heard at the call sites (Table 3). 
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U.S. Army Corps of Engineers 

Table 3. Bird Species Documented in the Salt River During Surveys 

Species Name (Common Name) 

Abert's towhee 

American avocet 

American coot 

Black phoebe 

Black-crowned night-heron 

Brown pelican 

Brown-headed cowbird 

Cli ff swallow 

Common moorhen 

Common yellowthroat 

Costa's hummingbird 

Double-crested cormorant 

Gambel ' s quail 

Great blue heron 

Great egret 

Great Horned owl 

Great-tailed grackle 

Green heron 

House fi nch 

Killdeer 

Mallard 

Marsh wren 

Mourning dove 

Northern rough-winged swallow 

Red-winged blackbird 

Rock dove 

Snowy egret 

Song sparrow 

Turkey vu lture 

Yuma Clapper Rai l Survey Report for the 
Va Shly'ay Akimel Project Study Area 
Maricopa County, Arizona 
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Scientific Name 

Pipilo aberti 

Recurvirostra americana 

Fulica americana 

Sayornis nigricans 

Nycticorax nycticorax 

Pelecanus occidentalis 

Molothrus ater 

Petrochelidon pyrrhonota 

Gallinula chloropus 

Geothlyp is trichas 

Calypte costae 

Pha/acrocorax auritus 

Callipela gambelii 

Ardea herodias 

Adrea alba 

Bubo virginianus 

Quiscalus mexicanus 

Butorides virescens 

Carpodacus mexicanus 

Charadrius vociferus 

Anas platyrhynchos 

Cistothorus palustris 

Zenaida macroura 

Stelgidopteryx serripennis 

Age/a ius phoeniceus 

Columba Iivia 

Egretta thula 

Melospiza melodia 

Cathartes aura 

August2004 
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Survey Results 
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Response to Comments Received on the Public Draft EIS 
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David Montiel testimony 

"I'm not used to speaking in front of people, I have a real 
problem with this. Our people have been here for many, many 
years, and they own the mountain ranges throughout the 
Valley. And what happened was, we had settlers come in. 
And what happened, what-- the result is where we're at now. 
I'm speaking for my grandchildren. I'm speaking for my great 
grandfather. Encroachment has come on to us to the degree it 
is now. They are talking about putting Via de Ventura all the 
way to Gilbert Road. They are talking about extending or 
widening Gilbert. And we're talking about this now. How 
much more land does our -- do my grandchildren have to give 
up, my great-great-grandchildren? Sure, it's just a road here. 
But how many miles does that road take up on our reservation? 
How many miles will this take up from our people? You 
know, it sounds real good and, you know, I like it. I'd like to 
have it the way it was again. But how much do we have to 
give up for that? How much do we have to give up for all the 
land? It's just -- I don't understand. It sounds good. I'd like to 
have the river the way it was, but are we giving up our 
sovereignty? Are we giving up our policing? We don't have 
enough police to police these areas. Are we going to put 
fences up to limit people from going off of these areas and onto 
the reservation? You know what, I could probably talk here for 
a long time but I know I have so many minutes. Am l up? 
(Moderator: No. You're still green.) 
MR. MONTIEL: So I really think that it's a good thing that 
you guys are talking about this. But when I was talking to 
some of the elders I was sitting by, they were telling me that 

RESPONSE: 

Thank you for your comment. The U.S. Army Corps of 
Engineers (USACE) would at no time take possession of the 
land as part of the Va Shly ' ay Akimel Ecosystem Restoration 
project. The USACE would only be on the project site during 
construction, and with written permission from the Salt River 
Pima-Maricopa Indian Community and the City of Mesa for 
Mesa lands. The Community would retain sole rights to the 
land, but would commit to maintaining the restored area, as 
outlined in the Operations and Maintenance manual. 

The primary reason for the project is ecosystem restoration. 
The recreation component is only an ancillary benefit to the 
non-Federal sponsor(s), and the non-Federal sponsor(s) do not 
have to elect to have a recreation component. 



saltcedar is one of the main things that we use because we don't 
have any large mesquites any more. We use that for our 
ceremonies, ceremonies that only our people know of. And 
they are really sacred ceremonies. When we go up to the river 
and we do our ceremonies up at Red Mountain, you know, 
that's something that we know about but we don't share with 
people. And that's what I have to say. But also the reason they 
closed the river to the outsiders is because the eagles were 
being affected, the eaglets. They weren't surviving because 
there was too many hikers up there. There was too many 
people that were from Mexico going over there and living back 
there and partying back there and killing back there, raping 
back there. Jurisdiction. We don't have the police power. I 
don't know how much was discussed before because this is my 
first meeting. And I just question this, you know. I see a 
military guy here. And, you know, everybody respects that. 
But at this point I can't really understand it. 
PARTICIPANT: Are you for it? 
MR. MONTIEL: Am I for it? 
PARTICIPANT: Yes. 
MR. MONTIEL: Not at this point. 
PARTICIPANT: Tell them "yes" or "no." 
MR. MONTIEL: Well, I just said it. And there's-- you know, 
like I said, encroachment is a big thing. A road that runs 
throughout the reservation is going to take lot of land, and it's 
going to open up the reservation to all kinds of people. And 
this could happen, you know, like, if you run from this river, 
there is no telling what it's going to bring in my eyes. It's a 
good thing. Don't get me wrong. It's a really good thing. But I 
don't think it is for myself and my mother and everybody I 
know." 



- .... \ .. ... , ·---.... , ·- \- .... ,. ( .. ... -1 - ,-, .... 
Gary Owens testimony 

"I'd like to speak too. I'm not afraid to say anything to people. 
I'd like to talk to them and tell them what I think. And as Mr. 
Montiel said, I'm not from this reservation but my 
grandchildren and my children are members here. And I want 
to make sure that they have land to live on, places to go on the 
reservation where they are not stepping over outsiders that are 
sleeping in the woods and doing things. This project that 
somebody thought up, you never did find out -- I never did find 
out who did it. Who thought it up? It says sponsors. Well, 
you named the mayor of Mesa but who in the Salt River Pima
Maricopa Indian Community was with him? 
PARTICIPANT: Bobby Ramirez. 
MR. OWENS: Was it a member of the Tribal Council? 
COLONEL THOMPSON: lt was the president. 
MR. OWENS: The president. Who else? He decided for the 
Community; right? There you go. You've got a council that 
decides what's going to be good for the Community whether 
the Community wants it or not. You'll have a problem ifyou 
get this going through. And one of the things they mentioned 
was, if the Federal Government funds it, then it's open to the 
public. Once federal money is used for any project, no matter 
what it is, then the whole United States can come in on the 
land, not just in Arizona but from out of state, from all over. 
So think about it. Is that what you want? Non-Indians on the 
land? The fact is, they're already on it. You see them out there 
with their ATVs. They come out here and they dump their 
dogs and their cats. I don't know how many dogs and cats have 
come to my place because they come out and they dump them. 
They come out and they dump garbage. They come out and 

RESPONSE: 

Thank you for your comment. The implementation of the Va 
Shly'ay Akimel Ecosystem Restoration project would not 
require access to Community land by the general public unless 
there were recreational features funded by the Federal 
government. If there are no recreational features funded by the 
government, then access to the restoration project site may be 
restricted according to Community rules and regulations. 



they steal the wood. They chop the trees down. So if you put 
up this project you have here, you're just opening it up. You're 
going to lose almost everything that you have. Another thing. 
What happened to the water 100 years ago or 80 years ago? 
Why didn't they just let the water keep running? No. They had 
to dam up the dams to get water to people who don't live along 
the river so that they could plant crops. But did they think of 
the Indian people that were living on the river? No. The State 
Legislature, all the non-Indians didn't care one hoot about the 
Indian people, and so they dammed up the river and it's dry as 
a bone. I have been here 40 years, and that river, the only time 
it flooded is when they let the water out of the dam because 
they were getting full. So how come all of a sudden you have 
to have a river running -- a river runs through it, so to speak? 
What's the big deal? What does it do for the Community? Ask 
that question. You know, Indians, think about that. What 
value is it to the Indian Community? The only-- it's -- the 
value is to the outside. Who supplies the water? The 
Commuruty supplies the water. What does Mesa supply? An 
effluent plant further west. How many acres does the 
Community-- I mean, does Mesa give? 73 acres . And the 
Tribe has to give 4,023 acres. So who is it benefiting? It 
doesn't benefit the Tribe. lt doesn't benefit the Community. It 
benefits those that live along the south side of the river so they 
can look down and see a pretty landscape down there. Right 
now there is no landscape. I'll be through in just a second. 
Okay. I see your time out. But I think it's something else other 
than beautifying, restoring. Just leave it alone. That's my 
opinion." 



- .. - ,- . - · ..... / - (- •• > .: .. . . . - .... - ' , _ . ... -

Virginia Loring testimony 

"Good evening. I'm grateful to be here. First of all, I think that 
l would like all the Community members to stand. That 
includes our councilman Grinelda Gates. Look at the number 
that are here. And you want us to make a choice or you want 
to make a decision compared to the people that are here? I 
think that any time it involves Tribal land, l think that the 
whole Community needs to say. I think that a vote needs to be 
taken, councilman, councilwoman, because it does involve 
Tribal land. It's not just Lehi land. It's Tribal land. Another 
thing that I really -- I was concerned about is in the handout 
that was given, it says that in 25 years from now, Leon, Bob, 
25 years from now if we decide that we no longer want this, do 
you know what's going to happen? It's going to take an act of 
Congress. Do you know how long an act of Congress takes? 
I'll be lucky to be alive to see that. And what if, along further 
down the way, we decide that we no longer have our casinos, 
we no longer have our enterprises, everything is passing us by, 
where is that money going to come from that we are supposed 
to foot for this? Also, Corps of Engineers, I commend you for 
your presentation that you have, everything that you've done, 
Bobby Ramirez. Really, it's excellent. But what concerns me 
is, why can't the Community do this? We have Salt River Sand 
and Rock. Why can't we do this? It's our Community. We 
have people that are very intelligent and can do that. Do you 
know that I'm going to contracting school to be a contractor 
simply because I don't want to be just a member sitting there? 
I want to do something in this Community. And we have 
people out there like that as well. Maybe they may be 
nonCommunity members but so is the Corps of Engineers. 

RESPONSE: 

Thank you for your comment. 



But we already have people that are employed. 1 only have one 
statement left, and that comes from the council-approved 
mission statement. And I got this from the Au-Authm News. 
It's our local newspaper. And it says, "The Salt River Pima
Maricopa Indian Community projects sovereignty and 
promotes individual self-sufficiency. How much prouder 
should we be because we can do that? And those are my 
comments. Before I leave, 1 have one thing, and that is for all 
ofyou outside members from the outside community, Rusty 
Bowers, thank you for coming and being here, but I wish we 
would have had more of our Community members here. 
Thank you." 



_., ~ .. ~-- -· .. .. - -
SRMG Phoenix Cement Company.Salt River Sand & Rock 

Salt River Materials Group Aggregates .Construction .Fly Ash .Phoeni x Cement 

June 3, 2004 

District Eng ineer 

u.S. Army Corps of Engineers Los Ange les Di strict 

ATTN: CESPL-PD-RN 

P.O. Box 5327 11 

Los Angeles, Ca., 9005 3-2325 

My name is Roger Smith Jr. and l am the Pres ident and Chief Executi ve Officer of 

the Salt Ri ver Materi als Group, a business enterprise that is wholly owned by the 

Sa lt Ri ver Pima Maricopa Indi an Communi ty. The Materials Group consists of two 

divisional entities, Phoeni x Cement Company and Salt River Sand and Rock 

Company. I am also a member of the Community. 

In this letter, I have attempted to quantify some potential impacts that need to be 

addressed in considering whether or not the Salt River Materials Group can be 

tota ll y supportive o f the development of the Va Sh ly'ay Project in its current 

proposed form . We have concerns in the followin g areas: Financi al impact on the 

Communi ty's Enterpri se, loss of contro l of the timing of the proj ect' s development , 

the mitiga tion of fl ood control issues as they relate to relieving fl ood issues and 

culnu·al landmarks, and the degree o f revegeta tion and proposed park land 

deve lopment. 

In terms o f fin ancial impact, (I) If we were to agree that a ll mining with in the 
project boundary were to cease, with the exception of the area presently being 
performed at our Hig ley Plant Location , our operational costs would skyrocket. The 

~\ .. . - .. .. ~ -'· -) ~~ 
_., -

RESPONSE: 

Thank you for your comment. 



trucking costs that we would incur to supply the ex ist ing ready mi xed concrete 

plants at Dobson and Beeline locations would be an additiona l $2.50 per ton. At a 

rate of approx imately 3.5 million tons per year, the additi onal cost to keep our 

customers supplied would increase by $8.75 milli on dollars per year. This would, of 

course depl ete the Hi gley si te an increased rate and dimini sh our long-term presence 

as a fac tor in our synergistic sa les efforts to also sell our cement and fl y ash 

products. 

(2) If we do not mine the channel between G ilbert Road and the GR USP, we would 

be abandoning (assuming a 25 foot deep and I I 00 foot wide channel) approx imate ly 

22.5 milli on tons. of aggregates. At a profit of approximately $2.00 per ton, the 

negative economi c impact to the Community would approach $45 million. 

A Salt River Pima-Maricopa Indian Community Company 
Tel: 480.850.5757 . Fax: 480.850.5758. 8800 E. Chaparral Rd , Suite 155 . Scottsdale AI 
85250-2606 
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(3) Our cement plant reserves are in excess of a 70-year supply, so it is necessa1y for 
us to maintain a strong aggregates positi on in the East Va lley to complement our 
cement sales. The Communi ty has just fi nished a $ 140 milli on modernizati on of the 
fac ili ty and the payback projections were rationalized by an increase in cement sa les 
fro m 650,000 tons per year to I , I million tons. Cement sales have been the 
traditi onal "bread and butter" fo r the Community creating tens of milli ons of doll ars 
to the Communi ty annually. F ly ash, as a concrete additive has been a moneymaker 
as well , and long-term contracts that the company has with the power plants are also 
a considerati on in these matters. 

( 4) Also, it should be noted that our industiy employs between 75 and I 00 

Community Members on the sites located within the project bounda1y 

In terms of timing, the Ann y Corps plan to date has left little input from the 

Com munity in terms of the Project's build out There seem to be little fl exibili ty in 

each phase of the proposa l as it relates to funding and constmcti on. Converse ly, the 

Materials Group has proposed a Mining and Reclamation Pl an draft that 

accommodates the business uni t fo r many years, whil e allowing a timeline as 

dictated by Tribal Leadership for ri verbed restorati on. 

We have a lso addressed in our Plan the need fo r fl ood control measures includin g 

hard banking along stretches of the ri ver to remove fl ood prone areas from the 

fl oodplain and protecting the cultural river island and the Lehi cemete1y 

F inally , we fee l that the development, or lack thereof, of lands for public use should 

be a n exclusive decision for the Community CounciL 

We continue to tiy to be supportive of the proj ect, and have met with the Corps on 

numerous occasions. Our discussions have included a mining plan that would 

inc lude assuming the Rinker lease liabi li ti es, addressing the design issues in the 

Mckellips road area, and cleaning up the Beeline pit issues west of Gilbert Road, 

over a twelve to fifteen year time frame. 

·- .. - - .. ... .... ... -



We have proposed a channel to be mined between the Groundwater Recharge 

Underground Storage Proj ect (GRUSP) and Gilbert Road (approximately I I 00 feet 

wide and 25 feet deep as mentioned above). We further have proposed a time frame 

to refurbish and surrender these easterly properties to the proj ect annually in I '2 

mile increments. Since this concession would include removing the aggregates and 

storing them for use at a much later date, we have proposed that we be compensated 

for the removal as part of the overall proj ect contract. Our internal plans are to 

ex tract the material s as a business enterprise to create profits for the Community, 

while creating an environment that provides empl oyment for the Communi ty 

members, as well as minimiz ing potentia l flood damages. We certa inly believe that 

we can also parti c ipate, through our plan, in the beautificati on of the river bottom by 

replanting natural type vegetation . 

It is our goa l to continue to work toward addressing and achieving desirable positive 

resul ts fo r the Salt Ri ver Pima-Maricopa Indian Communi ty. 

Sincerely Yours, 

Roger Smi th, Jr . 

Pres ident and Chi ef Executive Offi cer Salt River Materi als Group 
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Carol Hanis testimony 

"Well, I'm a resident of Mesa right above the Lehi City, and I 
just wanted to say I support the project. I know I don't belong 
to the Indian Community and I respect their wishes and I have 
a high opinion of them. But I am a registered nurse and I 
believe that we need to have more places for recreation. We 
need to have more places for people to walk and ride their 
bikes and enjoy nature. Not only does it give our bodies what 
we need, but it also gives our minds and our spirits what we 
need to commune with nature. And I believe in the holistic 
approach to living, that we need to really work, each of us need 
to work to be healthy individuals. And I just think this would 
be another place where we could exercise and commune with 
nature. And I believe it will be a real positive impact on our 
whole community. Thank you." 

RESPONSE: 

Thank you for your comment. 



Addie Garcia testimony 

"My name is Addie Garcia. I just wanted to know, which of 
my presidents agreed to this project? 
COLONEL THOMPSON: Okay. I have got that as a 
question. We're going to address that right at the end; all right? 
MS. GARCIA: Okay. Out of this 98 percent of the 
Community members or the land, how much of it is allotted 
land? And if the people with the allotted land said it was okay 
for this project to go through, why aren't they here to support 
you, you know? I'm very disappointed that I don't see them. 
And, you know, it's-- for us, they said that we cannot even get 
a road through there . And I'm so surprised that they are going 
to let you do that. You know, it looks real nice, but, you know, 
we have a bard time. Our police have a bard time getting to 
this area. And I'll be very disappointed. I'm not for this 
because all we're asking for is a road and you're asking more, 
you know. And I'm just not for the project. Thank you." 

RESPONSE: 

Thank you for your comment. The real estate gross appraisal 
conducted by the Salt River Pima Maricopa Indian Community 
identified that the proposed alternative does not include allotted 
lands. 



~-~~~-~---~--~~--~-

Carolyn Stacey testimony 

"Good evening. My name is Carolyn Stacey. I'm not for this 
project. We have gone to some tours on how they improved it, 
how it's been improved in certain areas. I just want to say that 
I'm like David Montiel. My father has always said that when 
people dammed up the water, all our natural resources went 
down the drain and dried up, all the things that we lived off the 
land and used to survive all these many years, thousands of 
years . Now here comes this new project that you're thinking 
about that -- it is true that it's encroachment and I don't agree 
with it. It's just like me going into your backyard and making a 
shed or doing some-- pulling out your roses or something like 
that. That's what you're doing to us. You're invading our 
privacy. I'm sorry to say that, sir. But anyway, that's the way I 
feel. I have my great-great-grandchildren. I'm 63 years old. 
And if they just let that water flow freely, we'll have all these 
things replaced. Thank you." 

RESPONSE: 

Thank you for your comment. The U.S. Army Corps of 
Engineers (USACE) would at no time take possession of the 
land as part of the Va Shly ' ay Akimel Ecosystem Restoration 
project. The USACE would only be on the project site during 
construction, and with written pennission from the Salt River 
Pima-Maricopa Indian Community and the City of Mesa for 
Mesa lands. The Community would retain sole rights to the 
land, but would commit to maintaining the restored area, as 
outlined in the Operations and Maintenance manual. 



June 03. 2004 

District Engineer 
U.S. Army Corps ol Engineers 
Los Angeles District 
ATTN: CESPL-PD-RN 
P.O. Box 532711 
Los Angeles, CA 90053-2325 

Comments of Mr. Hollis M. Chough 
{Regarding Va Shly' Ay Akimel River Restoration project) 

Recorded by Mr. Roger Smith 
May 2.2, 2004 

Good evening. My name is Hollis M. Chough, a full blood Maricopa Indian of Salt 
River Pima-Maricopa Indian Community. In my lifetime, I have, and my family 
and the Tribe, have been confronted with many issues that would bett.er our land. 
better our community. that would better our lifetime stay on the Salt River Indian 
Reservation. It's been a long time since we had issues that come up before us 
that are very Important. And usually. the issues are presented to us in a way that 
we either have to move with it or sit with it. I think we the Pimas and Maricopas 
of this community are mature enough to think some things out and take this issue 
and vote on it. I feel that it's an issue that has to be voted upon and the issues 
are the river restoration of the Salt River. The main purpose is to restore the 
river to its original condition with the wildlife, the vegetation, and so forth. It's a 
long ways to come yet, but these were the discussions that the group was 
involved in in discussions. We will present the discussions; the people that were 
involved in the discussions were Robert Aguilar. Herbert Chiago and 
Garnet Gates. 

There was only the three of us and four of us, sometimes five of us that were 
involved in the discussions. The discussions were very hard because the Corps 
of Engineers were very adamant about getting this thing approved and moving 
with it as soon as possible. And we, the Indians, we say, "Wait a minute. What 
is ir1 store for us? What do we profit from the whole project?" Now the 
profitability of the whole project centers around big money making kind of issue 
that comes forward before us, and that is our extraction of sand and rock at Salt 
River. That Is our bread and butter. I think no tribe in the United States has a 
unique situation such as ours . We have our sand and rock located in the bed of 
Salt River. Salt River is used by many companies extracting land either in a 
r99ular contract form or stealing from us. We know that there's a lot of 
contractors who stole from us when we were talking about this some months 
back. It seems that the uncontrollable truckers were stealing from us. were 
stealing sand and rock. which we don·t know, which we have no records of, and 

RESPONSE: 

Thank you for your comment. The U.S. Army Corps of 
Engineers (USACE) would at no time take possession of the 
land as part of the Va Shly'ay Akimel Ecosystem Restoration 
project. The USACE would only be on the project site during 
construction, and with written permission from the Salt River 
Pima-Maricopa Indian Community and the City of Mesa for 
Mesa lands. The Community would retain sole rights to the 
land, but would commit to maintaining the restored area, as 
outlined in the Operations and Maintenance manual. 



- - - - - - @I -
evl:lntual!y, when we get down to bmss tacks of studying thil>' th ing <~nd put;ting 
into written form. 'life woukl ask tho questions: how many tons of sand and rock 
were not accou!lted for during !he elilrly discussions of this topic? 

And as you notfce, once !he Tribe got into a situation where they had to ~ighwn 
their belt to get things done· the right way, they began to do profit and loss 
analysls oi each company on our Reservation, and once that started. the truckers 
that wero stealing from us, they quit hauling, you will notice. They quit hauling. I· 
don't know how many tons or how much money or dollars and cents was stolen 
from us, but we stuck with it. and we raised the issue lime and again. but not to 
the point where it was a mal offoeial comment · 

We, lhe people of the GQmmittee are not experienced !n any situ;~tlon like this . 
Init ially, it was the Tribal. Council that w<:~nted to approve the plan earth•Jf in !he 
year. They approved the plan; but the Tribe had no plans for how io implement 
this whole project n )ere was some talks about it bvl we were not a part of these 
discussions, we the committee, were not very woJJ versed on it becauso Council 
or peopl:e that wefe assignod to do the study never contacted us or never rnet 
with us. II was always the Advisory Cornrnitl.ee that was the aggressor to sa! up 
meellng.s and Invite various department heads to discuss some things wilh tho 
Tribe . When I talk about !he Tribe, we're talking about 7200 C<}mrm.mlty 
members. tile rommittee members that were active in these discussicms. We 
wero acHve in discussions, certain things thai )'OU probabfy would like and 
probably won't like that is the general citizen, this committee , or the Reser:vation 
population. 

Once you approve of this plan, the restoration plan, there aro certain things that 
we ne,ed to know about First thing, tt has belJn oor experience and 
undors.tan<ling that other tribes in ·the mid-West have used the Corp of Engineers 
for t hei'r llo..'ld plain plan , their reservation darn resen1olr plan , and the giving• up ol 
lribal land around t11e big lakes that !hey have. In the mit:J.INest !hooe people 
they have a I<Jt of plain lands that they war~ted to develop and \Nhen the reservoir 
was bulll in the ama there. w me of you may know some of the dams that I'm 
talking about. Those dams were built with the tribal approval. but there are 
condft lons to it that have never been tutfilled )'et. And one of !he things !hal hav() 
never beon fuHll!ed fS the payment of certain amount to the Tribe to febuitd and 
r~tore toolr community wi th whatever !hey nee(,l to do. It is a. good thing to do 
that , restore the community. And it takas money. and Uncle Sam has that 
rnoney. We need to take a look at it. 

At first. when I understood the project, it was . .. as l tmdarstand it: Um project was 
a. $3 million project. We don't care how tt's divided up, or who takes a share of 
that . that means the City and Corp and the Tribe, but we do know !hat the Trlbe 
has lo give quile a bit up, of tribal land. and that's the river. and we, as a whole. 
will arso give up our own water to the outside· communities, such as the growing 
City of ro,Josa, City of 1empe, arn:l the various cities and towns tlla1<lro 9oing tJP 
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all over the Valley. They need water, once they are .sel Ulp. once they t~re 
comp!e1ed, they will need water for fifteen. tv.•enty, thirl~· years or maybe for one 
hundred years. and who has it? We have it. Satt River has it !l l1as a reservoir 
ur\derground uooer the river, i! is known as th& Aquifer, and the water in those 
sreM are saved for future use for our Reservation. We don't know this. As we 
really get tnlo th!s matter, this issue will come up again. The q)Jestlon wiU be did 
the Tribe sell Aquifer water !x:l outside c~Ues? If they did , what are we gQtting in 
return? We need to know that. The other point is, how much did we get In terms 
of d,oltars and cents? We have never he<Jrd that eKpressed publidy by tribal 
planners or administrators of the Tribe, 

On this Reservation. we talk about many projects. and !his restcration pn)ject is 
one of them . As I said, this project is one of the projects that the Tribe has 
ongoing. What I can sea as a layperson not involv~ in Tribal affairs is that some 
of the thing:i I predicted to Mr. Lalonde, the Communi!;)< treasurer. are adually 
coming into play. /~nd one of the things that I had fears abo ut was that if the 
Tribe ever put a plan like the Tribal reortJanizalion. it is entirely new to them, the 
people, that is, and they'll have a hard t ime understanding what the purpose is 
for. It has never been explained why wljl 're doing it , why It has to be done. 
Instead, paopl,& are just told this Is Tribal plan, and it scares them, and that 
throws them off. And when it's actually implemented, peopie don'! wanl to get 
involved In it. 

I guess a clear ca·se is where we have va1ious committees organized for specific 
purr.oses and those organizations or those wmmittees have not actually done 
their job because members or the committee have not sho-wn up for work, or 
committee discussions, so that's one problem we have. The other problem we 
have is. wnen it"s actually· implemented, it wilt cause quite, a confusion bocause, 
as I see it, there has never been any training. nor workShops, nothing was over 
done for the tribal member-s. Thai is for the committee; it was just thrown to 
them. "Here, do this." And they don't know how to do It At least ! know how to 
do it because t was involved in thB st.ate; City ol Phoenix and Cit>' ol Flagstaff 
general plan simi!ar l:o what we're going through. And I know what we're going lo 
go through eventually, and thai 5 the lack of !)articip<~Uon by the tribal 
employees. 1 knew that that would come about when tribal employees failed to 
show up for committee meetings, or show up for conferences, or even show up 
tor wotk, because they are afraid 1o at!end because they don't ur1derstend the 
general plan. 

The general plan nas never been discussed with the people, so therefurB, we are 
in doubts about a lot of things, and' so wlth that kind of background. the same 
thing ooids true with the river restoration project. Our people may come through 
and they may not becau.se the)• are not acquainted with it. And t mentioned this 
at one meeting, one tlme that we need to be f!(jucated on this particular subject. 
It's a very, very deap subject, and It has t.o be explained by experienced people. 
Those experienced people also must know what they ate talking about because 
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it is a proj~ct that they have to have approved. and we've never had that The 
Corp of Engineers has never said, 'V'Ie have an experienced person who cao 
eKJ)Ialn th is st.ep.by-step if the oorrunittee wants it or If the people want it." l ho1>e 
things have never been offered to us. 

My idea was, initially, I could see a flowering kind of riverbed, clean ;md so nice, 
like the Clty of Scottsdale river drainage, and !hat's what .I wanted to see. 
Aclualty, when we got into it, we found ovt that was not so. It was something 
else that the Corps wanted. The Corps wanted quite a bit of .land for the 
Reservation to give up. And it is quite a bit of land, in terms of dollars and cents; 
It !)Ges into the thousands and millions of dollars that we wi!ll lose in years to 
come. And wh o will benefrt from it? 

Our neighboring towns , out neighboring cities. our neighboring communities. I 
arn ~ure that once the labor or lhe Corps ~"las ii!Uthority over the riverbed. they wm 
allow a Jot of excavation by tru<;kers and .land de'la:lopers, antd they're going to 
allow tha t, and they will get the money, and where do we stand? The tribe is just 
giving the land away . I'm talking about sand and rock. That is our lifeblood cf 
our Resemlion. If we ever get rid of lhat, we won't have any do1l.ars and cents. 
i'm looking al it from the standpolnt at what tho tribe has planned already, and 
that is the plans to build buildings here and there, and they have no land. and 
once !hey do that, !hoy will need some dollars and cents. How are w0 going to 
get our money? The sand and rock business l.s one of the ¢nly things that is 
keeping the tribe alive by bringing income. 

In closing. I wish to see tha Sal! River Restoration project become a ree11ty or not 
depending on a, comrntmity-wide vote. On the other ha:nd we- h..ave approxlmatel)' 
7201) community membeNl, if we don't get 15% of vote r turnout from that to 11ote 
on !his project that would be detrimental for the Tribe. Thank you for the 
opportunily to address my concerns i.n this public forum. 

Sincerely, 

~~~-~:cwl.f\.~1'~/ 
Hollis MVChough , 
10516 East Montec1to Avenue 
Scot!sdale, Arizona 85256 

- - -
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-------------------
Chris Higgins (email) 

"I attended the public meeting on 6/3/2004 and have the 
following comments. I live in Tempe and have been interested 
for many years in the Salt River as it runs through the Phoenix 
Metro area, and have been excited by the various river 
improvement projects such as Tres Rios, Rio Salado, and 
Tempe Town Lake. While the restoration and beautification of 
the river is important to me, just as important are the future 
recreational opportunities that the above-mentioned project can 
offer to me and my family. When I heard about the Va Shly'ay 
Akimel project, I again was excited by the possible recreational 
opportunities the project would present. I had visions of being 
able to ride my bicycle along the river from Granite Reef Dam 
to Tres Rios! I did not realize that the river, for most of the Va 
Shly ' ay Akimel project, is owned by SRPMIC, and was 
disappointed by comments made by members of the SRPMIC 
in the meeting, saying that they did not want the project, and 
certainly did not want 'outsiders' entering and enjoying 'their 
land ' . As a non-Native American, and a non-member ofthe 
SRPMIC, I very much felt like an 'outsider' by the end of the 
meeting, and was glad to get out of there. As a result of the 
meeting, my hopes for recreational opportunities through the 
Va Shly 'ay Akimel project are now very low, and I can't 
honestly say I support the project. My compliments to you, 
however, and your staff, on a professionally run and 
informative meeting. Please keep me on your mai ling list." 

RESPONSE: 

Thank you for your comment. Your name will be added to the 
Final Environmental Impact Statement mailing list. 



Tim Bamard Comments (email) 

"Staff comments for the Va Shly'ay Akimel EIS are as follows: 
Figure 3-10 - Consider including the updated Multiuse Path 
Master Plan Map in this document instead of the one originally 
included in the Parks & Recreation Master Plan. Staff can 
provide copy in Word format. 
Figure 3-11 - lt would be helpful if the trail connections into 
the Museum and Cultural Center were highlighted or labeled 
on the conceptual drawing. 
P. 3-42 - Section 3.4.2.3 references the operation and 
maintenance costs for the trails. If this function falls to Mesa 's 
Parks Maintenance staff, we would appreciate inclusion in the 
discussion of expectations and costs, in particular, the surface 
braided irrigation network seems to be a difficult and time 
consuming system to maintain. 
P. 3-36 - Section 3.4.4.1 references a connection to Mesa ' s 
existing trail system along the Tempe Canal. Although the 
canal exists and can be used by the public, Mesa has not yet 
improved the pathway. It might be more accurate to say there 
will be a connection to Mesa 's plaru1ed trail system along the 
Tempe Canal. 
p. 3-46 - Regarding the recreation trail options, the City of 
Mesa's Community Services Department prefers the 
implementation of Option Cas outline in Section 3.4.4.3. 
We appreciate the opportunity to comment. 

Tim Bamard, CPRP 
Administrator, Community Services Department 
City of Mesa 

RESPONSE: 

Thank you for your comment. Updated Multiuse Path Master 
Plan Map will be included in Final Environmental Impact 
Statement. Mesa's preferences have been noted. 
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Colonel Alex Dornstaudc:r 
Distri.ct E.ngiueer 
Loa Angeles District 
U.S . Anny Corp of Enginem 
ATTN: CESPL-PD-RN 
P.O. Box 532711 
Los Angeles, CA 90053-2325 

- - -

June 21, 2004 

- -
JOHN'-~ 

.JIU1.f>l:l~r~ui MR~ 

\VJPM~ Group 

Rl!:: Salt River ProJect Commenti o.n Draft E11vi,ronment:al llnpact Statement (April 
2004) y,. Sbly'llY Akimel s,.H R.ke>" :£.,osyst~ Resrontlot> Feasibility Study 

Dear Colon<>! Alc:x Dommudcr; 

On April2S, 2004, the Onlted Stat~ Army Corps ofEngina::cs (Corps) publishod a notice in 
the federal Registry requesting public review of tbe [)raft Environmental lmp<~tt Statement 
(EIS) for the V c Shly' ay Akimel Ecosystem Feasibility Study. The proposed action in the 
EIS includes the ... .stablishment of rip an an habitat and re.<:toration of river channel functions 
through ,; 14-mllc reach of th.e Salt River located in Maricopa County Arizona. 

The: Salt River Projc:ct (SRP) operates dam$ "J's1rc&m of the pfOJ>O:~<~d project, operates water 
deli very structures to divert and dhtributc water from those d.au:JS in the vicinity of the 
pr~oo ptoject, and operates the <ltanite Reef Underground. Storage Facility (GRUS1') 
locat~d •.vi thin the study atca.. Additionally, SRP owns land pan;els adjacent and neat th e 
project. SRP therefore has a k~n intere:t iu the constroction liDll operation of the proposed 
project. 

. SRP i• supportive of the praposcl ptojeel goals and believes that the restoration of this 
portion of the Salt Rive.: will not onlyb~nefit the project pam~ipmts but the Pho«>iJC 
Metr<:>politan area ao 11 whole, However, SRP doc' hll-vc oooncc:rm with rome cofllponenb' 
the proposed project. The pw:pose of this letter i~ to offt>T commenMi on these "or.uponon(l; 
And to request th.at Tl1e Corps meet with SRP and CIX>rdioate the pro~sed activities before 
CO!U!'leting the final E!S . 

- - - - - - - -
RESPONSE: 

Thank you for your comment. The USACE will continue to 
coordinate with Salt River Project, should the project move 
into the design stage. 

-

Project features currently require that irrigation water be 
diverted on the north bank of the Salt River. The SRPMIC and 
USACE assumed that SRPMIC waters may be redirected 
through the Hetmessey Drain. If, after discussions with SRP, 
the Hetmessey Drain does not have the capacity to convey 
irrigation waters to the vegetated areas along the north bank of 
the Salt River, Alternative 0 can be modified to no longer be 
dependent on Hennessey Drain. Evergreen, Tempe and 
Country Club drains are only used in the sense that the USACE 
anticipates diverting, or harvesting storm water runoff when 
available. There will be no additional water added to these 
drains. 

Due to the groundwater hydrology, it is uncertain what, if any, 
contribution the recharge waters at the GRUSP site will have 
toward the newly planted vegetation survivaL In addition, the 
project is designed such that vegetation around the GRUSP site 
will not be dependent on GRUSP waters. 

-



Colonel Alex Dornstauder 
Jun., 21, Z004 
hgeZ 

A number of the project alternativt:s (F. N, B, and 0), illduding the preferred allemativa 0 , 
$late that the Hc:m:testy Drai£ would be used to deliver Wattr to irrigate newly est3blished 
vegewion :and possibly wetlands. The proposed u;;e of !be Hennes..•y Drein mises some 
concema. TI1e Hennessy Drain is an integral part oh federal red:unation project and 
pc:rfonns a critical operational need for the SR.P's canal opmltion.s. Tho drnin wns desienC11 
s<>lely Co: the purpose of discbargins cr removing cxce•• w"te"' from the So~th Canal. 

1b~ South Canal periodically and u.uprcdtctably experic;tce! excess waters because ohlonu 
inflows or ''up~t oonditiorus" in e&n;U operations such a~ "'hen Wille! i ~ retmned to rhO c.>n11 
from adjao;mt neilitldl such at Val Vist.:> water treatment, RWCD ptm;Jping pl(ll)land South 
Con Hyt).rogen.crnti.ng l'IMt. Deliverinlt water thro"Jgh the Hmnessy Drain to irrigate 
veg~tntlon in !he river bottom woald diminish the &ain't designed eap•c.ity to t emove excess 
-Uilwatcr.> md could crnate potential floodi:aghaz:m!s nrth.c:r down tl)oSoulh C;,,.., l.. rt 
was for lbi$ re.i!lion that a new md ~cpan!le douvcry Sl:lllC\UfC wu e<>MiructeJ im,...eJi~tely 
adjacent to the Het~~~essy Drain and us::d tor deli.vtri.:s ID GRUSP. 

Additjonally, the wa.~teway into which the H=essy Drllin. disGharg~.s is ewrently blocked 
by <m m-~dible eatthto " fuse plug" for the plll:j)OSe of diverting Wijtf:r from the wastl:'llay into 
lbe GRUSP delivery cho.nn~l. Ai thir time tke:re is no additio!Ul capacity in the GRUSP 
delivery chaunol to aeoommodato ilrigarlon deli veri~ to """' cottrm•Vood ot mc~quite 
pllUlti:ngs or• U;o notUJ >.ide ,.(the rivcz. 

A number of the propo-sed alternotives also. discUS$ the usc or the fhcrg,-cM, T omJX:, ond 
Country Club Dr ainB to deliver v.-atcr. SRl' bas coneems. which are similar to those listed 
above ii i refcrt!lce to the Hetlllcssy Drai11, regarding the u.<e of these drains to deliver water. 
In addition, S!U> is concerned that tha$<! drains dls"hstgc withcut notice .rui may pose a. 
public haurd pMticularly if lhert is an bc!'f!ase in Tecre.ational use. of the river clu<nncl 
... .acinted with the propo~ proje;;t. The Corps should tl\eet with SRP 10, smong other 
thing!, coor<lillltc tl1e proposed use of these Jdrutlllfl:s to determine if it is p<>~ible to 
><:hedule and detiv.:t the volume ofwatc( nece>~llllly to meet tho projcct rcqui.ren•.enb. 

In a.srociation with w;ing the Henn<;!lsy l>uin for dclivtrie.~ , the pretmed alternative , M d 
other>, calls for coustnleti"l\ wetlands at the Hennessy Drain outlet and protecting tho 
wctl:mds with t berm of rock upstre41lll 10 forc.s flood flow rtlc:asu away tium the south b~n.~ 
of the river. Forcilll! flood flows t" rite nor1h at this locaJion tnight negatively impact th.e 
ORUSP dellvetY channel and basin>:. Impacts of these berms and .my ot!><m. on loc-al 
iacilitics :ruch u GRUSP ahould be explored an idemtifie<! before moving brword with the 
projecr. 

It is uncertain how vegetation outside of the GRUSP site would 
cause more GRUSP maintenance, but continued coordination 
with SRP would alleviate future problems. 

No vegetation was planned near the Granite Reef Dam, only 
invasive plant eradication. Granite Reef leakage water is not a 
considered a reliable source and will not be used as a potential 
water source in the scope of this project. 

Salt and Verde Rivers are considered sources only when the 
waters overtops Granite Reef Dam and flows into SRPMIC 
lands, during high flow conditions similar to the 1993 flood. 

The Corps has been in direct coordination with the U.S. Fish 
and Wildlife Service throughout the Plan F01mulation process, 
and will continue to coordinate through the design phase. 
Issues such as Safe Harbor Agreements and the inability to use 
Salt and Verde River waters will be resolved during that time. 
The data corrections provided will be included in the final 
document, and the Salt River Project will be added to the Final 
Environmental Impact Statement distribution list. 
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Many of these same alternatives, including the preferred alternative 0, propose to establish 
vegetation near the GRUSP site and identify water being stored at the site as a potential water 
supply for the project. This proposal seems to imply that some of the water being recharged 
at GRUSP will be used to support mesquite and cottonwood restoration efforts. This is not 
consistent with the ADWR-permitted intent of GRUSP or with the understll.Ilding of the 
GRUSP participants (sec list below) who pro'V:ide the water being {echarged at GRUSP. 

lf vegetation is planted near the GRUSP site and it utilizes the infiltrated water, the 
effectiveness of ORUSP as· a storage site will be reduced and the volume of water and cost 
nee<:led to store the intended amount of water will be increased. Additionally, the proposed 
irrigation of some of this vegetation and other newly established vegetation and wetlands 
might increase groundwater levels resulting in a red11ction in GRUSP's storage capacity. It 
mould be noted that while SRP operates the GRUSP facility, there are a number of other 
entities that particlpated in its eolJ.StrUction and who have a ve$ted interest in its operation. 

· TI1cse pa.rt.ic;;ipating entities include the City of Chandler, the Town of Gilbert, the C ity of 
. Mesa, the City of Phoenix, the City of Scottsdale, and the City of Tempe. 

Another concern tb.at SRP bas with establishing vegetation near GRUSP is that it may result 
in an increase in the need for maintenance activities, including the operation of monitoring 
wells, due to an increase in the rate of volunteer vegel<ilive growth. The proposed 
establishment of vegetation near the GRlJSP site will likely increase the number of visitors to 
the a{ea and could result in an increase io operational expenses and pose a safety issue. 
Concerns regarding the impact of vegetlltion on maintenance activities and tlle effect of 
increased visitation also apply to the establishment of habitat near Granite Reef Dam. The 
Corps should also investigate whether the growth of vegetation immediately downstream of 
Granite Reef Dam could potentially inc;rease flooding problems, due to reduction in channel 
flow velocities, or result in a reduction in the ability to pass flood flows over Granite Reef. 
due to pooling of water behind the downStream vegetation. 

An additional conc£ml associated with proposing to develop habitat near Granite Reef Dam is 
the reference to S:RP water leaking from Granite RoofDam (see Chapter 10). This should 
col be considered a potential water supply because SRP water supplies can only be used on 
SR.P member lands. Moreover, this cannot be considered a reliable supply source because 
future modifications to Granite Reef Dam should be removed from the list of water sources 
proposed for the project 

Chapter 4 discusses the possibility that federally listed threatened or <:ndangered species 
could potentially occur in the new habitat that is established by the project. Given that the 
Draft EIS recognizes tho flooding potential on the Salt River, SRI' recommends that the 
Corps pursue an incidental take statement to cover any threatened or endangered species that 
may occur iu the habitat created by the project and whicb may be destroyed by future 

- - - - - - - - - -
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flooding. Additionally, SRP recommends that the Corps consider purouing an incidc:ntal take 
statement to cover any threatened or endangered species that may occur on habitat that would 
be created through the use ofth.e potential water supplies identified in the Draft EIS that are 
not owned or controlled by the project participants. Drain flows , water associated with the 
delivery and storage ofwatf'.r at GRUSP, and leakage water from Granite Reef Dam are 
examploo of such supplies. Finally, the Corps should consider whether there is a need for 
incidental take protection in the even.t that hab~tat created by the proj eet is eventual.l y 
destroyed because water used to irrigate the habitat is reduced or eliminated entirely. 

A).lpendix E, titled "Fish and Wildlife Coordination Act Documentation of the Draft EIS., 
contains a letter from Steven L. Spangle, Field Supemsor for the U.S. Fish and Wildlife 
Service. Contained within the letter .i s the following recommendation " Consider and 
evaluate opportunities to provide additional surface water to the project area directly from the 
Salt and Verde Rivers by coordinating with water users, managers, agencies, commllllities, 
Tribes, andior other parties interested in lipariWl habitat improvement (for Ji~ted and non
listed animal species) on the lower Verde River below Bartlett Dam from flows more 
consistent with the natural hydrologic regime." 

For a variety ofrea.~ons we do not believe the Corps should consider this as a source of 
supply for the project. These reasons include, but are not limited to : 1) significant imp ad on 
water rights and complex contracts with SRP sharenolders, irrigation districts, Indian tribes, a 
mining company, and the City of Phoenix; 2) any operation to provide this water source 
would be contrary to the purpose of the Salt River Federal Reclamation Project; 3) limited 
frequency and duration of available flows caused by high variabili ty of runoff; 4) high costs; 
and 5) limited benefit to riparian vegetation. For more detailed explanations of these reasons 
see the Final Envi:tonmentallmpact Statement for the Roosevelt Habitat Conservation Plan 
Gil.a and Maricopa Counties, Arizona, December 2002. 

Attached are a series of additional comments and observations regarding information 
contained in the Draft EIS. 

Lastly, it should be noted that SRP was not initially provided a copy of the Draft EIS for 
revi.ew and is not listed in Chapter 11 as an entity that was provided a copy of the document_ 
Please include SRP on any further correspondence regarding this project and. address all 
wrrespondence on the matter to: 

Mr .. David Roberts 
Salt River Project 
Mail Station P AB 1 I 
P. 0 . Box 52025 
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We also =end tbllt before pli.!'SinS a Final IllS, the C'mpt contact all potentially 
impO<:ted p.arti., sueh at the GlttiSP pattielpan18 previously mentio.n!d. This would provide 
tll.em with the opportunity to oomrn.mt on the prnject and w:iU help to ensure the project's 
SUGCt'...S~ . 

Olven tho pot¢ntial i~:npaclS to SRP facilhico, SiU' ~ th<>f the Corp• GOOrdinllio 
tl1eir effcru with SRP before proceeding f<\twml with aFirull ElS. We appre~l~t~ U1e 
opportunity t~ eommcnt on the Draft EIS. u· you have my questions about these eormnents. 
please feel free to eontact David Robe!U at (602)-236-2343 or John Hetrick at (6Cl2)·236-
S649 . 

JFS/JH 
AttMhment 

Sii!Cerely, 

~4~ 
(j:!:f F. Sullivan 

c: Marilyn Bthelbah, Salt River Pima Maricopa Indl!I.D COmm1llllty 
Gordon Haws, City ofM:e§a 
Steven Spangle, l l S. Fish and Wildlife Service 

- - - - - - - - - - -



LIST OF ADDITJONALSRP COMMENTS- REGARDING TECHNICAL ISSUES . 

L Page 4-8 . It is stated that SRP operate$ seven dams and storage resct:'.loirs within the 
Salt River watershed. SRP does operate seven darns but only six have storage 
capacity. Granite Reef is a diversion dam and does not have storage capacity. 

2. Page 4-8. Table 4 .2-1 has a number of errors. The construction date listed for 
Mormon Flat Dam in Table 4.2-1 should be 1925, not 1938. Granite Reef Dam, 
which was completed in 1908, should be included with a storage volume of zero. The 
table should be modiiied to include these correct storage volumes; Bartlett 178,000 
af; Horseshoe 109,000 af, Stewart Mountain 70,000 af, Mormon Flat 58,000 af, and 
Horse Mes~ 245 ,000 a.f. 

3. Page 4-8 and 4-9. It is stated that SRP releases water only for flood-<ontrol purposes 
to lower reservoir levels, either prior to winter rains or when the reservoirs are 
unexpectedly full. This is incorrect. SRP primarily releases water from reservoirs to 
meet shareholders water demands, but does release water for other purposes including 
minimum flow requirementg and power generation. 

4. Page 4 -9 . It is stated that dams upstream of the study area effectively delay flows b y 
one month. This statement ~hould be clarified. This is the case in normal years or 
years with minimal downstream releases. However, this is not the case in years with 
big flow events (1993) or very wet years (1983). 

5. Figure 4.2-2. The data used to construct the graph appear to be incorrect. or they at 
least do not match SRP's data. SRP's data show a peale discharge in March with less 
in April. Additionally, a y-ax.is scale would be benc.6eial to hel? understand the 
information portrayed in the graph. 

6. Page 4-U . The Buckhorn Mesa Project discharges storm water upstream of Granite 
Reef Diversion Dam, not downstream as stated. 

7. Page 4-21 . It is stated that minor flows are the results of controlled releases. while 
the major floods are caused by uncontrolled releases. All flood flows associated with 
dam releases arc made via spillway gates and as such are controlled releases. 

8. Page 4-70. Section 4.5.3.5 is titled tile Southern Canal and the text below refers to 
the Southern Canal. The proper name for this canal is the South CanaL 
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U.S. Army Corps of£nsineen 
Los Angeles District 
Attn: Mr. SUM> Dibble (CESPL-PD-RN) 
P.O. Box 532711 
Los Angeles. CA 90053-2325 

Dear Mr. Dibble: 

'OlBnk you for the opportunity to review ·the Va Sbly' sy Ali mel (VSA) plans with 
regards to enwre that wildlife bozards fur Folcon Field (FFZ). Wildlife Setvi= 
app~iales your concern and continued commitment to aviation safety near FFZ. 

::::!_ f>Z osm The UnHed States Deparbnent of A,sricuiMe (USDA}-Anim~ and PI~ Health 
(!1021 . .,....,.,.......... ln>peet>on S<r>'ICe (APH!S}-Wtl<lhfe Setvi<:e'!' (WS) prolp'1tnnnu1horlzed-snd---·-
•• t'OOll 071>-'"'" directed to protect American ogriculture and od1er resources from damage IISS<)Ciated 

with wildlife. WS provides assist&Dce to the avintioo community to"""""' and 
mtiJlll8t wildlife bozards at airpoou. The primary satutory authority by which WS 
operates i• the Animal Damage Control Act ofMatcll2, 1931, as amended (7 United 
Slates Code (U.S.C) 426-426c; 46 Stat 1468). WS hM the authority to manage 
migt11tory bird damoge u specified in the U.S.C. ln addition, the Rural Dev<lopmen~ 
Agricultute, and Related Agencies Appropriation& Act of 1988 (Public Law I 00202) 
auiboriz.es and dire<!$ the S~t:ary of Aarlcultute to cooperate witb states, 
individuals, pubtic and private agencieo. crganizations and in5titutioru! in the control 
of nuisance mammols and birds deemed injurious to the public. WS activities are 
co.nduct<d in ooop<:n~~ioo with other fedalt~ sune and local agencios, and priV11te 
organj;..ation• aud individual•. Autborit:y to conduct these activities on aitports is 
typicolly grAnled to WS throush contracts llll.d agT«mcol$ with aitporta and 
tnlti!IJ)Ortotion autheriOO. 

A Memorandum of Understanding (MOU) was established in April of 1989 between 
the Uoited Staled Department of Transportatioll, F.dert.l Aviation Administration 
\'FAA) and WS. This MOO establish<:! a eoop<:tlllive relation• hip between the FAA 
and WS for reoo!ving lllimal IIUM<b to aviation huein w.t b<nd\upuh:lio safety. 
Wildlife recommendatlons and information provided is in a<co<dance with the safety 
guideline5 stt fonh by the FAA pertaining to air traffic safety in relation 10 I'FZ and 
i1s useu. An MOU was abo established between the United Sta!CJ Depattment of 
Defense and WS. This MOU is to oslablish procedures for plaoning, scheduling and 
cooducting animal damage co:otrol activities, on United States military installations 
within the United Stales and ib tmilories. These MOU's established that WS has the 
wildlife d&mage management expertise and may provide technicol and operational 
assistance (when fuuded by an aitport or other entity) to ollevi.ate wildlife hazard! at 
aitports. 

APIIIS 

~ 
Unitod - Oopor.mont al ~-,. 
Arlltnallllnd ~ t-twfth In~ StMot 

~ .. ~-~ 

- - - - - - - - - -
RESPONSE: 

Thank you for your comment. The preferred altemative, 
Alternative 0 , was modified to remove vegetation within the 
Critical Zone. This modification is reflected in the alternative 
description found in Chapter 3, of the Final Environmental 
Impact Statement. That description will show there are no 
wetlands within the Critical Zone, and that the constructed low 
flow channel is well outside of the Critical Zone. 

The U.S. Army Corps of Engineers will take the enclosed plant 
list into consideration during the design phase and will 
continue to coordinate with your staff to alleviate the risk of 
wildlife hazards. 

-



A Memorandum of Agrccment (MOA}wa..q established in July of2003 between the 
FAA, US Air Force, t !S Anny, US Environmental Protection Agency, US fi$h and 
Wildlife Service and USDA These federal agencies recogni2e the expertise ofWS in 
addressing wildlife damage is.sues through a coopenstive approach in assesging and 
managing wildlife hazards- This MOA establi$hes a cooperative agreement to 
{;oorclinate missions to more etl"ectively address existing and future envirottmemal 
concerns that contribute to aircraft-wildlife strikes throughout the United States. 

The thrwt to public safety from aircraft collisions with wildlife is inaeasing. 
Wildlife hazards at airports can rerult in los~ of life. injury to passen~. crew. and 
people on the ground, and costly destruction and damage to aircraft, aircraft 
component$, navigational aids, and airport fadl ities. Environmental los-ses from 
wildlife lt.axards include fuel dumping and loss of threatened and endangered wildlife 
species indirect impacts of wildiife ha7..ards at airports are economic losses 
USS()Ciated with modified fl.ight scttedules., clolled runway!!, loss of flying time, 
pas~er delays, and costs associated with emergency and repair procedures. Based 
on analysis of 13 years of wildlife Strike data ( 199()..1002), the FAA estimates that the 
oosu of wildlife strikes to the U.S. civil aviation industry i ~ in excess of364,626 
hour!llyear of 11i.reraft down time and $170.89 milli(llllyear in direct monetary h>sses 
and in assodated costs The risk, frequency, and potential severity of wildlife-aircraft 
collisions has increased, and will likely c.ontinue to inaetl!le due. to three factors . I) 
Tl1e trend toward nmre efficient and quieter 2-engined jet aircraft, and away from 3-
and 4-eogined aircraft, 2) l.ocreasing population size and di!ilribution ofwildlite 
species that are especially hazardous to aircraft, and 3} Continued increase in air 
tra.llk 

Falcon Field Airport receives tuibine-powered engine aircraft thereb-y qualifying 
within the 10,000 foot (3,048 meters) siting criteria described under the FAA 
Advisory Ctrcular 15015200-33, sectior1 1-Jb. The FAA Advisory Circular 150/)200· 
33 recommends separations when siting any wildlife attractant oear aircraft 
movement areas. The distance between the wildlife attmctant and the airport 's 
a.ircraft movement areas, loading ramps, or aircraft parlting areas should be 10,000 
feet for aiJl)OrtS serving turoine-powered aircraft. This area is referred to by WS a.' 
tl:le Critical Zone. 

r\ distance of five (5) !'tatute milel! (8,047 metefs) .is recommended for the approach 
or departure air~pace if the wildlife attractant may cause haMrdous wildlife 
movement imo or across that airspace. This area, referred to by WS as the Expanded 
Critical Zone. contains the area live (S) statute miles off of' each runway end The 
Expinded Critical Zone reflects the boundaries defi.ned by lhe .FAA Advisory 
Circulirr 150/5200-33 . Wildlife recom~ndations and information provided will be 
in accc:mlll.llCe with the safety guidelines set forth by the FAA pertaining 10 air traffic 
safety. 
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Both tb.e Critical Zone the Expanded Critical Zone should be designed and managed 
in a manner that wiU not support wildlife deenred hazardous to aviation. There is no 
di&tiuqtion between the 10,000 foot area and the 5 mile approach and departure area 
in the AC 150/5200<n , Sections 1-3. A portion of tho proposed VSA is in the 
Critical Zone. The bound.arifl!l of this survey were from the nonhwi!St area of the 4L 
ru~:~Wtty aod Taxiway E. 

There are several charact.eristks which make birds more of a hltzard fur an airp<Jrt 
environment. First is the ove~ll population pr(':S(lnt in the environment A flock of 
500 blackbirds is more hazardous than a single iudi vidual of .!be same species. 
However, larger, dense birds pr~mt significant huards even when found s.ing!y in 
the llirport environment Other ciJ.aracteristics wch as flying beha\ior (i.e .• soaring) 
or youug and inexperienced birds ai.Ho pr~ent a signific;11nt coo.cem i.n the airport 
environment 

The purpose of the VSA plan is "to increase the diversity of native plants and animals 
as wen as to IDstain larger populations of key indicator species or more biologically 
desirable ~-pecies" WS recommends USACE activelv tnooitor the new habitat (br 
wildlife hazards close to FFZ. lfba7.~~rds do occur, the agencies will mak~ every 
eftbrt to undertake actions that w1ll alleviate l'h.ese hazards. 

Flood irrigation should not be implemented within VSA. Standing water attracts 
wat(>.rfowl and large wading birds such as egrets, herons aod <:.an be a vector probiem. 
Drip irrig.'ltion i:> recommended f()l'" this area. USACE should also ensure thai 
wetlandR are placed outside of the siting criteria. 

Outsido rhe Critical Zm1e, any ponds will be small, dc:q>, steep sided. and irregular 
Rhaped wh.ich should help reduce the number and dive~:sity of wildlife, No part of the 
will contain islands that p!:UVide excellent nesting areas for waterfowt A West em 
grebe, an aquatic bird, wu struck at FFZ in April, 1998 and caused substan!ial 
damage to a Bell 407, a large helicopter. 

Pag.e 4-36 ~1ates that low-flow channels "do not represent a significant value to 
wildlife, and are nut in the project." Low flow channels can be attra<.1ants tor 
blackbird~ such a£ red-winged bl.ackbirds and ycl!ow-lteaded blackbirds as well as 
wading birds and waierfowl tow flow chtm.nels wtll need to be constructed with the 
greatest depth and ste<:pest banks feasible to discour~ the gathering of wading 
birds. The channel will need to be COnstr\lcted with stabilized banks to minimize 
vegetative wowth that could support birds considered hazardou.~ to aviation. 
Vegetative growth that attracts hazardous wildlife should be cleared out on a regular 
basis. 

p,.1- an agreement dated March 29,2001 between lJSACE and the FAA, witbitl the 
Critical Zone of Phoenix International Airport. xeriscape landscaping will be utilized. 
WS expects that US ACE wwld implement the same type of restrictians fur FFZ. 
Othl::t restrictions tor that area should include no aquatic strand babitllt within the 

- - - - - - - - - - -



- Critical. Zone. Plants should not exceed 1 S feet. in hcight and active monitoring will 
be conducted for removal of any large trees. Wildlife Services recommends 
incorporating plants from the WS Rect)mmended Plant Li.'lt which offers landlleaping 
optiO!ls within the siting area of FFZ. Recommended tree~ within the aforementioned 
woe should be species native to southwestern deserts and must be maintained at a 
maximum of IS feet (4.5 meters) in height t.o reduce the attntt.,'tiVCII<lS~ to v.ildlife that 
conflict witb airport safety. VSA should adopt a policy of complete eradication of 
rton-native plant species, such as sah cedar and palm. The policy will also include 
active monitoring and remm'lll of any large trees, such as cottonwoods, that start to 
grow a;; ''volunteers". 

l)(:Vclopment of the VSA will change the land use around FFZ. Because major 
changes are expected through the Cret~tion or additional wildlife habitat_ increased 
water availability, changes in wildlife patterns and movements, as v.-ell as species 
diversity and abundance, are likely to occur. Monitoring by a wildlife haz.ard 
biologist of wildlife in the area is reeommended. llinee changing habitat may decrease 
habitat preference for one species but may in.crease its att111ctiveness to aooiber, 
Monitoring will also be beneficial to determine if unfhresocn wildlife atttactants such 
as irrigation systems or structure design arire. 

VSA representatives should continue to consult and or contract with a wildlife hazard 
biologiSt to ensure wildlife hazards do not occur. All plans and drafts sboold be 
presented t:o the FAA and the wildlife hazard btologist for review to make certain 
they are within the guidelines of1he AC IS0/5200-33. A wildlife hv..ll!d management 
plan should be c.ompiled in order to manage wildlife h!ll'Ards if or when they arise. 
Once the U.S. Army Corps of Engineers completes the project, the new project 
managers will have the wildlife hazard biologist and the management plan to help 
follow the guidelines e~tablished during the constnJt'tion. 

Thank you for the opportunity to comment 011 the VSA. WS looks forward 10 
working with the U.S. Army Corps of Engineers in the spirit of the MOA. lfyoo 
have any questions or wish to discuss IUlY oft !lese items furtbet, please contact Mr. 
David Bergman, State Director, at (602)870-2081. 

Si nee rei y, . 

,Di.o.ru r,Udtkc~"' 
Diane Wimerboer 
Wildlife Biologist 

Cc: David Bergman, WS, St!!le Director 
William Long, FAA Western Pacific Region 
Ed ('leary, FAA Safety and Compliance 
Gordon Haws, City of Mesa, Engineer Design 
Mark Meyen, Fal.con Field Airport Director 

Attachments 
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USDA-Wildlife Services Recommended Plant List 

The US t>A~\\'ildlife Se.rvk~s rc.-c.ommends inc:otp.urating dcS«..'Tt xcris.cape within the ~;ritical7.one 
(10,000 foot rarlius) of the airport• in southern Aro.ona. Desert xe.riSCJlp< Shou.ld iocludep!~.m •. 
~~~.tM1l~it!stW.~J!\w.tl\J:n!_cl_~rts Mld compri"' a .~ !!!!~!W!.~r~Y appearance (i.e ., cacti, 
)\ICC&._ dwarf varieties of d..ert trees, shlllb&. g:round cover Md rock11). Trees &liol!ld be ~. 

lilirly lrn!!opm:~t and mainlain«i at ~~~HllM. 15 !\ in height to minimi1.e roostin~ potentW for 
duvl'l!, pigeon~ and blacl\bird~. Conversion of the airport envimnroottl to d=t ltaiscape shoukl 
hdp reduce the pote11tilll tbr attracting wildlife co:osidered haz:ardo-~ to a:vi.atian openuions 
Although deoon ~te:ri.scapins is t,he best Opti<JP for airports loet\ted in arid emrironments, it sh~'lUid 
be noted l]lat fllllny Qt' tht::l;c di:licn plant species produce st'<.'<l or bean pods whkll may attrld 
biJd>OllllaJIWJa!S ror i<eding Vpp<lfiUniti ... £~ lfier tbey 
ha:ve drop-ped from the pta11t.. P.ro~.m~intgJJ.~ of the Wldscapel.l area shoutd reduce th¢

wild lif~ ft~taging potential. 

TRF.t:S 

Acacia b""falJdieri (ll<.rlanditf's acacia) 
Acacia e<mlierl (Coulf<r'~acacio) 
Acacia trt=·tfnlio (lluttcrlly-leaf acacia) 
.4oocia ,:ulti{nnm:, (Knife acacia) 
At.w.:Ja far,;e.)·iana fSouthwestcm sweet acacia) 
A'-YH.:Jo gn:ggii (Catclaw acacis) 
At.c'1Cin f1e1U10tnla {Sierra M:adre acacia, Feather ae.acis.) 
Acada rixf<htl<i (Binik·brush acacia) 
Acacill smallii (Sweet acadn.) 
Ae<t<;ill wil/ar,hall<l(l'alo blartco) 
Bn•lgnlartiaakim<A5all« (Alamos pta tree) 
Bur,~rafag·aro-idt•s (~Vlrite 1>ark. t ree) 
B11rscra hindsiniiQ (Red elephant tree) 
Burser.1 iaxijlora (Torote prieto) 
Rurs.-ra mi<'"'f'hylla (Little-leafbursera) 
(;a;,salpmitl platyloha (Palo Colorado) 
Cm#mm micmphyll~m (foothills palo verde) 
Cm'i<1111m sonoMe (l li'btid Soooran palo vcrde) 

- Oe~11 Museum Palo Verde (hybrid <1f l'arkiosonia acule-llta, Cfm:idium.floridium, mrd 
C. mfcrnp!zyllum) 

Cnr:is acctdcrilalls {Wesle.rn redbud) 
Chflop .. ,·Js liN~rrris nn·ttata (Western desert \vlUmY) 
Prt1Xii1f<.t greggii (\neg ash) 
FttUirws f:."t)(ktdiJrgU (Gooddlng ash) 
l.ysi lama IH.liMmii divaric£wun (Rincon Mourtt .Uns feather tree) 
0/ne)'<rtesota (lronwuod tree) - keep tnnuned to I Sft 
Plth~ceilobium let~t'YH]It"trmum (Palo pinto) 
PrAA>fJJ.~ glanduln.'KI tf>t7llyana (We~tern honey mesquite} - keep trimmed to I Sft~ dean up pod!' 
Prost:q)}s fJU~.w:-P.,ns (Screl',·he:rn nteSQ\1 ire) ··· .keep trimmed t() 1 Sfl , c;l~n up pods 
l'rr.l.'ii"Jpi.'f ~l!uma (Velvet n~qult e) - koop trimmed to t 5-ft , clean up pods: 

- - - - - - - - - - -
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Rohitrit.J neomexil'XIIIf t (New Mexico tocust} 
Tctbt·buia imprtig;,rQStl (Lavender trumpt.1. tret) - keep trirmncd to 15ft 
11ww-lia lht•vtltil)id~t$ (Giant thtNetla} 
l.!poa.fi,, .f!>eci"ta (Me><ieon buokeye) 

SHRtllJS 

A burl/on paltm'rl (Sonoran flowering maple) 
Acacia t.m;;u.m's.Qma (Fern acacia. Hlrta) 
AL"trc:ia c.'(x:lrlioctmth,.1 (Doat-s1line ac.acia) 
A.c-aci'a £:On.Yrricta (White-thorn acacia.. Mescat acacia) 
Al,_p/<1 wrfg}riii (Wright's bee bush) 
Amhro.>ia deltoitka (Bu""!le, Rabbit bu$11) 
Ambrosia di!Jnt.A.'lJ" (White bursagc, ·surro wee(!) 

Anisacanthus thur/reri (Ddert honeysuckle) 
A.R-,feJ>i<u liuarfa (Pinelcof tl!ilkweed) 
dlriph"' mncscem (Four-wing saltbush) 
A triplex lentiformt,\ hreweri (Brewers saltbush) 
.4rrlp/e:r pO{l'CW'p<t (De.erl saJtbu!h) 
Ba'":haris samthmideJ (Desert broom) 
Bt'!rfwn's h~m·i~ntllana (Hatrisun burberry) 
c'.nesalpinia gilliesii (Yellow bird of ,paro.t.dise) 
('ue.<alphtln m•rlm!l!• {Mexic.ut bird ofpmdi""} 
Ctlesalplnia pulc:herri!'f(J (Red bird of JJtladise) 
Calliandra ctllifomia t (Baja f:airy duster) 
('allitwirt1 t riophyllu (hiry duster) 
C/try,\OUCimi(J. nw.rt,:ar11.1 (Oomianita daisy) 
Gxxololx1 JJOldmamtli (Sononm ~ grape) 
Coitdalia mn-.1/i i (Me.,ican blue wood) 
Cordia parvifolia (Liule-J .. r cordi•) 
I.Jal"' bi<'<>lt>r argyr...-1 (Sil= dalea) 
l.Jaletl fmte.rcm• (Biaelt daloo) 
TJalea pulcllro (Bush dl1lea) 
f)a,Jea u•i.,·lizenii (\\''islizc.nii · s dalca) 
f')tcellajitriHOSo (lltiltle bush) 
F.:pheciro '1rhfjs (Monnon rea) 
Frr~<um•rla lari<folia (Tu'Jl""<iue bush) 
t~'.ll!>rh<trdtia orthocarpa (Kidneywood) 
Jaquinia JTtmgt~ns (Jaquinia) 
Jutmpho canli<1>hylw (1. imberbmsb) 
./u.srida ':ulifumioo. (Chuparost~;) 
..lusJidn candican.s (Red MeKic.an buneysuckle) 
Ju.l'licia spi~igrm (Mexic..n honey:ruckle) 
Lantana .o;pec1cs {Trailing lav~et. Oestn laruana, Te-Aas. Utllllge-flowertd Lanta.n.a) 
J.anlmta velutina (\Vhite lantana) 
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Larn:a t"hvruiLYJta tridentate (Creosote bu:sh) 
t£uc()plwllum t'(mdidYm (CeniT.o, Thunder cloud sage) 
f,!uMphyllum frurrs..wl.< (Texas Silp_e) 
l.tll(:ophyllum laevigalnm (Cbihuahuan ~g.e) 
l<•t~cophyl/um lai>~>mtnJiae (Ciooamon sage) 
P•lisitJh<mla brad'.Y"iphon (Rock trurnpe<) 
Pt.~nsll!lfft:Jfl harhatus {Scarlet pcnstenlon) 
Pemrtmmn eatonil (Eatl)tJ ·~ pensten10n) 
Pi!nsrnmm parryi (Pa.1T)''s pcnstcmoo) 
Pen..ttemon pseudo.~'"~tabtli." (Canyon pcnstcnJ:m:t) 
Pensfemon SII{J~rfnN; (SHpertl penstemon) 
i'•iltJ.sfrl1fJhe <O<'fJ'"f (Paper flowor) 
lihus thonophyi/CJ (Chihuahuan l""tJ,.,-. I•.af sanno'l)) 
Rlnt!-t '4rt•ns (Huachuta sumac} 
Rr1tllw h.,.ittonituw 'Katie· (Mexican barrio .rueiiW 
.Ruelliu £."1.1/{fi.,.niw (Sonoran descn rueHia) 
llfJA.~ /Iia pt'llinfulari.f (Ihj.a rue.tlia) 
Salvia cl>7ffuredrymi<ks (Blue Chihuahuan sage) 
Sal,-ia develcmJfi (Cievet.md sage) 
SaM<! wn:iltc'<J (Cherry red sage) 
Sab-it~jariiNtceu (Meuly "''P ""S<) 
Salvia gn,ggii (Red ChihuahUM ""ge) 
SenMio .raligm•s (Willow groondsell) 
St~rma lindht:im~riana (l.iodhcimer senna) 
SimtnfJt~a chint:·ruis {Jojoba) 
Sop!l()r<l arizonicu (Arizona mL'!«lal bean) 
,\f>hiw..mlcea amMgua (Globe maltow) 
'!Ogele,t·JkJlmt!ri or Tagete.~ l~mmonli (\1ount.l.~nmon m.llri.gold) 
Tew~t~a SIOJIS tlilft!l.!la/a (Narrow-lufydlow bells) 
l'all•.fia hailrymm (Volle&ia) 
Vfguicra dt'ltaidea {Golden eye) 

SUCCUJ ,f:NTS/CACTI 

AJtat'e litrMhcmJtt {Ceotury plant) 
Aj.'<JW caloro1a (Mescal c<:n!za) 
Agaw (k.!~rli (Desert •save) 
A,f;'l.tvt {;4'mirJ{flnrtl (Twin-6owcrcd agave) 
Agw'<lechu!,"illa (Lcclmguilla) 
Agi!V!! lot.>i!UJttl>n (Holly avage) 
Agave murp!reyi (Murphy' s agave) 
Ag<YW OClthul (Ocahui sgave) 
.111'"" p<ilmeri (Palmer 's agave) 
,1giD<c panyi /nutt,:ht~,;s;.s (Huacbm.:a ugave) 
Agave 11(1rryi fnmcate (Gentry's aga\'e) 

- - - - - - - - - - -
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Agave vilmorinlana (Octopus agave} 
AIJ"ifegia rh!y.wllhu (GI>Iden c.olumbine) 
Asdepia< .rubu/ara (Desen milkweed) 
C.mtegla gigantt<I (S•guaro eactll>) 
J)asy/ir/o'lwl.,e/eri (DeS(:tl spoon) 
J<:chinocac/IJs gttW!IIii (Golden hmd cac'lns) 
J!:chi'roct~reu5 engel11101mii (Hedgehog cactus) 
t;ertxYH'f1#.$ cydindraceus (Compa.M batTd cactu:J) 
FertJC()(. ~tu..J. wisli.:eniJ (Fishhook barrel cactus) 
Fouqui..rin ifplefl<lcn.• (Ocotillo) 
(;aura liudltt!imeri (Pink gaura) 
/I<.'J><ru/wfimifera {Oi•m hesperaloe) 
Ht.'l""'lo.· m><·h•rn« (Night-blooming hesperalce) 
H<.'i/.>eralfX' (Xtrviflora (Red yucca) 
Opwuk'1 acanthocarpa (BuckhQfn choJJa) 
Opunti<I bn.rilari.f (Beaver tail prickly p<ar) 
Opwllln.ficJ«-mdica ( India fig) 
Opunlia •ng.•/m(JJm/i (Enge-lmann's prickly pear) 
Opmuia mu:ra&.t~ ·.t (Bunny eal'$) 
Opmllin p!Jtlf!o:anrl>a (Sprowling Engelmann pTickly pear) 
Opunrta·l'itHa<:tNI ,., sanfa ·r'ita (Purple prickly pt:a:r) 
Sft•JJOCernts tlturheri (Organ pipe cat.."tU3) 
Ym¥ !1 b<t<'<'<!IU (B~nana yucca.) 
Yucca glarll'U (NBiro:w-leafyuc.ca.) 
Yrn:ca .<ehirfigm1 (Mojave yucca) 
Yucca rtglda (Blue )UCca) 

ACCENTS 

Arg~mcmt! pfatyt"4.Y'llS {Pticl:Jy poppy) 
Asdepla.t >llbulm.a (0....-t mUkweed) 
8ml~l>(l lTfulilradla/11 (Oeoert m:uigt>ld) 
Calb'muiru (.'i.'lltfornit~a (Baja fairy duster) 
Callimub·a eriophylla (foil)' dust"") 
0)-''<S<Klin p<tlfdOhactu (Golde!1 dyssodia) 
Gaum lirldlwtmeri (Pink gaura) 

HJ'"'"'"''Y" "'-'"'li.'· (.>\ngelita dlli:.y) 
Mascag>~iu liluci!la (Uiac occhid vine) 
Melampodium ln~c<mflnmr (Biackr()C.>i d11isy) 
Muh/cnhcrgia Citptllaries (Pink mu01y) 
Ot·tPOIItera ho!rlw"N.Iit•ri (Mexican evening primrose) 
li!;t:mmt;a lusptda (Orange z::exrnen.ia) 

GROUND COVER 
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8t~L-dmri:r hybrUJ ·,:entcmriaJ • (Desert broom hybrid) 
Dalea gtlW~rii (fraiting indigo bu~h) 
D)'$$<>dia pen/achaew (Gt>lden dyssodia) 
!.amana .rpeclcs (TraiHrtg tave:nder, De~ lautan.,, Texas miWge~flowerOO lantana) 
Ml lamptJdium l•ucamlmm (Dlodcfoot daisy) 
Oenollierti herlandieri (Mex.ica!l eve~1;ng primm~) 
Oenmhera cae.VJifQ..W (While primrose) 
Oe~mllr<r<J ,,uhl>ili (Saltilltl primrose) 
~'lachys CO<:cinea (T"'a' betony) 
Ver/mra gooddingil (<:'n>oddiog v<rl>ona) 
Verbt:na ,igida {Sandpaper verbena) 
Znl&,lmer1a Ml{fiJI'tliM (H\11!\irtiilgbiril liumpi:t bush) 
Zinnia at."-'Yf"fJSa {Desert rinnia) 
Zmnla grandjlorta (Reeky Mountain zinnia.) 

-

Not~~ Tb.is plant list was designed to serve 118 a template for future land&eaping prc.1jects wi1hin 
the 10.000 foot radiu5 airpon s in southern Arizona. This i:s not a complete li~ of all plant sp~es 
that may be ·~able wilhin tlte criticm zouea. lf other species arc to be u500 wi.lhin the ·1 O,(l{)(l 
foot radius, th<y •ho11ld first he 11pprovcd by a Wildlife Service> wildlife biologist. In addition, 
thi!l plant list should be oonsidered as continually 1.-'VUiving. As th.c scientific community continues 
to gain a bttter urntcmal!ding of wildlife 1dation•hip• with wlli'~" h~hi t;us, individual plant 
speci~ may be removed from ot added to Lhis list. 

- - - - - - - - - - -
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SECilON I. HAZARDOUS WILDLifE ATJllACTANTS ON OR NF..Alt 
AIRPORTS. 

l-1. TYn'...S OF IIALUUIOl JS WIUJID't 
A 1TRACJ' Al"l'S ON OR NEAR .MI!I'Otmi. 
lliK.MI.Htlltdt:: lK mU#'ltJ areas, suclt as poorty. 
~-~l't!lt!fl~ ~ mm:~ma h».ttit.tt oa 
builmn...~,..,.,.,iblo>-....... <ll..,...i 
opcnti~ Vitilt:W-'« trG3tmeQt plant&. 
ar;rict4t~.R;l or aquacujt\nl actiV\~ Jmt~tt 
11\~ or ~ n»y he used by wildtift. ror 
m.~ ~ l<lrll~ « repf~. Wildlife. 
n~ of lU'eu wrth.it.t an A'itf",\llfi ~cb Qr &par~ 
tUI1:: ·~ 111it<:nill movc:mcrn .D'Cti,. lil&ttir13 
1anlpSJ 01 ainnft pm\int &~U;S may ct~H> oon:ti< 
ti<>M hlt7.1lt'00fst lnairc_ftlftl£llttety. 

AlJ ~-tQ Vf 'wi.ldli~ ~ po!¢ I thf'Cali to alraaft 
iaf.ety, Jl~, 800lC ~Art: mtn 
tMvnrH\ty involved in aircnl\ !trikes: 1bw1 otbe-r.'c. 
Ttthle I UN the wil&lfc ~ c:o.tm001i1y tepottcd 
u being UwbtYt,d it! dmlw" ~ to U,:S. 
:tireD~) fi"tJtn 1993 it' 1995.. 

T"We t . Wiktlilt! G~ lM~ »~ f'-cttr: 
~trUe~ t~ tldlaJ~o A~nnA, lt~A. l 99)..19t5.. 

Wildllk 
c.._ 
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WooliotbW. 
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Canid1 

Pc:reatl.l:tr!Yili~ltlftiCilti• ............. _ 
!llrilu::11 

21! 

2~ 

II 

II 

1-l. .lAND ~ PAACTIC'tt 1.-1 '"" 
~tit:as thai. attract ()t' .'~main Ntmnlowl wildfiJf! 
populAtioos t~"' UJ.W ~ C~m .ti"gnitt~y ia
~s:e ~ ~1,.1 (()f w{l~floft coUi"t:i<~m. 

I-'M mcnmmcnds ~ land lJ.WI JWIU:tiU:S, woltb{n 
tht sit.fns mtma ~ m 1 .. 1, that ~tm:\ or SWJWn 
pcrp.abi;U.O.U f:if b;Kw'~ wildtift wiU~\n ~ 
"YWiuiW 1..1! ~ Qf ce:uu tnO'<cmcot of tw;~ 
Mdot!:il wiJt}life; MQ, ~ Qf lkl"Oib ttlil!l :WPf111:~~ W 

deparlun .USfM'!=', lritel11.1t .mo~t ~~rQ. .loldinf. 
nmp~. (Iff Aitcn:ft ~ aru of .awpot1.s. 

Airpor.t (~<KS,. ~. pb00:er s., .nd bnd u.'9(: 

'.kvt:lopeB 3bould ~ ~ pt\~ laud 
us:os. tnc:ludmg nt'W ~jrport ck.'Yd~ p-oj«:ts. 
wooJd iHcseaJC the: wildlife hiaza1d. Dusi<~tt ~11 11 
beacn~tt>~tbatllnsd~p.mt:(~oo~ 

ooer &irpt>tu 00 nM ~ Q'se altnetiYe~D~es.t a f 
011:-w;atv~witittife, 

a..J, SIT.lNG CIUTXRJ.A. I~AA r«ormJaW! 

~ wbt:o ~ my of tho w:i.httir.t: 

- ~ ;;, Set.... 1 "' whca 
~&- ~ •is}lQtt tie~lopwoot ~~ Ul 
.-«mmoddt...e ait"CF.~:{l n'JO~L "fOO t~e 
bd~ a1 a~·, Airc~.n nlt'l~ 3rc~ 
.luadin:s IAWpl, OJ. «iM:aR puk.ttJg 1\lUS and thi!: 
'WiltDif¢ .us-.w111 ~ bo ~ f<>Uows: 

• • l'\.trporb ~~ ~powtrtd 
• ln'.-.tl. Ad.isw;a ofS,.!XJUf~i.l~ • 

b. A.lrpo1'b Kr'ri:BC turbl~wtM 
-tffi'lft. A ~-.c~ of IO,OOD r~t:et l~ 
~oded, 

~. A~eA Af' 'Dtpartun a:lnf"'(.~ .A 
di!Jb~of S ~~~ttu:tcmib il: ~if~ 
wjkt.life llttnK:tsnt r:n.1y aWJe ~~ wi.J4Ji.fc
mcM:ttW'Dt ~Q ~ ~f"O~ tfJC ~.or dt:p.artitrc 

~·· 

l(ood2) 
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1-l Wl'n.ANIJS. 

• · Wetl.ad.<J o• Of' II!Olf Ai~ 

(ll J:ab<~o& .. _.. .....,.uy, 
~JAikk an:: aunetiYC to many wildlife ~
Airport opc:r1.hn 'MU1 wdlmds l.oated oo Ot 

""""'>' oirpon p<opmy >bould !It alert to ley 

wi.klirc ~ or babtit ~ ic ~ araa tt.at 
~!Wid affct:l Nfc aitcnft Cf'd'&ti<las. 

(1) A..,... __ .. Wlico 
praelbbk!_ lbe flv\ lt(lOUaaatd<J liittng """ 
U'pc3tu ·~ lhe IJqllllnbM!I idtutitied in the litia\c 
c:riteria in 1-l. '\\lhele J~\lu d-f.c:5 ti1l 00( 

pt&t'tl~b\e ur whim u.pmdiq eailtfn& ai:tpotts in 
tM lW#r wet1aods. IJle wUdlifc ba);udf YhouJd be 
~\ftt md ~ lbr!JU$b fl ..nl<Uife 

""'""a<""'" """ ~ by • wildlif< """'""' 
management bkllB~ )B ~ wilh U. U.S. 
f .... ...t Wiklhf• S.....;.e (liSFWS) ...t tbe tJ.S. 
Army C«po of&,looon (COE). 

NOR: If question:. ui.<t u lo wt.sfha" ar ool WI 

ana wuWd cp.»JiJy as • w«Mnd. cQUilc\ tho:: U.S. 
Army COB, the Nauu:a.l ~ Co.~df:.J. 
Senico. or " WdlaOO ~ certifkd to 
OOlibt.att; 'W'Ctb,nd,. 

!>- W<ttu4 IIIIUp-. Mitii<Olioo OII.Y 

be .-ry wbcto -lo ·d:l~n.:a rcwh &am tlCtW ait-poo ~~l 
ptOjecas. Wetiand mltiptim 3boold be ~ to 
II m not_,. • ...w!lliO haDtd. 

(1) FM *""""">do oN! wol1and 
mitiptinn Pf~tl lhat ffl4Y attract ha%:11~ 
-...11dli(« btl sited Ot.lbide t\f (hQ: llt'f)td'lltioos-

- - -
5/11')1 

M:ntiticd in thfl -t~ <:riktil in J -3. Wetl.ut~.t 
·mittplion buWJ a:lCCting ~s:e ~iting trileria offer. 
- C~Cotogicalt, hg.1 ~h w ttntl&at:WI in 
~!littutt ioos . 

(l) F..:s£q>tioo.s to l«adnt n.utiption 
RWvmes ouWc~n lh£· ~tiom K~evtifitd m u.e 
~sttin& ahGilt in 1·3 ~Y be GoosiOO:'Ed if the 
•tfc:ded ~ ptoVide tri:<p:-c oci)logica1 
functioos, ~~ ., c:ri tk4J Mbitat ~ tbluteood or 
~ ~ M srounci W&:ltt ~ 
Such mltipliw """' b. campan'blo will> ...r. 
alrpc.n ~tlctl:i.. ~ s:uc.h tnitip.tion 
an:u tu tttr&l htllu-duus wildlire should be 
aw>jdt:d. On.s:M r::ahiptiua pbtlt may be rw1tl~ 
by U. l'"AA to deftrrnim ~bO.ity with sate 
airportop:roali<lGS. 

{JJ Well>o.od mitiplian ~ llrn ""' 
~ to profa:1 ~ wetlllid 1\.utiamt (~ 
2-4.b.(2)}, and lha.t 1D..I$! bt 1~ted ln the ~ c:ri-
...~ bo I ..;I should be idmtillod ...S ...Juotod by • 
..U<lliG. ~ ""'"""""' biotopt hofooo 

impl~ lho mltipti<>n. A '""'"'" """"" 
~ pbn ~dd be tkwdopod tq ~cbx:; 
lhc wiWJifc, buatck.. 

/IIOTJt: AC 1$11'$000-3. Addrus Llrt for ~g""'a/ 
A;,poro m-.. =t dl"f'''U lJ<strirlll'i<IJ 
Qt7tctf. providci iftrCI'tmlim nn thP: IN,tiAn of 
1'-ollic<:a. 

2-5. URUK;t: SPOIL CON1'AIJ'i.MQIT 
ARIAS. f.AA rcx.omn~ ll&siD# loc.uinf. 
dl~ spoil C:UI'tt.Wfllitltll .-e.u ""ihtn the 
~oos ideutif\ed \n the »tttta criWU, m 1-3, if 
tbe ~ et".\bit.t!J matbrial ~ ~ attnt<:t 
he.ta.t1tlotM wildlife. 

-) .. - - - ~· -· - - - -
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St:COON 3. LAND USES THAT MAY RF. COMPA TIJIU: WITH SAFE 
AIRPORT OPERATIONS. 

3-1. GI:NtiLU. F.Nt UkMJjjl ib:y moy, -
certaia circumslatltti:, aar.ct baurdow 'llrildllf~ 

t.J., land ""'' pt8Jd.ioes ~ ln this 1CICtion b.ve. 
~ ~dll'S diEM luutioo tc" t.~tiou aod 
may t'Wlll be ~ l:k aWpcJtt ~·5 Dr 

~'lc.:arllrol. l:n~tbt-FAA does not 
~ the lld'Mties di3tuntd bdow »>I 
N:..-~ kl a.-n.ti~;.G iftbert "00 ~ atlrac:· 

tioo. to ~ lrikllife, or ,...Jdljr.. ~ 
mtl.i.pUoo l:ti~Cboi(IUQ$ aR U.kmcntf>d to deal 
toectiwty wilb a:ay wi.kl.ifct ba:t.ard that..,,.. ari#.. 

3-l, J:l'lt.."LLSS:D W AS'I'I FAClUTIIIS. 
Enc:~ lrliM tnMf«. aw.iad. Qt end...t ~ 
hiind1Ua& ~ u.t n~e~~ pro.,e indoon; 

- il vlo ·-- 1..-o..., 011 similar ma.nnc::r; and n:rwoYe aU ~ by ~IOMd 

Yd!kl"" ga>oro11y .....,.. ,. ~""· n... • 
wildlif< ronr«U.... - ..... >irp<>r1 _....., 
pro~ they • _..~an .:.,P'Irt ~or 
~ the ~y ~'** ..... (Rf'Z). tk 
pufniSdb*w-.o ~ .,. h.mdled (V ~ 

~ t t ~ tUau. far uy ~«in • pardali_J 
~brcd~~to~wildflfc~ 

I'Artiollyo:udooood..,...._tb>t_ 
~---~,.,l>e~ 
..ntb saJe ~ (lpenti~ FAA ~ 
~ ~ (IIONI' oullidt tbt ~ 
i.dentifk:dintbc~~btl~. 

J.). UCYCI.I!<G CfJ'I'IT.IIS. l<eoJ'Ciin& 
cuuen. that M~Ct.pf ~y JCll1ed.. ooa-food 
itcmo m>b oo aim, ,...._, catdboll'd, ..
&lanrim.e: ~ bl b\01111 C.a$, oot .~ to 
~w;!dlik. 

u t1>M!OSTIN<l on:AA noss ON 
,.liiJ'OilfS, fM ~ •- I ...... 
~ ~ oa airpms. llowew:r, Wbra 
lhcy aR: loqotod GO Ml a.ir'pal\ ~ 
..,......,. ol>ould nol bo loo.o.d elooor thon til< 
~of ... f~- 1,200toottna. 
an,. ~n ~ wai, ~ "'qJJJI, w
'""''"ft Jllltiln3 llpOIX; .. fllo eli-. <tiled for b)' 
a.itp«tdcs.ipreq~ lltis~is 

i:uaaltWdlo ,....at~ ~l.or 
~ fu>m ........... ony Ol>!ooo<l<> Ftoo AKA 
(OPAl. 01>oueJo m.. Zona (0F2:), ·~ 
Siting Sudaco (TSS~ « a....-y (
AC 15<l<SJOO. t.l, _...,_., ~). o ... .u.,.... 
~ .. -by~~ ... 
ftC~. lOr the RMlUIIf swoo in l,..3.d.. 

.. ,..,...... ot -m.t too-.L 
~.r ... .....,...~ ...... -... 
aw mucic::ip&l 90iid WI.M. Noo-.food wute such as 
ta-..et, '-"'o clippings. lnacf'"- Mid twigs 
~Uy Jll"t: noe c~~ • -.\ldUk ~ 
~ ~ -~ and •tmi!M n-.w 
lrrt not municiptl !IOOd ~· anti m.y be med aJ 

.,..,.,.,.. bultin! ·-· 
.. M>olOorior.•......,....~ .... 

an:U.... lf e~U~ Opt:f.aEit'lmt AI": UJ tw. 

lo<>l<d<'CI•iqgtpr1ll>trty, FM~UW 
tlw:.litfort~~b:·~'~ 
\o~lhMM&mi:Jf~ri81t~J)Ot-IJtd. 
u b"*ffie ia ~ way. l"hardt:d bf dibl't-sal blsp 
or o&hr.:t dd:ltis na1$1· not be aUo~ to bfQvr ccto 
aoy w;tiw! aitport JltQ. Atsa, Ill¥ ..-,crt optr11Wt. 

~ mJa""'ltt u.: riP., to llop my opcntiaa tiiM .................................. ~ 
~·ttbe•~ 

l-5-. ..SB DIStoSAI. Fly ul> _, .-
__, lJciliU... tholol'O r .. , by ll1lllli<:iptl !nlid 
~ ~ cr wood. l$ ~tly oomidefe-.1 OOt to 
bcawi\d)jf.~~il~I)C) 

-'bl< .-. FAA -"Y ......... 
c~dtr 1arodflJk ~lHt u.:.i{y .Ot • w 00 
-.rildl)fc; Aftdc::WUI. if lht!&e IIDd.fltll: art' 

mainWotd ill IIQ orderly ~ ~ 00 pdret
t:~ n( NJt1f k"if'f4; And *"" rllll co-locMed wiCb --·...,.,.;.... 
Siar;c~darl"ec!llof'Mtllk!~:.e 

---lincinorlotioti.FMe
u. _..from ~J inc3ntr&wn u • ~ ~ 
~ by~· ml. tb<ref..-., ............... 
"Wildlife~ . 

3-4. (,'OH:>'"fliiJCTION ANI! btMor.nmf'l 
(CitliJ !>DillS LANDf'IIUi. ClUJ <l<trn 
(<~ IV) _.. ... - - .,., _,_ 
<~-., ~-.,.,.,.. 
des. \IIJ:II:n ~'With~·~ 
<iopoal _,.;..,., th. r<oboblli<y of _, 

wildlilt - In l'..ID l>ndftll< lo< ...... 
~ortbe........__.,_,~ 

Kti~. 

f'AA ~y dDeoa ot~t ~ C'AD ._..ilb tt1 

be~ "MHiifc ~ ifOJ.o.ta bmd.tilb.: 
we ~ in • OC"daty ~: ~ no 
putrec:i'b•....._.~ ~- ~my kio.lj m1 arc Del t -a.-. 
~'W'ilb~ ~l!J9Ualirlm. 
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FAA airport ~ ....,..""'- 'rho _,.,. or 
.,.~...., mo ""')' ""'*'· .. pooo;oo of tbe 
rewic:tttd ana. 

~- ~_... ~ida wii.W.. •• 
...,_. •• ~ .,_ 'rho R.'lA, OFA. ...t 
OFZllll .. lal4 ~0...-y-...S 
ialotl.. _..,.b-~1~-... n.. 
OI'A ......!ly ulcnlo lbc f.wlhaol ..! ;, ,......,, 

tllo:~-- ""'"'"""·"""""" runways. &be TSS (:IIIS!e AC 1 ~}00.1) .. 

A~ l) 1110)0 be - ccm.llirc - lk 
OF!\. 'lbo TSS ..-y """ "" ~ b)' my <MijcrtThc ___ ;. To~>~o2 

... -.,pocvaol ............. oflllcOI':II, 
01'7. <>< TSS I>)' """'"' t..m ,_~~~nay, 

N~ Threshold Sit.int -~~nat be 
tant.ed JJritb d.! ~ •re:u dto3crittcd in 
:r~ 14, coo. o( f- llotuloti<- """ 77, 
(14 CFR 17), Obj«b AJI«ttltM Nari,.,z,k 
tlit-.'Jf~ 

d. ,..,..._... - .... _ 
~r. .. )' .. FM ~\hlltot> 
atJicu11llr.'lt ok'fiviti<!$ be ptrmjttrd wi-t.hin the RVZ.. 
Jr ·~ !t";'T':'I in i~ !'uffidtntl)l below me rwtwa·)' 

e~ ~ t)'pi!S of~ and «JU.it.wna:Jt otay 
tic ~ Sptcilk ddcm!ioa.tio.ru n r wb31 ,., 
pt>UniS:'i :b!~ in !ltls: M~ rotqui~ klf'1"&'1lf'hk:aJ dala. 
t' ·f ,., ,,C'f1r !o:, ~r tk k n ;iilt vfi1sin l.bc :R:VZ b tcvd 
with Q. nmway ew~ &rm JlGC.bittery ut cmps 
..,- i.-rf~ wilb a pilot 's ~~-or4ipu in til(" 

RV7 .. 

AC I ~ll00-3l 

o. Am<ollortl o<(lrlllca Ia or.., 
IIICIJ__, t• t.nw.y• .. d .,.._.. Farmln~~; 

activi.tias stould Mt b.s pmnit:tc4 within • \alfway'J 
OFA. Tbowtapo.ti..,.or._.,.~ 

.....J .. a luilmo mel [""'""" .,..,..tioo. ob.oul4 
001 be ~ within the OFA. F..,;., --- ...... ~ .... -.....,..-~ ponlkltui...,.. 

t. ll- - r.. ,.-.I.e .....-......- If•,.-
- wiiAk dr:vdolpl. FAA- 01.1 . .............. -· ....... ~ 
~tae~.mdaoo-s:itolll:i~bc! 

- Tho biolopO -· be -""""" ... .........,. tho ......., of tho ~ Wl'ldtife ....... ..,., aod- tane4ia1 ....,.._ R-
nf tho St.~ or lhe Mlnlctil' ~ ~ 
ac:tiom to ~1 aviafkm ~fety ~~te ~t.kd 
The ml"'ld~tl ~f.ri<JI'\'i Jnrj)' mnr.e mm ¢~.l~ 

- ""'!' O< ~ udmique "' c<>mpk<e 
ttnninalioll tl(thr~lbnl ~-

~ oouairpotf •gricuhur<\1 (lpfflt&n!! M"e 
stopp«< d\le \() "")dlifc T.w--:.(1."4~ ~'4' 4J:'I$'J.uat hM"'t:st. 
FAA rt't'~ p~ mdt!t" all t'tVJP rukb.: 
.,. hom>wi,.. tho ... llo.c ....... ~ This will 
n:dalcc or· ditnmo\t~ tt..; A"sea.' :; ~tttr,K fh-q~~ '" 
fi'n&ir.£ wildlife:. i-'AA roct,r1tn'~lf~ ll\.'1 1 tni'( 
·~JiA'fnml ~ \llfitktl inro ~u Otw;sport f•m tee 
ci'fltmct' ~oo dearly~ by lilt ~. 



Tablt ). Mletm•a DIN- a.tw- C•rtalo "-"'-" , _AN 1U11 00-AirpOrt Alii- .... CropL 

Almon Apf>rna<h ~ lo f"'l F""" RllllWI)' C4111orllllt Te o;....,. Ia Fett f""" Ru way Dilllrc:o lo_ ~oet From DlJ!Inec lo ... 
C......, And Eod To Crop c.m..tiM Of Tu~ ·- .. Of 
O.•IF! O,.,..p' To Crop 1\proo ToOop 

Virual .t v._.~ 
> II mile <Y. mU. >%mO. < ~..U. 

Ct1410<! A <l B Almlon 
Gr .. pl 200 : , ~ 600 ., 40 
Group ll 250 <!00' 600 ~ J.ll 

"""'pill ~ 400 
• I~ 

100 93 .. 
C)toop lV 400 400 I OClO 130 Il l 
<!!r<s«:r C- D& EAimll.ft 
<i1oup ;. , ;!)> 

~;;; p= :::: 45 40 
(,o.p " l3a' 66 ~· O;wp :n S>O' S1$' 1::: 1,000 93 Sl 
<)mup !Y s;o> ,,~. 1,1)09 1:10 Ill 

~·· 
S-10' 575' 

' 1.000 
IJIOO 160 Ill 

~up VI !3~ 37~1 i 1.000 1,000 191 161 

:. 0Wtn {lroop ... "-<!on "<Ina-. W C.S<><y dlpo<WOII'PP'Oid U pood altU &i':nft. 
<.1<0'1' I: Wiltp ptn IIJIIO 49ft . CIOofor>' A: ilptod ... - 91 lcoota 
<l«>"l' II Wlni •l>'l'l<oft. up ro 7S II. C10ofory ill ilptod91 boU 11p 10120 lo>ot& 
f.ir"'J' ll i : ~<'inl t;J0:> 1'1tluptc 11711. CllofotyCl ilptod l2 1 b>oca llp~ l4ll-
l>•••"l'l~ • w;.,._ !18!\. "fl to l7l!lt. C....<Cl' D> ilptod 141b>ocaopto l 6Slcnoll 
u~~Ji. <t ! WV!.J.s.r>tn PI ft -~ ~l i .lft.. Cet:a«y l! _.,. t66Dscacweere· 
G!~': 'it; W: ng s.p:m 2J4 ft. :;p to :l61 rt. 

:··,;;~;-·;;;;;;;y;rr;;;~Y;;::;:;·---.,-, .,_.,_.-.-....,<"''2.::-,:-:oo=tb-. 7.w-,-....,.-.,....,>.,"'"'o.."""'~p,....,o::-"""'-.,1."'1l1JJ,.,..d"'itnoo1olon-..,...-m.:y-..,.bo-...n...c!7"'"-:-:.,-:-:,2""l-:reoo:-'""""-..... -.,-.""lhD'"'·--"'·- -,·"" 
~.t,:>e :d r . .: :nt::-uW wlv.."t-e ~llC·~l:NI'Y to ~t• •m.f AaYip&m.t.icWI that ma;y be: indillJid. F« iJWRple t'&:Yn~ opeMlonJ thoutd not bt ~ 
~'<"'lt: L· ·, :!:\ f«<tufe Ptt<:iiiu~i ~-;.':}n'W:'h M ~(PAP!) 11$hl b;nt, 

--- ~-:·,~;di,;;;r>!>im=~ rc: flcs:! if; ! U .u drftud in AC l50/.S300. f) , Appeo4ix l . 1\t.TSS ~be pcaecrttod by MY objea. Uftdcr tUN coaditicw, tht T!S 
·' ·n -, -~ W;i:ti',·c than them."-.. and the difJaenslon' -I~OWIJ hft U'e to~ ,.,...Uon of' tb.t T'SS h)' CltoJN tnd ,.,. ~. 

~ 

~ 
~ 

~ 

~ 
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APPENOlX 1. DEF1Nll10NS OF TERMS USED IN THIS ADVISORY CJ.RCULAR. 

I. CENtRAl~ lhis oppetlllil prtl"lklo!. 
ckfmtUun.s of tcnut U3ad thr~JQihout dllt AC. 

• · Atrt-.ra!t mE>vtrMU lteli . The 
NnM)'!', ta11WA')"'. J.Od olba: MUS Of An ~"rl 

whk.h are U3ed for tWins qr bovt:f taxiing. :.:.tr 
taXilft3, bl:tc.tl; md landh:~& <tF Qim.ut 4J.th.I.Sive of 
!""ding !OQ!>f and aim'an p&'itillJ 111<<~> . 

b. AJrport optn tu.r. Tlti:. o~tor {prive~ 
IX p\hlie) (I( 5pan$()[" of af"lbl1c U!'«: &.~ 

t.. A N>f"._(.b llf" depnture lin ttaee. 11:;c. 
ai~p:.c-e, within 5 statuse m.He:a of t~n airpoott, 
lh.t t)~•gh wbict:t aircraft. move during lm9.!Q& or 
l>k«>lf. 

d . Coaet~mt"& l l.lM. Ae.rrmaiJtiea.l property 
····U$td· r;.,,. ~bb!t non.svtttirm ~8 whll' M 

the twlle time seMng the pl'im:Ruy jM"po.- f« 
whlc;b it wu .seq~ !Vld the \lSie i! clur.ly bme
fiual to the turport. 1'bl! concutl'E:a\ ~ should 
gmmtc fi:Vtm»e to be \l8ltld fat ;:alrpnn ptlrpt.'m 
t~ Uniet S\90.6A, AirporT ( .<Nwpli4Kr 
Requfrc11tntu, sett Sh}. 

e. fly wl h. The ftn4, matf...li1r.e tt:Sidtlc 
IC3'Ubi..t\t frrJJD tt:tc' Cillnpl~!e im::.inerabrm M tt.n 
org!U\ic .tUc:i ~c. Fly uh typii:ally rto~uh:c flom 
the etmbu~tioo oi coa1 l'!f waste U8led to QPCn~ a 
pGWtT g.mcnting plan!. 

r. Uazarduut wii<IU!e. Wildllfo:: spec!~,: Ul:a1 
a~ c:omrnon!y a.ssoelstt-d with wt1dJife-4lirc:-af\ 
strike problems., are capable of catliing stroetur.al 
dam,g~ to airp(lrt faclliti~s. m ~ a:s attnctAnl.t w 
oth<r wildli.f .. ilal P""" • willilif•->l=!t <lrik• 
huat<l-

g. Pbto u~u.e tJrpon. Any airp4)fl that 
._..0\J.ld primarily setW: FIXFJJ. Wl.l-IG, pi~· 

powued aita.aft. incldtntnl use of Ule ~ b:y 
rutbfne~J)ftWeted, FIXED-~ 4fu=n.ft woold t10t 

•fl\:<t ~"' ~on. llowo;vcr, m:"h airuaft 
ahould ""' ... b>oed .. the airport. 

._ hbU.MlH tJfl)brt. Any puhficly 
<>~d li!port Dr e privmiy·uwned .. lrport ~ qr 
Wk!nded to be u..~ for public: ptzf'P()Sle$. 

i. hflrt~.dbk matf"rial. R~ qrgs:nlt 
tn3ta:ial. 

j . Plitrt~tlbW..w..t• db-1 op .... 6 ••. 
Landfill!, ptbog. dump~ und<twat..- .,,.., 
~u, or $]nlil#r facillti~ wblm- activitie:s 
lnclu<lt p<oc"""'l!o butyit!J, Okring. « oth""""' 
~ ofput:ro:sc"ible matcri.a.l, traSh. aDd rcfu$:. 

k.. RtlDwty prot«tio• ume (RPZ). An 
ate! uiT the nmway tnd 10 enhmc~ d\t prouction 
<!of ~.c- ~'* Pfflllilrtr ~:~n ~ srwud (~ 
AC 15015300~13). The dfmetuion.t of this zam 
vary with the ~go a11«=nft,. type of upmtitm, and 
"i'Ubil i~)' min.iomm.. 

t Sew-•te sJadtt:. The de·w.tl£n~~1 

<tllw;nl rtallllmg from ""ondary or ltrlillfy 
tre.ttnem of ml!Uicip.a.t KW3.!f' anrif« 111:dtwn31 

wasld, !lll;1udin.g .!SI&IWJ.!(t sludgt: 3.1 refcrtuet'd in 
U.S. E"PA's Efft~~o~l Gukklbu:s (J'ru/ St<~!fdurd:J, •o C F.R. PtiHO L · 

m.. fi hO'lfd tr. An 8.("('~ adj,n:e-m l(J: 1bc: edge 
of paved JUtl'llr(ll)"S, f.uJwa~. Qf A-pulrrt pro~idia.g a 
transiMo between the p:\V4:tnftu .and !he adj11et.~ 
so:f.:eo, ~uppott lbr .U~ft n.t:U"li:ng oft' 1bc 
piivmtt:nt, enhanced draiJUge-. and nt..IIS prot«tion 
{u:e AC lliYBOO.IJ). 

t~ . T urt,i.ne-p.,,.-erttd •ir<n~A. Ai~'""ll 

p<>~...,d by 1\ttOO.. CllJin" in<luding Nrbojru and 
t\~~ but exc:tudin3 f.llrbQ...~fl rowy..~ 
airt:taft. 

., Turbin....,• airport, lu!y aitp<ltt lb3t 
RO\ffiNEl.. Y """"' r1.'<Ef!-WU<<i turbti>O· 
pc;~<.l:ot.1ft."Tai1. 

p. WWewl l('{" trui:meut rsdltt, , Any 
Jcwicei a.~tt llur ~~ ust"d tti st<XM, ti't:al. f~lc, 
m rne.llim mtmkipal ~"".ag.c '~ liquid industri:tl 
waste$.. iochuiing Publicly OwnCd Treaun~ 
wom fi'OTW) . .. dobnod by :>ection 212 "r the 
FeOen.l W~.te::r PoU1Jtioo Ctmttnl. Act {IJ.L. 92-SOO) 
as .am<tlded by the Clean Wattr A!:t of 1977 
(?.[.. 95·576) •M lite Wotor Qu>iity Aet of 1987 
(P J,. 10<J..4). lhi> d•fmiti<>n io<JOO.. 3XIf 
pretreeuncnt invtl(vlnl ~ .reducUoo of 1bc amomt 
or J'Qllutmts, lhe eliminalHJ(l or potlEnnts, or Ill¢ 

a!ttTitdoo. of the narure of pc llut:mt ~es in 
w:a.'Jb::~U"t pri'l:r to or in Ucu of thscb.trgin& nr 
oc:hcrwbo introdut.ir<& $uc.l.l pollutant, inlo a 

POlW. (Soc 40 C.F. It Sectioo 403.3 (o). i.J>), & 
( 'I)) . 
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q. WlldU!t. Any wild animal, inclwling 

will1D<4 limiwioo any wild ~ bird. !<plile, 
Cioh, JUJll)lljbian, tuollluk, erwta<..... arthropod, 
coelenteta\.e, M other invutehnate:. WcbJdin& any 
part, pr<><IOO, •liS. or offspring llu!re or 
(lO Cfo'R 10.12, Tol:tog. PomS31<>11, 
fiWIJ(IQI'fgJI<Jil, Smt, l'lm:ha.Jt, .Bam. 
Exponarh>n, and lmponarl!>• of ll"ildljf< and 
Fm~I.S) . AY. u"'tl in litis AC, W!LDWFE illl!ludec 
fe~l animah and domestic a:r:Um.ah while c11t of lhe 
como! of iholr """""' (14 CFl\ 139.3, 
(.'ertificoii<lO and Opu.llmu: '"'"" ,ji'/)<Jrl.r 
Snvl•ll CAIJ-Ctrtlflcckd &M.Jultd Air Carritn 
Opof<Ufng lAili• A~ (01/w 1M• 
H•licoprm)). 

- -- -
5!1t91 

r. Wildlife tftractt.lllJ. Any l:unnan-made 
structure, Wld use praclk:c. u: IMnall~ ur 
natural g·eO£nphil: fealun, \hilt e&n tlttrac.t ot 
~m hazardow wiltn.ire within the l.andina m 
dq>arlute ·~ :W<r:lft movem<nt area, loatlins 
ramps, or aircraft porking """"' of .a airport. 
Th<Jt othOU.Otl con inciU<Je but an ootlimi!t<l to 

Ol<hil..:nnl - .. ~in& - """"""! 
st~t. ~~ttw~w tl'tilllitnt fatUities, agnt.utrurat <n 
aquae~aJ ac::tiviti~ wrfar..e mirtitJ.& ot wetlru.uh. 

•· Wlldllk ~ ... nl. A potentl>f f<>< • 
drunagms alrtn.ft c:ollisiun 'Wilh. 'Witdlire on Of near 
Pu Nrpol1 ( 14 em m .n 
2. RESERVED. 

- - -- - ~ i- '·- - .. - a. 
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United States Department of the interior 
Ofl'ICE Of THE SECRtlTARY 

; ) 

- - ~ 

lwtc 17,2004 

ER (l4/357 

Office of Environmental Pot icy 11nd Compliance 
Il l I Jackson S~rcct, Suite 520 

Oakland, CA 94<>07 

Ms. Sarah Laughlin, Bn\;roomental Coordinator 

d o Di.strkt Engincor 
LJ. S. Am1y Corps of Engineers 
Los Angeles District 
Attention: CllSPL-PD-RN 
P. 0 . 'Box 53271 1 
L.?' Angeles, CA 90053-2325 

Sul>ject: Dtall Envi10nmenr•l hnpact Sialcmcnl (DElSi f<>f :he 
V<i Shly'ay Akimel f<);osystcm Restoration Feasibility Study. Maricopa Co~1uty •. A.Z 

!)car Ms Laughlin. 

·rhc tJ. S. Ikpartmem ot~the lnterior has rev)e\J.•ed the Draft Environment:U llnpact Sl.atcmc:nt 
(;DEIS) for the Va Shiy·~y Ak!met Ecosystem Restoration Feasibility Study in Maricopn County, 
Arizona. The- DJJ.IS addresses foreseeable envirtJCttnental impacts from measures being 
investigated to inehldc habitat re-storation, channel reoJtigrunenf, and s:u1d and gtR\'e) nlining 
quarry pit reshaping wit..~in :md aro\lnd the $all Ri\'et. Maricopa County. Arizona. 

Tho t I S. Am>y Co11>S ofEn~nccrs (Corps). Salt River Pima-Maricop<l Indian Community 
(SRPMIC), and the Cily uf Mesa have coop«a<cd in e<>n<Jucting this feasibili ty .tudy ·1 he 
Corps is the lend Federal agency for this smdy. 

'11\C pu r{)()S~ of the V01 SMy'ay Akimct Ecosystem Restoration Study·{Study) is to produce: an 
~vai lablt ri1larian ecosystem that will support native wildlife and vc.g.etatiQn. which will improve 
t.ht ovemll ecological beallh o.fthe river and return the project area lc a less degraded, more 
na1ural c.ondhion. 'l11e-Study resulted in a report rct:om.mcnding I hal Congress uuthoriz.c a 
projet l for implemenl.3tion by the Corps to address the problenu nnd n(!eds uflhe srudy area. 

Six alternat ives., iru.:lu.diug the •~oo adion" altem!Uivc, are (!valuated "in the DBlS . ln general. lht:~ 
primary 4iffere-.m::e among sllemative.o;; i~ 'he a.ereage¢fcach vegctaticm I}'PC and tht. t~$.Ulting 
water nccess~ry It:" m~inr.!:ln the vegetation. Othr.f'" d\ITcret~ces nre 1he indu-siof! ()r excins.ion of 
Stf\.lct\ll'al features., :m-ch us river ch~mleli r..nt ion and h:mk m.abiH:t;ttlon. 

RESPONSE: 

Thank you for your comment. 

The USACE researched the concern regarding the withdrawn 
lands. A Department of Interior, Bureau of Reclamation memo 
dated January 20, 1956, revokes the withdrawn lands identified 
in the memo. Therefore, there are no Bureau of Reclamation 
withdrawn lands in Reach 6, 7, 8 or 9. 

The environmental commitments section details the additional 
studies that may be required to address historical features 
found within the project site. These studies will not be 
undertaken until a future phase. The USACE is in the early 
stages of complying with Section 106 of the National Historic 
Preservation Act (36 CFR 800). As we go through this 
process, any required studies will completed and fully 
coordinated with the State Historic Preservation Officer, the 
SRPMlC, City ofMesa, interested public, Native American 
tribes, and Federal, state and local agencies. lf a memorandum 
of agreement is required to address impacts to National register 
sites, the USACE would welcome the Bureau of Reclamation 
to be a concurring party to the document. 



- - -~ - - - - -
This Sl\>dy arcuint ludes a 14-mile n>llcll of the Sal! River within the SRPM.lC and Cilyof Mcsa, 
aod its upper banks. The SRPMIC and lhe Ciiy o f Mesa idcndlled lhe need for reswalion of the 
riparian ecosyslern and of the riv~r channel fimctions. 

~11eral Comments. 
The u.S. Fish and Wildlili: Service (Sc"-iee) haspurticipaltd in tile pionning proc~ for \hi~ 
s,;udy wi lh 1hc: Corps. ' rhe Ser-·ict has purticipated in an altcmative fonnulaticm ttnd mcremcntal 
benefits :tna.1ysis. pn.-pared t\ Dra.fl Fish and \Vi!dtifc Coordiniltiou Act Report, and completed 
sec1ion 7 consultation under the En<\anger<d Species Act. Any potential wncems pertaining tQ 

fish and wildl ife resources were resolved thanks to e{trly coordinAtion on U1i.s P'•~iect Nl a 
resul l. U1c DEIS accurately rcfkcts: the ~rvice planr't ing assisiauce flnd recommendat ions. 
Accordingly. the Ser.;icoll&> no commcnla on th.o Dfl!S. 

There are Bureau of Reclamation (Roola:mat1on) wilhd.ra"'·oland.s for lhe Sith River l)rojc:cl 
(SRP) in Resches 6, 7, 8, und 9 oflheprojcct aren. These l ~nd; need to be idtntllkd, and 
impacts to lhC!Ti dcscrit>eJ, in the E!S . 

There are some historic CMal• on th.e jouth side of u,c river wi thin the prvj!!<!l :lfc>u l.~>t are or 
were partof theSRP system. The."ie are not identified omd de5erihcd in the DEIS. There '1rc also 
some historical ICou:ures linked to the: canals.. St>tYie of which arc. mf...•ntioned in the ORIS. A 
ui ... ,\l .. ion of the hist<>ric mchaoology llOedS to be indud"d 10 the final ElS. Som~ of tile 
historic sites may be ptopcrty of the f~era.l (k.vemmcnt Mou~ ('t'f.earch nced.i to be 
documented in the Final ElS in this :ocrca to ascu1ain whut is r1rescn·t m the project area :a..nd its 
ow:tli.."fshlp .. it!> significa:1~c. :md the need for mitigtttion. 

Re<.:lan:Hlli<>n sllOU:ld be a concurring party to any cu1tural resource mi tigation 3;greemen1s. 
Howevci-~ if impt•cW to th<t wi lhdnl'-''ll lands prove w he a signilkanl iss:ce., then Reclamation 
should ht a signatory to any f\l t"tl re agreemenfs rather thnn a toncurring party. 

F'or q\lestions or further infonn.ution <'otlceming lhtse Reclamation comments, ple;l$e-contact 
Mr. Jou C.t:aplicki ui 602-2 16-3R62 or i£F!P..Hs1 i«v.tc . lH>~r .. ~.Y.· 

Th.tuk you tbr lhc oppothnJity tQ rl!vi~"~ Rmi c:nmmeni on this OEIS. 

Sincerely, 

.. t' .<' .:. ~"' 

Panida Sanderson Port 
Regional Environmental Offtce-r 

cc: Dttcclor, OEPC, D.C. 
·F·w.s, Albuquerque. NM 
BOR, Boulder City. NV 

.: ,~\ / 
'c .. Y 

- - - - -' -- '- - ·- - -
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UN!l'EO Sl'ATES ENVIRONMENlAL PROTECTION AGENCY 
.ltEQ:tOWIX 

~-.. , ; ~'l,.t." 

Mt. S<c•·o Dibble 
\J.S. Army CorJ" of Eoy!neor; 
P 0 . Ht>., 5327 11 
l.t :'l"s Angeles, CA 9005~\. ·!J25 

75 HoWU!Ome StrM! 
San Franeloeo, CA Jl.l105-39at 

Jo:ot 24, 2004 

Subjoct· Omf1 b••ironmcmallmpact S!atcmcnt (])ElS) fo1 the Va Sh!y'ay Akimd S•lt Rher 
f,.(x1Syt-tem Reslorauun Study. ~~l :u1ci.wa County. Ariuma (CEQ#0402 t 5) 

f>.ar Mr. Oihb~c: 

The l':ovhunmenlltl l'rol.<cllon i\goncy (!'if' A) h"s reviewed the above referenced document 
purswm< IP l.he ~lititJnii! E•tvironmcnHil Policy Act (N£ PA), Council nn Environmental Qoahty 
(CEQ} retuloti<!IU (40 CFR J>;~rl• \500· 1508}. nnd Section 30') oflhe Clean Air Act . Oor <klaikd 
cornnn~nts are encloS(:d.. 

lh< Corpo d Hngi llttt~ prop<~> to testoro riparian hobilllt und provide passive rtcre .. tl<m 
<>flp<>~ toni t lcs .nk,ng the Salt Rtver io Mrukupa Co«nty. EI''A "'PPorls d1~ Corp~. City <>f \ksa, 
unJ Sail River· Phnu Mtn·i<:Ppa f:ndiau ComrntinitY in thei r cft\m;; 10 intre~•s.e na1ive ¥eget<Uit-'n. :.md 
imptX}\'~ \>.'iiJ life tlahitat. t\Od aqtu.u ic C"t'OSystcm (U.flt"t.ion in lhi~ ~X:tJOH of (ht Satt: River. 

Although we suppon the resrorntion ~Hurt , v.-c hal'e seven! eonc~1m about irnpacr~ of :he 
prvpilstd ~U(>n'i due tiJ u l:1ck of i ofom~atlon in the DElS, As such.\,;~ h.a~te rated th i s I)EIS as 
En.,.(tonmemal ConcenlS ¥ lnbu(fl,i~nl l n!otumiJi)l ~ U!C-2). Pltase 1-cfcr to the a1Hlt.:hl!d ··summnry 
t'f Rat.i1•g D~flui1ious" fo; ru.ther details on EPA's milng system. In particubr, HI' A 1$ concemcd 
al><>Ut the ~tcminl impa~t' fmm tho con<truction and OJ"''1tti<m of tlw J>mjec·t'£ rc"Cro,i\iollal 
f~;.:) htte~. tmrMct~ U\ wnte:r qun lity- from lhc w~e of ~wrmu'atei far inigO)'IiOrt. rhe trf¢C.tS ur 
ifH.'f~JI~ed nx;reati<m t.m lt.11..~a l tmffit, ~md the pmemicd cumul:ni-..c impacts <~f the pmjocl . 

We app=lnte the opport1mity t" review th i.• DEIS . When dtc Final EIS is released for 
public rov1ew. plo:c<e 'end two copies ro tM oddress <~l>ove (mail code: CMD·2). If you !>ave uny 
qutth~ti ttlt.$. pica;o;.e c~..·mw .. ct me or Shanna Draheim. the leud revu:wcr for thn; project. ShUn111.1 c11r. be 
t~.aehed a1 {41 5} 912-385\ or draheirn .shanna<Wepa.p .w. 

Endojures ~ EPA Sumtmtry Ral1ng Shccl 

Si n<crol.y. 

~~ #'11::..: t~-
l..:s• ll. Himf. Munagcr 
f-etitral Activiti es Oifi~ 

RESPONSE: 

Thank you for your comment. A final recreation plan had not 
yet been detem1ined at the release of the draft Environmental 
Impact Statement. However, Recreation Option B has since 
been identified in the FEIS as the preferred recreation option. 
The FEIS contains a thorough discussion of the direct, indirect, 
and cumulative impacts associated with the alternatives 
analyzed in the document, including the 3 recreation options. 
Descriptions of any potential impacts and mitigation measures 
(if required) associated with construction and operation of the 
proposed recreational facilities are provided in the appropriate 
resource sections (e.g., Section 5.9 Transportation). 

The FEIS (HWR-5) has been revised to state that the local 
sponsor will be responsible for implementing water quality 
improvement measures. Examples of additional measures that 
could be implemented to improve stormwater quality were also 
added to the FEIS discussion . As it is unknown what measures 
will be implemented, if any, it is speculative to analyze 
potential adverse affects or effectiveness of these measures. 

Both the SRPMIC and the City of Mesa have existing 
stormwater monitoring plans in place as part of their permit 
requirements. Those same monitoring requirements will exist 
throughout the project construction. A reference to existing 
stom1water pollution permits currently held by the local 
sponsors have been added to the FEIS . This section also 
discusses the need to develop a stormwater monitoring plan if 
pollutant levels exceed allowable standards. 



- - - - --- - - -
FJ>A Dtrl'AlLEDCOMMr!.NtS ON U lt !>RAfT liNVIllONMENTAl.IMI'ACf STATEMENT lt)ElS) f OR 
n m 
1/A SHLY'AY AKIMEi..SAI.T'RI\'l'.R Rl:STORATIONI'ROJI!CT, JUNB24, 2QO.I 

t:nvlronol<intal lrnpact~ A.$.-w<lated wlth CoJL~truetlon of Recreation fad!itles 

Too DEIS evaluate~ 11ve a.:tion uheJnative<, :m<l ti<J-2(;Jion for t!•e Salt River te.storatlon 
component o{ the proje.ct. In •tddltion, the document idenlifle$ three allemath•e.. For recn,atlon~l 
impmvemems as<ociatetl with the rostt\i'l\tion; all of which include coosnuctilrn of lrai.l~ and a 
cultural c< nt.er. The DlilS i.ndicu.testhat the !oclll S(X>nsors will <led de the final recT<W.oion 
components, ~nd thlll only a portion or the costs of these facilities can be attributed to the federul 
project 

n,., f:•wim•lmtntll.l C<)nsetpl~noes ch•ptcr of the DElS focuses"" tht~ impllcts aswd;~t~d 
wit.h COr'ISttu~::don ;.t.nd maintenance af the Salt ki.,.cr te&~:orution.. f::.\.~Xpt for 11 brief d:f~us.;siC.IIl of 
operational impads on tr:lffic and recreation, the DE!S doos not ~sess the impacts aswclatod 
with th~ rro1><1scd r'<creallrrf! facilities. Comtrucllon and operation or the recreatkmal facilities 
coold have SigniflcaJtt sln:Jrt· •in<l kmg-temt envi.ronrnen1al impacts, p•ttticohr!y 011 water, 
biological, and cultural resources. While the re<."nl<l.tkmal contp<mems are primarily locally
spon~Or'<'ll, they lUl! part of the ll'"'"'tll VaShly'•y Akin~e l pr(ycct, ami"~ such should be 
incorpormcd into the Maly.<i~ of environ.mental impacts. 

-

Recomme11dation: The Final EJS (FEIS) should include an analysis of the direct, indirect 
und cumulative environmental impacts from all componenl§ oflhe proposed V.; Shly'uy 
projt.ct InCluding the r<.creatlonal hrcllitit~ . If there ure srgmficrmt eoviromll<ntal 
impa_cts associat:t-d with cunstnlc•ion aod ope.mtion of the ret·•n:w.tion ftscilit.te:K., sppr.opri:lle 
mitlgtuion should be identified 

Water Qu111ily 

St(>l1tlw:urr; 
'f11e DEJS Stato.S that irrigation for the proposed re>toralion will co:ne from several 

><•tlr<:es i•loiwlln.g u~ated WMttwater, agriculture return flow•, and swnnwater runoif. Atcording 
to th¢ dtJctmt<:l\1, $t<lJlilWat~r runoff may ·Ct\n!aln high concentrations of pollutunts during "first 
flush" events, which could a<h•erscty impa.;t water 41>J<l ity •m<l "'~""''"organ isms. The DEIS 
st~tM th~t the Corps will mitigate this p()lent i~! imp~ct by developing a <~ormwater quality 
sampling progr:un 10 measure cnntaminanl levels in stormw~ter 11s~d ror inig~tion. If 
concent,..tion:< exceed wpt~r qtlality .s tond~rth, the CNps will idcrlt ify ntJ~~:,. ,. .. ,,,er S()•.•rces ()r 
i.mplen>¢nt impmvemutt mea.,urt< ~uch ''~ stormw~t<:r dc.ten1lUil basin". Ttte do<:ume!>t does n<ll 
describe the components ur the stomwater quality sampling plan (i.e .. what parameter$ will be 
mca•ured. when •nd where will ••mpling occur. how w\11 te•ult.• be r<ported). ln nddition, the 
DEJS docs. not di~cu~s the potential en\'itl'fmnental i:m:p~ct:t ~i..~f)t)ci;'ued with C<lt1~t.rt'i. .. tion of Vl.akr 
quality lt'npl'()VeJtle-nt mca$uJe.s S"uc.:h tts Uct:c.ntio.n ba!Sln.s., 

- - - - - ~ - \- -
Section 4.9 Transportation of the FEIS contains a thorough 
discussion of existing traffic levels and provides Average Daily 
Traffic (ADT) Volumes and Level of Service (LOS) 
designations for local roadways and arterial intersections. A 
discussion of estimated traffic associated with construction and 
recreational use is provided in Section 5.9 Transportation. 
Expected vehicle trips associated with recreational use were 
calculated based on the revised study prepared by the Va Shly ' 
ay Akimel recreation technical committee. Because the 
majority of recreational use is expected to occur during off
peak commute hours (prime recreation time is defined as 
weekends and holidays) the project is not expected to adversely 
affect LOS (peak hour capacity) of any of the surrounding 
intersections. 

The FEIS will include a discussion of potential cumulative 
impacts related to past and planned community growth as it 
relates to biological resources and habitat value. 

Two copies of the FEIS will be sent to: US EPA, Region IX, 
75 Hawthore Street (Mail code CDM-2), San Francisco, CA 
94105-3901. 

-



Rccmimr<md<lli<m: 'The FEIS should incltt<.le additional detail;; regarding the stormwater 
ffil)l\itoring plan (•-lh wotor quali ty paramc'.e11t sampling lntecrvals .• po~ential sampling 
!<:•cations). A (o;>y of the proposed stormwater quality sampling plan, if completed, 
>ltould be included'" 11•1 iljJpendh. In additiou. lloe FEIS >hould include" diseu~~iM 
regtt.rding the potential eo\tiroomental impact~ .ai.~ocia.!.erl \\•ith C<)ft~troeiion of detention 
bMlns or tre~w~nt s-.~·~eJ5., a:nd thec(fcc.tiveness of ~hese measures i.o re.movins 
poHutu~L~ of concern. 

Ag·riguhurr lrri1;mtion Rewrn fo)o\" \Vit~r 
The DEIS stares that agriculture n:tun1 flows ru-e of "n:latively high quality and ure 

suitable (Qr ure as irrig•1tion forreswration plant ings." However. the document does 001 idt:ntify 
or <li$<USS whnJ types. of ayi\:ulture (~ .g .• cwp•. graz.ing) will be supp.lying the return llows, w.d 
wlim (Jttrticul~f cont:~minants might be of con~em, Tlic (\uality of d~e return w•ter is oot 
qoamified. .Agriculture irrigation rerum flows. especially in u i.d regi<>ll<. ol'len con1a1n high 
level> of conlillUinants $UCh as selenium, salts, f'l'$liddc.•. nutrient& •nd sediments, Retltm fiuw& 
w!tid; h~vc high te"·ef.s of any of tbesc: cootamln.ants might oot be su.it.able For restoration of 
aquatic ectJ&)'Mems. 

Ruomllte~ldutimt.' The l'E!S should identify tho tn= of cgricultumlland u•e from which 
the pn:>ject will rt.,cive return !lows. The document shoul<l discuss the types and 
concentrations of connunioants found in 1lte proposed source$ of rewm !low. 3lld 
¢¥cllH1U~.< the: ht'l.pacls (trt w.u.ter <JUality and aqua1.ic teS"OU~t$ itl the prvjecL .urea. lf lhtre 
11re significant con<t:ntrations of pollutant> in tl!e •gticul!ur~. rerum flows, the Cmps 
§hould develop~ wat~r quality n100liorins and mitigation plan ~imllar to. or integrated 
with, tile stonnwater plan, 

Trame 

Sectioo 5"9 of the UE!S ~ddresses the short- and long-tenn irnp;l<:tS of the project on 
regional traffic. Th.e DB!S proyides .. timated rocreationi>t trips (round trips) for wimer ;,.nd 
summer, and stat .. that no im.paots to traffic or dn:ulation are anticipated, Howe\•cr. dt~ 
do;;um<~u does n<~t pot the eslimated number or ' 'ehk'e trips intQ the cont~~i of k,;;al •md 
regional traffic. Numerous intersections to the proj~t IIJ'Ca operntc at level or S<'l"'ice "E" ftnd 
.;p• (at or,werc.apa<;fty). and could be 6.n1het irttp<U..'ted by an -increase iti :t'C:<:te"i!ti(>n~l u~~ . 

1/e<:ommendaJirm: the FEIS shou.ld discuss how p.rojected vehicle trips compare to 
cutY¢lll tm!fic levels (e.g., what percentage of ovctttll projoered local traffic is n!lributcd 
to the l""'l"''"d pmjoct), and whe•her the prqjc<t wilt CJHL<e" wo<ser•ing in 1.he levd of 
service of cany· -surroundln,g intersection~-

2 



- - - - - - - - -
Cumulative lmpact.s 

While !'he DEIS provides a di s.>ussion of the cumulative impacts of the proposod project, 
it appears to li.miuhe scope of thai anal}'$i~ w the four othe:r resi<Jrul.ion proje't~ ~djacent to Va 
Shly' <:a.y on t.he Salt Ri ,ler. The document does. not e.va.luate ordt'\ctJ:$S the cumulative imp~1ers of 
other past, prewut or reasonably foresecabte projoels in the. study area. There is considerable 
ona:oins •nd planned community gwwth (i.e .• re•identlal. commerci~L and r«.-reational 
<kvelopnw:nt$) to the non.h and south of the Va Sh.ly'ay p.mject, The D.ms doe~ not evaluate 
how the prop<>•~d project. in conjuru.1ion with these developments, might cumulu!lve!y imp:ict 
resources of concern in the study urea. ln purticular, there could potentially be cumulative 
impacts (beneildal and ~dWrM) to air and w•t<'r quulit:y. wildlife, habiM, culrurnl reroun:e~. and 
tntf(ie. 

Rccmnmend.a.ll'r:m: The Fl!JS should expand the discussion of c·umulutivc i mpact~ to 
include othoqt~st . pre:«nt, and rea«mohly for~~"ble J)ttti<:cts in the area which might 
intpm.:t the s;,me terources as the V!l Silly'ay proj~t. This should lndudc ""analysis of 
cumulative irnpa<:ts (rum pll\l ~nd planned <:omnnmit~ growth surrounding the pr•ticct 
men. 

- - - - - - - - - -



SUMMARY OF El'A RATlNG DEFINITIONS 

Thi.s- nt lu.r; system wa..s i:kve.l~ ~S'•t:neatiS (()'Stuttln.aril4: HrA·$ kvel t~r c.ou«m with :t rroposed a(:l i()t1. 

lhe tl'lti11g.~ art-. ~ combination ~f •Jt'h.abetic.al categories fQr eval~lietl ofth<: crwi-ronmt:ute~l impa¢tS or the 
f}ffl()()S~tl ~ftd nuu~riaJ catcgt:Hi~ (& evaJualion of the a:dequ;:,ey of the 61S.. 

ENVIRONMENIALIMl'ACIOFl111.'~ 

"L()" (Lad"/ ()f,)wi<nrs) 
'f'tte a> A p:view has nOf i<knti6cd any potentia:l eawi.tottmcr:tcd .ifltpaets roqttidot, sub.s:tantive changes tt> the 
ptoposaL The revl<w oayha"'>dlselo.s«! "'JJ''ffiillitks for appl.iation or millga1ioo mtasur<:$ that CX>Illd be 
a<:<:Oil\f>llsh<d wid• oo more dum minor dw.lges 10 the prnpo.aL : 

"EC" (lilwlrDttmt!l!f41 Calt«J'rU} 
The EP'A t<>view lw identified envirorun<ml>l ~ iho:t s!AA!ld be a..,;ded lo order li> ftol!y prote<>t the 
... vi""-t.. ~ivc ~ ""')' require <lwll'."'' to the ~ a!Wmlivc or applie&tion or 
mitill>Ulon . .,.,..,;,. th.ttcan reduce lheen•iroamcalal~ llP 1\ """'"' like 10 wo<lowitl• d.telcad >t"""l' 
to reduce d~ lmp.>ru. 

•ec~ (&!~ O~f«thM} 

The EPA rcvicwha:; identifiod~ignifoeantenvi~ impacts~,_ beavoidc<l inoof,. to provide 
odequale proto<:tiott for the envi~ ~~.., !!IOaSUI'CS e .. y ""t* sub<Untiol eha"ll"" to the 
p<eferred all.enl:lli.e oc coosi<lcration of''"'"' other project •lt<mali .. (lnebtding u..,"" ectkl<> ahemativ<: 
or • new oltemotive). EPA irttend> to W<><k wilh tbe t .. d ageneym reduoe tl•e.e itt1p'cts. 

•Jw~ (En•k•«mmt41/J1 UruMJ.ifacLJ>o~ 
the liP A t<>view ha:; idootitled ad....., envirorunea!al impa<:t< !hal""' of ""ffici<:ut m•gnlltuk th>t droy ore 
<nUati>factoryfroat (be standpoint of .,.,hHc beallhor ....,!fare or envimnmtt~!al qual.ity. fiP A inte®s to work 
wid• the lead 't"""Y to reduce •h= impaeto. If the potenti:ally unsa!W~ impacu are oot oo<n:d<d o.t 
(be fiMI EIS slllz•, d•i$ proposol will be r=)<nm<nd«< for ttflTral to th•C!:X.). 

APJ?Q!YACV m ' TfJ& IlliCACl' S'l'AT,EM~ 

Cat':Jf<>IY r (Ad<qmr~) 
llP 1\ belie"""lbo draft illS t<l"'tualcly SdS (o«b doll cotVinm.a>ea!al impad(•) of tl:~e prdmed alltmalive •lid 
chose of the alleml!tiv<.s reasott~~bly available to 11•~ p<oject or aetioo,. No fur!h,. •. ,.lysis or dat& ooll~ion.i< 
- ..... ry. but d>o reviewer may wu...t the o.dditioo of <Wifying ,.,~ .... iuformatlon. 

"Oul!fi•'Y 1" (fllfruffu:u~t h<f•nnaiion) 
The draft.ElS does-ool c:Qtt.(.ei.o.&ufftdtnt in(()t"(Mtion for EPA lu fulty~en\'i.ronmmt1' l hupaeutfud:.sbould 
be avOidc<l _in on1et to fully pnlloot tbe ... ~ or the EPA ....,..,_. has identified new -..bly 
available alt<xroaliveo U.ot are ,.;thla !he spoolrum ofoltMU~tive< an>tys.cd w t¥ cfnoft li:IS. whiel>. could '""""" 
the enviroomcnud impacts of the$ 1.cdoo. '('he. idcat.ift.ed a.dditiomtl illfonn.:ttion, d3ta.. anaJysest f>f di.~ssk>u 
should be iooluded 1u the fiMI I!IS. 

•Oxtte•I'Y 3" (lwud;t.qltaf<) 
El'AdQC.Sootbdi<•"ethllltl~edml\lliSadoquatelyas.-~ially~lll'!if~<:>.nte~ovironm<:ntali"'l"'d$<>(d•• 
ocl~onbeltl'/\revicwcchMide<ttif<etlnew, ~lyavaflablealtwud..,.dul•roouuldeoflhe~m 
of allanative~~ ""'lysed in tlo< dn<ft IllS, Which should be ..,.lys.cd in oofer 1<> rnduee tho po~«~dally •ignif~ut 
cnviron<Uet\talluq,.ct<. EP/\ bel~ d'".t d., id""'iltod additional inf<>rO>Ot~ dac:t. aool)'S<$. onliscu"'i"''" 
•reof such a m>e«itto&e tfo•.t dr<:y ruould have full p1obtie r<:view at ll draft Jla&~. liP i\ docs nat believe, that d~G 
d<•fr IllS is ldeqtm~ r.,.. tl~<: P"'l"'""' of dtc Nil!' A IIII<llor Sootioo '3ll9 review, •nd thus '*tould t,., f<>rmally 
revise<l and n,.de av.ail>bl< for pobUe """"'""'' in aw(ll'temO<ual or ..msod dnsft IllS. On tl•~ basis of the 
potenlla.l •~ifi~t impacts involved, Ud• ~I could be a calldi<late f<>< refe<nl to ll><~ CI:Q. 

""frartl f::PA M~tnwd 16~0 . ... Polky Jitd rtXK<t<bre:s forth~ -lt.eview ()(.fedd-d Ad~~ ln~m(; Ute· t~vi,~ntnem,"" 
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1:~"· f%:;>:~1'1m,m.•<t !1-.<~t:~?~:-:-:'! &r<l\·:~·
pn f:r.,. ... J.-.,:, S:;:;1~ ·::~~~ : 

Ms. R;jth ll VWalohot) 
Ollli.~~;: nf t!:t~ (ilk f. P~mlrt:n!-~ Diri$!inl 
Fn\··i mm1':.~'1i la1 l~i·~n;(;.~~" H:-:::.t;th 
t S Aa'l:t)' Curt~"~- d FH~)1l<'('t'> 
P.fl. u~, >32111 
t,_s.,. ;\r:gd~. c ~\ 9l.t0' J .. .?Jl' 

I ~;<ti~:'..:t C\ ~'(;.}':"--:b$.; 

FEMA 

May ZO, 200·1 

Rt:: ~ V<t Sh~y·ay ,<\kiHic.'l ~~-~~y:;um~ l{ ;· ~h;ta!ion F~·a~ihlhl)· Study DH~ 

n~·ar \h:. Vi!i;1~otx•:.: 

n;s k~t<::!' ~:ddrc:-'s~~$ imp;.tC'!:i t<! til(;' N~~:i~!r..o.l Fit>HJ !nstmln<:c l~!i>~tram :n 1\.'il"~tl~t' w Y('tif re~~:..>n! 
r""qucst l~r Agcn~y ;nput •.vt ~h n.>t>~Cl to th~ 1>mf1 Ln\.i ronr!l'·r:td h~~~"t.:t St<~t<'B~'·nl. fDClS~ 1i1: 
tla: V~ Sh.iy' <I) <\kimd h:o:\~t<.:m. ~h.:st<H"jlkul F;.:::Ji;hilit-y Shtdy and Saitl\iv~r ~:t;mttk,r;. 
pr(l:iwl prt'l't.ZJfed hy th~ r\rmy Cn~~ ofnngin~er~ lUXI rla~med fj)(' d;.:-Ydl>Pl'!11.:l ~t wi~h~l) ;he Ci:y 
ofMI.':::S:! ltnJ M:.ui::OIM f'our:{.Y~ .,.:\nx.(m~:- a_-; ~~cit ::IS ~m lunlj"il: ~~ f l h~ Sail Riv~.·r Phna-M.arH.:npa 
lndi•}t'E C<llnmtmi'iy ~SRP\H(), 

1h!' Ciiy <~f Mt..''Sc;), cmd M:3.6mp~ C.)m!t}- rctrlicip:~t~ i:rt tht: Ntlfk:n .. -:;l Fr.:w•i k::.>lrc·:.~l.Ct Ps·~1g.l~1m 
{NFll.l). ar:~~ have t.·umml flttOd lm:unmee R~lc Map\ {I• IR~.,t) ('t!l life J!'ld av..u!ah!~ li·~r >~>¥i;;:-.." 
v. ilhin th~.:~t t¢'>~ 1(\oc Eq?)!k.'<:.;'£i~ ~1nd Hovd Cnnuv! l)tpY1tmeg~. <\r-.y Je,dl)yment \\-ith:J1 
~k"'.;u ~f!J ~-..1ari~,.'(tpa t "i/:..tnty rllU5't ~'t'Hli'~Y v,·i llliJW tc:-<p~l<:~~N;l)l~nflll<:.'i!'l"<'"~?.>-:\ i'«.' 
uum~1ge.n:~n! vn.Hnan\.:cs. '.ls-b lch n:gub1 ~ ~~~~Jorm~nl wi1h~n tl 1~ high d:4·, ~VtXH!l 
{\(cl {SFII;\} ~hv'-'•*' (l':'i the eur:-er::t FHtM, and nm::>t m~et the f~HJ~Ir.-rwn h-d-..>t;;;l r-tqt:henH:nt:<c 
c.'\l::thlh:lhxl i'' Vnlume iJ. ... I•J!' tlii.: Cud~ nfh: .. !:;>:r..:.l H .. ~(;ll clti(;n;,. {>14Cn·!}. rlu NF II 1 H;:}(=dr~u.in 
r-.~·il\..'<(:...::;1:~i~i hcd<~ ia~ :fq:..h·~·<~:<;c;;,-; t..<"-::: d .. ·:-;..:rHx·d ~u !>:uH ~- ~} th~~ugh h~ c:fd:..: Cod~·-

;-\Sfl('t! ... \.1 b) the miHg~J!il)n l\1~~~~1rCf) idcnti.ht<:.l itt SC\:Ii(ll'l. Fl§~ht ~ind m·r ahk E~ ~ l cJfyo~ll ft."f'Or-1 ... 

lh:::1c ~'0"1.11~! he ~igr1it~c.a~!t iB)I)(lctS {ift:r.:tl~l~~mtd) \•, l~ic l: \•,~_>!J<I chct;l:;t: ~~ lOU· \'i'<"!r ·.vMtr 
~m·f>J<:~· ~kl.'il~itms for mvst vflh: at~tlm;Jtiw!; prc'R··ut~._t <t.."ld ~ prdirniJ~:try f~";~..,~- vfth~ ::wr~·u( 
f iRM Joe') b~lica!e- die hk~Hhiwd <'·f j)ft)jl..'d c..."n:;:rt)i1dtmcnt w~ !hin the SH M. 

f\!r S.!~C ~ lal) 60.3 (hj <"if ~.he (.'l:>tdt" (~ f h.·.-d:;.>r<~ l Rt~~!intbn~, LP<:.ct ~ <=id c .. mnt; pam!; ~~ .,h~~~ bf' 
n~(J UireJ i(~r llll propu&<.>t1 c...'~}~~;;~ru~..~ti(l-l~ anJ n~he1· dev~h:f>m~t~t !oc:;,te:J '-'<'ifh in the Sl; Hi\ t/..;Hx-: .-\ 
Pl'l th..- FiRMl: hnd t~~c 1~~mj pH:pu:sill ~lmuiJ htdU<~~ ~·<~-:'<!.:: ti<x:~i t."k'fOllon d:::!a. n~t· ~t..~<:tl>B ~;_h";g 
dt::~a i~:>: ~~::X:S:I·W~:;:st::.HI dc.'$fgn cf;,ltri;l ~lll·J 1\'<Flin::':B~~H:;. fi)Y i::on.-sin~<·tl<m <"~ur:iag v.-Hl:n 
tl"~>d~pnm; nrc.-~:;.. 

REC[ivr:o '! . . . ......... . ; 

H4Y 2 i 20~ , 
HJ,;;I,;;?«;) (? 
.--!2!Y!!ilfJ!L ~ ... 

- - - - - - - - -
RESPONSE: 

Thank you for your comment. Any development within Mesa 
and Maricopa County will follow compliance with the 
requirements of their respective floodplain management 
ordinances. 

- -
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>:-·e.n·~~!:~~:,;:.:.;::::)''·'~'~-' 

:'\pnt~, 2.~)<$. 

RE: Salt River Rc>t<lmtion p,·ojec! 

l would like w ~hank you h sdv<'U1(,.~~-~ n:H· Hst£r~ing to my l.>onct:>J'nS 

l ,ml SP<?aking. M '"'"'nnrunhr rtwm.lx:r "'"! •n em,)lcy~t of Sah River 
Mltteriab Group. After a long ~hseJlt<'! hli¥e. '"'"'" ba~k w :mh' my home 
and· beitrm·~~ apart of th~s Ct.mum.mhy. 

I ga.ined empl.oyrm1nt al S,.tlt Rhof Saud &. R<Xk. and li;It ~e~w·e in my 
futun~ a5 a.H (~!nplt~;yee of a Trib~l t!Hlerpris:!., o-:-mtdbut!ng to the prt'J'~;h;}rhy of 
OUI' Ttibl:>. AH of~ •mlden '! 'm going thl\1 Q nwrger orsaJl River S<tn<.l & Ro<:k 
:mcl P11Nilix C<!!llem. Which c1~': d<mbt for my tl.•ture, tJeca\lse t>f ;;hnngt·.s thur 
w·~re unrll'r w~y. A~ 1 we:.llhen,.d through tht::t storm and wa.s s~Ing th.tyHg.ht at 
1he e>;U oflhe Mmd, f was blind, sided by n~w5 of tlw plls>ihi!ity ,1f fh' 
DllbSon plal.ll a~ wd 1.\s Olher~ migln be shot down d::e to the· r<:stom1i<m 
pr<Jj~~t. llm•·e no pmhlems wi!_h the proje-ct a:. tur us th~ idtll, my mother, 
mmtr. unct \mdes w;td to toll me storie; of the trees. wnwr ar;ri lbhing ;rltm£ 
u~~ s~)h River \~ .. .h~.n they W\'!ft y~n.mg. 

I'm w<mi~ci i'hr my lhtm1: and thu: !•fmy .bmily. l hm·e wo•·ke,dat SRMG 
fnr scn~·n years and rm ;:tow (<)ny ye(trs o~d. I now have bendils l'v~ n~ver 
hurl. such a.s ht.":ahh: insumm.:e't \'ac.:tli()n.,. rHirt>m~nt nt.>J lo mtmkm a future . I 
not only enjoy wh•H rm doing, l•1lsu get ~ >cn>e of >"Ontributing r'-')1 rm:y 1m 
the CPmmod\y bu\ «bo !v socie~· . 

H <t·.u.~ my under:~t"undin;;; th~t Tribal enterprises ·we-re: ntll only tp. <n~utt! 
income for the Trihe bul abu lll ~:real<' jol>s fix (>ur (\)m•ntmity lJ.tember~ ~s 
vtdl as n~~iv~. pe\)pk.~. 

Please ~ddrt'SS what pt'<.wi~km.> will be made (\> kap S<<h River 
c·t>wn'>tmity members ·gaintl1Hy cmph.lye<t~ \Vitbt-..ut having h.) $t~rt Q\·er at 
~ntry ~t·\.el jl'bs wilh nrmc oftl1e benefits ·.ve ha~c.? work~d sP m:my yt:<t:rs tOr. 

Sins:en:·- ~}, 

Martin H. Yo~ng 

Lt.tf.l' l'!,WL H'Tb * Aff... ,:,f 

RESPONSE: 

Thank you for your comment. Any loss or gains in 
employment as a result of the project is the local responsibility. 


