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- Department of the Army
Los Angeles District, Corps of Engineers

FINDING OF NO SIGNIFICANT IMPACT

Agua Fria River
Section 1135 Ecosystem Restoration Study

Agua Fria River, City of Avondale

Maricopa County, Arizona

- I have reviewed the attached Detailed Project Report (combined Feasibility Report and Environmental
Assessment) that documents several proposed project modification /restoration alternatives for the Agua
Fria River Section 1135 Ecosystem Restoration Study, Maricopa County, Arizona. This study is a joint
undertaking of the U.S. Army Corps of Engineers (COE) and the City of Avondale and Flood Control
District of Maricopa County.

The project modification boundaries are located on the Agua Fria River in the southwestern region of the
Phoenix metropolitan area, within Maricopa County, Arizona, in the City of Avondale. Within the city limits of
Avondale, the project reach is bounded to the north (upstream) by McDowell Road and to the south by the
river’s confluence with the Gila River. Within this reach of the river’s width varies from approximately 1,200
feet in the narrowest portions at the northern end of the project site, to roughly 2,500 feet at the widest portions
in the south. Flowage easements however extend beyond this width. The average elevation in the project area
ranges from approximately 894 to 1,019 feet above sea level.

- The project modification recommended for implementation is Alternative 8. Altemnative 8 would occupy

approximately: 25.7 acres of riparian strips; 81 acres managed to facilitate growth of native vegetation (i.e.,
vegetation management areas); and 8 acres of native cover established in areas affected by construction that are
sparsely vegetated and dominated by invasive exotic species. Alternative 8 requires a relatively low water use
(1.9 mGPD), and focuses restoration at two locations: (1) the I-10 site near the Papago Diversion Channel;and
(2) the Avondale Waste Water Treatment Project (AWWTP) site. Restoration options near the Durango
Regional Outfall Channel (Buckeye Road) site were not considered under Alternative 8 because of the 10,000-
foot Goodyear Airport exclusion zone that prohibits land uses that may attract birds and wildlife that present a
risk to air traffic. The airport exclusion zone also influenced delineation of the southern limit of the I-10 site
and of the northern limit of the AWWTP site.

Restoration at the two principle sites for Alternative 8 would primarily involve eight measures:

Removal and control of exotic, invasive species throughout each restoration site
Construction of riparian strips along the eastern and western levees, with terrace bank armor protection

Establishment of Vegetation Management Areas between the riparian strips and at the AWWTP site

I S

Introduction of water from an external source at the I-10 site




5. Retention of 1 mGPD of effluent from the AWWTP as a source of water at the AWWTP restoration site

6. Installation of filtration galleries and a system of pumps to recirculate shallow groundwater and infiltrated
effluent at the AWWTP site from the downstream to the upstream end, to help support vegetation cover

7. Non-structural measures to enhance habitat resources (e.g., microtopographic variation, creation of plant
regeneration areas, €tc.) '

8. Measures to eliminate or reduce impacts from adjacent park and trail users.

This Environmental Assessment is a National Environmental Policy Act (NEPA) document. It has been
prepared in accordance with the requirements set forth in Section 102 of NEPA, the Council on
Environmental Quality (CEQ) Regulations on Implementing National Environmental Policy Act
Procedures (40 CFR 1500 et.seq.), and the Corps of Engineers, Department of the Army, Environmental
Quality Procedures for Implementing the National Environmental Policy Act (NEPA) (33 CFR Parts 230
and 325). Reasonable alternatives to the proposed action were considered during the planning process.
Potential environmental effects have been included in the evaluation of the proposed project modifications
and all procedural review requirements have been met. ' ' ‘

I have considered possible impacts to environmental resources and other information contained in this
Environmental Assessment and it is my determination that there are no significant impacts associated with
implementation of the proposed project modifications at the Agua Fria River project area. Therefore, an
Environmental Impact Statement (EIS) need not be prepared for this project action.

Date | Alex C. Domstauder
Colonel, US Army
- District Engineer
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EXECUTIVE SUMMARY

This Detailed Project Report (DPR) analyzes the feasibility of restoring riparian habitat in portions of
the Agua Fria River, within the City of Avondale, Arizona. This DPR integrates the U.S. Army Corps
of Engineers (USACE) traditional feasibility report with the required National Environmental Policy
Act (NEPA) documentation, in this case, an Environmental Assessment (EA). The intent of the DPR is
to reduce paperwork and redundancy, consolidate planning documentation into a consistent report, and
provide more complete information to the public. The integration is also encouraged by NEPA
regulations (40 CFR 1500.2 and 1506.4).

This DPR has been prepared in accordance with the following requirements and guidelines:

s« Section 102 of NEPA

e Council on Environmental Quality (CEQ) Regulations on Implementing National Environmental Policy Act
Procedures (40 CFR 1500 et seq.)

o U.S. Army Corps of Engineers Environmental Quality Procedures for Implementing the National
Environmental Policy Act (33 CFR Parts 230 and 325).

A reasonable array of restoration alternatives was identified and evaluated during the planning process.
Potential environmental impacts were analyzed and documented for each of the alternatives. All other
required procedural and review requirements have or will be met.

Study Authority

This DPR is submitted under the authority of Section 1135(b) of the Water Resources Development Act
(WRDA) of 1986, as amended (P.L. 99-662). Section 1135(b) authorizes the Secretary of the Army to
review the operation of water resources projects to determine the need for structural or operational
modifications for the purpose of improving the quality of the environment in the public interest. The
Federal costs to carry out such modifications shall not exceed $5,000,000 for each project without
specific authorization by Congress.

As required of all Corps of Engineers Civil Works projects, a non-Federal co-sponsor must cost-share
the project. Projects authorized under Section 1135 have a non-Federal cost-share of 25 percent of the
total project costs or a maximum of $1,666,666 under this program. The Flood Control District of
Maricopa County (FCDMC) and the City of Avondale (COA) are the non-Federal co-sponsors of the
Agua Fria River riparian restoration project (restoration project).

In response to the study authority, the reconnaissance phase of the study was initiated in July 2001.
Based on the findings of the reconnaissance phase, the FCDMC, COA and USACE initiated the
feasibility phase of the study in November 2001. A baseline conditions report and preliminary
alternatives array was produced in February 2002. The development of this Detailed Project Report
(DPR) was initiated in March 2002.
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AGUA FRrIA RIPARIAN RESTORATION EXECUTIVE SUMMARY

Project Location and Characteristics

The project modification boundaries are located in the Agua Fria River in the southwestern region of
the Phoenix metropolitan area, within Maricopa County, Arizona, in the City of Avondale (Figures 1
and 2). Within the city limits of Avondale, the project reach is bounded to the north (upstream) by
McDowell Road and to the south by the confluence with the Gila River.! Within this reach of the river,
the width varies from approximately 1,200 feet in the narrowest portions at the northern end of the
project site, to roughly 2,500 feet at the widest portions at the confluence. The elevation in the project
area ranges from approximately 894 to 1,019 feet above sea level (fasl).

Soil cement levees provide flood control protection along the east and west banks of the Agua Fria
River, from approximately Indian School Road (north of McDowell Road) to Buckeye Road. The
western levee extends 1/4-mile south of Lower Buckeye Road for a total length of approximately 3-1/2
miles within the project area, while the eastern levee is approximately 2 miles within the project area.
Residential development has replaced or is replacing much of the historical agricultural lands
surrounding the project area, although agriculture and sand and gravel mining still occur south of
Lower Buckeye Road.

The Agua Fria River watershed covers approximately 2,250 mi’, but 83 percent of it is controlled
upstream by several manmade structures, including the New Waddell Dam, the Arizona Diversion
Canal, and dams along the New River and Skunk Creek. The Agua Fria River flood control project was
constructed for the pre-New Waddell Dam Standard Project Flood of 92,000 to 102,000 cubic feet (cfs)
through the project reach. This discharge is approximately three percent to nine percent higher than the
post-New Waddell Dam 100-year discharge. The New Waddell Dam, constructed in 1991, reduced the
Standard Project Flood to approximately 83,000 to 94,000 cfs through the project reach. The 100-year
discharge was reduced to approximately half the Standard Project Flood (SPF).

Average streamflow on the Agua Fria River is close to zero. There is generally no flow at all for the
months of April, May, June, October, and November. Sporadic flows occur in the remaining months
depending upon rainfall. Within the project reach there are several discharges or drainages, including
the I-10 channel outflow (north of I-10), the Durango Regional Outfall Channel outflow (north of
Buckeye Road), the Avondale Wastewater Treatment Plant (AWWTP), and several smaller irrigation
and stormwater runoff drains (Figures 4 to 8, located in Appendix A).

The regional climate is semi-arid, with mean monthly temperatures ranging from approximately 50°F
in December-January to approximately 85-90°F between July and August. Scarce rainfall occurs in a
bimodal pattern during the months of December-February and July-August.

The project is located within the Sonoran floristic province of the Lower Colorado River Valley
subdivision, (Shreve in 1951; Brown in 1994). Vegetation within and adjacent to the restoration project
area consists of disturbed/ruderal, early successional, riparian, upland and agricultural. The Agua Fria

! The following boundaries have been used for the purpose of data research: (1) Latitude 33° 30’ 00” and 33° 23° 307;
Longitude 112° 21 30 and 112° 18’ 307; and (2) TIN: RIW: Sections 02, 03, 10, 11, 14, 15, 16, 21, 22, 23, 26, 27, 28,
33, 34, and 35.
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River, at its confluence with the Gila River, is within the Pacific Flyway and provides resting, foraging
and nesting habitat for a variety of migratory and non-migratory birds.

Arizona is continuing to experience a significant loss of riparian habitat (Briggs, 1996). The Agua Fria
River is one of three primary river corridors in the Phoenix area that have been subjected to significant
development pressures. Within the channel of the Agua Fria River, existing riparian habitat is limited to
a few isolated areas, which are determined by surface water discharges and shallow ground water.
Overall, the habitats are of low value and declining because of chronic disturbance and alteration of
basic ecosystem processes. Future without-project conditions will likely continue to follow this trend of
declination.

Plan Formulation

The initial plan formulation process involved the identification of preliminary management
considerations and opportunities/constraints. As additional information about the site was researched,
and local sponsor input was received, the preliminary management measures and opportunities/
constraints were formulated into a set of preliminary alternatives. The preliminary management
measures and alternatives were presented at a May 6, 2002 project charette attended by representatives
of the USACE, COA, FCDMC, Arizona Department of Game and Fish, and other local stakeholders
and experts. Based on consensus developed at the charette, four management considerations were
emphasized that became the basis for modifying the preliminary alternatives into a final set of
alternatives. The four management considerations are summarized in Table ES-1.

Table ES-1 Summary of Revised Management Considerations*

Maximize habitat
value by increasing
water availability and
input.

Management : ;
Considerations Hiscussion
Portions of the study area have excess flood control capacity available relative to the channel's
Flood Capacity - engineered design capacity, as modeled for the Standard Project Flood (SPF). This extra capacity
Maintain existing would allow modifications to be made within the channel without affecting the design capacity of the
flood control channel itself, thereby not lowering the intended flood protection the channel provides. However,
capacity. although some areas have this excess flood control capacity, the amount of excess capacity is finite.
Therefore, the design flow capacity also restricts the amount of alterations that may occur.
Urbanization has led to the installation of dams and levees along portions of the river for flood control
Water Availability - | purposes, which has altered the natural flow patterns of the system. Regional groundwater use has

also lowered groundwater levels beyond the reach of many native plants. As such, irrigation would be
required, at least temporarily, to gain a significant benefit from the restoration process. COA
groundwater (from existing or new wells operated) was considered the most viable option for
obtaining irrigation. It was considered economically infeasible to (1) move effluent from the AWWTP
to the upper part of the project reach, or (2) divert water from nearby irrigation canals.

Restoration Model -
Create a model for
future restoration on
the river.

While biological considerations should be considered the first priority of the restoration project, the
configuration of the restoration areas should, where possible, be located adjacent to areas that
maximize appreciation of the project by the public and other agencies.

Flood Damage -
Protect restoration

areas from flooding.

The alternatives should be designed to include riparian strips located along the sides of the channel
that would be protected by armored bank terrace berms that could withstand frequent flood events.
This would increase the likelihood that the restoration areas would survive for a number of years.

* See Section 4.2 for a complete description of management measures.
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Alternatives Design and Evaluation. Eight final alternatives were developed to meet the project goals
and objectives based on the management considerations. The alternatives (other than the No Action
Alternative) would involve the placement of riparian strips along the levees within portions of the
project area. The riparian strips would be protected from frequent flood events (i.e., less than or equal
to 10 year events) by terrace bank armor. Required irrigation for the alternatives would come from an
existing COA groundwater well and the existing flows into and within the river that includes 1 mGPD
from the AWWTP, although other water sources may be phased into the project in the future as long as
they satisfy the projected water needs for the project. Management measures were incorporated into the
design of the alternatives. The alternatives include the following:

o No Action Alternative - Describes baseline conditions that would continue in the future without the project.
o Alternatives 2 - Low Water Use

e Alternative 3 — Moderate Water Use

o Alternative 4 - High Water Use with Vegetation Management Areas

o Alternative 5 — Lower Water Use without Western Levee (counterpart to Alternative 2 without western
levee)

o Alternative 6 — Moderate Water Use without Western Levee (counterpart to Alternative 3 without western
levee)

o Alternative 7 - Moderate Water Use with Vegetation Management Areas but without Western Levee
(counterpart to Alternative 4 without western levee)

o Alternative 8 - Moderate Water Use with Reduced Vegetation Management Areas and Reduced Riparian
Strips (adaptation of Alternatives 2, 4 and 5).

The comparison and evaluation of the alternatives focused on the salient environmental, engineering,
and cost features of each alternative, including the following analysis:

o Design and cost features o Conveyance capacity

e Real estate and utilities o  Cost effectiveness

o  Habitat output «  Formulation criteria (general project goals)
o  Water requirements » Environmental impacts

e  Overall effects on environmental quality e Environmental and cost trade offs.
Habitat Value

The alternatives were compared with regard to their relative potential habitat value, based on the
number of habitat units (HUs) generated as measured by the Habitat Evaluation Procedure (HEP)
analysis. Table ES-2 presents a summary of the HEP analysis detailed in Appendix K. Each alternative
was assessed at time equals O, 1, 15, and 50 years. The acreage for alternatives was normalized to
Alternative 4, which restores the greatest amount of acreage (303.9). The HEP generally showed that
the action alternatives would provide a greater number of HUs than existing conditions, with
Alternatives 4, 7, and 8 providing the most HUs.
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Table ES-2 Summary of Habitat Qutputs
Habitat Units
Average

ALTERNATIVE =0 T=1 T=15 =50 A:nugl

- " . | Habitat

Unit

Alternative 1 - No Action 71.72 71.72 63.21 63.21 65.63
Alternative 2 - Low Water Use 79.93 87.55 84.97 88.91 86.60
Alternative 3 - Moderate Water Use 77.78 89.76 90.31 95.41 91.78
Alternative 4 -High Water Use and Vegetation Management
Arsin 77.72 | 15490 | 189.84 | 209.96 189.60
Alternative 5 - Low Water Use without Western Riparian Strip 76.93 82.16 75.69 78.55 77.69
Alternative 6 - Moderate Water Use without Western Riparian 7785 84.43 81.00 85.11 82 04
Strip , : . : :
Alternative 7 - High Water Use and Vegetation Management
Areas without Westem Riparian Strip 7772 | 14735 | 179.05 | 197.01 178.74
Alternative 8 — Low Water Use, With Reduced Vegetation
Management Areas and Westemn Riparian Strip 77.98 | 10168 | 104.84 | 11340 106.67

Habitat outputs for each alternative were also converted and measured as average annual habitat units
(AAHU), relative to the 50-year life of the project (Table ES-2).

Costs and Economic Analysis

Table ES-3 presents a summary of construction and related costs, annual operation and maintenance
(O&M) costs, and annual O&M costs per acre for each alternative.

Table ES-3 Comparison of Alternative Total Costs and Annual O&M Costs

; ' Alternative 8
Alternative 2 | Alternative 3 | Alternative4 | Alternative 5 | Alternative 6 | Alternative 7 |Recommended
Plan
LERRDs $868,000 $1,302,000 $3,328,000 $528,000 $962,000 $2,173,000 $1,115,000
Sui:total* $10,394,986 | $14,858,933 | $22,777,643 | $ 4,624,479 | $ 7,115,503 | $16,357,639 $5,589,000
P,E.&D ,
(89;22:’ $ 300,000 [ $ 300,000 | $ 300,000 | $ 300000 [$ 300,000 | $ 300000 | $ 446,000
Etc.)
s(;?%f; $ 695174 | § 985331 | $ 1500047 | $320091 | 482008 |§ 1,082747 | § 290,000
TOTAL | $11,390,160 | $16,144,264 | $24,577,690 $5,244,570 $7,897,511 $17,740,386 $6,325,200
Oﬁ’,{,“gg'st $ 120,822 |$ 144857 |$ 673597 |$ 78932 |$ 128,607 |$ 318992 [$ 129,166
Annual
‘C;stper $ 1694 |§ 1,590 |$ 7527 |9 1683 |[$ 1,906 |9 1,415 |$ 1,123
Acre
*Subtotal includes all construction costs + LERRDS + 10% contingency.
Note: Costs rounded to nearest dollar.
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Through the IWR-PLAN software four alternatives, excluding the no action alternative, were identified
as cost effective. These alternatives are 4, 5, 7, and 8. On an unconstrained basis, Alternatives 4 and 7
are identified as “best buys,” whereas Alternative 8 does not receive this rating. Alternative 8 fails to
receive this rating, on an unconstrained basis, because the marginal cost on a per habitat unit created
basis of going from the no action alternative to the Alternative 7 level is lower. When the budgetary
constraint (i.e. 1135 funding cap) is considered into the incremental analysis formulation only one
alternative is identified as both cost effective and a best buy, Alternative 8.

Table ES-4 Average Cost per Habitat Unit Created

Net Average Annual
Plan Total Construction Total Annual Cost Gain in Ha%itat Units Annual CostHU

Cost (HUs) ($HU)
No Action (Alt 1) $0 $0 0.00 $0
Alternative 2 $11,390,160 $805,522 20.99 $38,396
Alternative 3 $16,144,264 $1,115,908 26.22 $42 559
Alternative 4 $24 577,690 $2,151,906 125.22 $17,185
Alternative 5 $5,244 570 $394,385 12.04 $32,756
Alternative 6 $7,897,511 $603,630 17.33 $34,832
Alternative 7 $17,740,386 $1,386,048 113.77 $12,183
Alternative 8 $6,325,200 $521,831 41.41 $12,602

150-yr amortization with the FY04 discount rate of 5%

Environmental Impact Assessment

A thorough evaluation of the project’s potential affect on the environment was conducted for the DPR,
providing an assessment of negative and beneficial impacts caused by the restoration project during the
construction and operation phases. For each environmental issue area:

1. Significance criteria were developed to evaluate the potential for environmental impacts (including cumulative
impacts),

2. Potential environmental consequences were analyzed, and

Environmental commitments were proposed to ensure potential adverse impacts were reduced to less than
significant levels.

In general, the project alternatives would result in a positive, long-term environmental benefit to the
Agua Fria River. All potential impacts that were identified for the various issue areas can be reduced to
less than significant levels or eliminated with the implementation of routine or best management
practices (BMPs) during construction, compliance with laws and regulations, incorporation of measures
into the design of the project or appropriate management of the restoration site during operation. A
summary of the environmental commitments identified as a result of this evaluation is presented in
Table ES-5.
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Recommended Plan

Alternative 8 was selected as the Recommended Plan. Alternative 8 is an adaptation of Alternatives 2, 4

and 5, based on the considerations identified by the local sponsors, the USACE, and the other key

stakeholders. Alternative 8 was designated as the Recommended Plan because it best performed the

following actions:

o  Utilizes the existing outflow of treated wastewater near the AWWTP site to substantially enhance the existing
habitat by restoring more natives species

e  Restores several types of critical riparian habitat to the I-10 site

e  Minimizes water needs and associated costs by limiting irrigation to the I-10 site

¢  Reduces permitting requirements and costs associated with constructing groundwater wells by utilizing an
existing COA well for irrigation

¢  Avoids potential land use impacts with the nearby Goodyear Airport associated with bird air-strikes
e  Minimizes the amount of land that has to be acquired from private owners

o  Enhances the aesthetic and recreational value of the areas around the I-10 site by providing natural riparian
habitat that supports native wildlife better than the existing degraded habitat

o Is both cost effective and a best buy when budgetary constraints are considered in the incremental analysis
formulation.

Restoration at the two sites for Alternative 8 would involve eight primary actions:

o

Removal and control of exotic, invasive species throughout the entire restoration site

Construction of riparian strips along the eastern and western levees with terrace bank armor protection
Establishment of Vegetation Management Areas between the riparian strips and at the AWWTP site
Introduction of water from an external source at the I-10 site

Retain 1 MGD of effluent from the AWWTP as a source of water at the AWWTP restoration site

D -

Installation of filtration galleries and a system of pumps to recirculate shallow groundwater and infiltrated
effluent at the AWWTP site from the downstream to the upstream end to help support vegetation cover

7. Nomn-construction measures to enhance habitat resources (e.g. microtopographic variation, creation of plant
regeneration areas, etc.)

8. Measures to eliminate or reduce impacts from adjacent park and trail users.
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~ Table ES-5 Environmental Commitments

Envin;::lﬂental Effects Assessment ' ' Environmental Commitments

BIO-1 Prior to construction, a Wildlife Resource Protection Plan (Plan) should be developed that outlines measures for minimizing
potential disturbances to wildlife during construction of the restoration areas. The plan should include, but is not limited to the
following measures: '

e Prior to construction and operation, a qualified biological monitor will be designated and assigned the task of ensuring the
measures in the Plan are implemented.

e The Plan will require that the designated biological monitor conduct pre-construction biological surveys to determine if any wildlife
species are at risk. Particularly, for special status wildlife species, the surveys will include a search for nesting birds within and in
the vicinity of the construction activities. The Plan will also specify measures to be taken in the event special status species are
encountered prior to or during construction activities.

e The Plan should include construction timing "windows" that minimize potential disturbance to wildlife, particularly during critical
periods such as breeding and nesting.
BIO-2  Prior to any on-site activities, a Vegetation Management and Monitoring Plan will be developed that outlines measures for
T establishing and monitoring native vegetation in the Agua Fria River restoration areas. The measures should include, but are not
terr?#ese\tlvl?:neﬁ?\{g n?/r:a?‘ limited to, the following:
Biological Stenin uurare i, § ° F;r;[c))lrI Ctgt%?\r;struchon remove existing exotic vegetation using mechanical and chemical controls (see HW-2 for herbicide
Resources ?mn;:;r;:rf:‘;%t;vne of e During construction, excavated topsoil should be removed and replaced with suitable non-degraded soil (e.g., fine to medium
: sands).
restoration program ;
tovaion progra e Prior to construction, delineate the location of existing native plant species (e.g., mesquite and palo verde) that are considered

under native plant law to ensure that appropriate replacement is achieved in the restoration effort.

Establish irrigation-timing controls to minimize the establishment and spread of exotic plant species during operation.

Establish revegetation success criterion and a monitoring program that includes measures to maximize restoration success.

Establish measures for hydrological monitoring that address vegetation and flood control issues (e.g., vegetation thinning and
removal).

e  Establish a long-term plan for controlling invasive, exotic species.

BIO-3 Hydrological modeling assumptions should be assessed approximately every five years to address unanticipated vegetation
growth or changes in the channel cross-section that may be induced by the restoration project or to address increased
discharges and flow rates. If necessary, vegetation clearing or thinning of woody vegetation should be incorporated into periodic
maintenance to ensure the model assumptions are maintained.

BIO-4  The minimum criterion for any impacts shall be to reestablish the design condition within the affected area and achieve success
criteria over the following five years that will be defined in the Vegetation Management and Monitoring Plan.

WR-1 A Stormwater Pollution Prevention Plan (SWPPP) will be developed by the construction contractor to obtain an NPDES
construction permit. The SWPPP will include measures for sediment and erosion control to prevent or reduce the effects of earth
moving and other disturbances in the channel that may cause accelerated erosion, scouring, and loss of sediments in the project

Environmental commitments area, as well as sedimentation downstream. The plan shall consider the most optimum construction and implementation schedule

Water Resources| result in no significant compatible with local environmental conditions, biological elements of the restoration plan, and flood or flow hazards.

effects to water resources WR-2 Existing wetland areas shall be identified and preserved or replaced in compliance with Section 404 of the CWA. Also see
Appendix D of this DPR for the Corps' internal 404(b)(1) compliance report.
WR-3 If required, a study will be completed during the plans and specification phase of this project to identify the potential impact of well

placement and ground water pumping for supplying water for habitat restoration in support of necessary ADWR and local permits.
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Environmental
Issue

Effects Assessment

Environmental Commitments

WR-4  The operation and maintenance plan for the project shall include periodic monitoring to respond to potential long-term scouring of
the protective berms and existing structures in the channel, as well as other potentially project induced changes on conveyance
capacity and hydraulic conditions, evaluated in the modeling (e.g., influence of vegetation).

WR-5 Additional sampling of water and sediments will be completed during the plans and specifications phase to provide more definitive
conclusions on the presence of runoff contamination from urban and agricultural that may alter project design or construction
plans. The effect of contaminant pulses during initial storm events on recently established vegetation may be ameliorated by
supplying additional water to ensure that such contaminants do not accumulate in surface soils.

Earth Resources

Environmental commitment
results in no significant
effects to earth resources

ER-1 A comprehensive Erosion Control Plan shall be prepared for project construction as part of the SWPPP (see WR-1). The Plan
shall identify measures to be implemented to minimize the erosion effects of grading and excavation. Erosion control methods to
be described in the Plan and implemented shall include, but not be limited to, the following:

Avoiding soil disturbance during periods of heavy precipitation or high winds

Keeping disturbed areas to the minimum necessary for construction

Reducing surface water flows across graded or exposed areas

Using straw bales, soil mats, or silt fences to stabilize disturbed areas

Using culvert, ditches, water bars and sediment raps to control runoff and sedimentation.

Air Quality

No significant effects to air
quality

AQ-1  The Construction contractor shall obtain an Earth Moving Permit from the Maricopa County Air Division and develop a dust control
plan. The project sponsors are responsible for ensuring compliance with this measure.

Socioeconomics

No significant effects to
socioeconomics

Not applicable

Cultural
Resources

Environmental commitment
results in no significant
effects to cultural resources

CR-1 If evidence of subsurface cultural resources is found during construction, all excavation and other construction activity in the area
shall cease. A Corps archeologist shall evaluate the findings in consultation with the Arizona State Historic Preservation Officer
regarding eligibility for the National Resister of Historic Places, in accordance with federal laws and regulations.

Hazardous
Materials

Environmental commitments
result in no significant
effects from hazardous
materials

HW-1 Contractors shall have an accidental spill prevention and response plan in place for all hazardous materials that may be used on
site. In the event of a spill or release of hazardous substances at the construction site, the contaminated soil shall be immediately
contained, excavated and treated per federal and state regulations developed by the EPA, ADEQ, ADWR, as well as local
hazardous waste ordinances.

HW-2  Only trained licensed contractors or personnel will participate in the application of herbicides. Such personnel shall adhere to
regulations and guidelines for the safe application of herbicides, including, but not limited to storage and handling of materials,
operation of application equipment, suitable climatic conditions for application, and avoidance of sensitive receptors. Back
spraying equipment should be sufficient to cover most areas; however, trained personnel will evaluate the use of truck sprayers
where larger areas need to be covered. Large-scale application techniques will not be used if site conditions (e.g., climate,
topography and proximity to residences, etc.) are not adequate.

HW-3 Prior to conducting earth-moving activities in areas that overlap with historical sand and gravel operations, a geophysical survey
shall be completed to determine the location, extent, and type of fill material used upon closure of the sand and gravel operations.
Prior to conducting earth moving, soil sampling and testing of areas of proposed earth moving activities shall also be completed to
determine whether pesticides have contaminated the soil. If testing indicates that contamination does exist, the materials shall be
removed and disposed of according to applicable federal and state regulations.

HW-4 During construction, should an area of suspected contamination be encountered, construction activity in the area shall cease and

soil sampling shall be conducted to determine the nature and extent of the potential contamination. If testing indicates that
contamination does exist, the area shall be cleaned up in accordance with applicable federal and state regulations.

Noise

Environmental commitments
result in no significant

N-1 Construction contractor will provide at least 72-hour advance notice at the commencement of construction to all sensitive
receptors and residences adjacent to the project construction areas, including haul routes. The announcement shall state
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Executive Summary

Environmental
Issue

Effects Assessment

Environmental Commitments

effects from noise

N-2

N-3

N-4

N-5

specifically where and when construction will occur. Notices shall provide tips on reducing noise intrusion, for example, by closing
windows facing the planned construction areas.

Construction contractor shall establish a toll-free telephone number for dealing with public concerns/complaints about noise and
other project-related issues. The notice issued (refer to Environmental Commitment N-1) shall advertise the contact telephone
number.

Construction contractor will maintain properly functioning mufflers on all internal combustion and vehicle engines used during
construction to reduce noise to the maximum feasible extent.

Construction contractor will monitor construction noise levels to ensure compliance with the noise ordinance. In the event of
complaints by nearby residents or receptors, the contractor will monitor noise from the construction activity to ensure that
construction noise does not exceed limits specified by the project's significance criteria. Measurements shall be conducted at
adjacent residential uses. In the event that construction noise exceeds the specified limits, appropriate measures will be
implemented to limit noise to acceptable levels.

If found to be necessary on a case by case basis, the construction contractor shall install temporary noise curtains along the
construction perimeter adjoining noise sensitive land uses.

Land Use and
Recreation

No significant effects

Not applicable

Public Health
and Safety

Environmental commitments
result in no significant
effects to public health and
safety

PS-1

PS-2

PS-3

PS-4

Transportation agencies, as well as local public works and safety agencies, should be notified of any major scheduled and
unscheduled maintenance of the restoration site during periods subject to flood events. Such maintenance will be defined and
planned so as not to present a risk to structures or personnel in the channel during flood events, and will consist only of activities
that cannot be postponed until the non-flood season.

Warnings will be incorporated into educational signs to advise observers of the restoration area not to enter into the channel,
especially during flood events.

The COA and the FCDMC shall ensure that any and all hazardous waste spills are removed promptly and thoroughly. During
such a cleanup period, construction workers and all other unauthorized people will be restricted from the contaminated area until
it is thoroughly remediated.

The restoration site shall be monitored for the formation of standing water that may serve as a breeding area for mosquitoes that
may pose a health risk. The project has been designed to reduce or eliminate this risk; however, if post-construction monitoring
indicates this is not the case, then alternate design or control measures will be implemented.

Public Utilities
and Services

Environmental commitment
resultin no significant
effects to public utilities and
services

PU-1
PU-2

PU-3

Construction and operation of ground water wells shall be subject to the approval and conditions established by the ADWR and
COA.

The FCDMC shall coordinate with the COA and the appropriate utility agencies to identify all utility lines that may be affected by
project construction.

If relocation of utility lines is required, the FCDMC shall coordinate relocation actions with the COA and the appropriate utility
agencies. Relocation actions shall be done in conjunction with the construction contractor for the project. The FCOMC and the
COA shall be responsible for coordinating with the utility providers to notify local residents of any disruption of services.

Aesthetics

Beneficial Impact

Not applicable

Transportation

Environmental commitments
resultin no significant
effects to transportation.

T1

If damage to roads and sidewalks occurs, the operator shall coordinate repairs with the affected public agencies to ensure that any
impacts to area reads are adequately repaired. Roads and sidewalks disturbed by construction activities or construction vehicles
shall be properly restored to ensure long-term protection of road and sidewalk surfaces. Staging areas for the project, which are
located in unoccupied, sparsely vegetated areas within the river floodplain, will be cleaned and restored to their prior condition.
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1. STUDY INFORMATION

1.1 STUDY AUTHORITY

This report is submitted under the authority of Section 1135(b) of the Water Resources Development
Act (WRDA) of 1986, as amended (P.L. 99-662). Section 1135(b) authorizes the Secretary of the Army
to review the operation of water resources projects to determine the need for structural or operational
modifications for the purpose of improving the quality of the environment in the public interest. The
Federal costs to carry out such modifications shall not exceed $5,000,000 for each project without
specific authorization by Congress.

As required of all U.S. Army Corps of Engineers (USACE) Civil Works projects, a non-Federal co-
sponsor must cost-share the project. Projects authorized under Section 1135 have a non-Federal cost-
share of 25 percent. The Flood Control District of Maricopa County (FCDMC) and the City of
Avondale (COA) are the non-Federal co-sponsors of the Agua Fria River riparian restoration project

(restoration project).
1.2 PROJECT PURPOSE AND SCOPE

In July 2001, the Los Angeles District, USACE, Environmental Resources Branch, submitted a
Preliminary Restoration Plan (PRP) (USACE, 2001) under Section 1135(b) of the Water Resource
Development Act of 1986 for ecosystem restoration efforts to take place along the southern end of the
Agua Fria River in Avondale, Arizona. After further discussion between the USACE, FCDMC and
COA, it was determined that the feasibility phase of the project should be initiated. The feasibility
phase of the restoration projéct was divided into two smaller phases: completion of the Baseline
Conditions and Preliminary Alternatives Array Report (February 2002), and a subsequent completion of
this report, where the EA is integrated into the Detailed Project Report (DPR).'

The Baseline Conditions and Preliminary Alternatives Array Report addressed the following:

o Baseline environmental conditions
o Project goals, objectives and constraints

o Preliminary restoration alternatives described at a conceptual level.

The results from the Baseline Conditions and Preliminary Alternatives Array Report were incorporated
into the DPR, which contains the majority of the technical, environmental, and engineering analysis for
the restoration alternatives, including the recommended restoration plan. The general purpose of the
DPR is to complete a feasibility report that recommends modifications for the purpose of improving the
quality of the environment in the public interest. Specifically, the DPR provides:

e A complete environmental analysis of all reasonable alternatives for improving habitat within the study area,
as well as the potential cost and benefits associated with each of these plans.

! The DPR, therefore, also serves as the NEPA document for the restoration project. Since the EA typically contains a
significant amount of information that would also be presented in the DPR, the USACE has determined that combining
the two documents will provide a more effective presentation of the restoration project to decision-makers and the public.
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e A determination of the alternative that maximizes net benefits based on Federal interest, cost, habitat output,
and environmental impacts of the identified alternative plans. This determination will ensure the alternative
will be in compliance with applicable statutes, executive orders, policies, and current budgetary priorities.

o A sound and documented basis for decision makers at all levels to judge the recommended restoration plan.

o An environmental review in compliance with the National Environmental Policy Act (NEPA).

The DPR evaluates feasible alternatives for the restoration of up to approximately 304 acres of riparian
habitat to a degraded ecosystem along portions of a 5.5-mile reach at the south end of the Agua Fria
River. The project being modified is the Skunk Creek and the New and Agua Fria Rivers (Arizona
Canal Diversion Channel to the Gila River) (Figure 1). (Please note that all figures are provided in
Appendix A.) The project modification is located within the channel of the Agua Fria River, in
Avondale, Arizona, approximately 15 miles west of central Phoenix (Figure 2). The project is bounded
on the north by McDowell Road, on the south by the Gila River, and on the east and west by the river
channel.

The channelization of the river and hydrologic controls imposed upon the watershed have significantly
altered its natural and biological functions, causing degradation of the ecological system that once
existed. In general, riparian ecosystems are declining throughout the southwestern United States, and
many have disappeared completely (Briggs, 1996). Riparian ecosystems play a critical part in the life
cycles of most wildlife species, particularly in arid environments, but many of these natural systems
have been diverted for direct or indirect human consumption, as well as by flood control projects. The
restoration project would improve the habitat value of the alluvial, riparian, and wetland systems within
this area, as well as help control peak flood discharges, improve water quality and groundwater.

1.3 LOCATION AND GENERAL CHARACTERISTICS OF THE STUDY AREA

The project modification boundaries arelocated in the Agua Fria River in the southwestern region of
the Phoenix metropolitan area, within Maricopa County, Arizona, in the City of Avondale (Figures 1
and 2). Within the city limits of Avondale, the project reach is bounded to the north (upstream) by
McDowell Road and to the south by the confluence of the Gila River’. Within this reach of the river,
the width varies from approximately 1,200 feet in the narrowest portions at the northern end of the
project site, to roughly 2,500 feet at the widest portions at the confluence; however, flowage easements
extend beyond this width. The average elevation in the project area ranges from approximately 894 to
1,019 feet above sea level (fasl).

Soil cement levees provide flood control protection along the east and west banks of the Agua Fria
River, from approximately Indian School Road (north of McDowell Road) to Buckeye Road. The
western levee extends 1/4-mile south of Lower Buckeye Road for a total length of approximately 3-1/2
miles within the project area, while the eastern levee is approximately 2 miles within the project area.
There are other bank protection structures associated with private developments or bridge crossings

2 The following boundaries have been used for the purpose of data research: (1) Latitude 33° 30’ 00” and 33° 23° 307;
Longitude 112° 21 30 and 112° 18’ 307; and (2) TIN: R1W: Sections 02, 03, 10, 11, 14, 15, 16, 21, 22, 23, 26, 27, 28,
33, 34, and 35.
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(such as a 1/4-mile levee around a residential neighborhood on the east side of the river at Lower
Buckeye Road).

Residential development is currently replacing much of the agricultural lands surrounding the project
area. Sand and gravel mining within the lower reaches of the Agua Fria River still occurs from Indian
School Road to Camelback Road and further downstream near lower Buckeye Road. The project area is
also used informally by birders, hikers, equestrians and off-road vehicles.

The regional climate is semi-arid, with mean monthly temperatures ranging from around 50°F in
December-January to around 85-90°F between July and August. Scarce rainfall occurs in a bimodal
pattern during the months of January-February and July-August. The Agua Fria River watershed covers
approximately 2,250 mi’, but 83 percent of it is controlled upstream by several manmade structures,
including the New Waddell Dam, the Arizona Diversion Canal, and dams along the New River and
Skunk Creek. The watershed is located within the Sonoran floristic province of the Lower Colorado
River Valley subdivision, described by Shreve in 1951 and Brown in 1994. Vegetation within and
adjacent to the restoration project area consists of disturbed/ruderal, early successional, riparian, upland
and agricultural. The Agua Fria River, at its confluence with the Gila River, is within the Pacific
Flyway and provides resting, foraging and nesting habitat for a variety of migratory and non-migratory
birds.

The Agua Fria River flood control project was constructed for the pre-New Waddell Dam Standard
Project Flood of 92,000 to 102,000 cubic feet (cfs) through the project reach. This discharge is
approximately three percent to nine percent higher than the post-New Waddell Dam 100-year
discharge. The New Waddell Dam, constructed in 1991, reduced the Standard Project Flood to
approximately 83,000 to 94,000 cfs through the project reach. The 100-year discharge was reduced to
approximately half the Standard Project Flood.

Average streamflow on the Agua Fria River is close to zero. There is generally no flow at all for the
months of April, May, June, October, and November. Sporadic flows occur in the remaining months
depending upon rainfall. On average, there is no measurable flow on the Agua Fria River 99 days out
of one hundred. There are several discharges or drainages to the Agua Fria River from the Avondale
Wastewater Treatment Plant (AWWTP), the I-10 channel outflow (north of I-10 and also known as the
Papago Diversion Channel), the Durango Regional Outfall Channel (north of Buckeye Road), and
smaller irrigation and stormwater runoff drains.

Arizona is continuing to experience a significant loss of riparian habitat. The Agua Fria River is one of
three primary river corridors in the Phoenix area that have been subjected to significant development
pressures. Within the channel of the Agua Fria River, existing riparian habitat is limited to a few
isolated areas, which are determined by surface water discharges and shallow ground water. Overall,
the habitats are of low value and declining because of chronic disturbance and alteration of basic
ecosystem processes. Future without-project conditions will continue to follow this trend of declination.
Without restoration, the sparse condition of plant life in the project area would not adequately support
quality habitat, which would continue to decline and be threatened. Figure 3 illustrates these gradual
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habitat changes over time. Although the resolution of the photographs from 1959, 1985 and 2000 does
not allow identification of specific vegetation types, it does illustrate significant changes in project area,
including the changes in vegetated areas versus unvegetated areas, the channelization of the River, and
the conversion of agricultural and flood plain zones to residential and commercial uses. The darkest
(most densely vegetated areas) in the 2000 photo are associated with known discharges of effluent or
nuisance runoff.

1.4 HISTORY OF THE INVESTIGATION

In response to the study authority, the reconnaissance phase of the study (the PRP) was initiated in July
2001. This phase of the study resulted in the finding that there was a Federal interest in continuing the
study into the feasibility phase. In response to the findings of the PRP, the FCDMC, and the COA as
the non-Federal sponsors, and the USACE initiated the feasibility phase of the study in November
2001. A baseline conditions report and preliminary alternatives array was produced in February 2002.
Development of this Detailed Project Report (DPR) began in March 2002.

1.5 PRIOR REPORTS AND EXISTING PROJECTS

Prior reports, as well as ongoing projects or studies, are listed below. Section 9 of this document
provides a complete list of references.

Agua Fria River Riparian Restoration Project - Section 1135 Preliminary Restoration Plan
(USACE, 2001). In July 2001 the USACE completed a Section 1135 Preliminary Restoration Plan
(PRP) for the restoration project. The PRP provides a brief description of the environmental conditions
in the project area, as well as the goals, objectives and constraints that will shape the restoration
alternatives. It describes the major elements of the restoration.

Agua Fria River Watercourse Master Plan (FCDMC, 2001a). The FCDMC Agua Fria River
Watercourse Master Plan outlines specific recommendations relative to floodplain management
strategies, recreation opportunities, and habitat preservation for the corridor. Throughout this DPR,
data from the Agua Fria River Watercourse Master Plan and its technical appendices were used because
of its direct relevance to the restoration project site.

Final West Valley Multi-Modal Transportation Corridor Master Plan (Maricopa Association of
Governments, 2001). The Final West Valley Multi-Modal Transportation Corridor Master Plan
created a long-term regional planning framework for a 42-mile trail network for pedestrians,
equestrians, bicyclists and other non-motorized trail users. The planning area includes the Agua Fria
River and therefore served as a reference for identifying recreational and non-motorized transportation
uses.

Tres Rios Aquatic Ecosystem Restoration Project. The Tres Rios Aquatic Ecosystem Restoration
Project was developed under Section 206 of the Water Resources Development Act (WRDA). Jointly
sponsored by the USACE and the City of Phoenix, this project covers the confluence of the Gila, Agua
Fria and Salt Rivers. The focus of the project is to use constructed wetlands to alleviate water quality
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problems associated with point and non-point effluents, along with improving riparian and wetland
habitat.

1.6 PLANNING PROCESS AND REPORT ORGANIZATION

The USACE’s DPR planning process consists of six major steps: (1) specification of water and related
land resources problems and opportunities; (2) inventory, forecast and analysis of water and related
land resources conditions within the study area; (3) formulation of alternative plans; (4) evaluation of
the effects of the alternative plans; (5) comparison of the alternative plans; and (6) selection of the
recommended plan based upon the comparison of the alternative plans.

Sections of this DPR relate to the six steps of the planning process; they also satisfy NEPA reporting
requirements. It should be noted that the DPR also contains additional information, such as technical
appendices, beyond that which are listed below. Please see the Table of Contents for a complete list of

all sections, tables, figures, and appendices.

o  Section 1: Study Information - Introduces the study authority, purpose, location and history of the project.

o Section 2: Need for and Objectives of the Project— Describes the need for and purpose of the project. This
section covers the first step of the planning process

o  Section 3: Environmental Setting - Describes the existing, baseline condition of the environment that could be
impacted by the proposed project. This covers the second step in the planning process.

e Section 4: Alternatives — Compares alternative plans, and selection of the recommended plan based upon the
comparison of the alternative plans. This covers the third and sixth step in the planning process.

e Section 5: Environmental Consequences - Analyzes potential impacts on the environmental and human
resources in the study area. This covers the fourth step in the planning process.

s Section 6: Public Involvement, Review and Consultation - Describes the review coordination, review and
public participation process. This covers portions of the third and fourth step in the planning process.

o Section 7: Compliance - This section briefly describes how the project ensures compliance with applicable
Federal, State, and local laws.
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2. NEED FOR AND OBJECTIVES OF THE PROJECT

This Section presents the need for and planning objectives of the project, in a national and local
context. These objectives reflect the concerns registered by the public and local sponsors and the
opportunities and constraints that helped define the project alternatives.

2.1 PROJECT NEED

One hundred years ago, the Agua Fria River project area was a tree-lined river with dense vegetation
throughout the riverbed and vicinity. But during the 1900s, the river channel experienced significant
changes due to direct loss from floodplain encroachments and alterations to natural hydrology and
groundwater conditions as a result of agriculture, population growth, urbanization, groundwater
pumping and the need for flood control measures along the Agua Fria River. The New Waddell Dam,
constructed in 1991, controls flows for a significant portion of the watershed. The New Waddell Dam
significantly reduces peak flows above 10-year events by approximately one-half, and the frequency of

flows is reduced.

According to the Lateral Migration Report for the Agua Fria Watercourse Master Plan (FCDMC,
2001a), the hydrology of the Agua Fria River watershed downstream of New Waddell Dam has been
significantly modified over the past century due to the following:

o New Waddell Dam. Together with its predecessor, Carl Pleasant Dam, aka, Waddell Dam, these dams have
impounded most of the natural flow runoff from the upper watershed since 1927. Therefore, the natural low
flow hydrology has little impact on the existing channel morphology. Currently, floods up to the 10-year
flood event are completely impounded behind the dam. Depending on the pre-flood storage capacity, even
less frequent floods could be totally retained in Lake Pleasant.

o  Other Dams. Other dams in the Agua Fria watershed include the New River Dam, Adobe Dam, Cave Creek
and Cave Buttes Dams, McMicken Dam, and White Tanks Flood Retarding Structure #3. These flood control
dams further reduce the low flows, peak flood discharges, and sediment supply delivered to the lower Agua
Fria River.

o Diversions. The Arizona Canal Diversion Channel (ACDC), the McMicken Dam, and the Interstate 10
channel expand the watershed area that ultimately drains the lower portion of the river, potentially increasing
the volume of water delivered to the lower portion of the river during large floods. In part, this increase in
drainage to the lower portion of the river motivated construction of the levees in the project area.

e Urbanization. Urbanization of the west valley downstream of New Waddell Dam has changed the natural
hydrology in the lower river in conflicting ways. Urbanization typically results in more frequent runoff,
higher peaks, higher flow volumes, reduced sediment supply, and flashier floods relative to non-urbanized
watersheds, due to less infiltration and other losses. However, enforcement of storm water retention
requirements in areas that were developed in the past 15 years may have reduced flood volumes and peak
discharges in some watersheds. Of the 460 miles not controlled by dams, more than half is urbanized or will
be within ten years.

o Return Flows. Irrigation return flows, discharge from water and wastewater treatment plants, and other point
sources of manmade runoff supply water to the lower river at different rates, locations, durations and seasons
than the natural water supply.

Within the project area, low bank terraces and meanders that held significant riparian and wetland areas
have been eliminated or restricted by high, steep, stabilized levees of soil-cement. These levees were
added, in part, to accommodate flows from Cave Creek and other water diversions into the channel.
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Riparian ecosystems are declining throughout the southwestern United States, and many have
disappeared completely (Briggs, 1996). Riparian ecosystems are dependent on perennial, ephemeral or
intermittent surface or near subsurface water. However, these natural systems have been significantly
degraded in the Phoenix area and the project area through: (1) flood control projects; (2) groundwater
depletion; (3) direct or indirect water consumption; (4) exotic species invasions; and (5) urban and
agricultural land development.

The restored’ habitat conditions would support an increased diversity of wildlife and provide linkages
with existing riparian habitat downstream of the project site. Riparian areas are important to all
wildlife, even if that wildlife does not rely on a riparian system as its home habitat. Riparian systems
are especially important in an arid climate because they provide places for animals to eat, drink, and
cool off (England and Laudenslayer, 1995). Due to the project’s location on the Pacific flyway, there
is a critical need for riparian habitat that can provide resting and foraging areas for migratory bird
species. The restored habitats proposed in this project would also provide additional environmental
benefits (USACE, 2001). Riparian systems can operate as filters and sinks for pollutants typically
associated with urban or agricultural runoff (i.e., nitrates, ammonia, hydrocarbons). Vegetation in a
riparian system removes and stores nutrients such as nitrogen and phosphorous from water that may
otherwise pollute groundwater and surface water. Removal of these pollutants from river systems, such
as the Agua Fria, benefits the entire watershed, and therefore the Gila River downstream may also
benefit from this restoration project.

2.2 PLANNING OBJECTIVES
2.2.1 National (General) Planning Objectives

The national or Federal objective for ecosystem restoration is to contribute to the nation’s
environmental health through the restoration of degraded ecosystems, with contributions measured by
changes in the amounts and values of ecosystem or habitat outputs. Consistent with water and related
land resources development projects undertaken by the USACE, ecosystem restoration projects are
evaluated according to their net benefit to the nation’s ecosystems. In a practical sense, however, the
net value of the restoration project is most readily evaluated in a regional or local context.

The following general objectives, set forth in the Project Restoration Plan (PRP) (USACE, 2001), are
listed below to guide the formulation of specific objectives:

o Restore riparian habitat in a manner promoting ecological resiliency and self-sustaining qualities

« Establish habitats in a manner that supports the greatest diversity of target and beneficial wildlife species
including mammals such as: desert cottontail (Sylvilagus auduboni); raccoon (Procyon lotor); desert mice or
rats (Peromyscus, Perognathus and Dipodomys spp.); resident and migratory songbirds and other birds such
as crissal thrasher (Toxostoma dorsale), Abert’s towhee (Pipilo aberti), brown towhee (Pipilo fuscus), Say’s
phoebe (Sayorinis saya), black-tailed gnatcatcher (Polioptila melanura), Gambel’s quail (Lophortyx gambelii),
and mourning and white-winged doves (Zenaida macroura and asiatica) (Brown, 1994); raptors such as red-

! The use of the word “restoration” in this report is intended to maintain consistency with USACE program terminology. It is
unlikely that true restoration, defined as restoring predevelopment conditions at the site, will be achieved. Rather the goal of
the present project is to rehabilitate the site and achieve a sustainable ecosystem compatible with present environmental
conditions.
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tailed hawk (Buteo borealis calurus) and Swainson’s hawk (Buteo swainsoni); and resident or migratory
waterfowl such as great blue heron (Ardea herodias) and white-faced ibis (Plegadis chihi)

«  Establish riparian plant communities that represent natural conditions in the region to include species such as
Fremont cottonwood (Populus fremontii), Goodding willow (Salix gooddingii), desert broom (Baccharis
sarothroides), mule fat (Baccharis viminea), desert hackberry (Celtis pallida), desert willow (Chilopsis
linearis), burrobush (Hymenoclea monogyra), and arrow-weed (Tessaria sericea) (Brown, 1994). Vegetation
communities should demonstrate structural and species diversity, which are important for the success of
riparian ecosystems.

2.2.2 Specific Planning Objectives

The project goals will be achieved through the following specific objectives, some of which have been
adapted from Briggs (1996) and Shafroth et al. (1999).

« Identify functional characteristics of the ecosystem that are critical for defining restoration opportunities and
constraints. How does the current ecologic condition of the site affect what can or cannot be accomplished?
What are the causes of changes from pre-development times and can they be reversed or improved?

o Identify opportunities for maximizing the availability of surface water and ground water inputs to biota.
Characterize the depth to saturated soils, streamflow, and channel morphology.

o Develop the recovery effort from a watershed perspective. Ensure continuity with restoration and
conservation efforts within the Gila River. Ensure that the flood control capacity of the channel is maintained
consistent with existing and future conditions within the watershed.

o Motivate adjacent communities to view the restoration project as a means of reclaiming the cultural and
natural history of the area. Maximize the participation and commitment from the adjacent community.

o Create a plan that is compatible with the local trail and park system without compromising the opportunities
to maximize habitat output (i.e., emphasize perimeter recreational use of the area only).

e  Minimize the need for complicated operation and maintenance measures. Among other strategies, facilitate
processes of natural regeneration that are self-sustaining, and develop an adaptive management plan for post-
implementation to deal with unpredictable or likely events that may affect success of the project.

e  Minimize chronic disturbances in the restoration project area.
o Utilize knowledge gained from existing restoration efforts in the region and minimize experimentation.

o Emphasize essential habitat elements for wildlife in addition to water and vegetation (e.g., soil flora and
fauna, substrate for burrowing animals, soil chemistry woody debris, etc.).

This project would modify as much as 304 acres within the Agua Fria River to rehabilitate a degraded
ecosystem. The entire segment from McDowell Road approximately 5.5 miles to the confluence with
the Gila River was considered. However, within this segment, three areas were considered in greater
detail because of intermittent surface water inputs and significant areas of existing vegetation (Figure
4): (1) I-10 restoration site, (2) Durango Regional Outfall Channel / Buckeye Road restoration site, and
(3) AWWTP restoration site. Additional opportunities adjacent to the channel were also considered
during the early stages of planning, but most of these were discarded because of other land use
commitments or because they were incompatible with the objectives of the Section 1135 program.
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Some of the specific objectives originated from the opportunities and constraints defined in the
following text. The specific objectives helped to define and shape the management options considered in
the development of the final array of alternatives.

It is very important to recognize that unlike a landscaping project, the restoration of native ecosystems
is not based on constructing and arranging features and vegetation in a static form in a single season.
Successful implementation of the project will require a sound program for monitoring and responding to
problems and unforeseen events. Management of the site should recognize the inherently dynamic
nature of riparian systems dependent on alluvial processes and the need to encourage natural processes.

23 PUBLIC CONCERNS AND REGIONAL NEEDS

Riparian ecosystems play a critical role in the life cycles of numerous piant and animal species,
particularly in arid environments. Well-functioning riparian ecosystems help control peak flood
discharges, improve water quality, and increase ground water recharge. Unfortunately, riparian
ecosystems are declining throughout the southwestern United States (Briggs, 1996), as they have been
largely removed, channeled, diverted, or altered by increasing agricultural and urban demands. The
Agua Fria River has experienced intense development pressures in the last 100 years, resulting in its
current state as a highly disturbed and degraded riverine system.

The COA and the FCDMC have expressed a public interest in improving riparian habitat in the Agua
Fria River within the study area. The agencies want to use the restoration project to:

o Rehabilitate a portion of the area’s natural environment
o Improve regional connectivity of habitat areas
o Encourage an increased public appreciation for natural environments

« Improve the ability of people to enjoy the river corridor by incorporating recreational amenities such as parks
and trails®

«  Accomplish incidental groundwater recharge’

¢ Motivate other agencies to restore additional portions of the Agua Fria River by demonstrating the success of
this project.

2.4 PLANNING OPPORTUNITIES AND CONSTRAINTS
2.4.1 Planning Opportunities

At the initiation of the feasibility phase the following opportunities were identified for the restoration
project.

2 Under the 1135 program guidelines, recreation included as part of ecosystem restoration projects must be compatible with
the ecosystem restoration purpose of the project, and appropriate in scope and scale to the opportunity provided by
ecosystem restoration projects. Recreation development should not require additional lands, and should be ancillary to
restoration benefits. Recreation facilities may be added to take advantage of the education and recreation potential of the
ecosystem project if the separable costs of such facilities are justifiable by the recreation opportunities, but the project
cannot be specifically formulated for a recreation purpose. The impact of recreational amenities on the restoration project is
considered in this DPR; however, construction of recreational amenities has been undertaken by the COA as a separate
project.

3 Modifications which provide for the addition of a new project purpose such as water supply shall not be pursued using
section 1135 authority. Water recharge in and of itself cannot be included as a project objective under this authority;
however, this does not preclude incidental benefits.
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Excess Flood Control Capacity. Portions of the study area currently have excess flood control
capacity available, relative to the channel’s engineered design capacity, as modeled for the Standard
Project Flood (SPF). This extra capacity would allow modifications to be made within the channel
without affecting the design capacity of the channel itself, thereby not lowering the intended flood
protection the channel provides. Within areas with excess capacity options, restoration features could be
added to improve habitat in the area. Please see Section 3 of this report for a complete description of
which portions of the study area have the greatest likelihood for excess capacity.

Surface water inputs. It is anticipated the project will take advantage of a portion (approximately 1
million gallons per day) of effluent inflow from the AWWTP, as well as intermittent flows of water
from the I-10 and Durango Regional Outfall Channels.

Groundwater Irrigation. The COA has stated its interest in the restoration project and its willingness
to consider using groundwater for the purpose of planting and sustaining the proposed habitat areas.

Groundwater Levels. In the lower half of the project area, groundwater levels are shallow enough to
support woody vegetation. There is also the possibility that regional groundwater recharge projects
could cause a rise in groundwater levels, thereby benefiting the restoration project.

Proximity to Habitat Areas. The proposed project would help create links to existing riparian habitat
downstream in the Gila River and upstream in the upper reaches of the watershed. Linking of these
habitats would have a synergistic effect, extending habitat resources over a larger area and supporting a
greater number of species and larger wildlife populations. Problems associated with habitat
fragmentation and high edge-to-interior ratios would also be partially alleviated by the restoration
project.

In-channel Structures. Two grade control structures appear to retain surface water and subsurface
groundwater, which can be incorporated into the physical environment of the restored habitat. Despite
the sandy, gravelly soil, water from the I-10 outfall is retained within three feet of the surface weeks
after precipitation events. Bridge abutments provide micro-topographical variation for accumulation of
finer sediments and establishment of wetland species. Transmission towers provide perching areas for
raptors. In addition, the overpasses provide opportunities for shelter and reduced exposure to wildlife
and plants.

2.4.2 Planning Constraints

At the initiation of the feasibility phase the following constraints have been identified for the restoration
project.

Flood Control Capacity. The alternatives developed for this project must be evaluated for their effect
on flood capacity, such that the design capacity of the channel cannot be adversely affected. Although
some areas have excess flood control capacity, which would allow some modifications to the channel to
be made, the amount of excess capacity is finite. Other areas have no room for modifications, such as
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the area just north of Buckeye Road. Therefore, the design flow capacity restricts the amount of
alterations that may be made to the in-channel areas.

Sediment Reduction. The reduction of peak discharges from upstream and urbanization have generally
reduced sediment volumes within the channel. Although sediments may be carried from the uppér to the
lower reaches (J.E. Fuller, 2001), the net result is a loss of input of fine material that helps to retain
water and provide suitable substrate for plant regeneration and growth. The bed materials of the river
are generally highly permeable. As a result, it may be necessary to add soil amendments to retain soil
moisture.

In-channe!l Maintenance. Maintenance of the flood control structures is minimal; however,
coincidentally one of the areas most subject to maintenance is at the I-10 restoration site. Maintenance
of the tributary drainage channel north of I-10 (I-10 channel) is a chronic source of disturbance that
prevents establishment of native vegetation, encourages invasives, and disturbs soil conditions within
the I-10 channel, among other things. Although flood protection for the Buckeye Bridge has been
completed, construction of additional scour protection is still pending. Any construction would
temporarily alter all habitats under and immediately around the existing bridge.

Urbanization and Surrounding Land and Resource Use. Urbanization results in trash inputs, human
disturbance, invasive species, pet and feral predators, increased edge effects, and contamination into
natural areas. It has led to the installation of dams and levees along portions of the river (including the
New Waddell Dam and the existing soil-cement levees) for flood control purposes, which has altered
the natural flow patterns of the system. Development has led to a general encroachment on the river’s
historic floodplain, thereby disturbing, degrading, or removing much of the habitat that was historically
located on the floodplain. Private ownership adjacent to or within the channel imposes economic and
other constraints upon the extent of restoration opportunities, particularly in the southern portion of the
study area.

Groundwater Levels. Regional groundwater use has lowered groundwater levels beyond the reach of
many native plants. During drier periods of the year, average groundwater levels are approximately 100
to 70 feet at the I-10 site, 30 to 75 feet at the Durango Regional Outfall Channel site, and 15 to 30 feet
at the AWWTP site.

Regional Trail Network. The West Valley Multi-Modal Transportation Corridor Plan is a long-term
regional plan that proposes trails within the Agua Fria River (Appendix G). The restoration project
would be more successful if trails are restricted to the perimeter of the restoration area. In addition, the
planting palette for the West Valley Multi-Modal Transportation Corridor Plan includes native species
in areas designated for conservation (Appendix B), but also includes many non-native and landscape
plants that would be inconsistent with the goals of the restoration project.

Existing Physical and Biological Conditions. The following physical and biological conditions
currently restrict restoration efforts at the site. They are directly or indirectly related to anthropogenic
modifications to the river and surrounding watershed.
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o Limited surface water and ground water

o Reduced peak discharges, frequency and volume of flood flows

o Reduced sediment input

o Surface and ground water with elevated nutrients, salts and other contaminants
o Coarse, highly permeable soils with limited water holding capacity

o Invasive species

o Fragmented habitat.

Contaminated Soils. In-channel and fill soils may be contaminated from polluted agricultural and
urban runoff or from past landfill activities. Contaminated soils would restrict the use of certain areas
for restoration opportunities or as fill material. This potential constraint was subsequently addressed for
the impact analysis. Limited sampling was undertaken for the presence of pesticides at the I-10 outfall
and the results were negative (see Section 3.4.5 and Appendix F).

Budget and Administrative. The restoration alternatives are in part defined by the total project cap of
$6,666,666 split between $5,000,000 for the Federal contribution and the local sponsor’s contribution
of 25 percent of the total gross investment, or up to $1,666,666. The economic analysis determines the
“best buy” plan under these assumptions. However, the total gross investment can exceed this if the
local sponsors incur 100 percent of the additional amount. Also, administrative and other actions such
as permitting of new wells, acquisition of lands, and establishment of use agreements make additional
demands on resources and time for the USACE or local sponsors.
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3. ENVIRONMENTAL SETTING

3.1 GENERAL SETTING

The project modification boundaries are located in the Agua Fria River in the southwestern region of
the Phoenix metropolitan area, within Maricopa County, Arizona, in the'City of Avondale (Figures 1
and 2). Within the city limits of Avondale, the project reach is bounded to the north (upstream) by
McDowell Road and to the south by the confluence of the Gila River.! Within this reach of the river,
the width varies from approximately 1,200 feet in the narrowest portions at the northern end of the
project site, to roughly 2,500 feet at the widest portions at the southern sections; however, flowage
easements extend beyond this width. The average elevation in the project area ranges from
approximately 894 to 1,019 feet above sea level.

Soil cement levees provide flood control protection along the east and west banks of the Agua Fria
River, from approximately Indian School Road (north of McDowell Road) to Buckeye Road. The
western levee extends further south to 1/4-mile south of Lower Buckeye Road for a total length of
approximately 3-1/2 miles within the project area, while the eastern levee within the project area is
approximately 2 miles, extending to Buckeye Road. There are other bank protection structures
associated with private developments or bridge crossings (such as a 1/4-mile levee around a residential
neighborhood on the east side of the river at Lower Buckeye Road). See Figure 4 for an illustration of
the levees in the study area.

Residential development is currently replacing much of the historically agricultural lands surrounding
the project area. Sand and gravel mining within the lower reaches of the Agua Fria River still occurs
from Indian School Road to Camelback Road and further downstream near lower Buckeye Road on
both the east and west banks. Birders, hikers, equestrians, and off-road vehicles also use the project
area informally.

The regional climate is semi-arid, with mean monthly temperatures ranging from around 50°F in
December and January to around 85-90°F between July and August. Scarce rainfall occurs in a bimodal
pattern during the months of January and February and July and August. The Agua Fria River
watershed covers approximately 2,250 mi’, but is controlled upstream by several manmade structures,
including the New Waddell Dam, dams along the New River and Skunk Creek, and the Arizona
Diversion Canal. The watershed is located within the Sonoran floristic province of the Lower Colorado
River Valley subdivision, described by Shreve in 1951 and Brown in 1994. Vegetation within and
adjacent to the restoration project area consists of disturbed/ruderal, early successional, riparian,
upland, and agricultural. The Agua Fria River at its confluence with the Gila River is within the Pacific
Flyway and in general, provides resting, foraging and nesting habitat for a variety of migratory and
non-migratory birds.

The Agua Fria River flood control project was constructed for the pre-New Waddell Dam Standard
Project Flood of 92,000 to 102,000 cubic feet (cfs) through the project reach. This discharge is

' The following boundaries have been used for the purpose of data research: (1) Latitude 33° 30’ 00” and 33° 23’ 307;
Longitude 112° 21 30 and 112° 18’ 30”; and (2) TIN: R1W: Sections 02, 03, 10, 11, 14, 15, 16, 21, 22, 23, 26, 27, 28,
33, 34, and 35.
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“approximately three percent to nine percent higher than the pre-New Waddell Dam 100-year discharge.
The New Waddell Dam, constructed in 1991, reduced the Standard Project Flood to approximately
83,000 to 94,000 cfs through the project reach. The 100-year discharge was reduced to approximately
half the Standard Project Flood.

Average streamflow on the Agua Fria River is close to zero. There is generally no flow at all for the
months of April, May, June, October, and November. Sporadic flows occur in the remaining months
depending upon rainfall. On average, there is no measurable flow on the Agua Fria River 99 days out
of 100. There are several discharges or drainages to the Agua Fria River from the Avondale
Wastewater Treatment Plant (AWWTP), the I-10 channel outflow (north of I-10), the Durango
Regional Outfall Channel outflow (north of Buckeye Road), and smaller irrigation and stormwater
runoff drains.

Arizona is continuing to experience a significant loss of riparian habitat. The Agua Fria River is one of
three primary river corridors in the Phoenix area that have been subjected to significant development
pressures. Within the channel of the Agua Fria River, existing riparian habitat is limited to a few
isolated areas, which are determined by surface water discharges and shallow ground water. Overall,
the habitats are of low value and declining because of chronic disturbance and alteration of basic
ecosystem processes. Future without-project conditions will continue to follow this trend of declination.
Without restoration, the sparse condition of plant life in the project area would not adequately support
quality habitat, which would continue to decline and be threatened. Figure 3 illustrates these gradual
habitat changes over time. Although the resolution of the photographs from 1959, 1985 and 2001 does
not allow identification of specific vegetation types, it does illustrate significant changes in project area,
including the changes in vegetated areas versus unvegetated areas, the channelization of the River, and
the conversion of agricultural and flood plain zones to residential and commercial uses. The darkest
(most densely vegetated areas) in the 2001 photo are associated with known discharges of effluent or
urban runoff.

3.2 BIOLOGICAL RESOURCES

3.2.1 Regulatory Setting’
Federal

National Environmental Policy Act (NEPA), The Environmental Quality Improvement Act of
1970, as amended (42 U.S.C. 4371 et seq.). NEPA is the basic national charter for protection of the
environment. It includes and defines requirements for preparation of Environmental Impact Statements,
coordination with other agencies, and obtaining input from the public.

Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.). The Endangered Species Act (ESA)
protects threatened and endangered species, as listed by the U.S. Fish and Wildlife Service (USFWS)
or the National Marine Fisheries Service (NMFS), from unauthorized take, and directs Federal

2 In this Section 3, a regulatory setting is provided for each environmental area, which emphasizes the regulations that
determine the type of baseline information that should be provided to evaluate impacts. However, see Section 7 of this
report for a presentation of compliance with these regulations.
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agencies to ensure that their actions do not jeopardize the continued existence of such species. Any
potential take of a listed species would first require consultation with the USFWS or NMFS for Federal
actions under Section 7 of the ESA or for non-Federal actions under Section 10 of the ESA.

U.S. Fish and Wildlife Coordination Act (16 U.S.C. 661). The U.S. Fish and Wildlife Coordination
Act (FWCA) propose to assure that fish and wildlife resources receive equal consideration with other
values during the planning of water resources development projects. The Act requires Federal agencies
to consult with the USFWS whenever they plan to conduct, license, or permit an activity involving the
impoundment, diversion, deepening, control, or modification of a stream or body of water. The FWCA
also requires consultation with the head of the State agency that administers wildlife resources in the
affected state. Although the recommendations of the USFWS and State officials are not binding, the
Federal agency must give them full consideration.

The Migratory Bird Treaty Act (MBTA). The MBTA prohibits the taking or harming of any
migratory bird, its eggs, nests, or young without an appropriate Federal permit. Almost all native birds
are covered by this Act. The take of all migratory birds is governed by the MBTA’s regulation of
taking migratory birds for educational, scientific, and recreational purposes and requiring harvest to be
limited to levels that prevent over-utilization. Section 704 of the MBCA states that the Secretary of the
Interior is authorized and directed to determine if, and by what means, the take of migratory birds
should be allowed and to adopt suitable regulations permitting and governing take. Disturbance of the
nest of a migratory bird requires a permit issued by the USFWS pursuant to Title 50 of the Code of
Federal Regulations (CFR).

State

State of Arizona - Native Plant Law. Arizona native plants that are protected under this law cannot
be removed from any lands, whether they are owned by a private individual or managed by a
government agency, without permission and a permit from the Arizona Department of Agriculture.
Lessees of State or Federal land must obtain specific authorization from the landlord agency to remove
protected native plants.

By law, Arizona landowners have the right to destroy or remove plants growing on their land, but 20 to
60 days prior to the destruction of any protected native plants, landowners are required to notify the
Arizona Department of Agriculture. Arizona landowners also have the right to sell or give away any
plant growing on the land. However, protected native plants may not be legally possessed, taken or
transported from the growing site without a permit from the Arizona Department of Agriculture.

There are five categories of protected plants:

1. Highly Safeguarded (HS) - No collection allowed
2. Salvage Restricted (SR) - Collection with permit only
3. Export Restricted (ER) - Transport out of State is prohibited
4. Salvage Assessed (SA) - Permit required to remove live trees
5. Harvest Restricted (HR) - Permit required to remove plant by-products.
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State of Arizona - Wildlife of Special Concern in Arizona. The Arizona Game and Fish Department
(AGFD) has prepared a listing of plant and animal species (State of Arizona-Wildlife of Special
Concern) that are believed to be in peril within the State of Arizona. These species may have
management guidelines established by the State. The species on this list do not have any regulatory
protection. The State has also published the Habitats in Jeopardy listing with recommended
management techniques. The guidelines recommend that Resource Category I habitats (wetlands,
perennial streams) be protected with a goal of no loss of habitat and Resource Category II habitats
(Sonoran Upland) be managed for no net loss. Where practical, proposed activities should be conducted
within the AGFD guidelines.

Local

Maricopa County. According to the Flood Control District of Maricopa County, there are currently no
County environmental regulations that are germane to the restoration project that would offer additional
protection beyond Federal or State laws (FCDMC, 2002).

City of Avondale General Plan

Currently, there are no specific policies that provide extra protection to sensitive plant or animal species
in the City of Avondale. However, Avondale’s most current General Plan recommends the adoption of
a local native plant protection law.

3.2.2 Plants and Vegetation

3.2.2.1 General Description

Vegetation in the project region still demonstrates influence by a subtropical climate that was changed
as a result of large-scale shifts in rainfall patterns which historically increased drought conditions in this
region. The bimodal rainfall pattern that currently exists in the Sonoran Desert results in relatively
greater diversity than in other North American Deserts. The region can be grossly classified as tropical-
subtropical desert lands, with further classification placing vegetation within the Lower Colorado River
Valley Subdivision of the Sonoran Desert scrub Division. Low-density vegetation cover on top of sandy
alkaline soils marks these areas. Sonoran Riparian Deciduous Forest is also found in areas with
sufficient water availability (Brown, 1994), and in these areas, intermittent or perennial flows, urban
water runoff, and shallow groundwater can support a higher density of trees, as well as herbaceous
species associated with mesic or hydric conditions (i.e., facultative wetland species). In addition to
climate and other natural influences, the floristic and physiognomic characteristics of vegetation in the
project area are determined by: disturbance from channel maintenance; sand and gravel mining within
one mile upstream of McDowell Road and near Lower Buckeye Road; indiscriminate trash dumping;
hydrological controis; groundwater depletion; and agricultural and residential land use. Two of the
most noticeable end results of these development pressures have been loss of the native plant species in
favor of non-natives and reduced vegetation cover.
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Riparian species, such as desert broom (Baccharis sarothroides), salt cedar (Tamarix ramosissima)®,
blue palo verde (Parkinsonia floridum), cottonwood (Populus fremontii), and athel tamarisk (Tamarix
aphylla), occur in and along the channel (USACE, 2001). In the disturbed wash communities, buffel
grass (Pennisetum ciliare), Russian thistle (Salsola iberica), Johnson grass (Sorghum halapense), and
desert broom dominate the disturbed areas. In the lower reaches, the channel broadens substantially and
riparian vegetation continuously intergrades into characteristic outwash vegetation more typical of areas
adjacent to the channel, with species such as mesquite (Prosopis juliflora), greasewood (Sarcobatus
vermiculatus), palo verde, four-winged saltbush (Atriplex canescens), desert willow (Chilopsis linearis),
and catclaw acacia (Acacia greggii). The area occupied by typical outwash vegetation is minimal
outside the channel banks due to agriculture and urbanization (USACE, 2001).

3.2.2.2 Survey Results

Kimley-Horn & Associates completed a vegetation survey of the Agua Fria River during 2000 (Kimley-
Horn, 2001a) for the Agua Fria River Watercourse Master Plan (FCDMC, 2001a). The survey area
extended from New Waddell Dam to the confluence of the Agua Fria and Gila Rivers, inclusive of the
restoration project area, as depicted in Figures 4 through 8. For this restoration project, Harris
Environmental Group also completed a reconnaissance level vegetation survey in December 2001
(HEG, 2001). The Harris Environmental Group survey focused on areas that have the most likely
opportunity for restoration: (1) Agua Fria River near Interstate 10, (2) Agua Fria River at the Avondale
Wastewater Treatment Plant, and (3) Agua Fria River near the railroad crossing and Buckeye Road in
the study area. Descriptions from both surveys are provided below.

Kimley-Horn Survey

As stated above, this evaluation of the Agua Fria River corridor extended beyond the reach of the
restoration project, from the New Waddell Dam to the Gila River Confluence.* The survey identified
five general categories of vegetation communities:

3 Salt cedar (Tamarix) taxonomy is still confusing. The number of species in the genus has fluctuated widely because

members of the genus have few constant differentiating features, and taxonomists have disagreed over which features are
most important. Eight species have been listed as introduced into the United States and Canada. These species can be
effectively divided into two groups. Athel tamarisk (Tamarix aphylla), an evergreen tree, does not sexually reproduce in
this climate and propagates by root and branch stock so it is not seriously invasive. Deciduous, shrubby species, including
T. pentandra, T. tetranda, T. gallica, T. chinensis, T. ramosissima, and T. parvifolia, as described by various authors, are
more serious invasive threats (Rodman, 1989). Some authors continue to distinguish many species, while others consider
these shrubby plants as one variable species or hybridizing group best designated by the single name T. pentandra
(Sudbrock, 1993). In the project area however, T. rasmosissima is more common.

The species list and descriptions from this study include references to the upper and middle reaches of the Agua Fria River.
The restoration project is located within the lower reach.
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o Early Level Successional e  Mesic/Hydric Riparian

o  Sonoran Upland o  Commercial/Residential.

e Agricultural

Several of the vegetation communities are a function of land use and are named accordingly. Each
community is composed of several physiognomic and floristic groups, and several communities share
numerous common species. The communities identified along the corridor are noted below in addition
to a brief description of the community and a non-inclusive species list. A potential plant palette
consistent with the native plant communities existing at the site is provided in Appendix B.

A brief discussion of some of the major forces affecting the community is also included. Figure 4
illustrates the general locations of the various communities. Small inclusions of each of the different
communities are interspersed along the corridor and within areas mapped as a different community.

Early Level Successional Community

The Early Level Successional Community is located within the low terrace banks of the Agua Fria
River channel from south of the State Route (SR) 74 Bridge crossing (north of the restoration project
area) to near the confluence with the Gila River. In leveed portions, this component of the river
morphology may be lost or lessened. At the confluence, this area generally encompasses the majority
of the braided sub-channel system of the “active Gila River channel.” The channel system varies in
width from several hundred feet to over a thousand feet. Historical aerial photography and narratives
suggest that this community, or variations of it, has been in place for at least 75 to 100 years. Some
accounts suggest the early community historically contained more large growth woody species. While
the existing community is relatively homogeneous throughout the corridor, it is broken in several places
by sand and gravel mining activity and infrastructure intrusions. Species composition changes slightly
from area to area, but remains generally early successional vegetation. It is also interspersed with small
inclusions of the mesic/hydric riparian community in several areas. Very small inclusions of the Early
Level Successional Community are located in areas of recent or continued disturbance outside of the
channel.

The community is generally composed of ruderal, invasive, or early level successional species with
isolated inclusions of mid-level successional species. The Early Level Successional Community has a
low-floristic value because most of the species represented are not habitat specific. The Early Level
Successional Community is dominated by annual/perennial herbaceous and low-growth shrub species.
Many portions of the low-flow channels are barren, and others exhibit dense stands of snakeweed or
rabbitbrush. Ground cover density varies greatly, primarily as a function of substrate and moisture.
Areas of increased moisture have greater densities and some moist areas have nearly 100 percent
vegetation cover. Tree canopy cover is very limited, except for occasional patches of tamarisks,
cottonwood, willow, mesquite, and paloverde (see Riparian Community).
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“Vegetation community development appears to be mostly a function of the unique landforms of the
occasionally active Agua Fria channel. The bottom of the channel contains a series of very braided,
low-flow sub-channels separated by narrow islands of slightly higher elevation (interfluves of generally
no more than three feet). These interfluval islands can withstand isolated low-flow events but are
susceptible to scour during prolonged or moderate volume flows. Thus, the interfluve areas may exhibit
more advanced vegetation structure than the low-flow channel. In areas of recent or repeated
disturbance the vegetation community is dominated by annuals or is barren. Typical events that cause
disturbance of the vegetation are recent flow events, off road vehicle tracks, and mining operations.
Thus, the community is interspersed with inclusions of annual vegetation and areas of more established
(but still early level successional) vegetation.

The Early Level Successional Community forms ecotones with several of the upland communities
located along the middle and upper terrace banks of the channel. The transition zone between this
community and the adjacent communities is relatively abrupt. It is driven by the moisture regime (for
the mesic/hydric riparian community), by the development of hard-pack desert soils along the terrace
banks, or by disturbance history.

Table 3.2-1 is a non-inclusive species list for the Early Level Successional Community. Some of the
species listed are transitional to the various other vegetation communities. The community includes

many other annual and short-lived perennials that are not included in Table 3.2-1.

Table 3.2-1 Early Level Successional Community

CommonName |  Scientific Name Comment
Trees
Mesquite Prosopis spp. Scattered along margins of ephemeral wash tributaries
Saltcedar Tamarix spp. Invasive species, dominant in some areas
Cottonwood Populus fremontii Native, at margins of mesic/hydric areas
Shrubs

Saltbush Atriplex spp. Throughout corridor (T/O)
Burrobush Hymenoclea monogyra Scattered T/O, primarily on interfluves
Desert broom Baccharis sarothroides Scattered T/O
Brittlebush Encelia farinosa Scattered T/O, primarily on interfluves
Rabbitbrush Chiysolfiamius naussosls | Native perennial, T/O

: Primarily as transition species to Sonoran Upland community in southem
Bursage Ambrosia spp. upper axd middle reacheei(.: Associated with %reosotebush y

i Mainly as transitional species to middle reach Sonoran Upland community.
Creosotebush Larrea tridentata Scattgred OCCUITENCE ir?%(t:h o SHEAS P iy
Apache plume Fallugia paradoxa Native, Scattered T/O
Winter fat Eurotia lanata Native, Scattered T/0

Herbaceous
Broom Snakeweed Gutierrezia sarothrae Native perennial, primarily in central comidor forming dominant community.
Tumble pigweed Amaranthus albus L. Native annual, T/O
Annual bursage Ambrosia acanthicarpa Native annual, T/O
Knapweed Centaurea spp. Introduced invasive biennial, isolated T/O corridor
Quackgrass Elytrigia repens Scattered in moist areas and along disturbed areas
Cudweed Gnaphalium palustre Annual, in moist areas
Pineapple-weed Matricaria matricariodes Scattered in isolated areas
Cocklebur Xanthium stumarium L. Native annual, isolated T/O corridor
Creeping bellflower Campanula rapunculoides L. | Perennial, middle and lower
Nettleleaf goosefoot Chenopodium murale L. Introduced annual, T/O corridor
Halogeton Halogeton glomeratus Introduced annual
Yellow nutsedge Cyperus esculentus L. Introduced perennial, in moist areas
Horsetail Equisetum arvense L. Native perennial, in moist areas
Final Detailed Project Report 3-7 August 2007




Agua Fria Riparian Restoration 3. Environmental Setting
Common Name Scientific Name ' Comment
Rush Juncus spp. Native perennial in moist areas
White horehound Marrubium vulgare L. Introduced perennial, /O
Brome grass Bromus spp. Perennial, Scattered /0O
Bermudagrass Cynodon dactylon Introduced perennial, T/O in moist areas
Saltgrass Distichlis spicata Perennial, at drainage outlets and grade control structures
Mexican sprangletop Leptochloa uninervia Annual, in wet areas.
Bush muhly Muhlenbergia porteri Along margins w/ Sonoran upland vegetation in upper reach
Dallisgrass Paspalum dilatatum Introduced perennial, in moist areas

Source: Kimley-Horn 2001a

Sonoran Upland Community

The adjacent overbanks of the Agua Fria River channel form an important vegetation and habitat
component of the corridor. These areas are vegetated with species typical of open-range desert
communities found in the valiey and foothills of the Phoenix area. The corridor traverses an area that
contains two of the major subdivisions of the Tropical-Subtropical Desert land vegetation communities
as described in Brown, 1994. In general, the northern portion of the corridor is considered part of the
Arizona Upland Subdivision, Paloverde-Cacti-Mixed Scrub Series (also considered thornscrub) and is
located on alluvial fans and bajadas along the channel.” The lower portion of the river corridor, along
the valley floor, is considered part of the Lower Colorado River Valley Subdivision, Creosotebush-
White Bursage Series and Saltbush Series. These are noted as KO41-Creosotebush, KO42-
Creosotebush/Bursage and KO43-Paloverde/cactus shrub in the Kuchler Plant Association nomenclature
(Kuchler, 1964). This vegetation community has a high floristic value and provides excellent wildlife
habitat.

Tree species (paloverde) and succulent species dominate the Arizona Upland Subdivision (generally
north of the restoration project area), while the Lower Colorado River Valley community is dominated
by creosotebush and bursage. The difference in vegetation is a function of moisture, elevation, and
aspect. Both communities have sub-divisions that are very similar. The margins of these two
communities are not well defined, and boundaries are indistinct. The resulting ecocline between the two
communities is normally quite wide and easily encompasses the entire study corridor. Additionally,
from a habitat aspect, the two communities, especially in this transition zone, offer relatively similar
functions (although the Arizona Upland Community is generally more diverse habitat). Therefore, for
purposes of this study, the two communities were considered as one and are identified as the Sonoran
Upland Community. Also included in this community is the xeric-riparian community normally
associated with established ephemeral washes.

Vegetation density within the Sonoran Upland Community varies as a function of the surrounding
landform. Other factors being equal, cover densities tend to decrease from north to south across the
corridor. The decline in cover density correlates with the vegetation change from typical Arizona
Upland vegetation to the less diverse and more open, Lower Colorado Creosotebush dominated

* This community is generally represented north of the restoration area; however because of the overlap between this
community and the Lower Colorado Valley Subdivision and to maintain continuity in the survey description, reference to
northern reaches of the Agua Fria have been retained in the text.
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community. Species diversity is high in the Arizona Upland areas and is much lower in the Lower
Colorado community.

The northern portion of the Agua Fria corridor has numerous incised, ephemeral washes that exhibit
some of the highest vegetation cover densities along the corridor. These so-called xeric-riparian
communities are composed of woody desert scrub vegetation that is concentrated mainly along the
margins of the washes. The slight increase in moisture provided by the wash enhances vegetation
growth, and in many areas, the woody vegetation forms a closed canopy cover. Species composition in
the wash areas is similar to the surrounding upland areas, although succulents are less evident and
woody species are more prevalent. The surrounding upland areas also contain some of the same woody
species but are primarily dominated by succulents or small shrubs. Groundcover density outside of the
ephemeral channels is low to moderate with many non-vegetated open areas.

This community (particularly the northern portion) is a highly diverse mixture of small inclusions of
various vegetation groupings (including those that occur in association with physical features such as
xeric-riparian corridors, alluvial fans, desert pavement, and ephemeral washes) that form a mosaic of
sub-habitat types. This provides excellent habitat that is heavily traveled by area wildlife. The relatively
intact nature of the northern portion of this community and its proximity to open water and mesic
riparian habitat further contribute to the community’s significance.

An evaluation of historical photography, narratives, and floristic inventories suggests that this
community has been established for a significant period. Based on this evidence, the community
originally extended down the Agua Fria River corridor to near the confluence with the Gila River.
Current field evidence suggests that lower undisturbed portions of this community remain similar to the
historic community, with only minimal shifts in densities or species composition.

In the southern portion of the corridor within the restoration project area, the community has been
significantly altered or displaced by other vegetation communities. The few remaining relevant areas in
the southern portion of the corridor suggest the species composition is more similar to the lower
Colorado subdivision. The species listed in Table 3.2-2 were noted within the Sonoran Upland
Community. This community also contains some of the early seral species noted in the Early Level
Successional Community. These species are most evident at the community margins and in disturbed
areas.

Table 3.2-2 Sonoran Upland Community

CommonName | Scientific Name | Comment
Trees
Paloverde Parkinsonia spp. Dominant woody species. Scattered throughout corridor (T/O), concentrated in
wash areas.
Saltcedar Tamarix spp. Invasive species concentrated in channel/wash bottoms
Ironwood Olneya tesota Very scattered, in northern Upper Reach
Desert willow Chilopsis linearis Very limited, in margins of xeric and mesic riparian interface with Sonoran upland
Mesquite Prosopis spp. Several dense stands in Upper and Middle Reach
Catclaw Acacia greggii Scattered along wash and channel banks
Crucifixion thorn Canotia holacantha Limited to Upper Reach
Shrubs
Creosotebush |Larrea tridentata [Dominant in Lower and Middle Reach
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Common Name Scientific Name Comment

Saltbush Atriplex spp. Scattered T/O

Burrobush Hymenaclea monogyra |Scattered T/0

Brittlebush Encelia farinosa Scattered T/O

White and Triangle |Ambrosia dumosa and |Scattered T/O, but co-dominant in portions of Middle and Lower Reaches
bursage A. deltoidea

Broom Snakeweed |Gutierrezia sarothrae  |Scattered T/O, prevalent along community margins
Jojoba Simmondsia chinensis |Scattered

Ocotillo Fougquieria splendens _|Scattered along ridgelines and bajadas

Desert broom Baccharis sarothroides |{Common T/O

Succulents

Saguaro Camegiea giganiean _ |Scattered T/O northern portion of corridor

Cholia Optunia fulgida Isolated stands in Upper and Middle Reaches
Barrel cactus Ferocactus spp. Scattered T/O Upper Reach

Queen of the Night  |Peniocereus gregii Very scattered Upper Reach

Pincushion Mammillaria spp. Scattered Upper Reach, concentrated in rock areas
Hedgehog Echinocereus spp. Scattered in Upper Reach

Herbaceous

Bladderpod Isocoma acradenia Scattered T/0

Wooly plantain Plantago insularis Lower Reach

Tumbleweed Salsola spp. Scattered T/O

Source: Kimley-Horn, 2001a.

Agricultural Community

This vegetation community inhabits areas that are currently (or were in the past) under agricultural
production for row crops, orchards or structured pasture areas. Also included in this classification are
the scattered residences or other buildings that are associated with the agricultural activity. This
community is not assigned a floristic value. It does provide some wildlife habitat value, particularly in
the form of forage and cover.

Most of these areas have been cleared of native vegetation and have been graded to promote irrigation.
Tilling has disturbed soil profiles, and many areas have been compacted by agricultural traffic. The
active agricultural fields are irrigated and may produce multiple crops per year. Many of the fields are
chemically treated for control of pests and receive fertilizer. The agricultural species include cotton,
alfalfa, and citrus. Active irrigation ditches are normally maintained but exhibit some herbaceous
growth and are sometimes lined by woody species. Fallow agricultural areas are vegetated with remnant
agricultural species and ruderal or invasive species. Mesquite and creosotebush are normally among the
first woody species to colonize the fallow areas.

The majority of the active agricultural areas are in the southern portion of the corridor, south of the I-
10 Bridge. Orchards are noted in the upper reach of the corridor, north of Calderwood Butte and south
of the Central Arizona Project (CAP) crossing. Isolated active and fallow agricultural areas are noted in
scattered areas along the corridor.

Mesic/Hydric Riparian Community

The Mesic/Hydric Riparian Community includes the vegetation along the intermittent or perennially
wet portions of the Agua Fria River corridor. It includes woody vegetation as well as the herbaceous
vegetation associated with the ponded areas. This community is a combination of the vegetation
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communities classified by the USFWS as palustrine emergent, scrub-shrub, and riparian wetland
(Cowardin et al., 1979). The vegetation communities associated with the mesic/hydric portions of the
river channel are also included. This community differs from the xeric-riparian community included in
the Sonoran Upland Community by the inclusion of more moisture dependent species such as sycamore,
cottonwood, and willow. Many of the vegetation species included in this community are considered
facultative or obligate wetland species, indicating a high dependence on a near perennial source of
moisture. The community normally has a moderate-to-high floristic value, depending on the degree of
disturbance.

Historically, the cottonwood/willow riparian community represented the dominant vegetation
community along the perennial and intermittent river channels of the southwest. It was located along
most of the perennial and intermittent drainages and along some ephemeral channels. The Cottonwood -
Willow Association was often the transition zone to the palustrine areas. It provides the highest habitat
value of the communities identified along the corridor.

Palustrine emergent communities are perennially wet areas that exhibit vegetation along the shoreline
and within the shallow shelves of the open water areas. This emergent vegetation normally exhibits a
distinct boundary from the adjacent vegetation community, unless the Cottonwood-Willow Association
borders it. The woody vegetation associated with the riparian and scrub-shrub communities have a less
distinct boundary-line and are more blended with the edge of the surrounding vegetation community. In
most cases, the early level successional vegetation borders the riparian vegetation. In the northern
portion of the corridor, the Sonoran Upland Community borders some of the riparian areas. This
particular interface (Sonoran to riparian) provides a unique and very limited habitat type.

The Mesic/Hydric Riparian Community is represented in the northernmost portion of the corridor from
the New Waddell Dam to below the SR 74 crossing. It is also noted in several areas where near
permanent surface discharge outfalls to the Agua Fria channel (i.e., at I-10 at the Papago Diversion
Channel), at wastewater treatment facilities, and at sand and gravel mining operations.

Species characteristic of the Mesic/Hydric Riparian Community are listed in Table 3.2-3 on the
following page. The outer edges of this community contain many of the species listed in the Early Level
Successional and Sonoran Upland Communities.

Commercial/Residential/Disturbed Areas

This vegetation community includes the landscaped species associated with residential and commercial
development. For this report, this community includes golf courses, landscape medians, buildings,
paved areas, and other areas associated with commercial/residential development. In most cases, the
native vegetation community and site topography have been altered. Most of the landscaped areas are
irrigated and are maintained.

Many times the landscaped portions of the residential and commercial areas provide satisfactory
wildlife habitat. Wildlife usage is normally limited to small mammals, reptiles, and birds, which are
attracted to the increased vegetation and moisture. Open water areas are the most attractive landscape
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amenity to most wildlife species. Waterfowl commonly use open water areas in fairly urbanized
environments. Many golf course communities provide better than average habitat for nocturnal species,
which utilize the vegetation, open water, and increased moisture from irrigation during the time the
courses are normally not in use.

Table 3.2-3 Mesic/Hydric Riparian Community

Common :
T Scientific Name Comment
Woody Species
Cottonwood Populus fremontii Native, co-dominant species of historical community
Willow Salix gooddingii (may be Native, other co-dominant species of historical riparian community
hybridized) ‘

Ironwood Olneya tesota Native, scattered primarily in northern reach

Seep willow Baccharis glutinosa Native, Scattered at interface w/other community

Mesquite Prosopis spp. Native, scattered throughout corridor (T/O)

Salt Cedar Tamarix chinensis Invasive, dominant in some areas, particularly at confluence with Gila

Desert broom |Baccharis sarothroides Scattered in disturbed areas and along drier margins of community

Herbaceous

Cattail Typha spp. Limited to northern upper reach and at scatiered point discharge sites, obligate water
species

Bulrush Scirpus spp. Limited to northern upper reach and at scattered point discharge sites, obiigate water
species

Rush Juncus spp. Limited to northern upper reach and at scattered point discharge sites, obligate water
species

Spike rush Eleocharis spp. Limitgd to northern upper reach and at scattered point discharge sites, obligate water
species

Reed Phragmites spp. Noted Glendale Road Bridge site.

Brome Bromus spp. Scattered

Source: Kimley-Horn, 2001a.

Wetlands Determination

A Jurisdictional Determination report was submitted to the USACE Arizona Field Office in June 2000
for the purpose of taking sediment samples as part of the Agua Fria River Watercourse Master Plan.

Where a wetland area occurred within the confines of the otherwise dry river channel, its boundary was
approximated and noted on the aerial photography. Riparian areas or other potentially higher functional
value areas were also noted on the aerial photography. The suspected hydrologic source for each
wetland/riparian area was also noted, although the delineation process did not differentiate between
artificial or natural water sources.

Where ephemeral hydrologic conditions were present, the field evaluation was concerned with
establishing an ordinary high water mark as the boundary of the jurisdictional channel. The ordinary
high water mark delineation is based on discernable field evidence such as erosion scars, bank
definition, sediment deposition, debris flows, vegetation patterns and other field indicators. The aerial
photography was utilized to determine overall trends and channel patterns that were combined with the
field information to develop a likely ordinary high water mark boundary. Therefore, in some instances
an “outer” defined bank was chosen as representing the ordinary high water mark for the channel
reach. This approach may result in the inclusion of interfluvial areas within the jurisdictional boundary
that otherwise might not be considered jurisdictional under the strictest of field interpretations. Where
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the Agua Fria Channel is confined within armored or stabilized banks, the armored bank was noted as
the boundary.

Within the restoration project area most of the jurisdictional features were identified as waters of the
U.S. by the second method, rather than by the presence of jurisdictional wetlands. Within this area
seasonal or perennial wetlands were identified in the three areas where there is significant surface water
drainage, i.e., I-10 channel (Papago Diversion Channel), Durango Regional Outfall Channel at Buckeye
Road, and AWWTP. Other features were noted in the report such as braided streams, generally
downstream of the drainages and an area with evidence of standing water downstream of Durango
Regional Outfall Channel.

Harris Environmental Group Reconnaissance Survey

The Harris Environmental Group survey was performed for the specific reach of the restoration project,
and focused on the three key areas that had the highest likelihood for restoration.

Agua Fria River Near Interstate 10

This area is regularly disturbed by levee maintenance. The natural channel of the Agua Fria River is
wide and flat here, and hence the water flows are shallow. The soil has a large clay component. In the
moist areas in and around the channel, camphorweed (Heterotheca subaxillaris), amaranth (Amaranthus
sp.), horseweed (Conyza canadensis), and London rocket (Sisymbrium irio) were common. The area
directly below the I-10 overpass provides habitat for escaped landscape plants (palms and additional
unidentified species), as well as problematic exotics such as buffel grass (Pennisetum ciliare) and
Johnson grass (Sorghum halapense). The higher and drier areas that flank the channel are covered in
several native and exotic weedy species, such as: tansy mustard (Descurainia pinnata), Russian thistle
(Salsola iberica), and Bermuda grass (Cynodon dactylon), as well as four-wing saltbush (Arriplex
canescens). There also are scattered individuals of mexican paloverde (Parkinsonia sp.), mesquite
(Prosopis sp.), tamarisk (Tamarix ramossisima), and eucalyptus (Eucalyptus sp.). Table 3.2-4
summarizes the vegetation found at this site.

Table 3.2-4 Vegetation in the Agua Fria River Restoration Project Area

: 10
. Native! : Durango Regional
Species Common Name Habit Exofic (Papago Diversion Outfall Channel AWWTP
Channel)

::;aranthus Pigweed, amaranth  |annual N [common NO NO

Atriplex - higher, drier parts of the

EneerEnD four-wing saltbush shrub N ot NO NO

Avena fatua  |wild oat annual grass E  |not common NO NO

E:g;gg;’;es desert broom shrub N |common throughout common throughout common throughout
Carex sp. sedge perennial N NO NO ;r;lglr clump in standing
Centaurea sp. |star thistle annual E |scattered individuals NO NO

Ar;:arlw\(gom cheeseweed annual N NO NO scattered

Conyza
{:ana dancls horseweed annual N |common NO NO
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; I-10 .
. . Native! <« Durango Regional
Species Common Name Habit Exotic (Papaé%(; :})‘:\S)rsmn Outfall Channel AWWTP
; widespread throughout widespread throughout

ggg;;?: Bermuda grass sgg{?ggioursass E [the site, especially in the [NO the site, especially in the

P g wet areas wet areas

s extensive areas at the
gﬁi‘;‘;;a'ma tansy mustard annual N |higher, drier parts of this |NO NO
site

Echinochola |, leri |
calora junglerice annual grass E  |Not common NO NO
aELZilgsrt)i?;li 4 Russian olive tree E - NO growing with athel trees
chalypfus tree E  |scattered individuals NO scattered individuals
E’(g;lzgtl:a groundfig spurge annual N jcommon NO NO
g:rl;sgéhus common sunflower  |annual N |scattered individuals NO NO

tall coarse
:’fg:g?ﬁ:gg camphorweed annual or E  [Wetareas NO Wet areas

biennial
Lepidium sp. _|peppergrass annual N jcommon NO NO
Isocoma i NO dry areas surrounding
ot pale-leaf goldenweed |shrub N dry areas ponds
Nicotiana NO . . provides mid-structure at
glauca tree tobacco tree E adjacent to drainage pond area
Pappophorum perennial bunch
mucronulatum |PaPPUS grass grass N |Not common NO NO
Zggﬁgﬁgma Mexican paloverde |tree E  |escapee from landscaping|escapee from landscaping|NO
g 5,;?3;70'" @ Iblue paloverde tree N |NO NO scattered individuals
Pennisetum perennial bunch g .
illsie buffel grass ol E |beneath bridge beneath bridge NO
Physalis sp. _|ground cherry perennial N |not common NO NO
Prosopis sp. _|Mesquite tree N/E _|scattered individuals scattered individuals NO
%Z’;g;a Eﬁg;g& églgtle, gmuutglhke E [scattered at this site scattered at this site scattered at this site
I_’o;ésy mbrium London rocket annual E  |common in wetter areas [NO common in wetter areas
Slglaagrl:rr)‘glium silverleaf nightshade |annual N INO NO scattered
Sorghum vigorous .
halapense Johnson grass perennial grass E [areas that remain wet NO NO
Tamarix surrounding standing
aphylla athel tree large tree E [NO NO water, these are the

tallest trees at the site

;a,;’n:sr;); - tamarisk, salt cedar  |shrub E  [widespread widespread NO
;{#gﬁa cattail perennial N |NO NO standing water
g%’g;g#gm cocklebur annual N |not common NO NO

NO: Not observed.
Source: HEG, 2001.

Agua Fria River Near the Union Pacific Railroad Crossing and Durango Regional Outfall Channel

The dry channel of the Agua Fria is very flat and wide at this site, similar to that found at the I-10 site.
The channel is scattered with tamarisk, desert broom (Baccharis sarothoides), and mexican paloverde.
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There is a population of buffel grass at the base of the steep cement levee. The area is heavily disturbed
with off-road vehicle use. Table 3.2-4 summarizes the vegetation found at this location.

Agua Fria River near the Avondale Wastewater Treatment Plant

This site has permanent standing water surrounded by a thick grove of athel trees (Tamarix aphylia),
Russian olive (Eleagnus angustifolia), and other vegetation that provide a multi-layer canopy for
wildlife habitat. The area is surrounded by agricultural fields and a gravel mine. The athel tree is
different from the shrub-form tamarisk (Zamarix ramossisima), which is also scattered throughout this
site. Although the athel tree does produce flowers, it does not produce viable seeds. It can, however,
spread vegetatively. The exotic athel trees have replaced the large native riparian trees such as
cottonwood, sycamore, and net-leaf hackberry that might be expected at this site. Exotic eucalyptus
trees supplement the canopy of Russian olive and athel trees, and there is a middle layer of tree tobacco
and desert broom. Pale-leaf goldenweed provides shrub cover, and the perimeter of the pond is fringed
with cattails and sedges. The soil at the AWWTP site is sandier that at the I-10 site. Table 3.2-4
summarizes the vegetation at this location.

3.2.2.3 Vegetation Patterns within the Restoration Project Area

All five of the vegetation types identified in the Kimley-Horn survey exist within and adjacent to the
restoration project area. However, as also noted in their report it is hard to delineate boundaries for
native vegetation types because of natural gradients in environmental characteristics as well as the
influence that disturbance and introduction of non-native species has on diluting native plant community
characteristics. Figure 4 provides a general delineation of vegetation types within the project area
utilizing 2001 aerial photos and the plant community types identified by the Kimley-Horn survey.
Several important observations can be made from the photos and field observations:

o  Gradient control structures (Figure 4) have an effect on near surface water retention and hence, vegetation
cover. Within the project area there are two gradient control structures: the “first gradient control structure”
is located approximately 650 feet downstream of I-10; and the “second gradient control structure” is located
about 2000 feet upstream of Buckeye Road and the Durango Regional Outfall Channel. Vegetation cover is

- greatest in the area upstream of the first structure, which in part helps to retain surface runoff from the I-10
outfall (i.e., > 100 percent in some areas for all strata, but generally approximately 30 to 60 percent).
Between the first and second gradient control structure vegetation cover is diminished (i.e., estimated at 15 to
50 percent), but is greater than the area immediately down stream. Between the first and second grade control
structure, cover is dominated by buffel grass. Immediately below the second grade control structure,
vegetation cover is the lowest.

o Vegetation established near the I-10 outfall and the MC-85 outfall (Durango Regional Outfall Channel) has
persisted historically (see Figure 3) and the low flow channels created by these outfalls are resistant to
frequent flood events.

o In the lower portion of the Agua Fria River shallow groundwater becomes an important factor in sustaining
higher vegetation cover over a more extensive area.

o Non-native vegetation has a strong influence on plant community characteristics and its dominance is
perpetuated by continual disturbance directly in the channel as well as indirectly from surrounding land uses.

e  Most vegetation within the Agua Fria River can be classified as Sonoran upland and within bursage, desert
broom or saltbush series, and hydric/mesic riparian woodland and Sonoran riparian scrubland.

Final Detailed Project Report 3-15 August 2007




Agua Fria Riparian Restoration 3. Environmental Setting

The following is a description of vegetation types or plant communities that are associated with the

project area.

Upper Sonoran Desert Scrub

The flora of the Sonoran Desert is derived from subtropical elements to the south, residual influences
and is a result and indicators of regional shifts in climate. Over time, drastic reductions in winter
rainfall produced more arid conditions and a shift from woodland to desert; however, the bimodal
rainfall in the Sonoran Desert allows for sustains greater diversity than in other deserts of the
southwest. High temperatures and low precipitation determine that plant growth be open and simple.
The same species may be found in the drainage ways as in the interfluves or upland areas, but
physiognomy may be different. Soil conditions may be variable depending on physical processes,
including extensive areas of densely packed pebbles known as “desert pavement,” sand and gravel
alluvium (such as that found in the Agua Fria channel) or clay lenses. Conditions are generally alkaline;
however, the level of salts, cations and ions in the surface soil depends on precipitation, hydrology and
infiltration rates. Plant species associated with this community are adapted to extended periods of
drought and have developed strategies to take advantage of limited water availability (Brown, 1994;
Robichaux, 1999).

Sonoran Riparian Scrubland - Mesic/Xeric

In and along drainages within the Sonoran Desert are scrublands of low to medium height (1.5 to 3.0
m), too dense to be considered desertscrub or strand (see above). Although these scrublands usually
contain plant species also found in adjacent desertscrub (e.g., Lycium brevipes, Acacia greggii, Celtis
pallida), the actual stream channel dominants are usually distinctive riparian species. Seepwillow
(Baccharis salicifolia) is abundant nearest water, with desert broom (B. sarothroides) in drier places.
Arrow weeds and burrobrush may dominate on sandy soils. These and other evergreen shrubs have
adapted to successional situations as befits their restricted occurrence to flood-prone areas. Along the
saline portions of the lower Colorado and Gila rivers are dense and taller “thickets” of introduced salt
cedar and the evergreen athel tamarisk (Zamarix aphylla). In the less disturbed sites, these may be
accompanied by native screwbean mesquite or western honey mesquite. The species list may overlap
with the upper Sonoran desertscrub and mesic/xeric Sonoran riparian woodland described below, but
has different physiognomic characteristics (e.g., structure and density intermediate of the two). The
value of these thickets is well known, and such places often support a high density of birds and small
mammals (Brown, 1994).

Sonoran Riparian Woodlands - Mesic/Xeric

Desert riparian communities are diverse, but generally defined by their distance from the water source
(depth to ground water and distance from the drainage), as well as the type of surface flow within the
drainage (perennial, intermittent or ephemeral). One example of a desert riparian community is the
mesquite bosque (bosque is Spanish for woodland), which are winter deciduous woodlands that attain
their maximum development on alluvium of old dissected floodplains, especially those laid down at the
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confluence of major watercourses and their larger tributaries (Brown, 1994). While there are no
mesquite bosques in the project area, the species itself present an environmental condition suggesting
potential historical occurrence.

Bosques are formed primarily along perennial to ephemeral streams at elevations below 1200 m
elevation (Brown, 1982) and have greatest development at the confluence of rivers and long floodplains
of large rivers with low gradient (0.004+0.001 m/m) that flow through wide, unconstrained valleys.
Mesquites are commonly found 5 to 20 feet (1.5 to 6.0 m) above the river channel. Mesquite generally
cannot reach water much below 46 feet (14 m), but have been known to reach up to 60 feet. Velvet
mesquite (Prosopis velutina) is the typical mesquite that forms bosques, because it is the only species to
reach heights greater than 35 feet (15 m) (Brown, 1994). Most bosques are composed of high densities
(200-800/ha) of young or second growth, multi-trunked trees, with overstory cover ranging from 55 to
94 percent.

In general, mesquite bosques owe their existence to shallow alluvial water tables. Mesquite trees are
facultative phreatophytes. Although mesquite has deep roots and tolerate some water stress, lowering of
the water table below 49 ft (15 m) can result in the death of a mesquite tree or cause conversion from
tree to shrub form. Water table decline from groundwater pumping has caused reduced leaf size and
high levels of canopy mortality in the bosque along Tanque Verde Creek in Tucson (Stromberg, Tress
et al., 1992).

Sonoran Riparian Woodlands and Wetlands - Hydric

The cottonwood/willow community is the most commonly recognized riparian community in the
Sonoran Desert, perhaps because of its symbolic association with pre-development conditions along
Arizona’s formerly perennial streams. It is restricted to the immediate floodplains of perennial streams
(Brown, 1994). The cottonwoods (Populus fremontii) and willows (Salix gooddingii, S. exigua), for
which the community is named, make up a large percentage of the cover of overstory species in mature
woodlands. Other important components in this community include ash (Fraxinus velutina) and
elderberry (Sambucus mexicana) in mesic areas, and a variety of mesquite (P. velutina, P. torryana and
P. pubescens) in the drier areas. In Arizona, these forests often occur along floodplains of large, low-
gradient, perennial streams (usually below 1250 m elevation) in wide, unconstrained valleys. Optimal
conditions for forest development are long depositional environments where fine-grained alluvial
substrates are present in the floodplain. Such streams often have multiple historic and/or active
channels, which undergo continual lateral adjustment, as they meander and form new alignments
(Stromberg, 1993). They often occur with other riparian types, including: (1) Sonoran riparian
scrubland (riparian plant community dominated by small bushy trees, shrubs and herbaceous plants),
dominated by seepwillow (Baccharis salicifolia), burro brush (Hymenoclea spp.), arrow weed (Tessaria
sericea), seepweed (Suaeda torreyana), or saltbush (Atriplex spp.); and (2) Sonoran riparian mesquite
(Prosopis spp.) bosque (Brown, 1994).
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'3.2.3  Wildlife
3.2.3.1 General Description

The riparian, wetland and outwash plant communities along the flowage easements of the Agua Fria
River provide a diversity of habitats suitable for wildlife. Different growth forms within these plant
communities—such as trees, shrubs, and herbs—serve to increase the number of feeding, roosting, and
nesting niches available to wildlife. Adjacent agricultural fields provide an additional food source.
Wildlife that would be located in the project area include amphibians and reptiles, such as toads, snakes
and lizards; numerous birds; and mammals, such as bats, skunks, rodents, jackrabbits and coyotes
(USACE, 1986). A more extensive wildlife description is given below.

Wildlife populations along the river channels in the study area are variable in size. Because of sand and
gravel mining operations, these reaches contain the most highly disturbed vegetation in the study area.
Off-road vehicle use and illegal trash dumping have also contributed to habitat degradation in the
channel area. Urbanization and agricultural conversion has removed nearly all wildlife habitat located
on the flood plains. Nevertheless, remaining habitats may support fairly diverse wildlife populations.

3.2.3.2  Wildlife Survey

A field reconnaissance along the Agua Fria River corridor was conducted by Kimley-Horn &
Associates to identify wildlife usage patterns and evaluate habitat potential (Kimley-Horn & Associates,
2001a). The field visits were conducted in late December, early January, early March, early June, and
late September in early morning or late afternoon (some of the December surveys were all day). The
field reconnaissance was timed as a function of seasonal variation in wildlife usage patterns and habitat
development. The field reconnaissance included pedestrian meander transects, blind surveys, and
identification of animal sign.

The resulting species list was modified to exclude wildlife found only in the upper or northern reaches
of the Agua Fria River. Table 3.2-5 summarizes the results of the field reconnaissance conducted for
the wildlife survey, as modified for the boundaries of this project.

Table 3.2-5 Agua Fria River Corridor Wildlife Population*

Scientific Name [ Comment
Reptiles
Single sightings in northern most and southem most areas. Possible resident

Common Name |

Westem diamondback | Crotalus atrox

rattlesnake throughout corridor (T/0)
Garter Snake Thamnophis marcianus Sighted in Lower Reach. Likely a resident T/0
Western banded gecko |Coleonyx variegatus Sighted Upper and Lower Reaches. Resident
Whiptalil lizard Cnemidophorus spp. Sighted T/O cormidor. Resident
Amphibians
Lowland leopard frog  |Rana yavapaiensis Sighted at George's Pond and Gila Confluence. Resident in noted areas — Open
water obligate
Bullfrog Rana catesbeinana Vocalizations at Upper Reach and Gila Confluence — Open water obligate. Non

native.

Birds

Mouming dove

Zenaida asiatica

Sighted T/O corridor. Nest T/O. Resident

Red-tailed hawk

Buteo borealis calurus

Sighted T/O corridor. Active nest in northem portion. Resident

Swainson's hawk Buteo swainsoni Pair sighted in Upper Reach, nest in Lower Reach. Likely Resident.
Western meadowlark  |Sturnella neglecta Sighted Upper and Lower Reaches. Resident
Pyrrhuloxia Cardinalis sinuatus Sighted T/O Upper Reach. Resident
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‘Common Name Scientific Name Comment

Westemn mockingbird  [Mimus polyglottos leucopterus |Sighted T/O. Resident

Sparrows Passer spp. Sighted T/O. Resident

Killdeer Charadrius vociferus Sighted in Upper and Lower reaches

Great blue heron Ardea herodias Sighted nesting at Gila confluence (Lower Reach) — Open water obligate —
Historical Records (1930s) note a 60 bird rookery south of Avondale, AZ on the
Gila River

White-faced ibis Plegadis chihi Sighted at confluence w/ Gila River (Lower Reach) — Open water obligate

Mammals

Coyote Canis /atrans Sighted/tracks/den Upper and Lower Reaches. Resident

Raccoon Procyon lotor Sighted and tracks T/O corridor. Resident

Black-tailed jackrabbit  [Lepus californicus T/O corridor. Resident

Mouse Peromyscus and Perognathus |Never sighted. Numerous burrows, scat, tracks T/O. Assumed Resident

Spp.
Desert cottontail Sylvilagus auduboni Sighted T/0. Resident

Source: Kimley-Horn, 2001a

T/O: Throughout

*  Wildlife excluded from this list because they were not sighted within the study area and identified only in the middle and
upper reaches of the river include: desert spiny lizard, roadrunner, cactus wren, Gambel’s quail, screech owl, curved bill
thrasher, Gila woodpecker, hummingbirds, kit fox, California myotis, peccary, bobcat, and kangaroo rat.

3.2.4 Special Status Species
Previous Findings

In 1978, when the USFWS issued its Coordination Act Report (CAR) for the flood control project, they
did not identify any Federal or State threatened or endangered species that were observed or known to
occur within the Agua Fria River portion of the project. However, the Yuma clapper rail (Rallus
longirostris yumanensis) was cited as potentially nesting in the wetland areas. The blue palo verde
(Parkinsonia floridum) and the honey mesquite (Prosopsis julifora) are native plant species that occur in
the restoration project area and that are protected by the State of Arizona (1981 Arizona Native Plant
Law: Arizona Revised Statutes, Chapter 7).

Current Findings

According to the 2002 U.S. Fish and Wildlife Service Coordination Act Report for this project, there
are no special status species that are known to occur in the study area (USFWS, 2002). However,
according to this report, habitats near the confluence of the Agua Fria River with the Gila River may
provide nesting, roosting or foraging opportunities for the endangered Yuma clapper rail (Rallus
longirostris yumanensis), southwestern willow flycatcher (Empidonax traillii extimus), and cactus
ferruginous pygmy-owl (Glaucidium brasilianum cactorum), or the candidate yellow-billed cuckoo
(Coccyzus americanus occidentalis) (USFWS, 2002). Native plant species such as Fremont cottonwood
are also of special concern (Frank Baucom, pers. comm., 2001; USFWS, 2002).

An updated evaluation of the 1978 USFWS CAR report of special status species potentially present
along the Agua Fria River was completed from USFWS and Arizona Game and Fish Department
(AGFD) databases by Kimley-Horn (2001a). Special status species include Federally threatened or
endangered species listed under the Endangered Species Act (ESA), and species that are considered at
risk by other agencies or organizations because of habitat loss or other threats to their populations and
may be subject to special management requirements or limitations by these entities.
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Protected species that exist or may potentially exist in or near the Agua Fria River are identified in
Table 3.2-6. Table 3.2-6 lists the common and scientific name, the protection status, and comments
about critical habitat designation, special circumstances, or other pertinent information that the survey
found, as modified for the boundaries of the Agua Fria Riparian Restoration Project (e.g., protected
species found outside the study area were removed). The table also notes residency and potential habitat
within the corridor. Species listed as threatened or endangered under the ESA are in bold.

None of the species listed in Table 3.2-6 that are protected by the AGFD or USFWS were sighted
during field surveys conducted by Kimley-Horn in 2000 or Harris Environmental Group in 2001, nor
was evidence of residency identified (field sign—such as nests, tracks, scat, etc). However, the black
necked stilt, a U.S. National Forest Service sensitive species, was observed at the Durango Regional
Outfall Channel restoration site (MCDOT, 2000). Based on recent historical surveys, and some surveys
in the Gila River, some of the waterfowl cited in Table 3.2-6 could be present in the open water and
wetland areas around the AWWTP. Native mesquite and paloverde are also protected under Arizona’s
native plant law. Portions of the Gila/Agua Fria River confluence contain closed canopy dense stands of
tamarisk that are potential southwestern willow flycatcher habitat. These areas may also provide
suitable habitat for the Yuma clapper rail. Historical records indicate clapper rails in the general area in
the early 1970s. If restoration activities are planned at either the Durango Regional Outfall Channel or
the river confluence, the Arizona Game and Fish Department and the Arizona Field Office of the
USFWS should be contacted to determine if protocol specific surveys are needed.

The bald eagle may be a transient species throughout the Agua Fria River study area and potential
nesting habitat is noted along the corridor (Kimley-Horn, 2001a. If activity is planned within potential
habitat areas, a pre-construction field reconnaissance should be conducted to verify nesting activity.
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Table 3.2-6 Speclal Status Specles that May Potentially Occur within the Restoratlon Project Area

Study Corridor

IICommon Name Scientific Name Protecﬂon Status Habitat Status Comment/Likelihood of Occurrence
Avian
Bald eagle Haliaeetus leucocephalus ESA- Threatened

Nesting habitat throughout corridor (T/O), most
prevalent in northern portion

On ESA delisting track

Black necked stilt Himantopus mexicanus Forest-S Grassy marshes, mudflats, pools, and shallow lakes Observed near Durango Regional Outfall
Channel restoration site (MCDOT 2000)
Western burrowing owl  [Athene cunicularia hypugea ESA-SC Lower and Middle Reaches, Open Areas None sighted, likely resident
BLM-S
WCSA -WC _
|§attus ferruginous Glaucidium brasilianum cactorum ESA - SC Dense desert scrub Observed outside project area
ygmy-owl
Great egret Ardea alba WSCA -SC Upper and Lower Reach, Open Water Rookery nester
Snowy egret Egretta thula WSCA -WC
Southwestern willow Empidonax trailli extimus ESA - Endangered Potential habitat at Gila confluence and at George's Coordinate w/USFWS and AGFD for survey
iflycatcher pond requirements

Yuma clapper rail

Rallus longirostris yumanensis

ESA - Endangered

Potential at Gila River. Marginal at George's pond

Coordinate w/USFWS and AGFD for survey
requirements

Western snowy plover  |Charadrius alexandrinus nivosus Forest -S Northern Upper and Gila River, Shorelines Migrant
WSCA -WC
Western yellow-billed Coccyzus americanus occidentalis Forest -S Upper and Lower Reaches, Riparian Parasitic Nester Migrant. Reported by AGFD
cuckoo WSCA -WC within five miles of project area; may forage in
area
Black-bellied whistling-  |Dendrocygna autumnalis WSCA -WC Northern Upper and Gila River, Open Water
duck
Fulvous whistling duck  {Dendrocygna bicolor ESA-SC Northern Upper and Gila, Open Water/Marsh
BLM -S
Mississippi kite Ictinia mississippiensis WSCA-WC Possible T/0O Extreme western edge of range . .
estern least bittern Ixobrychus exilis hesperis ESA-SC Northern Upper and Gila, marshes Reported by AGFD within five miles of project
WSCA - WC area
black hawk Buteogallus anthracinus Forest - S Northern Upper and Gila, Riparian
WSCA -SC
Mammals _
Lesser long-nosed bat  |Leptonycteris curasoae yerbabuenae |E Migratory species that occurs as summer resident in Project site out of known geographical range,
desert scrub habitats in southeastern and central no possible roosting sites or foraging resources
Arizona
Western red bat Lasiurus blossevillii WSCA -WC Marginal northern Upper Reach and Gila Scattered reports in County. Summer resident
only
Cave myotis Myotis velifer ESA -SC All Reaches, best in Upper, Desert scrub Will nest under bridges. Sighted in Middle
BLM-S Reach
Yuma myotis Myotis yumanensis ESA-SC Upper and Gila (water obligate for insects) Likely winter migrant
Fish
Desert pupfish Cyprinodon macularius ESA - Endangered Lower Gila River Reintroduced in four locations
Longfin dace Agosia chrysogaster ESA-SC Gila River basin Adapted to flash flood prone waters
BLM-§
Desert (Gila Mountain)  |Catostomus clarki ESA-SC Gila River basin
sucker BLM-S
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“cmmon Name Scientific Name Protection Status ﬁ;ﬁ%’afgg‘tﬂgr Comment/Likelihood of Occurrence
Sonora (Gila) sucker Catostomus insignis ESA-SC Gila River basin

BLM-S
Bonytail chub Gila elegans ESA - Endangered Gila River basin Extirpated from Gila River

WSCA -WC

Poeciliopsis occidentalis occidentalis

ESA - Endangered

Gila River

Currently limited to 7 natural sites

Xyrauchen texanus

ESA - Endangered

Extirpated from Gila River basin, Gila River is suitable
habitat

Critical habit designated, re-introduced in Gila
and Salt?

Maricopa tiger beetle Cicindela oregona maricopa ESA-SC
BLM-S
Forest =S
“?quaw peak talussnail | Sonorella allynsmithi ESA-SC
Forest -S
Herptofauna
Great Plains Gastrophryne olivacea WSCA -WC Potential Habitat Present (Open water areas surrounded | Very secretive species. Dietis almost
narrowmouth toad by creosote/mesquite etc) exclusively ants. Unlikely resident
IArizona toad Bufo microscaphus microscaphus ESA-SC Potential Habitat Present (Permanent ponds, rock Also called Southwestern toad. Known in Gila
Forest —-Sensitive bottomed creeks) River drainage.
ILLowland leopard frog Rana yavapaiensis ESA -SC Habitat Present (Deep pools along streams/rivers) Known in Gila River
Forest - S
WSCA -WC
rRedback whiptail Cnemidophorus burti xanthonotus ESA-SC Potential Habitat Positive identification difficult
BLM-S ‘
Forest- S
Arizona skink Eumeces gilberti arizonensis ESA-SC
BLM-S
Forest - S
WSCA -WC
Sonoran desert tortoise  |Gopherus agassizii (Sonoran ESA-SC Potential Habitat AGFD recommended Survey and Handling
Population) WSCA -WC Guidelines
[Man‘copa leafnose snake |Phyllorhynchus browni lucidus Forest - SC
Mexican garter snake Thamnophis eques megalops ESA-SC Habitat present (Dense vegetation surrounding water)  [Historical records in Gila River
Forest - S
WSCA-WC
[Desert rosy boa Charina trivirgata gracia ESA-SC
BLM-S
Forest -S
Plants
Ironwood Olneya tesota State identified Scattered species in all three reaches. Most evident No official status Task Force formed to devise
Upper Reach management
Tonto basin agave Agave delamateri ESA-SC Minimal Habitat Present Possible Scattered Occurrence
Forest-S
NPL - HS
[Hohokam agave Agave murpheyi ESA-SC Minimal Habitat Present Possible Scattered Occurrence
BLM-S
Forest- S
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Icommon Name Sclentific Name  |Protection Status g:;%fg&ﬂ:’ CommentiLikelihood of Occurrence
NPL - HS
Toumey agave Agave toumeyana var. Bella NPL-SR Minimal Habitat Present Possible Scattered Occurrence
[Flannel bush Fremontodendron californicum BLM-S
: NPL-SR
Varied fishhook cactus  |Mammillaria viridiflora NPL-SR Habitat present. Species noted in all three reaches Salvage where practical
Straw-top cholla Opuntia echinocarpa NPL-SR Habitat Present (Xeric sand and gravel areas)
[Fish creek rock daisy Perityle saxicola ESA-SC Habitat Present (Dry rock slopes/washes)
Forest - S
Tumamaoc globeberry Tumamoca macdougalii BLM-S
Forest - S
Arizona rosewood Vauquelinia califomica ssp. sonorensis |ESA - SC Potential habitat (Requires desert paloverde/cact, Outside of current range
BLM-S creosote/bursage)
Forest - S
Listed Habitats
Wetlands. Perennial N/A Arizona Recommendation {Northem most Upper Reach, Southern Most Lower No loss of existing habitat value. Conserve
streams, riparian areas Considered Resource Reach areas, recharge groundwater, manage for
Category | ecosystem
ESA - Threatened

listed under the Endangered Species Act (ESA) as threatened, with imminent jeopardy of becoming endangered. Regulation prohibits taking or in some
instances impacts to habitat without permit and mitigation (protection status similar to endangered)

ESA - Endangered listed under the Endangered Species Act (ESA) as endangered, with imminent jeopardy of extinction. Regulation prohibits taking or in some instances
impacts to habitat without permit and mitigation

ESA - SC listed under the Endangered Species Act (ESA) as species of concern. The USFWS has concerns about their conservation status. They are former C2 species
and do not have a regulatory status.

ESA -C candidate species, ready for listing
BLM - SSpecies listed by the Bureau of Land Management as sensitive species and might have special management requirements.
Forest - S US Forest Service listing for species considered sensitive by Regional Forester. Most have management requirements.

WSCA - WC, Wildlife of Special Concern in Arizona. Species indicated as WC are currently the same as those listed as Threatened Native Wildlife in Arizona. AGFD has
established management guidelines for many of these species.

NPL - HS, Arizona Native Plant Law - Highly Sensitive. No collection allowed. Does not prohibit removal, requires opportunity to salvage.

NPL - SR, Arizona Native Plant Law - Salvage Restricted Collection permit required. Does not prohibit removal, requires opportunity to salvage
Source: Kimley-Horn & Associates 2001a
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Description of Special Status Wildlife Species

The following is a brief description of the special status wildlife species that are most likely to use, or
be present within the project reach.

Southwestern Willow Flycatcher. An uncommon summer resident in Arizona and adjacent states, the
southwestern willow flycatcher (Empidonax trailii extimus) is a Federally listed endangered species. In
Arizona, the southwestern willow flycatcher breeds very locally along the Colorado River, the Alamo
Lake area, at the headwaters of the Little Colorado and San Francisco rivers, along the middle of the
Verde River, at Roosevelt Lake, and along the middle Gila and San Pedro rivers.

In Arizona, the southwestern willow flycatcher is found principally in dense willow, cottonwood, and
tamarisk thickets and woodlands along streams and rivers, and pure, streamside stands of Geyer
willow. Southwestern willow flycatchers typically arrive in suitable breeding habitat between late April
and mid-May. The flycatcher has one or more territories within a home range during the breeding
season. Although territory size varies considerably, flycatchers are generally found in habitat patches
ranging from 1.2 to 2.7 acres in size.

Western Yellow-billed Cuckoo. The western yellow-billed cuckoo (Coccyzus americanus
occidentalis), a Federal candidate species and a wildlife species of concern in Arizona, is relatively
widespread, occurring in the southern, central, and extreme northeastern portion of the State. This
species is most common along the San Pedro River, which is imperiled but still contains extensive
riparian forests. A small number of birds can be found at the Bill Williams River delta and along the
Gila River.

It prefers open woodland with clearings and low, dense, scrubby vegetation, often associated with
watercourses. In Arizona, the western yellow-billed cuckoo uses desert riparian woodlands comprised
of open-canopied Fremont cottonwood, willow groves, and large mesquite bosques for migrating and
breeding.

Yuma Clapper Rail. The Yuma clapper rail (Rallus longirostris yumanensis) is a Federally
endangered species and a wildlife species of concern in Arizona. It occupies a narrow range of habitats
that include tall cattails and bulrushes along the margins of shallow, stable ponds of freshwater
marshes. In Arizona, the Yuma clapper rail is known from a few scattered locations in freshwater
marshes along the lower Gila River and along the Colorado River from Mojave Valley, Arizona
southward.

Yuma clapper rails feed on crayfish, small fish, clams, isopods, and a variety of insects. They remain
on their breeding grounds in Arizona from mid-April to mid-September, when they migrate south to
Mexico for the winter.

3.2.5 Local Restoration Projects

The following restoration projects, regional parks or preserved areas along the Gila River all serve to
reverse the serious habitat fragmentation, degradation and loss of riparian, wetland and aquatic habitat
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~ that has occurred within Arizona. The Agua Fria ecosystem restoration project is compatible with these

efforts. The following is a brief description of compatible restoration projects in the area.

Casey Abbot Recreation Area. Located near the confluence of the Gila River, this has been designated
as open space by the City of Phoenix.

Tres Rios Demonstration Constructed Treatment Wetland Project. This project consists of
approximately 12 acres of emergent marsh, and free-water wetlands, and is located adjacent to and
within the confines of the 91st Avenue Wastewater Treatment Plant. There are currently three
operational wetlands sites: Cobble (4 acres), Hayfield (6 acres), and the Research Cells (1 acre). The
formal Demonstration Project is a $3.6 million dollar study funded by the City of Phoenix/ Sub-
Regional Multi-Cities Operating Group (SROG), U.S. Bureau of Reclamation (BOR), U.S.
Environmental Protection Agency (EPA), Army Corps of Engineers, the Arizona Department of Water
Resources (ADWR), and Arizona Game and Fish (AGFD) with three primary objectives:

o Determine if wetland systems can polish pre-treated wastewater to a level that would meet perceived future
discharge requirements.

o  Develop scale-up parameters for an approximately 800 acre fuli-scale system.

o Determine the net environmental benefit such a system and associated riparian habitat would have in the
Salt/Gila, and Agua Fria River area.

This project can provide useful information on the use of treated water for habitat improvement. Along
with the restoration project, it helps to contribute to overall habitat resources within the Gila and Agua
Fria Rivers.

Tres Rios Ecosystem Restoration Project. The purpose of this feasibility study is to investigate and
recommend appropriate solutions to accomplish ecosystem restoration in the Tres Rios study area. In
developing these solutions attention would be given to reducing flood damages to surrounding
developed and agricultural areas, providing additional water supply for municipal, industrial and
agricultural purposes, and offering recreational opportunities consistent with maintaining a healthy
ecosystem.

3.3 WATER RESOURCES

3.3.1 Regulatory Setting

Clean Water Act (CWA) - The CWA, a 1977 amendment to the Federal Water Pollution Control Act
of 1972, is the primary Federal law that protects our nation’s waters, including lakes, rivers, aquifers
and coastal areas. Its main objective is to restore and maintain the chemical, physical, and biological
integrity of the nation’s waters. Under the CWA, discharges into waters of the United States are
regulated through the National Pollutant Discharge Elimination System (NPDES) program. The
NPDES program regulates point sources and storm water into waters of the United States, but not other
discharges, such as dredged or fill material.

Three Sections of the Act are applicable to this project.
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Section 401 of the Act requires that any activity that requires a Federal permit, license, or approval and
may result in a discharge into a water body must be certified by the State regulatory agency. This
certification ensures that the proposed activity will not violate State and Federal water quality standards.
Section 404 dredge and fill permits and Section 402 (NPDES) permits are the most common actions
requiring Clean Water Act Section 401 certification in Arizona.

The purpose of the law is to restore and maintain the chemical, physical, and biological integrity of the
Nation's waters. Clean Water Act Section 401 requires a review of Federal permits, actions, and
approvals that may result in a discharge to waters of the State (including wetlands and many washes) to
ensure compliance with State water quality standards.

The Arizona Department of Environmental Quality is responsible for Section 401 State water quality
certification of Federal permits, such as Sections 404 and 402. EPA issues water quality certification on
tribal lands in Arizona.®

Section 402 of the Act requires that owners/operators of construction sites where one or more acres of
land will be graded or disturbed must apply for coverage under EPA's General Permit for storm water
discharges associated with construction activities. EPA Region IX (in San Francisco) administers the
NPDES program because Arizona is one of six states not authorized to implement their own program.
Arizona is in the process of obtaining State authorization.

The application of the NPDES program to construction activities is to improve water quality by
establishing a permit system to reduce erosion potential, minimize sedimentation, and eliminate non-
stormwater discharges from construction sites. A project cannot be phased to avoid permit compliance
or application for a permit. With respect to the application of aquatic herbicides, an AZPDES permit is
not required for application of aquatic pesticides/herbicides in Arizona. To date, the Arizona
Department of Environmental Quality has not finalized a general permit for this and there are no
immediate plans to do so. The ADEQ assumes however, that herbicides will be applied by a licensed
applicator in accordance with the label requirements and that herbicides be FIFRA-approved for aquatic
use (Varga, pers. comm., 2004).

Section 404 of the Clean Water Act regulates the discharge of dredged or fill materials into the waters
of the United States, including rivers, streams, and wetlands. The USACE administers the Section 404
permit program. In the case of projects such as this that are undertaken by the USACE and that include
activities regulated by Section 404, an evaluation is completed to demonstrate compliance; the USACE
does not issue itself a permit. However, the local sponsor is issued a permit to maintain the project after
it has been constructed. See Appendix D for the Section 404(b)(1) evaluation.

¢ The Ninth Circuit Court of Appeals in Defenders of Wildlife v. EPA vacated EPA’s
delegation of authority to AZ to issue 402 permits. However, pending further action by
the Ninth Circuit Court responding to EPA’s request for a rehearing, EPA still considers
AZ program to remain in effect. Depending upon the decision of the Ninth Circuit on the
motion for rehearing, the issuance of Section 402 permits may go back to the EPA.
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Executive Orders 11988 and 11990, Floodplain Management and Protection of Wetlands,
respectively - These Executive Orders require Federal agencies to provide leadership to protect the
natural and beneficial values served by floodplains and wetlands. Federal agencies are directed to avoid
development in floodplains where possible, and to minimize the destruction or degradation of wetlands.

River and Harbors Act of 1899 - The Rivers and Harbors Acts address projects and activities in
navigable waters and harbor and river improvements. Section 10 of this Act (33 U.S.C. 403) prohibits
the unauthorized obstruction or alteration of any navigable water of the United States. In Arizona,
Section 10 only applies to the Colorado River and is therefore, not applicable to this project.

State of Arizona, Groundwater Management Act - To address the over-drafting of Arizona's
groundwater supplies, the Arizona State Legislature passed the Groundwater Management Act in 1980.
The Groundwater Management Act specified areas that are depleting groundwater resources to be
designated as Active Management Areas or AMAs. The Phoenix metropolitan area and four other areas
with severe groundwater overdraft fall into these categories. The goal of the Phoenix AMA is to reach
Safe Yield by 2025. Safe Yield is defined as the hydrologic concept of achieving and maintaining a
long-term balance between the annual amount of groundwater withdrawn in an AMA and the annual
amount of natural and artificial recharge in the AMA. The Groundwater Management Act divided the
time period between 1980 and 2025 into five intervals. Each interval has an associated Management
Plan that will incrementally move the Phoenix AMA into Safe Yield. All large municipal providers
(e.g., City of Avondale) within the Phoenix Active Management Area must comply with reducing
groundwater use and achieving Safe Yield (Avondale, 2002a. Refer to Section 3.3.2.2 for more
information on the Phoenix AMA.

3.3.2 Groundwater

This section reviews information obtained from a number of sources: USACE, FCDMC, USGS,
ADWR, City of Avondale, Salt River Project and the Buckeye Irrigation District. These sources of
information have been used to compile a general picture of hydro geologic and groundwater conditions
in the project area for the purpose of assessing the quantity and quality of groundwater resources
available for restoration efforts under existing and future with project conditions. A definitive
groundwater study directly applicable to the restoration project area has not yet been identified from
these sources; therefore, site specific investigations on this subject will be continued in the plans and
specifications phase of study. Given that the restoration alternatives assume the pumping and use of
groundwater, quantitative data on ground water supplies and pumping rates will need to document
current and future groundwater conditions within the restoration project area.

3.3.2.1 General Aquifer Description and Trends

Along the Agua Fria River, depth to water table steadily declines upstream from less than 15 feet at the
Gila River-Agua Fria River confluence to approximately 55 feet in the vicinity of Avondale, to
approximately 155 feet at the New River — Agua Fria River confluence (USACE, 1986).
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-The Phoenix Basin consists of quaternary and tertiary alluvial fill deposits that extend to depths of
several thousand feet near the center of the basin. There are three hydro geologic units within these
deposits: the Lower Alluvial Unit, Middle Alluvial Unit and Upper Alluvial Unit (Corkhill et al.,
1993). These units are differentiated by their general composition. The lower alluvial unit consists of
conglomerate and gravel, the middle alluvial unit consists of silt and clay, and the upper alluvial unit
consists of gravel and sand. The groundwater within these units is generally unconfined. The Upper
Alluvial Unit is 200 to 400 feet thick and has been dewatered in some areas, but in the project area this
unit is still the source of groundwater. Small water supplies can also be obtained within the basin from
the crystalline and consolidated sedimentary rocks in the mountains bounding the basin. Significant
occurrences of fine-grain materials do, however, create local semi-confined or confined conditions.
Water-well data indicate that local perched or semi-perched conditions also exist (USACE, 1986).
During the operations of sand and gravel pits, open pits that are no longer being mined are often filled
with reject materials including fine-grained materials that have been washed from the coarser materials
and are deposited in the bottom of pit. The presence of fines in the former pits can create perched water
conditions. Because of the extensive history of backfilled sand and gravel operations along the Agua
Fria, it is anticipated that perched water will occur at locations within the project site. The current sand
and gravel operations near the AWWTP Restoration Site may have wells that pump groundwater.
However the effect on the groundwater table will be localized to an area that is adjacent to the well.
While it is possible that an expansion in sand and gravel operations could be accompanied by greater
groundwater pumping and some drawdown of local groundwater, given the general amounts of
groundwater permits held by sand and gravel operators (see Section 3.3.2.2), the long term effect on
the groundwater table of the site is likely to be minor.

Groundwater flows generally east to west from the Salt River toward a major cone of depression near
Luke Air Force Base, approximately 5 miles west of the project area at its closest extent. Groundwater
movement toward this cone of depression from the confluence of the Gila and Agua Fria Rivers is in a
more northwestward direction toward a second cone of depression in the Deer Valley area. These cones
of depression have occurred in the groundwater table as the result of local concentrated overpumpage.
Recharge to the groundwater basin is derived from seepage of irrigation waters, streamflow, rainfall
underflow of groundwater and active recharge. Recharge from streamflow and rainfall is minor, and
the amount of recharge from the remaining sources has not offset the progressive lowering of the water
table (USACE, 1986).

Long-term groundwater withdrawal has resulted in a general decline in water levels in the Phoenix
Basin. West of the Agua Fria River and in Deer Valley, the average water-level decline has been about
250 feet and in some locations more than 350 feet since 1923. Near the New and Agua Fria Rivers this
decline has been about 120 feet. Water-level declines continue to decrease southward toward the Gila
River, where declines have generally averaged less than 50 feet. Most of the decline has occurred since
the 1940s when intense groundwater development began. The overall trend indicates a progressive
decline in water levels northward from the Gila River.

In a 1996 ADWR modeling report, the groundwater change between 1983 to 1991 for the Agua Fria
between McDowell Road and the Gila River was reported to have remained constant to having lowered
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by up to 25 feet (Hipke et al., 1996). In part, this may be because a decrease has occurred in the
groundwater pumpage since the mid-1960s because of the progressive change from agricultural to
residential. Modeling performed by Integrated Water Technologies, Inc. in 1997 for the City of
Avondale in association with their recharge permit application suggests that over 20 years of recharge,
the overall water level increases will be relatively minor and only affect the area within less than a mile
radius of the infiltration point (just north of McDowell Road, at the northern boundary of the
restoration project). Their modeling suggests that at the Phoenix-Goodyear Airport Superfund site (4.5
miles southeast of the recharge site), the groundwater will continue to drop 10 to 20 feet within the next
20 years.

3.3.2.2 Phoenix Active Management Area’

General Description

The groundwater supply beneath the study area is regulated by the Arizona Department of Water
Resources (ADWR) and falls within the Phoenix Active Management Area (AMA) of ADWR. To
understand the complexity of water issues and how this might affect water supplies to the restoration
project, it is necessary to understand the general purpose and function of the Phoenix AMA. The
Phoenix AMA is one of five AMAs in the State (along with Prescott, Pinal, Tucson, and Santa
Cruz), which were established pursuant to the 1980 Groundwater Management Code (GMC). The
Code provides the management framework to ensure that dependable water supplies are available
well into the future. To do this, the Code places conservation requirements on municipal and
agricultural water use and promotes the use of renewable supplies, such as Colorado River water
delivered via the Central Arizona Project (CAP) and effluent.

The Phoenix AMA is located in central Arizona and covers 5,646 square miles (Figure 9). The AMA is
defined by geopolitical boundaries as well as watersheds and groundwater basins. It includes the
majority of Maricopa County and small portions of Yavapai and Pinal Counties, and also includes 23
incorporated cities and towns, 37 irrigation districts and one Air Force Base. The Fort McDowell and
Salt River Pima Maricopa Indian communities are located in the AMA, along with portions of the Gila
River Community.

Part of the basin and range physiographic province, the Phoenix AMA consists of gently-sloping
alluvial plains separated by predominantly north to northwest trending mountain ranges. Land-surface
elevations range from less than 800 feet above mean sea level at Gillespie Dam to over 6,000 feet
above mean sea level in the Superstition Mountains. Elevations on the basin floors typically range from
1,000 to 2,500 feet above mean sea level.

The Phoenix AMA is drained by five major rivers: Salt, Gila, Verde, Agua Fria, and Hassayampa
(Figure 10). The Salt River below Granite Reef Dam is ephemeral, flowing only in response to local
flooding and releases from upstream reservoirs. The Gila River between Ashurst-Hayden Dam and the
confluence with the Salt River also is ephemeral, flowing only in response to flooding and reservoir

7 All of the information in this section was taken from the Arizona Department of Water Resources (ADWR) website:
http://www.az.gov/WaterManagement/Control/AMAs.
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releases. Below the confluence, the Gila River flows perennially due to effluent discharge from the City
of Phoenix 91st Avenue Wastewater Treatment Plant. The Verde River within the AMA is perennial;
the Agua Fria and Hassayampa Rivers are ephemeral.

The Phoenix AMA consists of seven groundwater sub-basins: East Salt River Valley (ESRV), West Salt
River Valley (WSRV), Hassayampa, Rainbow Valley, Fountain Hills, Lake Pleasant, and Carefree.
The restoration project area falls within the WSRV where a large majority of the population also lives.
Agricultural water use occurs predominately in the east and southeast areas of the East Salt River
Valley sub-basin and in the west and southwest areas of the West Salt River Valley (e.g., agricultural
areas adjacent to the restoration project area).

Phoenix AMA Goal

The Phoenix AMA has a statutory goal of achieving safe yield by the year 2025. Safe yield means that
the amount of groundwater pumped from AMA aquifers on an average annual basis must not exceed the
amount that is naturally or artificially recharged. This safe-yield goal applies to the AMA as a whole.
This means that water level declines in one sub-basin of the AMA can be offset by recharging water in
another part of the AMA.

Phoenix AMA Water Supplies and Demand
Agricultural Water Supplies and Demand Within the Phoenix AMA

Agricultural water use in the Phoenix AMA has always comprised a significant percentage of the total
water use within the AMA. Irrigation districts within the Phoenix AMA acquire water supplies from
four primary sources: (1) groundwater, (2) surface water, (3) CAP water, and (4) effluent. The
restoration project area overlaps with or is adjacent to the Salt River Project area, the Buckeye
Irrigation District, and the Roosevelt Irrigation District.

The Roosevelt Irrigation District (RID) receives effluent from the City of Phoenix, and pumps
groundwater. Of the total amount of groundwater that RID pumps, approximately 85 percent is pumped
from its own well field in the southwest portion of the Salt River Project (SRP) just east of the Agua
Fria River. The district annually purchases about 5,000 acre-feet of effluent from the City of Phoenix's
23rd Avenue Wastewater Treatment Plant. In addition, RID began taking 30,000 acre-feet of effluent
from the City of Phoenix in 1995 through a water exchange agreement.

Buckeye Irrigation District (BID) averages 12 to 18 percent groundwater, uses approximately 30,000
acre-feet of effluent that is produced by the 91st Avenue Wastewater Treatment Plant in Phoenix, and
the balance of deliveries are from diverted Gila River water. This effluent use by Buckeye is water
exchanged for groundwater with the City of Phoenix. Most of the surface water used in the Buckeye
Irrigation District is effluent discharged by the City of Phoenix. The District has a surface
impoundment protected by dikes immediately west of the confluence of the Gila and Agua Fria Rivers.
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The Salt River Project is the Phoenix AMA's largest irrigation district. Groundwater deliveries have
varied from 2 to 44 percent of the total water delivered over the last 10 years, with spill and surface
water from the Salt and Verde Rivers making up the balance.

Non-Indian Agriculture. There are a total of 37 active irrigation districts in the Phoenix AMA. These
districts served 90 percent of all Irrigation Grandfathered Rights (IGFRs) (6756 IGFRs of 7478 IGFRs)
and served 74 percent of all water delivered to agriculture in 1994 (745,368 AF of 1,002,188 AF).

The six largest irrigation districts delivered approximately 65 percent of all agricultural water used and
87 percent of all agricultural water delivered to irrigation district customers. These six irrigation
districts are SRP, RID, RWCD, MWD, BID and New Magma irrigation district. Table 3.3-1 identifies
the irrigation districts in the project area, the irrigation acres, 1994 allotment and 1994 water use

figures.
Table 3.3-1 Non-Exempt IGFR Characteristics for Irrigation Districts
Within or Adjacent to the Restoration Project Area
Imigation | Number of Rights | Irigation Acres | 1994 Allotment | 1994 TOtal Water | 4g94; Gy
Buckeye 186 18,581 123,353 97,693 15 %
Salt River 9
Project 1,465 70,373 410,536 265,940 32 %
Roosevelt I.D. 375 36,674 237,938 146,885 98 %

Source: ADWR website, 2003.

In 1994, small irrigation grandfathered rights were deregulated by legislative initiative. Small IGFRs
(called exempt rights) are those rights of 10 acres or less that are not part of a larger farming operation.
This deregulation was designed to remove most regulatory provisions associated with IGFRs, such as
conservation requirements (water duties), groundwater withdrawal fees and annual reporting provisions.
The exempt rights only account for 4 percent of the total water use in the agricultural sector.

Non-exempt IGFR characteristics for the Buckeye and Roosevelt Irrigation Districts for 1994 are
provided in Table 3.3-1

Crop type and the number of acres dedicated to each crop has been relatively stable over time in the
AMA. During the 1975 through 1979 period (the period of record for establishing water duties), the
primary crops grown were cotton, wheat, barley, and alfalfa. During the 1990 through 1994 period, the
same crops dominated the scene. Although the total number of acres cropped has declined significantly
between these two periods,® the type of crops grown and the percent they comprise of total crops grown
remains similar.

Indian Agriculture. Indian communities are major agricultural water users in the Phoenix AMA. The
Fort McDowell Indian Community, the Salt River Indian Community and portions of the Gila River
Indian Community are located within the AMA. In 1986, the U.S. Bureau of Indian Affairs and tribal
officials estimated that 29,423 acres were irrigated using an estimated 152,889 AF of water, 69 percent

& From 1975 to 1979 and then from 1990 to 1994, the production acreage of the four major crops dropped as follows (in
millions of acres): cotton 1.0 to 0.73; alfalfa 0.38 to 0.26; wheat 0.31 to 0.11; and barley 0.11 to 0.05.
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of which was groundwater. These cropped acres represent approximately 50 percent of the total
irrigable farmland within the communities in 1986. Indian cropping patterns are similar to those of non-

Indian.

Economic Conditions. Farm economics is the most significant variable in agricultural production,
acreage, and water use. The agricultural economy tends to be cyclical and difficult to predict. There is
a positive correlation between the main crop prices of cotton, wheat, alfalfa, and agricultural water use
in the Phoenix AMA.

Municipal and Industrial Supplies and Demand Within the Phoenix AMA

Renewable Water Sources. These currently supply 73 percent of municipal demand, which is a
reduction of groundwater dependence by 11 percent from 1985. Renewable supplies used by municipal
providers in the Phoenix AMA include Salt and Verde River water from SRP and other diversions,
Colorado River water through Indian Water Rights Settlements and other agreements, both treated and
untreated CAP water, and effluent.

Renewable supplies used for potable uses were established by the City of Phoenix in 1931. Since that
time, the larger communities in the valley have built treatment facilities to utilize their Salt River
Project (SRP) surface water supplies; however, groundwater continued to be the primary source of
potable water.

As the per capita use of groundwater has declined over the past ten years, the use of renewable supplies
has increased. Additionally, as the total water use increases in the municipal sector, renewable supplies
are being utilized instead of groundwater. The use of CAP water has increased 28 gallons per capita per
day (GPCD) while groundwater use declined 20 GPCD. Surface water from SRP continues to be the
primary surface water supply in the Phoenix AMA. This supply of water for member lands is the least
expensive source of water and in wet years the availability of free water, "spill water," encourages the
use of this supply. Direct use of effluent has increased as a replacement source of potable water for
non-potable uses (i.e., turf landscape watering and aesthetic lakes). As potable demands increase,
effluent reuse will play an increasingly important role in water management.

Groundwater Supplies. Historically, municipal providers in the Phoenix AMA relied solely on
groundwater supplies to provide a potable water source for its residents and industries.

Since the beginning of the First Management Plan period, groundwater use in the municipal sector has
decreased approximately 7 percent. As a percent of total municipal water use, groundwater is becoming
a smaller ingredient, decreasing from 44 percent of total municipal use in 1980 to 27 percent of total
municipal use in 1994. Municipal providers in the Phoenix AMA have made significant capital
investments to acquire and build infrastructure to utilize renewable resources. Cooperative planning by
the large municipalities has aided in the development of a regional recharge facility, the Granite Reef
Underground Storage and Recovery Project, and establishment of intergovernmental agreements to
provide for the transportation, treatment and use of renewable supplies.
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-Industrial Water Supplies. Forty-six percent of industrial program demand is met by groundwater,
29.4 percent is met by effluent, surface water accounts for 20.9 percent and CAP makes up the
remainder at 3.4 percent. It should be noted that most effluent use is at Palo Verde Nuclear Generating
Station. If this use were excluded from the total, effluent use would constitute only 7 percent of all
industrial program demand.

The primary industrial users in the Phoenix AMA consist of turf-related facilities, sand and gravel
operations, dairies, and electric power generating stations. The industrial classification is given to all
non-irrigation users of water, which pump or receive groundwater.

Industrial demand represented approximately 5.8 percent of all water use in the AMA in 1994.

Turf-related Facilities. Turf-related facility demand is met through a number of different sources,
including: non-irrigation grandfathered rights and general industrial use permits (groundwater);
irrigation districts; municipal providers; contracts with CAWCD; and wastewater treatment plants.

Overall 50 percent of turf-related facility water use was groundwater, followed by surface water,
effluent, and CAP. Effluent and CAP use have increased steadily, mainly by golf courses. Turf-related
facility use has remained fairly stable although it fluctuates yearly with weather conditions, rising in hot
dry years and dropping in relatively cooler and wetter years. Use has ranged from a low of 79,500 AF
in 1992 to nearly 97,000 AF in 1989.

Turf-related facilities apply water to ten or more acres of water-intensive landscaped area and include
golf courses, parks, schools, cemeteries, common areas and other facilities. The turf-related facility
program is wide ranging and includes facilities such as Turf Paradise, Sky Harbor International Airport
and the Phoenix Zoo. There were a total of 396 turf-related facilities in the Phoenix AMA in 1994, an
increase of 38 facilities since 1987. One hundred five facilities are industrial users.

Water is used at turf-related facilities to irrigate turf and low water use landscaping and to maintain lake
levels due to evaporative and seepage losses.

Golf Courses. Golf courses account for over two-thirds of turf-related facility water use. Use has
fluctuated since 1987, peaking in 1994 at 65,820 acre-feet (the latest year data are available). There
were 125 golf courses in the industrial program in the Phoenix AMA in 1994, 69 of which are
industrial right or permit holders. Golf courses are the largest turf facilities, usually having more than
80 acres of water intensive landscaping. The average turf application rate in 1993 is higher than for
most other turf-related facilities, driven chiefly by concerns for appearance and playability. Overseeing
with ryegrass in the winter is common.

Golf course demand is chiefly met by groundwater (59 percent) and surface water (23 percent), with
other supplies meeting the rest of the demand. Recent efforts by the City of Scottsdale to provide CAP
water (as interim measure to ultimately provide effluent) to a number of courses in its service area have
increased use of that source considerably (9 percent). Effluent use has steadily increased to 7 percent in
1994.
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Homeowners Associations. Twenty-five percent or 2,440 AF of homeowner association demand is met
through industrial groundwater rights or permits. Effluent use by three facilities led to this supply
accounting for 19 percent of all common areas use in 1994.

Homeowners associations used over 9,900 acre-feet of water in 1994. There are 28 homeowner
association common areas in the program. Most of the areas were completed or underway prior to the
passage of the 1987 Lakes Bill, which limited lake development. As a result, many have large expanses
of lakes, which contribute greatly to their water demand. Homeowners associations have a
comparatively high average turf application rate.

Parks. Most park demand is met by municipal providers (35 percent) or irrigation districts (60
percent), while only three parks hold industrial groundwater rights. As a result, only 23 percent of park
demand is met by groundwater. Eighty-seven parks used over 8,900 AF of water in 1994. Parks are
usually deficit irrigated and generally do not oversee. Probably the greatest determining factor for a
park's water use rate is the age and efficiency of a park's irrigation system.

Schools. Similar to parks, most school demand was met by municipal providers and irrigation districts
(38 percent and 58 percent, respectively) in 1994. Only 11 schools hold groundwater rights.
Groundwater accounted for 13 percent of all water use in 1994. There are 128 schools that are turf
facilities, which have used about 8,200 AF of water in 1994. Compared to other turf-related facilities,
average school acreage is small, with nearly three-quarters of all schools having less than 20 acres of
water-intensive landscaping. Application rates are low for schools and deficit irrigation is common.
Overseeding is rare. There are no schools currently regulated in the industrial program in the Phoenix
AMA, which receive effluent for irrigation.

Cemeteries. Forty-five percent of cemetery demand is met through industrial groundwater rights or
permits, while the remainder is surface water. The 13 cemeteries that are turf-related facilities in the
Phoenix AMA used approximately 1,600 acre-feet of water in 1994. Most cemeteries have less than 30
acres of water intensive landscaping in the Phoenix AMA. The average application rate for cemeteries
is highest of all turf-related facilities.

Miscellaneous Turf Facilities. Thirty-seven percent of the use by turf-related facilities classified as
"miscellaneous” is groundwater and 63 percent surface water.

Dairies. Dairy use is entirely groundwater and has been steadily increasing from 6,970 acre-feet in
1987 to 7,460 acre-feet in 1994. Dairies hold rights or permits to withdraw approximately 15,800 acre-
feet of groundwater in 1994. The dairies subject to conservation requirements in the Phoenix AMA are
clustered southeast of Chandler and Gilbert and in the West Valley. Water use at dairies is for animal
drinking needs, barn clean-up, animal cooling and udder washing.

Sand and Gravel Operations. All sand and gravel water use is groundwater. There are 21 sand and
gravel facilities in the AMA, primarily clustered along the Salt and Agua Fria riverbeds. Sand and
gravel facility water use follows construction needs in the area and so is highly variable from year to
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year, ranging from a low of 7,200 in 1994 to a high of 13,400 in 1992. The total allotment associated
with these facilities is over 25,000 acre-feet.

Water is used at sand and gravel facilities to wash unconsolidated alluvial deposits after mining to
remove fine-grained particles. The wastewater is sent to disposal ponds where the sediment is allowed
to settle out and is recycled back to the plant, allowing for considerable recycling. Water is also used to
control dust, wash vehicles and equipment and to produce concrete, bricks, block and asphalt.

Electrical Power Plants. Including the Palo Verde Nuclear Generating Station in the water use by
industrial power plants, 93 percent of power plant use in the Phoenix AMA is effluent (used by Palo
Verde), the remaining water use is by plants using groundwater.

With the exception of 1989 which had notably higher use, groundwater use by the three electric power
generation plants in the Phoenix AMA has been very stable year to year, approximately 3,300 acre-
feet. The electric power companies hold rights with a combined allotment of over 12,000 acre-feet.

One facility in the program is the Palo Verde Nuclear Generating Station. It uses primarily effluent
piped in from the 91st Avenue Treatment Plant. Annual use has been approximately 42,000 acre-feet
the last several years.

Feedlots. Water demand by feedlots is met with groundwater. There are 10 feedlots in the AMA in
1994 accounting for less than 1 percent of all industrial water use. Water use by feedlots appears to be
generally declining since 1987. Many feedlots have been pushed out of the AMA due to urban
encroachment in the past several decades. Feedlots held groundwater right allotments of approximately
2,155 acre-feet in 1994.

Water use at feedlots is for animal drinking needs, dust control, and other uses. Holding pens are
cleared of dust by applying water to the land surface using either a mobile tank and a gun sprinkler,
portable water lines or a permanently installed sprinkler system.

General Industrial Users. General industrial users, by definition, are issued permits to use
groundwater. General industrial users represent a wide range of industrial uses that are not regulated
under sector-specific portions of the industrial conservation program, including electronics and
aerospace, food processing and water and ice production. Use by general industrial users was about
9,200 acre-feet in 1994 or 5.5 percent of industrial program demand. Water use by general industrial
users has trended downward from nearly 17,500 acre-feet since 1987. The total allotment associated
with general industrial users is approximately 66,581 acre-feet.

Municipal. Municipal water providers include cities, towns, private water companies or irrigation
districts serving potable water to residential users and both potable and non-potable supplies to non-
residential customers. In 1980, total municipal water use was estimated to be approximately 20 percent
of the total AMA water use. By 1994, municipal water use totaled 750,878 acre-feet, representing 40
percent of the total Phoenix AMA water use.
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"Municipal providers in the Phoenix AMA are comprised of 33 large municipal providers (those
individually serving over 250 acre-feet annually), which account for approximately 99 percent of the
AMA's total municipal water supply, and 80 active small providers, comprised primarily of private
water companies, well cooperatives, and home owner associations. The City of Phoenix provides the
majority of the municipal water, supplying 41 percent of the municipal water to approximately 45
percent of the AMA's population.

Large municipal providers have strict regulatory requirements. Of the current 33 large municipal
providers in the Phoenix AMA, 14 are publicly owned and operated systems within municipalities, and
19 are private water companies (including well cooperatives, home owner associations, and institutional
facilities).

Private water companies in the Phoenix AMA have historically relied on groundwater supplies as a
source for their customers. Since 1985, water use by private water companies has increased 30 percent,
with only four providers actively utilizing renewable supplies.

Municipalities in the Phoenix AMA account for 92 percent of the total water used by large providers
and 93 percent of the total AMA population. Since 1985, water use in these service areas has increased
25 percent. Renewable supplies make up 78 percent of the total water delivered by municipalities.
Municipalities also account for 99 percent of all renewable supplies used in the municipal sector.

Providers serving untreated water, primarily for urban irrigation, through a system separate from their
potable distribution system are classified as untreated providers. Thirty-one large untreated providers
have been identified in the Phoenix AMA. Sources of untreated water include groundwater, CAP and
Salt and Verde River water. These providers reported delivering 128,726 acre-feet of untreated water in
1993 to approximately 395,071 acres.

Distinct differences in water use characteristics exist between large water providers in the eastern and
western portions of the Phoenix AMA. Providers in the western portion of the AMA, except the City of
Glendale, are primarily serving groundwater to their customers. The location of the CAP canal and
extent of the Salt River Project service area has limited the ability to provide renewable supplies to west
side water users. Most east valley providers, including the entire City of Phoenix service area, have
acquired new sources of water in addition to developing and implementing large recharge and recovery
projects.

Historic Trends: 1985 - 1994

Table 3.3-2 illustrates historic Phoenix AMA total population, total water use (includes spill water),
and gallons per capita per day (GPCD) rates for the years 1985 through 1994.

Table 3.3-2 Historic Water Use Trends in the Phoenix AMA (1985-1994)

Year Population Total Use (AF) Total GPCD Res GPCD Non-Res GPCD
1985 1,808,409 492 594 243 152 i
1986 1,882,230 518,836 246 143 82
1987 1,960,320 553,618 252 157 67
1988 2,007,473 569,634 253 157 69
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1989 2,085,538 596,724 255 155 83
1990 2,089,025 566,574 242 146 76
1991 2,137,034 579,853 242 145 73
1992 2,197,259 549,695 223 133 69
1993 2,260,819 581,012 229 139 68
1994 2,326,906 619,167 238 146 70

Source: ADWR website, 2003. AF: Acre-feet; GPCD: Gallons Per Capita Per Day

The total per capita rate for the Phoenix AMA has decreased 6 percent from 252 GPCD in 1987 to 238
GPCD in 1994. GPCD rates have fluctuated from a high of 255 GPCD in 1989 to a low of 223 GPCD
in 1992. Since 1987, AMA total GPCD rates have consistently declined with the exception of 1989 and
1994, which have been shown to be years with high evapotranspiration.

Phoenix AMA Issues
Agricultural Sector Issues

Farmers contend that the current water duty program restricts their ability to maximize profits. The
ADWR is currently evaluating whether alternatives to the current water duty and maximum farm
allotment program may be developed and implemented.

General Industrial Use Permits

Industrial users (as opposed to individual users) rely heavily on mined groundwater. Industrial users
beyond distribution lines of municipal providers or other sources may apply for a General Industrial
Use permit (GIU). Although there are statutory provisions that limit use of GIUs and non-irrigation
grandfathered rights to prevent unnecessary and unreasonable use of groundwater and prevent the
drilling or redrilling of wells where damage may be caused to surrounding land or to other water users
from the concentration of wells, the examination of sub-basin wide effects as a pre-condition to
pumping groundwater is not addressed. Pre-existing groundwater levels in a sub-basin or future effects
on groundwater levels that may be caused by use within the sub-basin are not conditions for permit
issuance. New industrial users who apply for GIU permits or convert or convey non-irrigation
grandfathered rights may be doing so in areas where groundwater drawdown is potentially severe.

There is a large volume of unused groundwater allotment associated with the industrial sector. Rights
and permits held by industrial users in 1994 totaled nearly 192,000 acre-feet. Use pursuant to these
rights and permits in 1994 was 35 percent of the total allotment. For example, electric power used 26
percent of their approximately 7,000 acre-feet allotment; mineral extraction used 32 percent of their
approximately 32,000 acre-feet allotment; Type I non-irrigation rights used 19 percent of their 61,000
acre-feet allotment and Type II non-irrigation rights used 48 percent of their 79,000 acre-feet allotment
in the AMA. Type II non-irrigation rights are not appurtenant to the land and may be used anywhere in
the AMA for any non-irrigation purposes. They may be bought or sold or leased in whole and in part.
This gives them the greatest flexibility for potential use in the future, possibly in areas or sub-basins
where groundwater drawdown is already or will be severe. With over 40,000 acre-feet of Type II rights
unused in 1994, these rights may prove to be an obstacle toward reducing groundwater dependence in
the industrial sector.

Final Detailed Project Report 3-37 August 2007




Agua Fria Riparian Restoration 3. Environmental Setting

The industrial user’s ease at obtaining further groundwater withdrawal authority and access to large
quantities of unused groundwater allotments, which have been described in the previous sections,
illustrates how capable the sector is at further contributing to the problem of overdraft.

Users in other sectors have limits imposed on their abilities to mine groundwater. The industrial sector
has none of these restrictions to pump groundwater. It can continue to pump or establish pumping in
areas or sub-basins where other local entities have undertaken great expense to stop groundwater
pumping to improve physical availability in the area.

The Role of Resource Based Planning

The goal of safe-yield has been defined as a balance between total recharge in the AMA and total
withdrawals. To accomplish this goal requires the knowledge of groundwater movement, groundwater
volumes, and locations of withdrawals and recharge. Because of the large size of the AMA, hydrologic
conditions vary considerably across the AMA resulting in various water management implications. The
Department needs to examine the role of recharge in reversing areas of major groundwater drawdown,
as well as water quality, soil aquifer treatment, and long-term storage issues.

3.3.2.3  Groundwater Recharge

The ADWR administers an Underground Water Storage, Savings and Replenishment Program (also
known as the Recharge Program), which is an effort to replenish the AMA aquifers. This program
allows for the artificial recharge of waters that can be retrieved at a later time. The recovery of these
waters is not limited to the area of recharge, but can occur anywhere within the AMA as long as
adjacent existing wells are not negatively impacted. Because many water users in Arizona do not use
their full yearly allotment of CAP water, this program encourages the users to recharge the aquifer with
the portion of the allotment that would otherwise not be utilized and receive credits for future
groundwater withdrawal.

A Groundwater Recharge Report of the Watercourse Master Plan was issued for the Flood Control
District in 2001. This report ranked reaches of the Agua Fria as follows: from the confluence of the
New River to Indian School Road as potentially favorable; Indian School Road to I-10 as favorable;
from I-10 to MC-85 as potentially favorable; and from MC-85 to the confluence as unfavorable. These
rankings considered regulatory (“unreasonable harm”, odor, bird strike, and vector) concerns,
infiltration rate, aquifer storage, benefit of recharge, proximity to existing water sources, impacts of
flooding, and impacts on other watercourse users. The unfavorable ranking was based on the shallow
groundwater and depth to aquifer storage potential combined with permitting obstacles. This ranking
was reached because as groundwater levels approach the ground surface, less water can be recharged.
Mounding of the water surface may result in “unreasonable harm to nearby wells or landowners, or a
negative impact on the hydrologic feasibility of the project. The report indicates that this issue would
not eliminate a reach from consideration, but would require additional contingency plans in the
Underground Storage Facility Permit and, if effluent is recharged, the Aquifer Protection Permit. In
addition, these reaches have potential permitting obstacles caused by increasing bird strikes by
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airplanes, causing odor in nearby residential areas, impact to facilities from flooding or lateral stream
migration, and potential well impact from groundwater contamination or contaminated soil.

There are currently three operational recharge facilities on the Agua Fria River. There is a CAP facility
located between the CAP canal and Jomax Road, a SROG facility (Sub-regional Operating Group) at
91st Avenue and a City of Avondale facility immediately north of McDowell Road.

CAP Facility

The Central Arizona Project began recharging water into the Agua Fria in September 2001. Water is
discharged into the Agua Fria from the CAP canal, located 22 miles north of McDowell Road at the
project area, and flows within the riverbed to Jomax Road. South of Jomax Road, the water is
channeled into constructed recharge basins. As of April 2002, approximately 25,000 AF of water has
been recharged at this facility. The permit issued to CAP allows up to 100,000 AF per year to be
recharged. Currently, the groundwater levels have risen approximately 15 feet near the CAP canal, and
there has been an increase in the groundwater depths as far south as Jomax Road.

SROG Facility

The SROG is a partnership of the cities of Glendale, Mesa, Phoenix, Scottsdale and Tempe, which
owns and operates the 91st Avenue Wastewater Treatment Plant. SROG is in the preliminary stages of
stakeholder coordination and consensus plan to develop a recharge program (Turek, pers. comm.,
2002). They will not begin recharging water until 2008-2010. The proposed concept is to transport
water from the 91st Avenue plant to the north as far as Bell Road with lateral discharge to the Agua
Fria at each mile. By incorporating several points of discharge into their design, SROG is attempting to
avoid negative impact to operating sand and gravel pits or other adjacent wells by having flexibility in
the rates of recharge at all locations. The program is still in the conceptual stage; however there are
currently no plans to discharge water in the area of the restoration sites (south of McDowell). When
the SROG facility becomes operational, they plan to recharge approximately 40,000 to 60,000 acre-feet
per year.

City of Avondale

The City of Avondale began recharging water into the Agua Fria in February 1999 (COA, 2002d).
Water is recharged at the northeast corner of the intersection of McDowell Road and the Agua Fria
River. The City of Avondale has recharged 10,000 acre-feet per year since 1999 as allowed by their
permit. Currently, the City of Avondale is applying to modify their permit to allow 15,000 acre-feet of
recharge per year. The groundwater levels in nearby monitoring wells experience fluctuations based on
recharge rates, but no significant changes in water levels have been observed (COA, 2002d).

As stated at the beginning of this section, modeling performed by Integrated Water Technologies, Inc.
in 1997 for the City of Avondale in association with their recharge permit application suggests that over
20 years of recharge, the overall water level increases will be relatively minor and will only effect the
area within less than a mile radius of the infiltration point. Their modeling suggests that at the Phoenix-
Goodyear Airport Superfund site, (4.5 miles southeast of the recharge site), the groundwater will
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continue to drop 10 to 20 feet within the next 20 years. Since extraction of the majority of the recharge
water is expected, there will only be a relatively small long-term net storage in the aquifer. Therefore,
the actual water level build-up will primarily be concentrated between the infiltration basins and the
City of Avondale’s production well locations (located west and north of the recharge site). The gradient
created by drawdown in the production wells to the northwest of the recharge sites (which are north of
the restoration project area) will induce the water to preferentially flow in that direction, thereby
minimizing the likelihood that groundwater levels in the restoration project area will increase
significantly.

Additional Recharge Facilities along the Agua Fria include:

o Sun City West. Sun City West has a recharge facility located less than one-half mile east of the Agua Fria
River between Beardsley Road and Bell Road (12 miles north of McDowell). The recharge facility consists of
basins that recharge effluent water. This facility is permitted to recharge up to 3,042 AF per year.

e« City of Peoria. The City of Peoria also has a recharge facility at Beardsley Road (14 miles north of
McDowell Road), also less than one-half mile east of the Agua Fria River. The recharge facility consists of
basins that recharge effluent water. This facility is permitted to recharge up to 2,470 AF per year.

» City of Surprise. The City of Surprise has a recharge facility at Bell Road (12 miles north of McDowell
Road) 2 miles west of the Agua Fria River. The recharge facility consists of basins that recharge effluent
water. This facility is permitted to recharge up to 3,584 AF per year.

o City of Glendale. The City of Glendale has a recharge facility at Bethany Home Road (4 miles north of
McDowell Road) less than one-half mile east of the Agua Fria River. The recharge facility initially consisted
of basins, trenches, vadose wells and injection wells that recharge effluent water. The pilot program indicated
that basins were sufficient for recharge and the wells will not be necessary. This facility is permitted to
recharge up to 5,000 AF per year but has applied for an increase to 7,842 AF per year.

o City of Goodyear Soil Aquifer Treatment (SAT) Facility. The City of Goodyear has a recharge facility at
Buckeye Road approximately 3.5 miles west of the Agua Fria River. The recharge facility consists of basins
that recharge effluent water. This facility is permitted to recharge up to 3,360 AF per year.

3.3.2.4 USGS Groundwater Data

USGS statistics profile the general groundwater status in the vicinity of the study area, as shown in
Table 3.3-3, obtained from http://water.usgs.gov/nwis/gwlevels accessed December 2001. Based on the
location and elevation of the wells, it is likely that groundwater is within approximately 20 feet of the
surface at the lower extreme of the project area and within 80 feet at the upper end. Since most of the
data are- at least ten years old, changes induced by agriculture to urban conversion and implementation
of programs under the Groundwater Management Code may not be fully reflected in these data. These
results tend to be consistent with groundwater levels elsewhere in the Phoenix AMA. Groundwater
depths near the Phoenix and Tempe reaches of the Rio Salado were 23 to 43 feet and 56 to 130 feet
with indications that groundwater levels in both areas are rising (USACE, 1997a).

3.3.2.5 ADWR Well Inventory

Well data for the area defined by N 33°30'00" to N 33°23'00" and W 112°21'30" to W 112°18'30"
(Appendix E) were obtained from the ADWR, and focus was placed on the most recent measurements
from 1997 to 2001. These values ranged from 19.5 feet below the surface at 942 feet above sea level
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- (fasl) recorded in 1997 from a well east of the Agua Fria River near El Mirage Road and Southern

Avenue (close to the Gila River) to 108.6 feet below the surface at 972 fasl from a well located within
the City of Avondale recorded in 1997. In the northern part of the project area, water depth was in the

range of 130 to 170 feet below the surface (Montgomery & Associates, Inc., 2000).

Table 3.3-3 USGS Groundwater Data Within the Vicinity of the Study Area*

& : “ Water Level
USGS Site Number/Location Date (feet below land surface)
332330112203601 Begin Date: | 10/01/1967 41.00
Latitude: 33°23'55"/Longitude: 112°20'36" Latest Date: | 11/26/1991 19.60
332330112185101 | Begin Date: | 12/19/1962 43.14
Latitude: 33°24'22"/Longitude: 112°18'51" Latest Date: | 11/26/1991 17.50
332330112202401 (site B-01-01 02BCB) Begin Date: | 09/04/1962 160.50
Latitude: 33°27'37"/Longitude: 112°20'51" Latest Date: | 11/18/1991 89.00
332330112202401 (site B-01-01 34AAA) Begin Date: | 02/14/1962 43.50
Latitude: 33°26'58"/Longitude: 112°20'27" Latest Date: | 11/27/1991 15.70
332330112212301 Begin Date: | 01/01/1946 36.00
Latitude: 33°25'27"/Longitude: 112°20'18" Latest Date: | 07/06/1993 62.50
332330112184901 | Begin Date: | 06/01/1929 25.00
Latitude: 33°25'30"/Longitude: 112°18'49" Latest Date: | 11/05/1991 54.50
332330112205301 Begin Date: | 10/01/1951 70.00
Latitude: 33°25'58"/Longitude: 112°20'57" Latest Date: | 11/27/1991 66.50
332330112211701 Begin Date: | 10/25/1989 80.50
Latitude: 33°26'08"/Longitude: 112°21"17" Latest Date: | 11/13/1991 65.70
332330112210801 Begin Date: | 01/01/1959 119.0
Latitude: 33°26'46"/Longitude: 112°21'04" Latest Date: | 11/13/1991 94.30
332330112184501 Begin Date: | 03/06/1946 30.89
Latitude: 33°26'56"/Longitude: 112°18'52" Latest Date: | 10/28/1997 68.90
332330112200401 Begin Date: | 4/1/1950 54.00
Latitude: 33°26'58"/Longitude: 112°20'04" Latest Date: | 11/19/1991 55.20
332330112202701 | Begin Date: | 1/16/1956 87.80
Latitude: 33°26'58"/Longitude: 112°20'27" Latest Date: | 10/29/1997 76.90
332330112202101 | Begin Date: | 12/16/1947 60.00
Latitude: 33°27'51"/Longitude: 112°20'18" Latest Date: | 07/06/1993 113.40
332330112205601 Begin Date: | 07/01/1948 68.00
Latitude: 33°27'50"/Longitude: 112°20'566" Latest Date: | 11/18/1991 96.50
332330112202501 Begin Date: | 01/01/1954 97.00
Latitude: 33°28'03"/Longitude: 112°20'25" Latest Date: | 11/18/1991 102.30
332330112205701 Begin Date: | 01/01/1951 90.00
Latitude: 33°28'16"/Longitude: 112°20'57" Latest Date: | 11/18/1991 109.00
332330112193601 (site name B-02-01 36ADD) | Begin Date: | 11/30/1981 103.00
Latitude: 33°28'21.7"/Longitude: 112°18'37.9" Latest Date: | 04/22/1997 96.58
332330112193601 (site name B-02-01 35AAB) | Begin Date: | 02/22/1962 124.41
Latitude: 33°28'43"/Longitude: 112°19'36" Latest Date: | 11/18/1991 106.00
332330112205401 | Begin Date: | 01/07/1972 151.00
Latitude: 33°28'44"/Longitude: 112°20'54" Latest Date: | 08/06/1992 208.50
332330112212301 | Begin Date: | 01/01/1952 95.00
Latitude: 33°28'57"/Longitude: 112°21'23" Latest Date: | 08/04/1992 184.80
332330112202401 | Begin Date: | 09/01/1948 102.00
Latitude: 33°23'24"/Longitude: 112°20'24" Latest Date: | 11/11/1991 139.00
332330112195301 Begin Date: | 07/01/1996 207.00
Latitude: 33°29'47"/Longitude: 112°19'53" Latest Date: | 11/22/1991 186.10

* USGS groundwater levels are reported only for sites with sampling dates after 1991 that were within the following
geographic boundaries: latitudes 33°23'30" south and 33°31'00" north, and longitudes 112°19'00" east and 112°22'00"

west.

**Dates represent the first date of sampling by the USGS at the site and the latest date available for the site, as of January

2002.
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3.3.2.6 Other Sources

Buckeye Irrigation District. The Buckeye Water Conservation and Drainage District, which is
generally located immediately downstream of the confluence of the Agua Fria and Gila Rivers,
completed a study of groundwater conditions (Montgomery & Associates, Inc., 2000). The study
provides a comparison between conditions in 1986-1987 and 2000.

In 1986-1987 the study documented waterlogged conditions in the District and as a result, the Buckeye
Irrigation District, the St. John’s Irrigation District and the service area of the Arlington Canal
company were eliminated from regulation of groundwater for agricultural irrigation during the first
three groundwater management periods in the Phoenix Active Management Area.

Analysis of data obtained during the 2000 field investigation indicates that continued pumping for
irrigation use and for drainage between 1987 and 2000 has resulted in only limited change in
waterlogged conditions. However, wells at the eastern fringe of the study area within approximately
0.25 to 1.5 miles to the west of the confluence of the Agua Fria and Gila Rivers (defined in Section
B.1-1 and B.1-2 of the Study) indicate that groundwater levels have dropped one to 20 feet over that
time depending on the well (see groundwater levels and well locations in Appendix E). The depth to
groundwater ranges from 19 to 57 feet in this area. Only one well within that area (29¢bb) registered an
increase of six feet in the groundwater elevation.

Salt River Project. The Salt River Project has not completed any groundwater studies in the lower part
of the Agua Fria River, but cites a study north of the area near Camelback Road submitted to the
FCDMC (Mario Lluria, pers. comm., 2002).

3.3.2.7  Summary of Groundwater Conditions and Trends in the Project Area

As of 2001, groundwater was estimated to be about 50 feet below ground surface (bgs) within the
channel at McDowell Road for the purpose of determining aquifer characteristics for potential recharge
(Flhid Solutions, 2001). In the lower part of the Agua Fria River groundwater levels gradually increase
to a maximum of 15-20 feet below ground surface near the confluence with the Gila River
(Montgomery & Associates, 2000). The Phoenix area has experienced a large amount of groundwater
drawdown over the past 65 years. The overall trend indicates a progressive decline in water levels
northward from the Gila River. However, the creation of the Phoenix AMA, the commitment to the
use of renewable water supplies (e.g. CAP water) and the increase in recharge programs may help
reduce the current rates of drawdown. Currently, the amount of groundwater pumped is still greater
than the amount of water recharged by both natural and artificial methods so in general, groundwater
levels will continue to decline. Recharge programs in the Agua Fria provide only localized increases in
water levels along the Agua Fria due to the presence of the Luke cone of depression to the northwest.
This depression in groundwater levels causes the recharged groundwater to flow to the northwest as
opposed to down the river channel.
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3.3.2.8 Groundwater Quality

Several sources were investigated for groundwater quality data within the project area. A search of the
USEPA STORET database in Maricopa County provided limited historical data for groundwater quality
in the Agua Fria/Avondale areas (Tables 3.3-4a and b). More recent information was not available in
this database.

The Rio Salado Feasibility Study (USACE, 1997b) provides a summary of groundwater conditions that
is also relevant to the restoration project area to the west. When groundwater pumping began in the
Phoenix metropolitan area in the 1920s, the groundwater quality, although high in minerals, was
considered to be very good quality. Today, there are a number of groundwater quality problems in the
Salt River Valley. The problems associated with inorganic chemical constituents include high levels of
chloride, total dissolved solids (TDS), nitrates, and salinity. The problems associated with trace organic
constituents include the pesticide dibromochloropropane (DBCP) and volatile halocarbons. Most of the
regional problems are currently limited to groundwater in the upper and middle aquifers. Hundreds of
incidents of volatile halocarbon contamination have been detected in the Phoenix metropolitan area. In
some cases, the contamination is limited to plumes and can be associated with specific waste disposal
practices or industrial activities. Because of high organic and volatile halocarbon concentrations and
decreases in the use of land for agriculture, use of the groundwater in the upper aquifer for public
consumption has dropped significantly. New water supply wells that tap the higher quality groundwater
stored in the middle and lower aquifer units have been replacing the shallow wells for several decades.

The Buckeye Irrigation District in their 2000 groundwater study also performed chemical analyses on
some of the wells. Only one of the wells for which chemical analyses were performed is within a half
mile of the restoration project area. Appendix E provides the results of the analysis for this well plus
others slightly further to the west.
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Within the eastern half of the Buckeye Irrigation District water generally exceeds secondary standards
for chloride, sulfate, nitrite/nitrate and TDS. This is generally similar to the conclusions presented
above for the Phoenix - Rio Salado study. Fluoride levels were generally below the standard. The pH
of the sampled wells was slightly alkaline.

Groundwater quality data for the wells identified in the ADWR search provided limited information and
was limited to analysis of fluoride, specific conductivity, pH and temperature. These analyses indicate
that the water is generally neutral, low in fluoride and elevated in conductivity (conductivity is directly
related to total dissolved solids).

The primary impact of the City of Avondale recharge project on groundwater quality will be to
decrease high nitrate values that are already present in the upper part of the water column, within the
areas that would likely be affected by the recharge project. Water quality of the recharge water will be
regularly monitored prior to recharge to ensure that the recharge water quality, particularly nitrate, will
be below maximum contaminants.

3.3.3 Surface Water
3.3.3.1 Agua Fria River Hydrology
Background

The Agua Fria River originates in the mountains of central Arizona near Prescott and flows south more
than 100 miles before emptying into the Gila River 15 miles west of Phoenix (USACE, 1995).
Elevations in the watershed range from over 7000 feet for the highest peaks to about 1600 feet at New
Waddell Dam (Figure 11). This dam is located in the Hieroglyphic Mountains 35 miles northwest of
Phoenix and controls the uppermost 1,459 square miles (54 percent) of the 2,700 square mile Agua Fria
River Drainage Area.

From the New Waddell Dam, the Agua Fria River flows south to the Gila River at a point just
downstream from the Salt and Gila River confluence. Two main tributaries are the McMicken Dam-
Trilby Wash entering from the west and the New River from the east. Discharge from McMicken Dam,
New River Dam, Adobe Dam, and the Dreamy Draw Dam, as well as Skunk Creek, Arizona Canal
Diversion Channel (ACDC) and Cave Creek (downstream of Cave Buttes Dam) contribute to the Agua
Fria River downstream of New Waddell Dam. The majority of the area between the New Waddell Dam
and the New River confluence is not developed (USACE, 1995). Only 17 percent of the 2,700 square
mile watershed is not controlled by dams.

According to the Lateral Migration Report for the Agua Fria Watercourse Master Plan (Fuller, 2001a),
the hydrology of the Agua Fria River watershed downstream of New Waddell Dam has been
significantly modified over the past century due to the following:

o New Waddell Dam. Together with its predecessor, Carl Pleasant Dam, a.k.a, Waddell Dam, these dams
have impounded most of the natural flow runoff from the upper watershed since 1927. Therefore, the natural
low flow hydrology has little impact on the existing channel morphology. Currently, floods up to the 10-year
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flood event are completely impounded behind the dam. Depending on the pre-flood storage capacity, even
less frequent floods could be totally retained in Lake Pleasant.

e  Other Dams. Other dams in the Agua Fria watershed include the New River Dam, Adobe Dam, Cave Creek
and Cave Buttes Dams, McMicken Dam, and White Tanks Flood Retarding Structure #3. These flood control
dams further reduce the low flows, peak flood discharges, and sediment supply delivered to the lower Agua
Fria River.

o Diversions. The Arizona Canal Diversion Channel (ACDC), the McMicken Dam, and the Interstate 10
channel expand the watershed area that ultimately drains the lower portion of the river, potentially increasing
the volume of water delivered to the lower portion of the river during large floods. In part, this increase in
drainage to the lower portion of the river motivated construction of the levees in the project area.

e Urbanization. Urbanization of the west valley downstream of New Waddell Dam has changed the natural
hydrology in the lower river in conflicting ways. Urbanization typically results in more frequent rumnoff,
higher peaks, higher flow volumes, reduced sediment supply and flashier floods relative to non-urbanized
watersheds, due to less infiltration and other losses. However, enforcement of storm water retention
requirements in areas that were developed in the past 15 years may have reduced flood volumes and peak
discharges in some watersheds. Of the 460 miles not controlled by dams, more than half is urbanized.

o  Return Flows. Irrigation return flows, discharge from water and wastewater treatment plants, and other point
sources of manmade runoff supply water to the lower river at different rates, locations, durations and seasons
than the natural water supply.

3.3.3.2 Peak Flow Rates

The Agua Fria River originates in the mountains of central Arizona and flows south to enter the Gila
River approximately 15 miles west of Phoenix. The New Waddell Dam has an attenuating effect on
flood flows as described by the Corps of Engineers in a July 1995 study (USACE, 1995). Table 3.3-5
provides a summary of the pre- and post-New Waddell Dam discharges for the Agua Fria River
downstream of the confluence with the New River. The current 100-year flood plain is depicted in
Figure 12, and Table 3.3-6 provides a partial listing of existing and modified base flood elevations
(BFEs) to reflect the New Waddell Dam updated topography (FEMA, 1997).

Table 3.3-5 Agua Fria River Discharges for Study Area

Drainage Di:rt:nce Peak Flow Rate, in cfs, with and (without) New Waddell Dam?
. Area, in oM | Standard
Location Gila ; 50- 25- 10-
SM%?:;E River, in i;rgsgt 100-Year Year | Year Year | TYear | 2Year
Miles ,
Camelback 94,000 54,400 39,000 | 26,000 | 16,100 | 10,000 5,500
Road 392 9.18 | (102,000) | (95,000) | (N/AR | (N/A) | (NIA) | (N/A) | (NIA)
I-10 90,000 52,000 38,000 | 25,000 | 15,300 | 10,000 5,400
Freeway 474 5.29 (99,000) | (91,000) | (N/A) | (N/A) | (NIA) | (NA) | (NIA)
Buckeye 88,000 50,900 37,000 | 25,000 | 15,000 | 10,000 5,300
Road 485 3.73 (97,000) | (90,000) (N/A) (N/A) (N/A) (N/A) (N/A)
At Gila 83,000 48,200 35,000 | 23,000 | 14,200 | 9,000 5,000
River 485 0 (92,000) | (89,0000 | (N/A) | (N/A) | (NA) | (NIA) | (NIA).

1 Effective drainage area. Does not include drainage areas controlled by dams.
2 Source: USACE, 1995
3 N/A = Discharge not available.
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Table 3.3-6 Partial Listing of Existing and Modified BFEs in the Agua Fria River

Location Existing BFE (feet)® Modified BFE {feet)*
At confluence with Gila River 923¢c.e 923ce
Approximately 400 feet downstream of Litchfield Road 924 2 9232
Just downstream of Broadway Road 936 2 9332
Just downstream of Lower Buckeye Road 950 e 948 ¢
Just downstream of Van Buren Street 9712 969 2
Just downstream of Thomas Road 999 ae 997 ae
Approximately 150 feet upstream of Indian School Road 1,009 d.e 1,007 dee
Just upstream of Camelback Road 1,024 ¢ 1,023 ¢
Approximately 3,790 feet upstream of confluence with New River 1,042 1,0350.e

Source: FEMA, 1997.
a. within the City of Avondale; b. within the City of Glendale; c. within the City of Goodyear; d. within the City
of Phoenix; e. within the unincorporated areas of Maricopa County.

The Standard Project Flood (SPF) was reduced by approximately 10 percent. The 100-year discharge
was reduced by nearly half. Other more frequent discharges were not estimated, but based on an
analysis by the USACE (1995) for the Agua Fria River upstream of the New River, the 10-year to 50-
year discharges (which are important for substrate renewal) were reduced by approximately half by the
New Waddell Dam. The 2-year and 5-year discharges were relatively unaffected by the new dam. Less
frequent floods (> 10-year discharges) have a duration of less than 24 hours, which illustrates the
ephemeral nature of the river.

Some of the sub-basins along the Agua Fria have experienced a significant change in peak discharges
(as much as 50 percent less) due to a large percentage of the drainage area changing from agricultural
or crop land use to light industrial or low density residential land use. This trend will continue to have a
significant impact on peak discharges as drainages become more fully developed (FCDMC, 2000).

3.3.3.3 Monthly and Daily Stream Flows

Between 1967 and 1982, the average monthly stream flow recorded by the USGS on the Agua Fria
River at Avondale was zero for the months of April, May, June, October and November. The runoff
pattern reflects the typical rainfall pattern for this region of Arizona, with large area winter storms
occurring in the winter, and smaller-area, short-duration storms in the summer. Total runoff volume
amounts to approximately 20,000 acre-feet per year.

The relatively high average monthly runoff rates for the months of December to March do not indicate
a dependable source of water. The averages are based primarily on a few isolated storm events that can
generate relatively high peaks of short duration. A review of the USGS daily mean flow records reveals
that there is flow on the Agua Fria River only about one percent of the time. For the period 1967 to
1982, there was no measurable flow on the Agua Fria River at Avondale on all but 60 of the 5,114 days
of record. These 60 days comprised 16 separate flow events.

Inflows from local drainage into the Agua Fria River come from the I-10 channel, Durango Regional
Outfall Channel, AWWTP, and local side drains. The AWWTP discharges approximately 3.5 mgd of
which the majority may eventually be diverted and used for recharge (Avondale, 2002¢). Intermittent
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flows from the other two sources are unknown, but are likely to decrease in the future as agricultural
inputs are decreased.

3.3.3.4 Agua Fria River Hydraulics

Hydraulic information was based on a HEC-RAS computer model prepared for the Agua Fria
Watercourse Master Plan by LTM Engineering (LTM, 2001). Discharges for the model were obtained
from those presented in Table 3.3-5. Model results under current, post-New Waddell dam conditions
for the 2-year, 5-year, 10-year and 100-year discharges between McDowell Road and the Gila River
are presented in Figures 13, 14, and 15.°

Flow depths (Figure 13) range from approximately one to four feet for the 2-year flood, and from four
to ten feet for the 100-year flood. There is no discernable trend in flow depth from upstream to
downstream. Flow velocities (Figure 14) are mostly below four feet per second for discharges up to the
10-year flood. 100-year flow velocities range from approximately 4.5 feet per second to more than 11
feet per second. Flow topwidths (Figure 15) are nearly identical for all discharges. Upstream of
Buckeye Road, the flow is confined on both sides by levees, and the channel cross section is relatively
uniform. Downstream of Buckeye Road flow topwidths increase significantly for floods above the 5-
year return period as a result of the lack of confinement on the east side. Two-year flow topwidths
downstream of Buckeye Road are variable as a result of a more irregular cross section closer to the
natural-condition topography in that reach.

The Agua Fria levee system is designed for the SPF defined by the USACE. The levee freeboard
requirement for the SPF is three feet. A hydraulic analysis by LTM (2001) revealed that for the pre-
New Waddell Dam SPF, the three-foot freeboard requirement is not met on the east levee at Buckeye
Road (freeboard is approximately 2.7 feet), on the east and west levee downstream of Indian School
Road, outside the study area (freeboard is approximately 1.9 feet), at the ends of both levees as they
transition to natural ground, and at I-10 where the levee is lowered to accommodate flows from the I-10
channel. Figure 16 shows the freeboard for the pre-New Waddell condition. Freeboard is greatest at I-
10, and generally decreases in a downstream direction. However, in most areas there is more than
three feet of extra freeboard, indicating a possible opportunity for restoration modifications that reduce
conveyance without violating the design freeboard requirement.

As described above, the New Waddell Dam has reduced the SPF discharge in the project area by
approximately ten percent. Figure 17 shows the available freeboard using the post-New-Waddell Dam
discharges. The results are similar to those shown in Figure 16, but without the lack of design
freeboard at Buckeye Road. Minimum freeboard at Buckeye Road under the new SPF is approximately
0.5 feet greater, at 3.3 feet.

? For the hydraulic modeling completed for the analysis of alternatives and their effect on the Standard Project Flood condition
(Appendix I), pre-New Waddell discharges were used.
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3.3.4 FCDMC Watercourse Master Plan
Agua Fria - Watercourse Master Plan

The Agua Fria River Watercourse Master Plan was funded by the Flood Control District of Maricopa
County. The District’s goal is to be able to provide a flood protection strategy that presei'ves the
cultural and archaeological history of the river and also is consistent with the long-term, multi-use
vision for the corridor. To accomplish this, it was important for FCDMC to understand the
opportunities within the corridor as well as the potential for flood hazards for the communities along its
banks. The Watercourse Master Plan outlines specific recommendations relative to floodplain
management strategies, recreation opportunities, and habitat preservation for the corridor, presuming
full development within the watershed. Maricopa County and communities within the plan area can
adapt their current floodplain management programs, and use the Watercourse Master Plan to help
prioritize projects for implementation. The Watercourse Master Plan identifies actions that should be
undertaken along the study area to prevent or control flood hazards and reduce impacts. Ecological,
hydrological, and hydraulic technical information developed for the Watercourse Master Plan has been
used in this document because of its relevance to the restoration project.

The Watercourse Master Plan considers structural and non-structural strategies to best fit the needs of
the project corridor. In the case of the Agua Fria River Corridor, areas where structural controls
already exist may be the most appropriate places to implement or continue to maintain existing
structures for flood control. In other areas, limiting encroachment of the river by non-structural
methods is a more desirable mechanism for protecting the public.

The preferred alternative of the Agua Fria River Watercourse Master Plan considers no development
within the 100-year floodplain unless the impacts to downstream flood flow or the pushing of
floodwaters onto other properties can be mitigated. As part of this concept, it is proposed to adopt a
lateral migration setback based on the recommended lateral migration erosion hazard zone (LMEHZ).
This LMEHZ would be considered a “no encroachment zone” with regards to development. Within the
project area, the reach from MC 85 to I-10 is entirely protected by existing levees, so no additional
protection were recommended to the District. From Broadway Road to MC 85, most of the west bank
and a subdivision on the east bank are protected by existing levees. From the confluence of the Gila
River to Broadway Road, the preferred alternative recommends elevating the proposed buildings by two
feet above the estimated floodwater surface to offer protection in this area. This does not preclude
flood protection in currently unleveed areas undertaken by private landowners.

3.3.4.1 Sediment Transport

A sediment trend analysis was conducted to establish existing conditions of the Agua Fria River channel
(Fuller, 2001). The conclusions drawn from those models are summarized below.

The Agua Fria River has been significantly influenced by human activity, including the construction of
New Waddell Dam, sand and gravel mining, construction of bridged roadway crossings, and
channelization. The sediment trend analysis indicates that the Agua Fria River is currently responding
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- to external influences. The river is generally moving sediment from the upstream reach of the river to
the downstream reach. The gradation of the materials in the riverbed is coarser (larger) in the upstream
reach and finer (smaller) in the downstream reach indicating the movement of sands and small gravel
from upstream to downstream during flood flows. This is a relative conclusion, because overall
sediment inputs into the channel will continue to decrease. The sediment transportation process is
subject to localized channel conditions that result in inclusions of aggrading and degrading sub-reaches
throughout the channel (Fuller, 2001).

3.3.4.2 Lateral Migration/Erosion

Archaeological records imply that channel erosion has affected the Agua Fria River for at least 2,000
years. This indicates that lateral erosion is not caused solely by human impacts on the channel and
watershed. Natural cycles of stream degradation, local aggradation, lateral migration, and climate
change must be accounted for in development of the erosion hazard zones and the watercourse
management plan. Climatic changes have been significant factors in long-term lateral erosion and
channel development (Fuller, 2001).

An inventory of changes to the Agua Fria River based on historical maps and aerial photographs
indicates that human impacts have been substantial in the past 100 years (Fuller, 2001). These impacts
include construction of:

o Eleven major bridges «  Utility crossings (buried and aerial)

« Three dedicated at-grade road crossings e Landfill

o Beardsley Canal flume o Recreational facilities

o CAP and Roosevelt Irrigation District (RID) o  Groundwater recharge facilities
siphons

«  Water treatment dams

Aggregate mines  Airport flood control dams.

s Numerous levees and grade control structures

Additionally, there has been encroachment by residential development, filling within the floodplain, and
illegal dumping.

The existing river bears little resemblance to its prehistoric ancestor. Except for the decrease in low
flows and reduction of flood peaks due to construction of New Waddell and other dams, human impacts
tend to destabilize stream channels and lead to increased rates of lateral erosion due to reduced
sediment supply, increased flood flow peaks, and direct excavation of the channel for mining (FCDMC,
2001b).

Although historical changes in watershed hydrology imply that use of pre-New Waddell Dam channel
changes may lead to conservative estimates of future channel movement due to decreased peak flows,
historical data do provide the most reliable physical basis for such predictions. While the future lateral
movement of the Agua Fria River may be somewhat muted in comparison to past lateral movement, the
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historical data changes at minimum represent the upper boundary of predictions of future changes.
Furthermore, given the uncertainty in flood storage conditions in Lake Pleasant, the potential for large,
sustained, erosive outflows from New Waddell Dam still exists. The scale of lateral erosion during
such a large flood would be analogous to the scale of erosion during historical pre-New Waddell Dam
floods. Therefore, measurements of long-term and single event lateral and vertical erosion were made
for the Agua Fria River from historical maps and aerial photographs to establish a baseline of potential
channel movement (FCDMC, 2001b).

Historical channel width and channel position have changed significantly during the past 100 years.
Overall, the average channel width decreased from 1,696 feet in 1953 to about 968 feet in 1999, except
in the levee reach where the channel was artificially widened during levee construction. Despite this
historical narrowing trend, significant lateral movement has occurred. The maximum recorded channel
movement was more than 2,200 feet. During the 1980 flood, the channel near Indian School Road
widened by more than 1,100 feet. Avulsions were the primary mechanism for the largest long-term
channel movements in the study reach. Bed elevations fluctuated throughout the study reach, with an
overall decrease (degradation) during the period of record. The maximum measured degradation
between 1903 and 1995 was 13 feet, with most of the degradation occurring after 1957. No reaches
experienced net aggradation during the period of record, including the reach nearest the Gila River
confluence. The rate of lateral movement has been fastest on the youngest, less indurated surfaces and
slowest along the margins of the older, more indurated surfaces. Therefore, the older terrace margins
serve as a practical limit for predicted future rapid channel change, although the older terraces are also
subject to lateral erosion where abutted by the main channel (FCDMC, 2001b).

Analysis indicates that the Agua Fria River is over-widened and under-deepened and will continue to
narrow in the future. Concentration of floods within a narrower, deeper channel will result in higher
flow velocities, erosion of the main channel banks, and continued long-term degradation, but decreased
potential for avulsions, except during the largest floods. Flood velocities in the main channel generally
exceed allowable velocity limits for non-cohesive sediments, even for the 2-year flood. However,
where the channel abuts more cohesive older surfaces, the channel velocities are generally less than the
allowable velocity thresholds. Overbank velocities are generally considered erosive, especially for
overbank areas dominated by finer-grained sediments and areas of local flow concentrations (FCDMC,
2001b).

Analysis indicates that the Agua Fria River will continue to degrade during large floods. During smaller
floods, the middle reach is expected to remain stable or aggrade slightly. These predictions do not
account for the effects of in-stream sand and gravel mining, which tends to accelerate long-term
degradation and induce headcutting. In general, the bed material of the Agua Fria River is not large
enough to form an armor layer that would prevent long-term degradation. Predicted single-event scour
depths are moderate, ranging from about one foot for the 2-year event, to about five feet for the 100-
year event. Analysis indicates that lateral erosion and degradation will occur during large floods, but
minimal erosion will occur during small floods, except where the channel has been disturbed by human
activity (Fuller, 2001; FCDMC, 2001b).
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Three erosion hazard zones are defined for the study reach (Fuller 2001; FCDMC, 2001b). These
zones are listed and described below.

o Severe Erosion Hazard Zone
o Lateral Migration Erosion Hazard Zone

o Long-Term Erosion Hazard Zone.

Severe Erosion Hazard Zone

The severe erosion hazard zone is comprised of the active stream channels and the channel margin
areas likely to be eroded during a single 100-year flood or the area likely to be removed if the bank
angle was to be reduced to the natural angle of repose. Areas within the limits of existing sand and
gravel mining operations were considered to be in the severe erosion hazard zone since no engineered
erosion protection was observed near the mines during field visits (Fuller, 2001).

Lateral Migration Erosion Hazard Zone

The lateral migration erosion hazard zone consists of the channel margin area likely to be eroded by a
“typical” series of floods over a 60-year period, plus the erosion that would be caused by a 100-year
flood. The lateral migration erosion hazard zone also includes the natural channel movement due to
geomorphic processes such as meander migration or channel avulsion. The lateral migration erosion
hazard zone includes portions of the floodplain that have been occupied by the main channel during the
period of the historical record, unless clear and convincing evidence of future stability was available. In
general, the lateral migration erosion hazard zone included areas outside the regulatory floodway of the
Agua Fria River (Fuller 2001; FCDMC, 2001b).

Long-Term Erosion Hazard Zone

The long-term erosion hazard zone consists of the channel margin area defined by geologic evidence of
channel movement over the past 100 to 1,000 years and represents expected or potential channel
movement over the next 60 to 1,000 years in the future. The boundary of the expected long-term
erosion hazard zone envelopes the results of all the predictive methods used to assess channel stability,
in addition to application of engineering judgment and interpretation of the site geomorphology.
Portions of the areas mapped as older geomorphic surfaces, but adjacent to active channels and
floodplains, were generally included in the long-term erosion hazard zone. Areas protected by
engineered levees or other bank protection were considered the outside limit for the long-term erosion
hazard zone.

In general, high rates of single-event and long-term erosion should be expected, except where structural
flood control measures are provided (Fuller 2001; FCDMC, 2001b).

El Rio Vision - Watercourse Master Plan. The El Rio Vision Watershed Master Plan represents a
multi-agency planning effort to develop a watercourse master plan along the Gila River from its
confluence with the Agua Fria River downstream to SR MC 85. This effort collaborates with the
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USACE and other funding sources to carry out a reconnaissance study as part of the overall plan
development. This effort is still in the planning stage.

3.3.5 Surface Water Quality

Because surface flows are intermittent and ephemeral, surface water quality data are not readily
available within the study area. Measurements for the Clean Water Act, Section 303(d) total maximum
daily load (TMDL) program were analyzed as a proxy for a general understanding of ambient
conditions. Water quality conditions at nuisance water discharge sites, such as the Avondale
Wastewater Treatment Plant, were focused on and analyzed in detail because these water sources will
be prerequisites for restoration efforts, along with groundwater quality (Section 3.3.2.4). Additional
water quality sampling will be performed as required in future phases of the restoration project.

Ambient Conditions - Section 303 (d) TMDL

The Clean Water Act, Section 303(d), requires states to identify water bodies that are not meeting
established water quality standards. The states must designate water quality limited segments (WQLS)
based on the level of pollution and the designated uses of water. For each identified pollutant, the State
must determine a TMDL, which is the amount of that pollutant that a water body can tolerate without
exceeding the water quality standard. TMDLs take into account all sources of a pollutant (both point
and non-point), seasonal variations, and safety margins.

As of the end of 2002 Arizona had 148 water bodies on the 303(d) list. No WQLSs have been
established for the reach of river that will be analyzed for the restoration project. However, WQLSs
have been identified for some sections of the Agua Fria River and the Gila River within the vicinity of
the project area, as described by Table 3.3-7.

Table 3.3-7 Water Quality Limited Segments (WQLS) of the Agua Fria River

and the Gila River in the Vicinity of the Project Area

River | Segment Description Stressors Comments w'tm%“”
Agua Fria  |Big Bug-Squaw Creek — o
Ruver  |1omies - Turbidity No
Gila River Agua Fria-Waterman Chiordane;DDT metabolites; dieldrin; [Based on fish consumption advisory. No
ash — 12 miles toxaphene Pesticide use banned. Source is historic use.
Gila River Salt River — Agua Fria Chlordane;DDT metabolites; dieldrin; [Based on fish consumption advisory. No
River — 4 miles toxaphene Pesticide use banned. Source is historic use.
GilaRiver |Centennial - Rainbow |Chlordane;DDT metabolites; dieldrin; [Based on fish consumption advisory. No
Wash — 5 miles toxaphene Pesticide use banned. Source is historic use.
Gillespie Dam - Selenium; chlordane; DDT Chronic standard violation for Selenium. The
Gila River |Centennial Wash -5 metabolites; toxaphene; fecal rest based on fish consumption advisory. No
miles coliform Pesticide use banned. Source is historic use
Gila River Waterman Wash - Chlordane;DDT metabolites; dieldrin; |Based on fish consumption advisory. No
Hassayampa - 14 miles  |toxaphene Pesticide use banned. Source is historic use.

Source: Arizona Department of Environmental Quality. 1998b 303(d) List
Discharges - Maricopa County Urban Storm Runoff

The USGS (Lopes, 1992) investigated the properties of urban storm runoff in Maricopa County. Storm
runoff samples were collected from four drainage basins with residential, light-industrial, heavy-
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industrial, and undeveloped land uses. One of the basins was a tributary to the Agua Fria River, and its
contents originated in primarily residential areas. Summary statistics for the US Geological Survey

study area are presented in Table 3.3-8.

Table 3.3-8 US Geological Survey Investigation of Stormwater Quality - Maricopa County

Property or Constituent Maximum | Minimum | Mean Median Ns‘j;?nlﬁ;gf
Suspended Solids (mg/l) 3,390 <1 607 229 16
Dissolved Solids (mg/l) 158 35 81 76 14
Fecal Coliform (col/100 ml) 11,000 970 4,800 4,600 15
Fecal Streptococci (col/ml) 26,000 1,000 9,100 8,500 15
COD (mgh) 21,000 <10 1,900 140 15
BOD 3,600 <5 310 30 14
Ammonia, total (mg/l) 0.89 0.07 0.39 0.38 15
Nitrite + nitrate (mg/l) 4.7 0.42 1.3 0.77 15
Conductance (yS) 266 52 128 99 15
Nitrogen, ammonia +organic (mg/l) 3 0.60 1.74 1.70 15
Phosphorus, total (mg/l) 1.7 0.11 0.53 0.43 15
Arsenic, total (yg/l) 21 2 7.7 5.0 17
Cadmium, total (ug/l) 6.0 <1 1.5 1.0 17
Chromium, total (yg/l) 120 <1 24 10 17
Copper, total (yg/l) 320 7 110 52 10
Lead, total (ug/l) 620 8 140 51 17
Nickel, total (mg/l) 120 4 37 17 17
Zinc, total (yg/) 980 30 300 170 17

Source: Selected Physical, Chemical, and Microbial Characteristics of Storm Water, Maricopa County, Arizona,

T.J. Lopes, USGS, 1992.

Discharges — Avondale Wastewater Treatment Plant

The Avondale Wastewater Treatment Plant sampled effluent surface water quality to comply with their

' NPDES permits. Table 3.3-9 shows the water quality data between December 2000 and November
2001.
' Table 3.3-9 Avondale Wastewater Treatment Plant Effluent Water Quality
g
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December 2000
Number of Samples |31 2 2 NA 2 2 2 31 2
Maximum 3.22 27 20 0.2 0.9 26 79 0.8
i, Minimum 271 11 0 0.1 0.7 4 6.1 0.8
Average 291 19 1.3 0.2 0.8 15 7.3 0.9
January 2001
Number of Samples {31 2 2 NA 2 2 2 31 2
Maximum 3.35 29 5.0 0.1 31 7 8.2 0.9
Minimum 2.63 23 5.0 0.2 1.6 4 7.0 0.8
Average 297 26 5.0 0.2 24 6 7.2 09
' February 2001
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Number of Samples |31 2 2 NA 2 2 2 28 2
Maximum 3.37 6.7 5.0 0.3 8.0 17 7.3 09
Minimum 275 24 5.0 0.3 24 2 6.8 0.7
Average 3.05 4.6 5.0 0.3 5.2 10 7.2 0.8
March 2001
Number of Samples |31 2 2 NA 2 2 2 30 2
Maximum 3.67 310 8.0 04 21.0 18 75 0.9
Minimum 2.2 258 55 0.3 16.0 17 6.6 0.9
Average 3.01 284 6.8 0.4 18.5 18 7.2 0.9
April 2010
Number of Samples |31 2 2 NA 2 2 2 30 2
Maximum 3.34 275 5.0 0.2 6.2 9 6.6 0.7
Minimum 274 300 8.3 07 11.0 11 73 0.9
Average 2.94 280 7.1 04 8.6 10 7.1 0.8
May 2001
Number of Samples {31 2 2 NA 2 2 2 31 2
Maximum 3.26 4.9 6.6 03 31 80 77 0.5
Minimum 2.61 3.6 34 0.2 2.2 34 6.8 0.3
Average 2.90 43 55 0.06 27 57 7.3 04
June 2001
Number of Samples |31 2 2 NA 2 1 2 31 2
Maximum 3.32 29 8.4 0.2 2.0 32 7.7 08
Minimum 2.7 24 6.4 0.1 2.0 21 71 0.7
Average 2.99 27 - 74 0.2 20 27 74 08
July 2001
Number of Samples |31 4 2 2 2 2 2 31 2
Maximum 3.40 3.8 6.4 75 0.2 2.0 50 75 0.9
Minimum 2.85 5.2 4.2 48 <0.1 1.1 9 6.9 0.9
Average 3.10 3.0 9.3 61 0.1 1.6 30 7.3 0.9
August 2001
Number of Samples {31 3 2 NA 2 2 2 3 2
Maximum 3.74 4.1 74 04 95 64 75 0.9
Minimum 3.01 3.2 34 0.3 1.4 19 6.9 0.6
Average 3.27 35 5.1 04 55 42 7.2 0.8
September 2001
Number of Samples |31 2 2 NA 2 NA 2 31 2
Maximum 3.7 4.5 7.0 0.9 27 75 0.9
Minimum 3.03 3.8 31 04 22 71 0.9
Average 3.31 4.2 55 0.7 24 73 08
October 2001
Number of Samples |31 3 2 NA 2 2 2 31 2
Maximum 3.93 3.0 43 08 1.9 13 7.6 0.9
Minimum 3.52 29 31 0.7 <0.50 2 6.8 0.8
Average 3.25 3.0 37 0.8 1.0 8 7.3 0.9
November 2001
Number of Samples {31 2 2 NA 2 2 2 31 2
Maximum 3.99 5.5 8.6 0.5 59 33 76 0.9
Minimum 3.31 4.6 8.2 0.3 5.3 22 741 0.9
Average 3.50 5.1 84 04 5.6 28 7.2 0.9

Source: City of Avondale
Key: EFF TSS = Effluent Total Suspended Solids; EFF BOD = Effluent Biological Oxygen Demand: EFF TDS = Effluent

Total Dissolved Solids; NO2 + NO3 = Nitrate and Nitrite; MPN = Most Probable Number
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Discharges - Interstate 10 Drainage Channel

Sampling results for the I-10 drainage channel are not available form ADOT. For this road drainage,
stormwater sampling is not required under the current NPDES permit, and dry sampling is only
required on a subset of road drainages, meaning dry sampling on the I-10 drainage is at best,
infrequent. During storm events most of the water comes from the Phoenix and Glendale areas, such
that the information presented in Table 3.3-8 may be representative (Gavin, pers. comm., 2002). While
these sources, at best, serve only as an ephemeral or intermittent source of water; the quality of the
water is important for understanding its potential for limiting native plant growth. Sediment samples
taken at two locations where the I-10 drainage empties into the Agua Fria River channel were analyzed
for the presence of pesticides. The results of the analysis were negative; however, the timing and design
of the sampling effort were intended only to provide a general indication of conditions and should not
be considered conclusive. Appendix F provides the laboratory results of that analysis.

3.4 EARTH RESOURCES

3.4.1 Regulatory Setting

Geologic/seismic regulations are primarily focused on building structural safety practices. Since the
project would not entail any permanent building structures that would expose any persons to potential
seismic or geologic risks, there are no pertinent building code regulations. However, any engineered or
designed structures related to the project would be required to comply with any relevant
geologic/seismic construction regulations.

3.4.2 Regional and Local Topography

This project area lies in the Phoenix Basin of the Salt River Valley, an alluvial plain bordered by the
New River and Hieroglyphic Mountains on the north, the Superstition Mountains on the east, the Sierra
Estrella Mountains on the south, and the White Tank Mountains on the west. This part of Arizona is
known as the Gila Lowland Section of the Sonoran Desert Subprovince, Southern Basin and Range
Physiographic Province. Most of the western Salt River Valley is drained by the Salt and Agua Fria
Rivers. Secondary drainages include the New River, Skunk Creek, and Cave Creek. The topography of
the regional area is characterized by broad, gently sloping, connected valleys or plains bounded by
moderately high, rugged mountain ranges. Numerous low-lying isolated hills that project above the
valley surfaces represent eroded mountain peaks that have been almost completely buried in alluvial
material (USACE, 1986). Local topography is depicted in Figures 5 to 8, based on surveys completed
in 1991 and 1994 and provided by the FCDMC.

3.4.3 Geology
3.4.3.1 Geologic History

Many of the older extrusive volcanic rocks in the Salt River Valley area were products of the Mid-
Tertiary (late Oligocene to middle Miocene) orogeny that produced great quantities of rhyolitic to
andesitic tuffs, breccias, and flows. With the waning of the mid-Tertiary orogeny, an un-conformable
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surface was developed. Topographic lows became sites for fanglomerate and lacustrine deposition.
Continued minor volcanic activity is indicated by tuff beds and extrusive flows intercalated in the

fanglomerates and lacustrine sedimentary strata.

During the late Miocene periods in southwestern Arizona, subsidence, block-faulting, and erosion
broke up the region with its existing Precambrian and younger rocks. This gave the area a typical basin
and range structure of mountain forming horsts separated by valleys underlain by grabens or half-
grabens.

Deposition began in the basins as soon as they were formed. In the Salt River Valley area, the
sediments were deposited under oxidizing conditions in fluvial and lacustrine environments and
consisted of clastics and evaporite sequences. Included in the thin sedimentary sequence are some
interbeds of extrusive volcanic rocks. A thin basalt flow, occurring within lacustrine sediments
overlying evaporite deposits near Luke Air Force Base, is the youngest volcanic rock in the Phoenix
area. This flow, possibly 10 million years old or less, is late Miocene to early Pliocene in age
(USACE, 1986).

3.4.3.2 Regional and Local Geology

The rock types found in the mountainous areas beyond the proposed project area consist of the
following geologic foundations: (a) an igneous and metamorphic basement complex composed
predominantly of Precambrian schist, gneiss and granite, with local quartzite and slate, and Tertiary
intrusive granites; (b) Tertiary volcanic rocks in the form of basalt, andesite and rhyolite flows and
tuffs; and, (c) Tertiary sedimentary rocks consisting of sandstone to coarse conglomerate (USACE,
1986).

Recent (Quaternary) alluvium, consisting mostly of unconsolidated sand and gravel, fills the channels of
the main stream courses and covers the adjacent floodplains. The total thickness of the alluvial materials
varies from zero along the mountain fronts to several thousand feet under the valley interior.

Surface materials in the project area consist generally of unconsolidated admixtures of Quaternary
(recent) alluvial gravel, sand, silt, and clay. These deposits fill the streambeds and cover the adjacent
floodplains of the main watercourses and overlie variably consolidated older Quaternary alluvial fill of
similar composition. The Quaternary alluvium overlies Tertiary sediments composed of sand, silt, clay,
evaporates and conglomerate. The Tertiary sediments rest on the Precambrian basement complex to a
depth of at least 1200 feet.

3.4.4 Geologic Hazards

Faulting

The greatest concentration of faults in Arizona coincides with the transition zone physiographic
province and the basin and range mountain region subprovince along the Jerome-Wasatch Structural
Zone, which extends from southwest Utah, south to southeast across Arizona into Mexico. The zone is
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-associated with numerous earthquakes and contains evidence of Quaternary faulting. The edge of the

Jerome-Wasatch Zone is over 30 miles northeast of the project area (USACE, 1986).

The most significant fault in Arizona is the 100-mile Main Street Fault, which trends north-south and is
approximately 150 miles northwest of the project area. The Verde fault system is approximately 50
miles northeast of the project area at its southern extent, and it has a total length of about 45 miles. The
Main Street and Verde faults have each shown signs of Quaternary movement; however, there is no
record of historic or Holocene surface ruptures. The third largest fault system (42 miles long) is near
Globe, Arizona, approximately 90 miles from the project area, although this system is not considered
active (USACE, 1986).

Seismicity

An evaluation of the geologic and seismic conditions within an approximate 100-mile radius of the
project area indicates that the project would be in an area of low seismicity (USACE, 1986).
Earthquake records indicate that Arizona is outside the circum-Pacific belt that includes the Pacific
Coast and adjacent parts of the western mountain region of the United States. The largest known
earthquake to occur in Arizona was one of Richter magnitude 5.7 recorded in 1959 near Fredonia,
approximately 220 miles from the project area. The largest historical earthquake known to have caused

widespread damage in Arizona was the 1887 Sonora, Mexico. This event, although approximately 225
miles from the project site, resulted in rock falls in the project area (USACE, 1986).

Subsidence

Subsidence and Settlement. Subsidence is a localized movement that involves the gradual settling or
sinking of the earth’s surface, resulting from the extraction of mineral resources, subsurface oil,
groundwater, or other subsurface nonsolid resources, such as natural gas. Settlement is gradual
downward movement of a structure due to compression of the soil below the foundation. The principal
cause of subsidence in the Phoenix area is the extraction of groundwater, whereas settlement results
from the compression of soils due to the weight of a structure on the ground surface.

Surface subsidence and associated earth-fissure development have occurred in the Phoenix Basin as a
result of major groundwater declines. Subsidence values along the flood control project alignment were
estimated in 1986 between zero and one foot. West of the project area, within an approximate 130-
square-mile area encompassing Luke Air Force Base, subsidence is estimated to be between one and
three feet. The Phoenix Basin will continue to be affected by subsidence as long as groundwater
overdraft continues. In the immediate project area, the rate of future subsidence may, in part, be
affected by any possible widening or migration of the cone of depression near Luke Air Force Base.

Earth fissure have not been observed in the immediate project area; the closest occurrences are about
two and four miles west, near Luke Air Force Base, where subsidence was estimated. Fissures develop
where differential subsidence occurs because of irregular alluvial thickness or lithology associated with
deep cones of depression produced by groundwater withdrawal. Sufficient data, however, are not
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available to determine whether subsidence and/or fissuring will become a problem in the future
(USACE, 1986).

3.4.5 Soils

The lower reach of the Agua Fria contains several soil complexes (FCDMC, 2001b). West of the river
is the Laveen-Coolidge soils, and along the Gila River-Agua Fria River confluence is the Carrizo soil.
The Laveen-Coolidge soil is composed of nearly level sandy loams, loams, and clay loams on old
alluvial fans and valley plains. This soil is deep and when irrigated, makes prime farmland. The
Carrizo soil is nearly level and gently sloping, occasionally flooded, and very gravelly or sandy. This
soil is evident on flood plains. The Carrizo has a depth of over 60 inches, and has a high permeability.
This soil is used mostly for rangeland, but when irrigated, can be prime farmland (FCDMC, 2001b).

The materials in the streambed of the Agua Fria River between New River and the confluence with the
Gila River are predominantly loose to medium-dense, non-cohesive sands and gravelly sands with less
than 15 percent cobbles to 10 inches in diameter at the upstream end of the reach, gradually becoming
finer downstream until silts and sands with less than 5 percent cobbles to 6 inches in diameter
predominate below Buckeye Road. Materials are relatively free of cobbles and boulders to about eight
feet.

The overbank materials along the Agua Fria River in the study reach are predominantly medium-dense
sands, silty sands and moderately cohesive sandy silts with scattered layers of gravelly sand and
generally less than 5 percent cobbles to 10 inches in diameter. In the vicinity of the west levee
downstream from Buckeye Road, the foundation materials are relatively loose. These materials were
removed or compacted before placement of levee fill materials. The foundation materials at the location
of the east levee at Lower Buckeye Road are moderately dense. Surface soils are relatively pervious.
The duration of the SPF and lesser floods would indicate that water does not remain long enough after
floods to saturate soils.

Test holes and test trenches from explorations performed in June and July 1984 (USACE, 1986)
indicated that materials from zero to as deep as 16 feet are predominantly sands. Just upstream of I-10
surface materials from zero to ten feet are generally classified as sand, sandy silt, sandy gravel,
gravelly sand or silty sand and in most cases damp, moist or wet soils were found from two to six feet
of the surface. Most of these test trenches were located near the bank or within the channel. From 1-10
down to Lower Buckeye Road finer materials were found in the surface one to two feet and classified as
sandy silt, silty sand or sandy clay. Below that depth coarser materials again predominated. Again,
moist or damp soils were found within two and one half feet from the surface. From Lower Buckeye
Road to the Gila River material was similar.

Soil Samples

Soil Fertility Tests
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In April 2002, soil samples were taken at seven locations throughout the project area at approximately
two feet depth. Two locations each were sampled near the I-10 discharge, Durango Regional Outfall
Channel at Buckeye Road and in the channel at the AWWTP outfall, and one samples was taken at the
Chicken Ranch mitigation site (Table 3.4-1 and Figure 4). The subsurface samples were analyzed for
standard fertility characteristics and one of the samples at the I-10 discharge was subjected to a metals
scan. Wallace Laboratories, in El Segundo, California, performed the soil tests.

Table 3.4-1 Soil Sample Locations

ﬁi’,’llni'g: Location Depth of Sample
i North of I-10, on the east side of the channel, near the outflow channel. 2 feet
2 South of 1-10, east side of the channel 2 feet
3 North of Buckeye Road, east side of channel, near Durango outfiow 2 feet
4 South of Buckeye Road, east side of channel 2 feet
5 Avondale Wastewater Treatment Plant Site, near southern end of surface water flow 2 feet
6 Avondale Wastewater Treatment Plant Site, south of the southern end of surface water flow 2 feet
7 Chicken Ranch site, south of Avondale Wastewater Treatment Plan site 2 feet

The soils sampled had a moderately high alkalinity, with pH values range from 8.08 to 8.70. Limestone
was present in nearly half of the samples. Salinity levels were low to moderate. Most of the samples
were low in phosphorus and nitrogen. Boron was low in most of the samples, while zinc low only in
two of the samples. The metal scans did not reveal abnormal conditions. See Appendix F for the
complete results of the soil tests, along with recommendations for soil additions at specific sites to
improve fertility and plant success.

Pesticide Presence/Absence Soil Tests

Soil samples were taken to test the presence/absence of pesticides near the I-10 outflow channel because
of concerns that agricultural runoff would contaminate river sediments. Results indicated that pesticide
levels were negligible in the samples. For the complete soil sample report see Appendix F.

3.5 AIR QUALITY AND CLIMATE

3.5.1 Regulatory Setting
Federal Regulations

Clean Air Act of 1970. The Clean Air Act (CAA) directs the attainment and maintenance of National
Ambient Air Quality Standards (AAQS) for six “criteria” pollutants [ozone (Os), carbon monoxide
(CO), nitrogen dioxide (NO-), respirable particulate matter (PMio), sulfur dioxide (SO2), and lead
(Pb)]. Under the CAA, when air quality of a geographical area contains enough impurities to be
deemed polluted, the U.S. Environmental Protection Agency (EPA) classifies it as being in “non-
attainment.” The EPA then must approve a State Implementation Plan (SIP) that defines the actions to
be taken and the time schedule for air quality to be improved and attainment achieved. The EPA
implements the New Source Review (NSR) and Prevention of Significant Deterioration (PSD)
regulations in areas of “attainment.” Additional Federal laws related to air quality control are:
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"« The 1977 Clean Air Act enacted legislation to control seven air toxic pollutants. EPA adopted the National
Emission Standards for Hazardous Air Pollutants (NESHAP), which was designed to control Hazardous Air
Pollutants (HAP) emissions to prevent adverse health effects in humans.

o The 1990 Amendments to the Clean Air Act determine attainment and maintenance of NAAQS (Title I),
motor vehicles and reformulation (Title II), hazardous air pollutant (Title III), acid deposition (Title IV),
operating permits (Titles V), stratospheric ozone protection (Title VI), and enforcement (Title VII).

General Conformity. Under Section 176(c) of the Clean Air Act Amendments (CAAA) of 1990, the
Lead Agency is required to make a determination of whether the Proposed Action “conforms” with the
State Implementation Plan (SIP). Conformity is defined in Section 176(c) of the CAAA as compliance
with the SIP’s purpose of eliminating or reducing the severity and number of violations of the National
Ambient Air Quality Standards (NAAQS) and achieving expeditious attainment of such standards.
However, if the total direct and indirect emissions from the Proposed Action are below the General
Conformity Rule de minimis emission thresholds, the Proposed Action would be exempt from
performing a comprehensive Air Quality Conformity Analysis, and would be considered to be in
conformity with the SIP.

State and Local Laws and Regulations

The Arizona Department of Environmental Quality (ADEQ), Air Quality Division has compliance and
enforcement responsibility for all portable sources in the project area. Stationary and construction dust
sources in the project area are regulated by the Maricopa County Environmental Services Department
(MESD). The ADEQ and MESD adopt rules designed to fulfill the State’s responsibilities under the
Federal Clear Air and its amendments to provide a legally enforceable SIP for the attainment and
maintenance of the NAAQS.

The State Implementation Plan (SIP). The SIP is the cumulative record of all air pollution strategies,
non-attainment area plans (NAPs), statutes, rules, and ordinances implemented under Title I of the
Clean Air Act by governmental agencies within Arizona, such as ADEQ and MESD. Revisions to
Arizona's SIP must be submitted to the EPA by the director of the ADEQ on behalf of the governor.
Once approved by EPA as published in the Federal Register, the provisions contained in the SIP
revision become enforceable by the Federal government as well as by the appropriate governmental
entities of Arizona. The following rules that have been adopted by ADEQ or the MESD that may be
applicable to the restoration project are:

e Arizona Administrative Code Rule Title 18, Chapter 2, Title 606 (R18-2-606), Material Handling. No
person shall cause, suffer, allow or permit crushing, screening, handling, transporting or conveying of
materials or other operations likely to result in significant amounts of airborne dust without taking reasonable
precautions, such as the use of spray bars, wetting agents, dust suppressants, covering the load, and hoods to
prevent excessive amounts of particulate matter from becoming airborne.

e RI18-2-607, Storage Piles. (A) No person shall cause, suffer, allow, or permit organic or inorganic dust
producing material to be stacked, piled, or otherwise stored without taking reasonable precautions such as
chemical stabilization, wetting, or covering to prevent excessive amounts of particulate matter from becoming
airborne. (B) Stacking and reclaiming machinery utilized at storage piles shall be operated at all times with a
minimum fall of material and in such manner, or with the use of spray bars and wetting agents, as to prevent
excessive amounts of particulate matter from becoming airborne.
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o RI18-2-802, Off-road Machinery. (A) No person shall cause, allow or permit to be emitted into the
atmosphere from any off-road machinery, smoke for any period greater than 10 consecutive seconds, the
opacity of which exceeds 40 percent. Visible emissions when starting cold equipment shall be exempt from
this requirement for the 1st 10 minutes. (B) Off-road machinery shall include trucks, graders, scrapers,
rollers, locomotives and other construction and mining machinery not normally driven on a completed public
roadway.

o House Bill (HB) 2538 Section 1. By July 1, 2002, Maricopa County must adopt an ordinance that limits the
idling time of heavy-duty diesel vehicles (gross weight over 14,000 pounds).

o House Bill (HB) 2538 Section 10. The ADEQ will encourage the voluntary replacement of old diesel
equipment with less polluting newer equipment, as well as the voluntary usage of ultra-low sulfur diesel fuel,
on an accelerated basis to achieve higher Federal standards.

¢ Maricopa County Air Pollution Control Rule 310. Rule 310 applies to sources of fugitive dust within
Maricopa County, including construction sites. The PMio SIP for Maricopa County relies upon Rule 310 for
its demonstration of attainment. It establishes limits for the emissions of particulate matter into the ambient
air from any property, operation, or activity that may serve as an open fugitive dust source. Construction
projects that disturb a total surface area of 0.1 acre or more require a permit from the MESD. These projects
are required to have a valid permit before the soil is disturbed. If the project continues for more than 1 year,
the permit must be renewed.

o  Maricopa County Air Pollution Control Rule 314. Rule 314 requires a project proponent to obtain a Burn
Permit from the County Control Officer before igniting, causing or permitting to be ignited, allowing, or
maintaining an open outdoor fire. The Control Officer may impose any permit conditions that are necessary
to ensure compliance with all Federal Laws, State laws, or local rules. Burn Permit conditions(s) may
include, but are not limited to, burning hours, notification of intent to burn, and Burn Permit posting.

3.5.2 Climate

The study area is located in southwestern Arizona. It is characterized as semiarid with long, hot
summers and short, mild winters. Most of the annual rainfall in the study area occurs in a bimodal
pattern. Winter precipitation from December to March is generally associated with mid-latitude
cyclonic disturbances from the Pacific Ocean, while summer precipitation during July and August is
associated with tropical warm, moist air masses from the Gulf of Mexico. Minor or no precipitation
occurs between April and June, the driest months.

Monthly temperature and precipitation data for Litchfield Park, which is located in the northern portion
of the study area, is available from the Western Regional Climate Center. As described in Table 3.5-1,
average summer (July) high and low temperatures in Litchfield Park are 106.9°F (41.6°C) and 75.4°F
(24.1°C). The hottest months are June through August. Average winter (January) high and low
temperatures in the study area are 66.9°F (19.4°C) and 36.0°F (2.2°C). Rainfall averages
approximately 8.2 inches (20.9 cm) per year in the study area. Winds are from the east and southeast
throughout the year, switching to westerly from May to July. Average monthly wind speeds range from
6 to 8 mph.

Table 3.5-1 Average Monthly Temperatures and Precipitation in the Project Area

Temperature o
Precipitation
Month Maximum Minimum &
°F °c °F °c Inches Centimeters
January 66.9 194 36.0 2.2 0.89 2.26
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February 71.8 22.1 39.7 4.3 0.96 2.44
March 77.4 25.2 43.7 6.5 0.84 2:.13
April 86.2 30.1 49.7 9.8 0.33 0.84
May 95.2 35.1 57.7 14.3 0.13 0.33
June 104.2 40.1 66.3 19.1 0.08 0.20
July 106.9 41.6 75.4 24.1 0.73 1.85
August 104.7 40.4 74.0 233 1.21 3.07
September 100.4 38.0 66.7 19.3 0.87 2.21
October 89.7 32.1 53.7 12.1 0.48 1.22
November 76.6 24.8 42.0 5.6 0.64 1.63
December 67.9 19.9 36.7 2.6 1.06 2.69
Annual Average/Total 87.3 30.7 53.5 11.9 8.21 20.85

Note: Period of Record is from August 1, 1917 to February 29, 2000.
Source: WRCC, 2001.

3.5.3 Air Quality Setting

Criteria Pollutants. The quality of surface air (air quality) is evaluated by measuring ambient
concentrations of pollutants that are known to have deleterious effects. The degree of air quality
degradation is then compared to the ambient air quality standards established by Federal and State
agencies. The air pollutants that are regulated by these standards are called “criteria pollutants.” The
current National and State Ambient Air Quality Standards are the same in the project area and are listed
in Table 3.5-2. Healthy adults can tolerate occasional exposure to air pollutant concentrations above the
standards listed in Table 3.5-2 before adverse effects are observed.

Air quality standards are designed to protect those people most susceptible to further respiratory
distress, such as asthmatics, the elderly, very young children, people already weakened by other disease
or illness, and people engaged in strenuous work or exercise.

Air Quality Attainment Status. Indications of criteria pollutant levels in the project area can be
obtained by reviewing recent data collected by the Arizona Department of Environmental Quality
(ADEQ) at nearby monitoring stations. The nearest monitoring station to the Study Area is located in
West Phoenix at 6180 W. Encanto about 10 miles (16 km) east of the project area. The West Phoenix
monitoring station monitors ozone, nitrogen dioxide, suspended particulate matter (PMio), and carbon
monoxide. Table 3.5-3 provides the monitoring data collected by the subject monitoring station from
1997 to 1999. Nitrogen dioxide and carbon monoxide standards were not exceeded during the three-
year study period. However, the monitoring station recorded values above both the ozone 8-hour
standard and the PMio 24-hour standard during this period.
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Table 3.5-2 National and State Ambient Air Quality Standards®

: L National and State Standards
Pollutant Averaging Time e ooty
8-hour 0.08 (160 pg/m’) NS
Sz () 1-hour 0.12ppm (235 pg/m) 0.12 ppm (235 pg/m’)
. 8-hour 9.0 ppm (10 mg/m°) NS
Carbon Monoxide (CO) 1-hoir 35 ppm (40 mg/m’) NS
. . Annual Avg. 0.053 ppm (100 pg/m’) 0.053 ppm (100 pg/m°)
Nitrogen Dioxide (NOz) Lhaar NS NS
Annual Avg. 80 ug/m’3(0.03 ppm) NS
e 24-hour 365 pg/m’ (0.14 ppm) NS
Sulfur Dioxide (S0z) 3-hour NS 1300 pg/m® (0.5 ppm)
1-hour NS NS
. Ann.Geo.Mean NS NS
(S;ligir)xded Particulate Matter Ann.Arith.Mean 50 pg/m? 50 pg/m’.
: 24-hour 150 pg/m? 150 pg/m’
Suspended Particulate Matter 24-hour 65 pg/m’ NS
(PM 2.5) Annual 15 pg/m’ NS
Sulfates (SO4) 24-hour NS NS
30-day Avg. NS NS
Lead ) Calendar Q?r. 1.5 ug/m? 1.5 pg/m®

Notes: NS = no standard; ppm = parts per million; pg/m°> = microgram per cubic meter; mg/m’ = milligrams per cubic
meter

#  Standards are not to be exceeded more than once per year with two exceptions. In the case of ozone and PMio, compliance
is determined by the number of days on which the ozone or PMo standard is exceeded. The number of exceedance days
per year, based on a 3-year running average, is not to exceed 1.0.

Primary Standards are designed to protect public health, allowing for an adequate margin of safety.

Secondary Standards are designed to protect human welfare from any known or anticipated adverse effects of the criteria
on the soils, water, crops, animals, structures, or other property.

Source: ADEQ, 1998a.

b

c

Table 3.5-3 Air Quality Summary for the Project Area

Standard 1997 1998 1999
OZONE (8-Hour) STANDARD
Fourth-Highest 8-Hour Average (ppm) 0.078 0.086 0.091
3-Year Average (Standard met if < 0.084 ppm) - - 0.085
NO: (Annual Average) STANDARD @
Annual Average (ppm) NA 0.028 0.031

(Standard met if < 0.053 ppm)
PM1o (24-Hour) STANDARD ®

Maximum Concentration (ug/m3) 345 107 111
Days > NAAQS (150 ug/md) 2/61 0/57 0/57
CO (8-Hour) STANDARD

Maximum Concentration (ppm) 6.6 11 7.7
Days > NAAQS (9.0 ppm) 0 0 0

Sources: ADEQ, 1998a, 2000, and 2002a.

Notes: ppm=nparts per million; ug/m’>=micrograms per cubic meter; NA = Not Available.
* No Federal or State (1-hour) NO: standard.

® "Days" for PMio are given as exceedances/number of annual measurements.

The ozone 8-hour standard is not met when the average of the annual fourth-highest daily maximum 8-
hour average ozone concentrations is equal to or greater than 0.085 ppm. An average of the most recent
three calendar years is used to assess compliance with this standard. For the years of 1997 through
1999, the fourth-highest 8-hour average is 0.085 ppm. Therefore, the 8-hour ozone standard has not
been met during the three-year study period.
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With regard to PMio, a maximum 24-hour concentration of 345 ®g/m® was recorded in 1997. One
other value over the 24-hour standard occurred that year for a total of two violations during 1997. No
other violations of the PMio 24-hour standard were recorded during the three-year study period.

Non-attainment is a term used to indicate violations of the standard. As shown in Table 3.5-4, air
quality in the study area is designated as serious non-attainment for the National Ambient Air Quality
Standards (NAAQS) and the Arizona Ambient Air Quality Standards (AAAQS) for all pollutants, with
the exception of nitrogen dioxide, which is classified as attainment.

Table 3.5-4 Attainment Status of the Study Area
Area O3 CO NO: PMo
Phoenix Area Serious NA Serious NA Attainment Serious NA

Notes: A= Attainment of Standards; NA = Non-Attainment of Standards; U/A = Unclassifiable/Attainment
Source: EPA, 2001.

3.6 SOCIOECONOMICS

3.6.1 Regulatory Setting

Executive Order 12898 - Executive Order 12898 directs Federal agencies to assess the effects of their
actions on minority and/or low-income populations within their region of influence. Agencies are
encouraged to include demographic information related to race and income in their analysis of the
environmental and economic effects associated with their actions.

3.6.2 Demographic Characteristics

Table 3.6-1 describes the demographic data for Maricopa County and the City of Avondale, using U.S.
Census Bureau data from the 1990 and 2000 censuses. As depicted in the table, total population has
increased in the County by 950,048 people and in the City by 19,714 between 1990 and 2000. Minority
populations increased in the County of Maricopa between 1990 and 2000, but decreased in the City of
Avondale. However, in neither the City nor the County was the low-income population or the minority
population greater than 50 percent of the total population.

Table 3.6-1 Demographic Profile Maricopa County and the City of Avondale

Maricopa County City of Avondale Maricopa City of Avondale

1990 1990 County, 2000 2000
Total Population 2122101 16,169 3,072,149 35,883
Total Minority Pop. 322,681 6641 695,890 13,179
Minority percent 15.2% 4141 % 22.6 % 36.7 %
L 257,359 4493 NIA N/A

opulation

Low-Income percent* 121 % 27.8 % N/A N/A

Source: US Census 1990 and 2000. hutp://factfinder.census.gov/servlet/BasicFactsServiet
* Indicates all residents of legal working age
Note: Low income information is not yet available for the Year 2000 Census
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3.6.3 Economic Characteristics
Maricopa County

Based on the 1990 Census data (year 2000 census employment data are not yet available), Maricopa
County’s civilian labor force was 1,070,667 in 1990. Of the civilian labor force, 64,742 were
unemployed (U.S. Census 2002). Table 3.6-2 shows the number of people working in specific
industries within Maricopa County in 1990. As noted, the majority of people work in retail,
manufacturing, construction, transportation, health services, educational services, finance/insurance/
real estate, business/repair, or public administration.

Table 3.6-2 1990 Employment Profile of Maricopa County

G N ok Gy o @ GE U aE am ==

Industry Number of People
Agriculture, forestry, and fisheries 20,147
Mining _ 1,359
Construction 64,475
Manufacturing, nondurable goods 36,130
Manufacturing, durable goods 115,295
Transportation 46,246
Communications and other public utilities 32,252
Wholesale trade 43,945
Retail trade 177,656
Finance, insurance, and real estate 90,255
Business and repair services 61,954
Personal services 15,850
Industry Number of People
Entertainment and recreation services 76,977
Health services 69,440
Educational services 67,341
Other professional and related services 44 966
Public administration 36,637
Total 1,000,925

Source: U.S. Census Bureau, 1990 Census; Note: Year 2000 data on employment are not yet available.

City of Avondale

The City of Avondale ranks as one of the fastest growing residential areas of Maricopa County.
Shifting from its historical agricultural base, the City of Avondale has an economy based around
commercial enterprise and light industry. Between 1990 and 2000, Avondale’s population grew at a rate
of over 121 percent (PGEC 2002). Table 3.6-3 lists general economics of the City of Avondale.

Table 3.6-3 General Economic Characteristics of Avondale

Population, 2000 35,883
Growth, 1990-2000 121.90%
Total Civilian Labor Force, 2000 8,912
Employed, 2000 8,457
Unemployed, 2000 456
Median Age, 2000
0-17 years 34%
18 - 34 years 2%
35 - 54 years 28%
55+ years 1%
Education, 1990

Final Detailed Project Report

3-67

August 2007




Agua Fria Riparian Restoration 3. Environmental Setting

High school graduate 57.10%
Some college - 18.20%
Bachelors degree 9.40%
Graduate or professional degree 3.20%

Median Household Income, 2000 $55,157

Real Estate, 2000
Median home price, new $124,900
Median home price, resale $130,000
New building permits 1,327

Source: Phoenix Greater Economic Council

3.7 CULTURAL RESOURCES

3.7.1 Regulatory Setting

National Historic Preservation Act (NHPA) - The National Historic Preservation Act provides
leadership in preserving and maintaining the historic and cultural environment of the project location.
Under Section 110 of the Act, Federal agencies are required to identify and evaluate the significance of
the historic properties that are located on Federal lands. Section 106 (36 CFR 800) requires Federal
agencies to take into account the effects of their undertaking on historic properties; and to protect
significant historic properties that are located on Federal lands and/or which would be affected by
Federal actions.

Based on investigations conducted by Los Angeles District archeological staff, the USACE has
determined that no historic properties are present in the project area, therefore pursuant to 36 CFR §
800.4(d)(1), and 36 CFR § 800.3 (f)(2), the USACE is in compliance with Section 106.

Coordination with the Arizona State Historic Preservation Officer is required. A letter was sent to the
Arizona State Historic Preservation Officer requesting his concurrence with this determination. The
response is provided in Appendix C.

Pursuant to 36 CFR § 800.3 (f)(2) the Corps of Engineers sent a project description along with a
request for comments to the Ak-Chin Indian Community, Hopi, Pasqua Yaqui Tribe, Salt River Pima-
Maricopa Indian Community, Gila River Indian Community, Tohono O’odham Nation and the Zuni.
To date, there has been no response.

If historic properties are discovered during construction activities, work will stop while the property is
evaluated under Section 106.

3.7.2 Description of Cultural and Archaeological Resources

The following information is based on data from several sources: Gilpin and Phillips (1999);
Gumerman (1991); Gumerman and Haury (1979); Haury (1976, 1945); Mabry (1998); McGuire and
Schiffer (1982); Rogers (1998, 1991, 1985).

The lower Agua Fria River valley was extensively utilized during the prehistoric past, and its cultural
record may someday prove to have begun more than 11,500 years ago. However, there are currently
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no recorded Paleo-Indian or later Archaic sites from this particular portion of the northern Gila River
and adjacent Salt River Valley.

The best-known post-Archaic culture interpreted for south-central Arizona was the Hohokam, and
unquestionably constitutes the apogee of prehistoric culture of not only south central, but all southern
Arizona. Characteristically, the Hohokam were agriculturalists who employed intricate systems of local
canal irrigation and both local floodwater and sheetwash farming. They supplemented their cultivated
foods with those obtained by hunting, gathering and collecting a wide variety of indigenous plants and
animals. Hohokam habitations varied greatly through time and included subsurface pithouses, semi
subterranean, masonry-footed, and adobe-walled structures, and large compounds built of adobe and
rock.

The Hohokam cultural sequence may have lasted more than 1700 years. Traditionally it has been
divided into four periods: Pioneer, Colonial, Sedentary, and Classic; and a series of nine corresponding
phases. The earliest period is somewhat controversial, but may have included the Vahki (A.D. 300-
500), Estrella (A.D. 500-600), Sweetwater (A.D. 600-700), and Snaketown (A.D. 700-800) phases.
The Colonial period is much better known and includes the Gila Butte (A.D. 800-900) and Santa Cruz
(A.D. 900-1000). The Sedentary period coincides with the Sacaton phase of A.D. 1000-1200. The final
Classic period, at least in the northern Salt-Gilla River Valley, consists of only the Soho (A.D. 1200-
1300) and Civano (A.D. 1300-1450) phases.

Due to its location between the plentiful resources along the Salt and Gila Rivers and those in the
uplands of the Bradshaw Mountains, the more arid project area was not utilized for habitation by
historic Native Americans. The waters of the Agua Fria were not as reliable as those found elsewhere,
therefore not sufficient to support farming or permanent settlement.

After the end of the Mexican War and the subsequent Gadsen Purchase in 1854, anticipation of a
transcontinental railroad led to explorations throughout the central part of the Arizona Territory. In the
mid to late 1800, the Agua Fria River Valley continued to be an area that people passed through on
their way to settle elsewhere. After discovery of gold near present-day Wickenburg in 1863, and
settlement increasing east of the Agua Fria, additional wagon roads crossed the river in various
locations.

Investigations were conducted over the last two years for a watercourse master plan for cultural
resources along the Agua Fria River, between the Waddell Dam and the Gila River, for the Flood
Control District of Mariposa County. The proposed restoration project area is within the boundary of
the above investigations. Although there are recorded historic and prehistoric resources on terraces
adjacent to the river, there are no recorded sites within the Area of Potential Effects (APE) of the
proposed project.
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3.8 HAZARDOUS AND TOXIC MATERIALS

3.8.1 Regulatory Setting

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) -
Congress passed CERCLA, also known as “Superfund”, in response to a growing national concern
about the release of hazardous substances from abandoned waste sites. CERCLA gives the Federal
government broad authority to regulate hazardous substances, to respond to hazardous substance
emergencies, and to develop long-term solutions for the nation’s most serious hazardous waste
problems. CERCLA also created a Hazardous Substance Response Trust Fund. This fund, supported by
an excise tax on feedstock chemicals and petroleum, is used to pay for cleanup activities at abandoned
waste sites.

CERCLA requires the parties responsible for the contamination to conduct or pay for the cleanup. If
the Environmental Protection Agency’s (EPA’s) efforts to take an enforcement action for the cleanup
are not successful, the Federal government can clean up a site using the CERCLA Trust Fund. If the
Superfund program conducts the cleanup, the government can take court action against responsible
parties to recover up to three times the cleanup costs.

In 1986, CERCLA was reauthorized and amended by the Superfund Amendments and Reauthorization
Act (SARA). SARA expanded the Federal government’s response authorities and clarified that Federal
facilities are subject to the same CERCLA requirements as private industry. Under Section 120 of
CERCLA, each department, agency, and instrumentality of the United States is subject to, and must
comply with, CERCLA in the same manner as any nongovernmental entity. However, funds from the
Superfund do not generally go towards paying for the cleanup of releases from Federally owned
facilities [Section 111(e)(3)]. Executive Order 12580, signed in January of 1987 and modified in August
1996 by Executive Order 13016, further clarified that Federal agencies and departments are responsible
for sites within their jurisdiction.

Arizona Administration Code, Title 18, Chapter 9. The Arizona Administration Code, Title 18,
Chapter 9 regulates hazardous waste generation, handling and transport in Arizona.

3.8.2 Initial Assessment

The initial hazardous materials assessment of the subject site is based upon information obtained from
historical aerial photographs, the Arizona Department of Environmental Quality (ADEQ), the Maricopa
County Health Department, Environmental Services Division (MCHD), the City of Avondale Fire
Department (AFD), and a FirstSearch environmental database report.

3.8.2.1 Hazardous Material Spills and Incidents

According to the ADEQ and the AFD, there have been no recorded hazardous waste spills or hazardous
waste dumping in the Agua Fria River. However, ADEQ information indicates there was a confirmed
incident of medical waste dumping at approximately 127" Avenue and Missouri Street, which appears
to be located within the floodplain easement and approximately 0.25 mile east of the Durango Regional
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Outfall Channel Restoration Site. The FirstSearch database report indicated there was a spill of 508
gallons of an unknown media at the Calmat Companies location at Litchfield and Broadway Roads in
1989. This spill appeared to occur adjacent to the river, but not directly within the riverbed boundary.
Furthermore, incidents of gasoline and waste oil spills were reported within one mile of the subject site
(ADEQ, 2001).

The remainder of the FirstSearch database report did not indicate areas of concern located within the
riverbed or easements.

3.8.2.2 Underground Storage Tanks and Leaking Underground Storage Tanks

Underground storage tanks (USTs) and leaking underground storage tanks (LUSTs), which usually
contain fuels and oils, are a common hazardous materials issue. Based on ADEQ information and the
FirstSearch report, there are no registered USTs or LUSTs within the project area; however, USTs are
registered for properties adjacent to the project area.

3.8.2.3 Sand and Gravel Operations

Based on historical aerial photographs obtained by Rupp Aerial Photography (Rupp), Phoenix, Arizona,
it appears that historically much of the project area was used for sand and gravel operations and
subsequently filled (Figures 5 to 7). Historic sand and gravel operations existed in the Agua Fria near
McDowell Road, within the 1-10 Restoration Site, just north of Buckeye Road, within the Durango
Regional Outfall Channel Restoration Site, possibly along the eastern easement south of Lower Buckeye
Road, and possibly along the western portion of the levee area south of Lower Buckeye Road. Historic
sand and gravel operations in the project area date back to at least 1949. Historic aerial photographs
were not available from Rupp south of Broadway Road prior to 2000; however, a 1956 aerial
photograph was reviewed at the Flood Control District, which indicated a sand and gravel operation
located along the western portion of the study area, south of Broadway Road. Current sand and gravel
operations are located on the eastern and western portion of the site area just south of Broadway Road
(Figure 8).

3.8.2.4 Solid Waste Landfills

The former Avondale Landfill, a portion of which extended into the river, was located north of
Buckeye Road on the western portion of the river. The landfill was relocated as part of the levee project
and the area outside the channel was converted to Coldwater Park. Based on the as-built plans, a
portion of the landfill appeared to extend into the river area. Reportedly, the landfill, including the
portion located within the study area, was relocated.

3.8.2.5 State Sites

In July 2000, the ADEQ replaced its Arizona CERCLIS Information Data System (ACIDS) with the
Superfund Program List (SPL). The SPL is more representative of the sites and potential sites within
the jurisdiction of the Superfund Programs Section, which was created in April 1997, the date of the
latest Water Quality Assurance Revolving Fund (WQARF) statute (ADEQ, 2001). The WQAREF is
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defined in statute as the “geographical area extent of contamination (Arizona Revised Statutes Section
49-281.14). Potential WQARF sites are those cases that are awaiting or undergoing WQARF
preliminary investigation. The SPL is comprised of the following elements:

1. WQAREF Registry sites

2. Potential WQARF Registry sites
3. National Priorities List sites
4

Department of Defense (DOD) sites requiring oversight.

The restoration project has one SPL Registry in the area, the Western Avenue Tetrachloroethylene
Plume Project, which is 0.75 mile east of the project area, near Buckeye Road. The groundwater in the
vicinity is impacted by tetrachloroethene, also known as perchloroethylene (PCE), which is a common
solvent used in dry cleaning. In June 1993, PCE contamination was detected above the water quality
standard of 5 micrograms per liter in nearby groundwater monitoring wells (ADEQ, 2001). The
impacted area is along Western Avenue in the cities of Avondale and Goodyear, with the east-west
extent apparently running from 2™ Street and Western Avenue in Avondale to just east of Litchfield
Road and Western Avenue in Goodyear, which is approximately 0.75 mile east of the project area, near
Buckeye Road. The impacted area appears to be limited to the upper groundwater aquifer, which is
approximately 60 to 110 feet below ground surface (bgs). The groundwater flow direction is generally
to the west, turning southwest near Litchfield Road and Western Avenue.

The site was placed on the WQARF Registry for consideration in December 1998. ADEQ has installed
seven groundwater monitoring wells north and east of the PCE plume to define the lateral and vertical
extent of impact, to attempt to determine a source, and to determine the mass of the PCE within the
plume (ADEQ, 2002b). A soil gas survey was recently conducted at an upgradient dry cleaning facility
to attempt to define a source for the contamination. The analytical data indicated PCE levels were
minor or below the laboratory detection levels. According to the ADEQ a remedial investigation is
planned as funds become available.

The Western Avenue PCE plume is currently under investigation and until the source and extent of the
PCE groundwater contamination is determined, environmental impacts cannot be assessed. Currently it
appears that groundwater in the area is used for irrigation purposes.

3.8.2.6 Environmental Protection Agency Comprehensive Environmental Response, Compensation,
and Liability Information System and National Priorities List

The EPA maintains a database of designated Comprehensive Environmental Response, Compensation,
and Liability Information System (CERCLIS) sites, which consists of current and potential Superfund
sites currently or previously under investigation, and National Priorities List (NPL) sites, which
recognizes sites that require long-term remedial response actions that would permanently and
significantly reduce the dangers associated with releases or threats of releases of hazardous substances,
yet have risks that are serious, but not immediately life threatening (EPA, 2002). A query of the EPA
Hazardous Waste Sites list for Maricopa County, Arizona, revealed four Superfund sites (one of which
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was on the NPL) within the general vicinity of the project area, as presented in Table 3.8-1. It should
be noted that the Goodyear Dry Cleaners site is located slightly less than a mile to the west, and the
Phoenix-Goodyear Municipal Airport is located approximately 1.5 miles to the west. The remaining
two facilities, the Liberty Substation and Faith Cooperage, are approximately 12 miles to the west and
downgradient from the site.

Based on the distance and groundwater flow direction with respect to the project area, there is a low
likelihood that the project area has been impacted by these off-site facilities.

Table 3.8-1 Superfund Sites in the Project Area

: Distance to Groundwater Non-NPL

Name Location/City Project Area Gradient NPL Status Status
Goodyear Dry 142 N. Litchfield Rd, Goodyear 1 mile (west) Downgradient No PA Start Needed
Cleganers
Phoenix- Phoenix-Goodyear Airport Area, between 1.5 miles (west) | Downgradient | On Final NPL | Not Applicable
Goodyear Lower Buckeye Road and Van Buren,
Airport Area Goodyear
Liberty Tuthill Road and Broadway, Buckeye 12 miles (west) | Downgradient No PA Start Needed
Substation
Faith Cooperage (801 Irwin Road, Buckeye 12 miles (west) | Downgradient No PA Start Needed

Notes: PA = Preliminary Assessment; Source = EPA 2002.

3.8.2.7 Pesticide Contamination

Based on historical agricultural and urban land use activities, impact to soil sediments in the study area
is possible by DDT by-products, such as DDE and/or other pesticides, such as toxaphene. DDT by-
product contamination has been identified in Gila River sediments; however, it does not appear to be as
notorious a problem in the Agua Fria River (Turek, pers. comm., 2002). Sediment samples taken at
two locations where the I-10 drainage empties into the Agua Fria River channel were analyzed for the
presence of pesticides. The results of the analysis were negative; however, the timing and design of the
sampling effort were intended only to provide a genmeral indication of conditions and should not be
considered conclusive. The I-10 drainage channel was chosen as the sampling location because this
channel drains agricultural lands. If pesticides in sediments are a problem, they are most likely to show
up at this location. Appendix F provides the laboratory results of the analysis.

3.8.2.8 Recommendations

The hazardous waste review indicated areas of potential concern for future phases of the project. In
terms of earth moving activities, potential impact to soil, from the previously mentioned medical waste
spill, prior sand and gravels operations, the unknown source of sand and gravel operation fill material,
possible pesticides such as DDT, DDT by-products, and toxaphene are a concern. Recommendations
for assessing these potential impacts prior to conducting earth moving activities would include
conducting test pits and/or a geophysical survey to determine the location, extent, and type of fill
material used following the sand and gravel operations. Soil sampling for pesticides is recommended
where earth moving is proposed to support negative results from the feasibility phase (preliminary)
sampling summarized in Appendix F. Additional research should be conducted to determine the extent
and type of the medical waste that was spilled, in order to ascertain the sampling methodology needed
to assess the spill.
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3.9 NOISE

3.9.1 Regulatory Setting
Acoustical Fundamentals

A brief background in acoustics is helpful in understanding how humans perceive various sound levels.
Some common acoustical definitions are:

e  Acoustics refers to the study of sound wave generation and transmission, both audible and inaudible.

e Sound is the physical oscillation or vibration of a medium, such as air, that can be perceived by an
instrument, such as the human ear or a microphone.

s Noise, on the other hand, has commonly been categorized as loud, disruptive sounds that can annoy or cause
harm to people.

e Background noise is the aggregation of all perceptible, but not necessarily identifiable, sound sources (such as
traffic, airplanes, and environmental sounds) that create a static ambient noise baseline.

Although extremely loud noises can cause temporary or permanent damage, the primary environmental
impact of noise is annoyance. The objectionable characteristic of noise often refers to its loudness.
Loudness represents the intensity of the sound wave, or the amplitude of the sound wave height
(measured in decibels (dB)). Decibels are calculated on a logarithmic scale, thus a 10 dB increase
represents a tenfold increase in intensity, while a 20 dB represents a hundredfold increase in intensity.
Decibels are the preferred measurement of environmental sound because of the direct relationship
between a sound’s intensity and the subjective “noisiness” of it. The A-weighted decibel system (dBA)
is a convenient sound measurement technique that weights selected frequencies based on how well
humans can perceive them. The range of human hearing spans from the threshold of hearing (~3 dBA)
to past the threshold of pain (120 dBA). In general, humans will notice a change of sound greater than
3 dBA. Noise levels are generally considered low when they are below 45 dBA, moderate in the 45 to
60 dBA range, and high above 60 dBA. Noise levels greater than 85 dBA can cause temporary or
permanent hearing loss if exposure is sustained. Examples of low daytime levels are isolated natural
settings, such as the Grand Canyon (20 dBA), and quiet suburban residential streets (43 dBA).
Examples of moderate level noise environments are urban residential or semi-commercial areas (55
dBA) and commercial locations (60 dBA). Although people often accept the higher levels associated
with very noisy urban residential and residential-commercial zones (63 dBA), as well as industrial areas
(65 to 70 dBA), they nevertheless are considered adverse noise levels (EPA, 1974; Berenek, 1971).
Further examples of noise and their associated A-weighted decibels are shown in Figure 18. Figure 19
gives examples of outdoor La sound levels for various locations.

In general, human sound perception is such that a change in sound level of 3 dB is just noticeable,
while a change of 5 dB is clearly noticeable. A change of 10 dB is perceived as doubling or halving of
sound level. Ambient environmental noise levels can be characterized by several different descriptors.

e  Noise Equivalent Level (Le) describes the average noise level over a specified period of time. Leq provides a
useful measure of the impact of fluctuating noise levels on sensitive receptors over time. Other descriptors of
noise incorporate a weighting system that accounts for human’s susceptibility to noise irritations at night.
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o Community Noise Equivalent Level (CNEL) is a measure of cumulative noise exposure over a 24-hour period,
with a 5 dB penalty added to evening hours (7:00 pm to 10:00 pm) and a 10 dB penalty added to night hours
(10:00 pm to 7:00 am).

e Day/Night Average Noise Levels (Lan) is essentially the same as CNEL, with the exception that the evening
penalty is dropped. As a matter of practice, Lan and CNEL values are considered to be equivalent and are
treated as such in this assessment. Lan and CNEL values rarely differ by more than 1 dB. Further, A-
weighted noise levels that are exceeded a selected percentage of time can be classified as Lx, where X is the
percentage of time that the noise level is exceeded during a given interval. Sound levels associated with Lio
typically describe transient or short-term events (these noise levels occur about 10 percent of the time), while
Loo levels generally describes background noise conditions.

Regulatory Setting
Federal and State Laws

There are no Federal or Arizona State noise standards that directly regulate environmental noise from
construction. However, it should be noted that the EPA has developed guidelines on recommended
maximum noise levels to protect public health and welfare (EPA, 1974). Table 3.9-1 provides examples
of protective noise levels recommended by EPA. With regard to noise exposure and workers, the
Occupational Safety and Health Administration (OSHA) regulations safeguard the hearing of workers
exposed to occupational noise. Refer to 29 CFR Section 1910.95 (Code of Federal Regulations) for a
list of permissible noise exposures.

Table 3.9-1 Summary of Noise Levels Identified as Requisite to Protect
Public Health and Welfare With an Adequate Margin of Safety

Effect Level Area
Hearing Loss Leq (24)<70 dB All areas
Outdoor Activity Ldn<55 dB Outdoors in residential areas and farms and other outdoor areas where people
Interference and spend widely varying amounts of time and other places in which quiet is a
Annoyance basis for use.

Leq (24)<55 dB Outdoor areas where people spend limited amounts of time, such as school
yards, playgrounds, etc.

Indoor Activity Ldn<45 dB Indoor residential areas
Interference and Leq (24)<45 dB Other indoor areas with human activities such as schools, etc.
Annoyance

Note: Leq (24) = Represents the sound energy averaged over a 24-hour period.
Ldn = Represents the Leq with a 10 dB nighttime weighting.
Source: USEPA, 1974

Local Laws

According to the Maricopa County Comprehensive Plan (Maricopa County, 1997), noise abatement
occurs on three fronts: point source noise from major developments, area source noise from individual
land uses in zoning districts, line source noise from vehicular traffic. The Maricopa County
Comprehensive Plan proposes to protect, preserve, and promote the health, safety, and welfare of
citizens through the reduction, control, and prevention of noise. Policy 2E2.2 Maricopa County
Comprehensive Plan encourages “the consideration of noise impacts in site planning.”
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The City of Avondale’s Safety Element of the General Plan has policies that require the City to identify
and resolve potential noise problems when reviewing site and development plans, and prohibit
residential development, daycare centers, and schools in areas where noise levels are 60 dBA or greater
(Avondale, 2001a). The City of Avondale does not have codes or ordinances that regulate noise
associated with construction projects. However, noise complaints are directed to the City of Avondale
Police Department (Avondale, 2001b).

3.9.2 Existing Noise Environment

The ambient noise conditions in the project study area are described in terms of sources and levels of
noise, and sensitive noise receptors (e.g., residences).

The dominant noise sources in the project area are associated with the operations of transportation
facilities. These facilities include the Southern Pacific Railway that crosses the project area along the
north side of Buckeye Road, the Phoenix Goodyear Airport with a runway approximately 1.5 miles (2.4
kilometers) northwest of a portion of the project area, the east-west trending Interstate 10 (I-10) that
crosses the northern portion of the project area, and local roadways that cross (e.g., W. McDowell
Road, West Van Burton Street, and W. Buckeye Road) or parallel (e.g., S. El Mirage Road and N.
Litchfield Road) the Agua Fria River in the project area.

Noise measurements were recorded at six locations (see Figures 5 through 8) surrounding the project
site. Noise monitoring was conducted in the project area in January 2002 to quantify existing conditions
using an impulse integrating sound level meter (Quest Technologies - Model 2800). Table 3.9-2
provides the recorded morning ambient noise conditions in the study area. Noise conditions are
described in terms of: Equivalent Sound Level (L), a measurement that accounts for the moment-to-
moment fluctuations due to all sound sources during the measurement period (in this case 15 minutes)
combined; the maximum sound level (Lmax) reached during a sampling period; and the minimum sound
level (Lmix) reached during a sampling period. The existing ambient Leq noise levels ranged between
45.9 dBA to 67.7 dBA, with the loudest noise levels associated with trains passing by along the Union
Pacific Railway, traffic (particularly on the I-10), or planes taking off at the airport.

Table 3.9-2 Ambient Measured Noise Levels of the Project Area

Location Survey 1 b , 4
- v Period Leq | Limin | Limas . Notes
No. . Description . (minutes) . .
1 _|Under I-10 bridge overpass 11:20 - 11:35am | 67.7 | 55.1 | 76.1 |Dominated by I-10 traffic.
Apartment complex at Dysart and Overhead planes were loudest

2 [McDowell Road, approximately 2 12:25-12:40 pm | 56.9 | 51.2 | 72.9 [noise source.
miles from site on the West Bank

Apartment complex at Lower ) . Fairly quiet. Several dogs were
3 Buckeye Road, on west bank. Ali—~4eL3 pm 3 | 6.2 | 3 barking during recordings.
East bank, near Van Buren Street, Three planes flew overhead
4 |on wall between apartments. 12:15-12:30 pm | 49.8 | 39.2 | 65.4 |during recordings. 150 feet from
levee.
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Location Survey
Period Leq | Lmin | Lmas Notes
No. Description (minutes)

Southwest corner of residential area Local traffic-was the londest

S gzan{( Lower Buckeye Road, east 10:00 - 10:15am | 45.9 | 36.1 | 63.4 e ey
Marsh at Avondale Waste Water Fairly quiet. Loudest noise source
6 |Treatment Plant. 9:30 - 9:45 am 48.7 | 37.4 | 56.1 |was distant machinery from sand

and gravel mining operations.
All measurements are in dBA; Measurements taken in January 2002 between 10:00 a.m. to 4:15 p.m.

Leq= Equivalent Sound Level, a measurement (in this case 15 minutes) that accounts for the moment-to-moment
fluctuations due to all sound sources during the measurement period, combined.

Lmax=  The maximum sound level reached during a sampling period.

Lmin= The minimum sound level reached during a sampling period.

Sensitive Receptors

Noise-sensitive receptors are facilities or areas (residential areas, hospitals, schools, offices, parks,
etc.) where excessive noise may cause annoyance or loss of business. Sensitive noise receptors in the
vicinity of the study area are generally limited to residences approximately 50 to 100 feet east and west
of the river channel.

3.10 LAND USE AND RECREATION

3.10.1 Regulatory Setting

The Flood Control District of Maricopa County (FCDMC) manages the easement rights for the
floodway limits of the Agua Fria River within the study area of the restoration project. FCDMC is
supporting the West Valley Multi-Modal Transportation Corridor Master Plan with the Maricopa
Association of Governments (MAG, 2001). This plan demonstrates FCDMC and the County of
Maricopa’s support of multi-use recreation and restoration projects in the lower Agua Fria River.

The study area is owned by a combination of private and public owners. Although private ownership
extends into the river within the study area, the FCDMC controls the area contained within the 100-
year flood zone. FCDMC owns some of this property, but has flood control easements throughout this
area. It also controls most of the maintenance roads and flood control features as part of its flood
control mandate. The City of Avondale and the County of Maricopa own pockets of land in the study
area, and the City of Phoenix controls the Casey Abbott Recreation Area, located near the confluence
of the Agua Fria and Gila Rivers. The Arizona Department of Transportation has easement and
ownership rights of the Interstate 10 corridor Maricopa County Route 85 (MC 85) at Buckeye Road
(MAG, 2001). There are also privately held and/or managed sand-and-gravel mining operations at two
locations within the study area and utility easements throughout.

The City of Avondale surrounds nearly the entire project. The primary long range planning tool and
land use descriptor for the City of Avondale is its General Plan, which is described below.
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"City of Avondale General Plan

The City of Avondale 2001 General Plan (General Plan) represents the comprehensive, long-range
growth and development goals of the City. To this end, Avondale divided the General Plan into five
themes, each of which were broken up by 1 to 6 Elements. Table 3.10-1 illustrates the organization of
the General Plan.

Table 3.10-1 City of Avondale General Plan

Theme Element Focus of Element
Land Use Land Use Designates the general distribution and location and extent of land uses.
Economic e ;
Development Economic 3}
Cost of Development Policies and strategies to require development to pay its fair share.
Growth Area identification of areas appropriate for intense activity.

Standards and programs for improving the quality, variety and
affordability of housing.

Programs for the elimination of siums and blighted areas.

Neighborhoods Housing

Conservation, Redevelopment
and Rehabilitation

Comprehensive inventory of open space, analysis of forecasted needs,

Open Space Open Space and policies for the enhancement of open space and recreation
activities.
Recreation Comprehensive inventory of existing and planned recreation.
Environmental and Conservation Protection of air and water quality and natural resources.
Communities Circulation Map of the transportation system including transit.
Bicycling Proposed bicycle facilities

Currently available surface water, groundwater, and effluent supplies,

Water Resources projections of future growth and need.

Public Services

Public Buildings and Facilities Locations of civic and community centers, public schools, libraries, etc
Safety Protection of the community from natural and man-made disasters.

Source: City of Avondale Draft General Plan (Revised 11/8/01)

The following describes General Plan policies that are relevant to the restoration project.

Open Space Element

o Participate in the implementation of the West Valley Non-Motorized Transportation Corridor Plan, the Agua
Fria Watercourse Master Plan, the Maricopa Count Trails planning project and other regional projects
designed to protect and conserve the Agua Fria, Salt and Gila Rivers as an open space resource.

e  Require new development adjacent to the Agua Fria, Salt, and Gila Rivers and Estrella Mountains to provide
recreation access to these areas

e Revegetate and restore to their natural appearance, where practical, feasible and appropriate, disturbed areas
of the Agua Fria, Salt and Gila Rivers

o Develop public active and passive recreation amenities in conjunction with Tres Rios Greenway, Agua Fria,
Salt and Gila corridors and mountain open space

o Participate in the development of public passive recreation such as trials, recharge areas, trailheads and
pocket parks adjacent to the Agua Fria, Gila and Salt Rivers and Estrella Mountains

e  Prohibit development of the 100-year floodplain of the Agua Fria, Salt and Gila Rivers

e Coordinate with Federal, State and other entities and private landholders to provide public access trails to
recreation resources

e Support the acquisition of land for public river access areas adjacent to the Agua Fria and Gila Rivers, and
the Estrella Mountains.
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Environmental Planning and Conservation Element

« Protect Federal and State listed wildlife species

e When possible and practical, encourage the use of non-structural flood control techniques to protect the health
and safety of the public

e  Prohibit activities that would erode the Agua Fria, Salt and Gila River floodplains or wetlands associated with
them

«  Minimize the environmental impact of future mining operations

o Prepare and adopt a Native Plant Ordinance relative to the protection, enhancement and relocation of
indigenous plants within the Planning Area

o Require new development to receive a written response from Arizona Game and Fish regarding the effects of
urbanization on special status flora and fauna species and threatened and endangered species.

Recreation Element

«  Work with other City departments to encourage mulitiple use of City facilities for recreation
+ Provide for equestrian use of some trails
« Develop and adapt a citywide trails plan

e  Monitor and support private and residential recreation.

3.10.2 Existing Land Ownership and Use

Land ownership patterns within and surrounding the study area are illustrated in Appendix G. The land
ownership maps in this appendix were originally completed for the West Valley Multi-Modal
Transportation Corridor Master Plan, a multi-agency project that analyzed a regional 42-mile trail
network along the New River and Lower Agua Fria River (see Section 3.10.3, Recreation below). The
trail corridor plan was organized by the Maricopa Association of Governments and funded by the
Arizona Department of Transportation. The City of Avondale participated in the preparation of the plan
and stated in its General Plan that it should make every effort to follow the goals outlined in it. These
maps were later supplemented with parcel maps provided by the FCDMC that were utilized for the real
estate report and land appraisal (Appendix H). See Section 4.4.2 for a list of the property owners of the
portions of the river channel where restoration would occur under the various alternatives.

The City of Avondale surrounds the Agua Fria River within the study area, both to the west and the
east. Near the confluence of the Agua Fria and Gila Rivers, the study area adjoins the eastern edge of
the City of Goodyear. Since the majority of the project area is surrounded by the City of Avondale
(Avondale), the majority of the land use discussion will focus on land uses within Avondale. The
General Plan outlines the land use designations for Avondale, including the study area for the
restoration project, as illustrated by Figure 20. As shown, the land use designators adjoining the Agua
Fria River between the Interstate 10 Bridge and the Gila River are primarily residential (medium-high,
medium, and low density) and Employment (business park and industrial). The project length along the
Agua Fria River is approximately 5.5 miles. Currently the study area is bordered on the east bank by
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approximately 0.4 mile of park/undeveloped space, 0.2 mile of commercial/industrial, 2.6 miles of
agricultural, 2.0 miles of residential, and 0.2 mile of sand and gravel land use. The west bank is
bordered by approximately 1.5 miles of park/undeveloped space, 1.5 miles of commercial/industrial,
0.4 mile of agricultural, 1.8 miles of residential and 0.3 mile of sand and gravel land use. Along the
southern half of the west bank however, beyond the commercial/industrial use, sand and gravel
operations and undeveloped land, the land use is predominantly agricultural.

Residential land uses adjoin areas along the western bank from McDowell Road to just south of
Buckeye Road. On the eastern bank, residential land uses run from McDowell Road to Lower Buckeye
Road. The Buckeye Canal has extensions on the east and west sides of the project area near the Gila
River confluence. The eastern branch empties into the Gila River south of the AWWTP.

Although agricultural land uses are prevalent in the southern part of the study area, it is expected that
within the next 10 to 20 years, residential, commercial, and industrial development will dominate the
surrounding areas.

The lower reaches of the Agua Fria River are heavily mined. The active sand and gravel operation that
extends from Indian School Road to Camelback Road on the west side of the river is outside of the 100-
year floodplain (FCDMC, 2001b). There are mining pits extending from Indian School Road to
Camelback Road that are within the regulatory floodway. These pits appear to be inactive but may now
be part of the operation to the west. Additionally, there is a mining pit on the east side of the river just
north of Indian School Road, which is outside of the 100-year floodplain. There are three active sand
and gravel operations at the confluence of the Agua Fria River and New River. These operations extend
from Camelback Road to Bethany Home Road on the west side of the river and are within the floodway
fringe (FCDMC, 2001a). Within the project area there is sand and gravel mining on the east side south
of the AWWTP, an on the west side further inland near Broadway Road.

Urban and agricultural land uses along the Agua Fria dominate the stretch between McDowell Road and
the Gila River. Two high-powered electrical transmission lines run in the channel south to Buckeye
Road, with circular flood-control structures protecting the western transmission line. Two more high-
powered electrical transmission lines cross the channel at Broadway Road, just north of the Avondale
Wastewater Treatment Plant. Levees run along both sides of the channel between McDowell Road and
Buckeye Road, and along the western levee south of Buckeye Road to past Lower Buckeye Road. Two
smaller levees are located on the east side of the river south of Buckeye Road, one near Lower Buckeye
Road and one north of Broadway Road.

Table 3.10-2 describes the general features of current land uses in different stretches of the river.

Table 3.10-2 Land Use Characteristics and Features along the Agua Fria River

Features on West Side Features On East Side

McDowell Road to I-10
Multi-family housing near river and an open field. Behind | Friendship Park and open space, along with the ADOT
the residential development are some large department | inflow channel on the north side of I-10.
stores and a shopping center. Further west is the
Litchfield Park and Palm Valley detention basin.
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Features on West Side Features On East Side
I-10 to Van Buren Road
The river is bordered by open, vegetated fields. Agricultural development borders the river.
Commercial and residential development occurs farther
to the west.
Van Buren Road to Buckeye Road
Open, non-agricultural fields border the river, south to A pump station is located just south of Van Buren Road.
Coldwater Park, which borders Buckeye Road. Single- Farther south are single-family homes and a golf course,
family homes are located west of the open fields. which borders the Durango Regional Outfall Channe!

outflow, along Buckeye Road.
Buckeye Road to Lower Buckeye Road

Open fields vegetated with native species borders the A tank and steel company is located just south of

river. A small development of multi-family homes is Buckeye Road, along the unieveed river. Southward are

located in the open field. More multi-family homes are agricultural uses and multi-family homes bordering

located west of the open field. Lower Buckeye Road. Agricultural uses dominate
eastward.

Lower Buckeye Road to Broadway Road
River is leveed four approximately 5000 feet. Agricultural | Natural vegetation lines the unieeved portion, south to a
fields and some sparsely agricultural housing units are cattle company site, which is protected by a levee.

located north of Broadway Road. Agricultural fields dominate south of the cattle company
site.
Broadway Road to Gila River Confluence
Agricultural fields line the river south to near the Gila Agricultural fieids line the river south of this to near the

River confluence, where native vegetation predominates. | Gila River confluence, where native vegetation
predominates.

3.10.3 Recreational Facilities and Opportunities

The General Plan outlines the recreation goals of Avondale. In the future, Avondale plans to provide
parks based on a service radius calculation to ensure parks and recreation facilities are equitably
distributed throughout the community. The service radius calculations will be based on the National
Recreation and Parks Association Standards, described as follows:

o Neighborhood Parks — These parks served a one to several neighborhoods and have a service radius of 0.25
to 0.5 mile. They are usually developed to encourage semi-active to passive activities. Minimal parking may
be provided. Oftentimes these parks will be located near schools.

o  District Parks — These parks service certain sections of population centers of the City. District parks also
provide a variety of activity centers on a smaller scale and are located such that they encourage motorized and
non-motorized transportation. A District park area ranges from 0.5 to 3 miles and size, and has 2.5 acres per
1,000 population.

o City-Wide Parks - These parks are larger park areas with the capacity to service a variety of activities.
Facilities may include a community center, swimming pool, ball fields, picnic and parking facilities. City-
wide parks are most often located centrally and are accessible by main transportation routes. These parks
generally should be provided at a ratio of 2.5 acres per 1,000 population.

e Open Space Areas - These areas include a variety of open space, including vest-pocket parks, common areas,
easements, right-of-ways, greenbelts, and private recreation areas. These areas are generally passive areas in
a landscaped or natural state. They may be planned for conversion to more intensive recreation when needed.
These spaces may provide interpretive nodes and act as buffers between lands uses or provide habitat or land
banking. These spaces should be provided at a ration of 0.5 acre per 1,000 population.
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Currently, Avondale meets the services ratio for open space and greenways established in the 2001
General Plan. While Avondale provides Community and Neighborhood parks, it does not meet its
projected service area ratios for Neighborhood, Community, or District parks.

Two small community parks are located near the project area. Friendship park is located about 0.25
mile from the east side of the river at McDowell Road, and the City of Avondale has plans to extend
the park westward to the river. Coldwater Park is located at Buckeye Road, adjacent to the west bank
of the river. The Estrella Mountain Regional Park, south of the Gila River, offers regional recreational
opportunities, including extensive hiking and riding trails through the foothilis.

Final West Valley Multi-modal Transportation Corridor Master Plan

The West Valley Multi-Modal Transportation Corridor Master Plan is a part of a multiphase

undertaking conducted through the efforts of Maricopa Association of Governments, in association with

the Maricopa Flood Control District (MAG, 2001). The corridor for the study is located along the New

River and Lower Agua Fria River and the will serve not only as a recreational and alternative

transportation plan but an assessment of alternative non-structural flood control systems. The primary

purpose of this Master Plan is to create a regional planning framework for a 42-mile trail network for

pedestrians, equestrians, bicyclists and other non-motorized trail users. Appendix G describes the
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