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BACKGROUND

. It was determined that the DDMSW software incorrectly adjusts the XKSAT values for
vegetated cover through the course of validating the HEC-1 loss parameters, developed with the
DDMSW software. The program failed to adjust XKSAT values of 0.4 or greater corresponding
to a classification of sandy loam. The correct procedure includes not adjusting XKSAT values
for vegetated cover with values of 1.2 or greater corresponding to a soil texture classification of
loamy sand and sand. The vegetated cover adjustment for the XKSAT parameter was revised
using a separate spreadsheet and the adjusted XKSAT values were manually entered into the
DDMSW program as custom values. Peak discharges calculated for Alternative 5 were updated
due to this correction in the XKSAT values. The results of the updated hydrologic analysis for
Alternative S are provided in Table 4-7.

Section 4.8.3. Replace Table 4-7 on page 4-28 with the following table.
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4.8.3 Flood Hazard Protection

Table 4-7 Waterman Wash Flow Summary — Proposed Alternative 5

HEC-1 Location along Distance' Existing Conditions | Future Conditions Alternative 5

Waterman Wash (miles) (cfs) (cfs) (cfs)
F33RIV 25.9 1,332 411 390
E49RIV 24.4 2,762 2,045 1,976
D29RIV 20.7 5,960 4,413 4,286
D40RIV 17.2 5,789 3,915 5,437
B15RIV 15.4 8,876 7,138 7,638
B62RIV 11.0 10,842 8,510 9,233
H86RIV 10.1 10,871 8,490 9,290
A42RIV 8.7 10,953 8,609 9,334
[37RIV 7.1 10,966 8,577 9,283
AS1IRIV 42 11,154 8,694 9259
A62RIV (confluence 0.4 11,290 8,793 9343

with Gila River)

Note: All models are the 100-year 24-hour with railroad models

! Distance upstream from the Waterman Wash confluence with the Gila River
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CIP Capital Improvement Program
CSFHPM Context Sensitive Flood Hazard Planning Model
District Flood Control District of Maricopa County
EEC Engineering and Environmental Consultants
FEMA Federal Emergency Management Agency
[-8 Interstate 8
IGA Intergovernmental Agreement
MCDOT Maricopa County Department of Transportation
NOAA National Oceanic and Atmospheric Administration
OHV off-highway vehicle
PIR Phoenix International Raceway
SR State Route
UPRR Union Pacific Railroad
URS URS Corporation
VA Value Analysis
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1.0 INTRODUCTION

1.1 PURPOSE

This Proposed Alternatives Analysis Report has been prepared for the Flood Control District of
Maricopa County (District) as part of the Rainbow Valley Area Drainage Master Plan (ADMP).
The Rainbow Valley ADMP study area is shown on Figure 1-1 and described in the following
section. The existing conditions and planning influences within the study area, as well as the
overall project goals and performance objectives, are presented in the Data Collection Report
prepared under separate cover. Using the Data Collection Report, a family of resource
opportunities and constraints maps was developed to aid in the identification of alternative flood
control plans to address the identified drainage issues within the study area. The Preliminary
Alternatives Formulation Meeting was held with the agency stakeholders on April 29, 2009, to
present the results of the data collection effort and to brainstorm flood control alternatives within
the study area. A key objective of the process was to identify context sensitive alternatives that
would provide added value to the community beyond the basic flood control function. Added
value was identified through multipurpose facilities that provide recreation and aesthetics
opportunities as well as addressing cultural and biological factors. The purpose of this report is to
present the results of the brainstorming meeting and the development and evaluation of six
proposed alternatives which are based on the potential alternatives generated at the brainstorming
meeting as well as several seed alternatives generated by the District and consultant team. This
report further describes the selection of a preferred alternative at the Proposed Alternatives
Evaluation Meeting. The preferred alternative was then reviewed in a Value Analysis (VA)
process to identify value enhancement opportunities before moving forward with development of

' the recommended plan. The preferred alternative as modified by the VA recommendations will
be further developed in the forthcoming Recommended Design Report.

1.2 STUDY AREA

The Rainbow Valley ADMP study area is comprised of the Waterman Wash watershed, a
portion of the Vekol Wash watershed, and adjacent land north and east of the Waterman Wash
watershed that has not previously been studied by the District. The study area is bounded to the
north by the Gila River, to the south by the North Maricopa Mountains and Interstate 8 (I-8), to
the east by the Sierra Estrellas, and to the west by the North Maricopa Mountains. The study area
is within the area bounded by approximately Township I South to Township 7 South and
Range 3 West to Range 2 East. The study area covers approximately 515 square miles and
includes unincorporated Maricopa County, City of Goodyear, City of Avondale, City of
Maricopa, and Town of Buckeye. Significant portions of the study area are controlled by the
U.S. Bureau of Land Management (BLM), Arizona State Land Department (ASLD), Maricopa
County, and the Gila River Indian Community.

The Sonoran Desert National Monument is located in the southwestern portion of the study area,
and the Union Pacific Railroad (UPRR) divides the southernmost portion of the study area from
the north. Waterman Wash flows south to north and confluences with the Gila River in the Town
of Buckeye (approximately Section 12/13, Township 1 South, Range 3 West). The Vekol Valley
watershed was initially included in the southern portion of the study area to determine whether
there was any inter-basin flow to Waterman Wash. Early in the study, it was determined that the
‘ flow from the Vekol Valley watershed, if any, does not significantly contribute to the flood flows
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of the Waterman Wash and its tributaries during the 100-year storm event. Therefore, ADMP
’ development did not extend to Vekol Valley. The study area, along with jurisdictions and surface
management within the study area, are shown on Figure 1-1.

1.3 STAKEHOLDER COORDINATION

Agency stakeholders have been defined as those stakeholders with political or land management

jurisdiction within the study area. These stakeholders have regulatory authority and will likely be
‘ involved with implementation or enforcement of the recommended plan. Private stakeholders
| include interested members of the public and large landowners, such as developers, that own
\ 160 acres or more within the study area.

Stakeholder involvement was initiated with the Agency Stakeholder Kickoff Meeting on
June 12, 2008. The meeting was conducted in a workshop format and included a presentation of
the project scope of work as well as a facilitated discussion of stakeholder issues, concerns, and
goals for the project. The input received at the meeting was grouped into project goals with
supporting objectives that would guide the plan development throughout the project. Following
the kickoff meeting, individual meetings were held with agency and private stakeholders to
supplement data collection and further identify issues and concerns.

The Data Collection Report was distributed to the agency stakeholders for their review in
preparation for the Preliminary Alternatives Formulation Meeting, which was held on April 29,
2009. At this meeting, the stakeholders were invited to brainstorm alternative flood mitigation
strategies and solutions to be applied within the study area. The ideas generated in the

‘ brainstorming meeting were synthesized by the project team into six preliminary alternatives,
which were recommended for more detailed analysis and development as candidates for
selection as the preferred alternative for the area. The six preliminary alternatives were
documented in the Preliminary Alternatives Formulation Report and presented to the agency
stakeholders on August 6, 2009, at the Proposed Alternatives Formulation and Selection
Meeting. The process used to generate alternatives as well as the results of the proposed
alternatives analysis are presented in this report.

1.4 PERFORMANCE CRITERIA

The goals and objectives that were identified in the Agency Stakeholder Kickoff Meeting were
restated as performance criteria and incorporated into an evaluation matrix as shown in
Table 1-1. These performance criteria were presented in the Data Collection Report and are
repeated in this section. These four goals of the study comprise the criteria by which the
alternative plans will be judged.

1.4.1 Flood Hazard Protection — Flood Context

The project is first and foremost a drainage master plan. The District’s mission is “to provide

flood hazard identification, regulation, remediation, and education to the people in Maricopa

County so that they can reduce their risks of injury, death, and property damage due to flooding

while enjoying the natural and beneficial values served by floodplains.” This criterion evaluates

the effectiveness at reducing the risk of injury, death, and property damage due to flooding, with

a preference toward alternatives that preserve natural and beneficial values of floodplains such as
‘ preserving natural vegetation and overbank flood storage areas.

URS Proposed Alternatives Analysis Report 12 June 2011
Flood Control District of Maricopa County URS Job No. 23445383
P:\WRES\FCDMC\23445383_FCDMC_RVADMP\12.0_Planning\LevelllAlts\Proposed Alteratives\Proposed Altematives Analysis Report_June_2011.doc




1.4.2 Multipurpose Benefits — Land and Resource Context

‘ The District has long recognized the importance of context sensitivity in design of flood control
structures and places an emphasis on providing multipurpose benefits to the community in which
the project is located. Significant attention is focused, during the data collection process, on
identifying opportunities for multipurpose benefits as a way to enhance community pride and to
leverage the dollars spent to create greater long-term value as well as bringing in project partners
to aid in project implementation and maintenance.

1.4.3 Regional Land Planning Compatibility — Community Context

The Rainbow Valley area, as well as much of the greater West Valley area, has experienced
unprecedented growth as demonstrated by the number of new homes built and the number of
master-planned communities in some stage of development. Although this has slowed in the past
year, the West Valley area is poised for explosive growth in the not-so-distant future. As
governmental agencies prepare for this growth, a significant number of regional planning studies
have been completed. Coordination and plan compatibility with these other planning efforts has
been identified as an important aspect of a successful drainage plan.

1.4.4 Implementation —- Community Context

The recommended plan will only become a reality if it can be implemented. Successful
implementation is dependent on stakeholder support and participation, particularly the partner
cities as well as a phased program that conforms to realistic funding streams. Successfully
meeting the preceding three goals should help with implementation because the recommended

. plan will benefit from synergy with other projects and interests that will help pave the way for
implementation.
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Table 1-1

‘ Flood Hazard Protection — Flood Context

Evaluation Matrix

[1 2 3

4 5 |

Does not solve existing flood problems

Provides low level of flood protection

Small benefited area

Requires human action to function during flooding
Requires excessive maintenance to control vegetation
Eliminates natural processes, concentrates flows
Flow is diverted away from natural flow paths

Multi-Purpose Benefits — Land and Resource Context

Solves existing flooding problems
Eliminates 100-year floodplains
Maximizes benefited area

Passive system, no intervention required

Allows for realistic levels of vegetation in channels

Preserves natural hydrologic processes
Facilities follow existing flow paths

|1 2 3

4 5 |

No opportunity for regional trail

No opportunity for local trails

No opportunity for recreation facilities

No east-west connections

No features at Waterman Wash Gila River confluence
Degrades natural resources

Degrades cultural resources

Truncates wildlife movement

Detracts from desired visual character

Does not extend character of Waterman Wash
Obscures or damages sensitive viewscapes
Increases degraded landscapes
Decreases/damages existing open space value

Regional Land Planning Compatibility —- Community Context

Implements regional trail

Implements most local trail systems
Implements recreation facilities
Provides multiple east-west connections
Provides multiple features at confluence
Enhances natural resources

Enhances cultural resources
Incorporates wildlife movement
Complements desired visual character
Completely extends Waterman Wash character
Enhances sensitive viewscapes
Restores degraded landscapes
Enhances existing open space value

o T z s

4 5 |

Requires General Plan Modification

Creates conflicts with existing development plans
Requires transportation plan modifications

No connectivity between local and regional facilities
Meets with no other plans

Implementation — Community Context

Compatible with projected future land use
Compatible with development plans
Supports area transportation plans
Optimizes local/regional connectivity

Plan matches other agency plans

|1 2 3

4 5 |

Few funding sources available

No partnering opportunities

No phasing opportunity

Implementation by District

Requires an individual Section 404 permit

Significant funding sources available
Multiple partnering opportunities
Many phasing opportunities
Implementation by others

Meets Clean Water Act requirements
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2.0  HYDROLOGY

2.1 INTRODUCTION

An initial hydrology memorandum (URS 2008) was prepared for this project documenting the
data and methodologies used in the hydrology model for addressing the concerns and
discrepancies in the Waterman Wash Floodplain Delineation Study. Recommendations were
made and agreed to by the District and URS Corporation (URS) pertaining to modifying the
model. The Floodplain Delineation Study was completed by Engineering and Environmental
Consultants (EEC) in 2006 (EEC 2006).

Two hydrologic analyses and models preceded this study for the Waterman Wash watershed.
The first model was completed in 1988 (Cella Bar 1988). It was used to determine flows in
Waterman Wash for floodplain delineation. The second hydrologic model was completed in
2006. It expanded on the previously completed hydrology for mapping approximately 165 miles
of Zone A floodplains contributing to Waterman Wash.

These two previous models were created to determine existing peak discharge conditions in the
watershed and were used to delineate floodplains. Neither model accounted for proposed
development in the study area. The Rainbow Valley ADMP study used updated information for
the study area to revise the existing model and develop a future hydrologic model that can be
used as a guide for simulating proposed development.

2.2 HYDROLOGY MODEL UPDATES

‘ The 2006 HEC-1 models developed by EEC were reviewed to determine what information could
be used in the new hydrologic models. The EEC 2006 study created three hydrologic models for
the watershed. In the first model, the UPRR acts as a levee; the second model ignores the effect
of the railroad as a levee, assuming that no flow is diverted along the railroad embankment. The
third model evaluated outlying drainage basins that drain directly into the Gila River and not into
Waterman Wash. The same three model scenarios were used in the Rainbow Valley ADMP, but
the new models have changes that are described in the following sections.

2.2.1 Rainfall

The EEC study used the National Oceanic and Atmospheric Administration (NOAA) 2 Atlas
rainfall values. Since that study, NOAA has updated rainfall information in their NOAA 14 Atlas
(NOAA 1973; NOAA 2006). The NOAA 2 predicted rainfall is greater than the NOAA 14
amounts. The EEC study used a value of 4.40 inches for the 100-year, 24-hour rainfall in the
study area. The new NOAA 14 Atlas shows values ranging from 3.20 inches to 3.70 inches for
the 100-year, 24-hour rainfall. The new models used a value of 3.44 inches for the 100-year,
24-hour rainfall.

2.2.2 New Mapping

New 2-foot and 4-foot contour interval mapping was prepared for a large portion of the Rainbow

Valley ADMP watershed. The previous study used 10-foot contour mapping for the basin

delineations. This new mapping was used to update some of the sub-basin delineations, as well
' as the routing cross sections.
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2.2.3 Split Flow Analysis

‘ The split flow analysis of the watershed (distributing flow characteristics) was updated based on
the new topographic map data. There were some areas where the splits changed from the
previous models and some areas where splits were removed completely. A FLO-2D analysis
using the new topography was done in four separate areas where estimating split flow patterns
was due to multiple splits and sheet flow conditions (URS 2009b).

The contributing areas upstream of the split flow locations were updated in the new models. The
previous split flow analysis added the entire contributing area upstream of the split flow location
to each side of the split. The updated analysis was done based on the percentage of contributing
flow each split and that percentage was applied to the contributing area in the new models (URS
2009b).

2.2.4 New Development

New aerial photography was available for this project in addition to the 2-foot contour mapping.
The 2-foot contour mapping was generated prior to some recent mass grading in the Estrella
Mountain Ranch community, which is shown on the new aerial mapping. The previous
hydrologic models did not account for the Estrella Mountain Ranch development. The sub-basin
delineations and other hydrologic parameters were updated in the new models to include this
development.

2.2.5 Sheet Flow Areas

. There are many sheet flow areas within the project limits. These areas are difficult to model in
HEC-1 because there is not a well defined wash that can convey the contributing flow. The
previous models used vertical walls in the routing cross sections to contain the flow. Cross
sections are extended horizontally at the route sections in the new model so that storage volume
for the overbanks is increased between cross sections. Extending the cross sections by using

gradual slopes better represents the attenuation that occurs in the sheet flow areas.

2.2.6 Union Pacific Railroad Improvements

The UPRR replaced many of the trestle bridge crossings in the project area with culverts made of
smooth steel pipe. These culverts were designed so the same conveyance through the railroad
would be achieved as with the trestles. New updated stage-storage curves were developed and
included in the new models. The UPRR is presently constructing an additional, parallel track just
south of the current alignment. The UPRR was modeled as a single embankment with the culvert
length based on the total length through combined width of railroad embankment (double track
embankments). This information was included in the Rainbow Valley ADMP models.

2.2.7 New Project Boundaries

A new area was added to the original study area as part of the Rainbow Valley ADMP. This area
does not drain into Waterman Wash but was included so that a hydrologic model would be
available for the area. The new area is on the east side of the Estrella Mountains and includes
portions of the City of Avondale near the Phoenix International Raceway (PIR) (URS 2009b).
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2.3 DEVELOPED CONDITIONS HYDROLOGY

. The developed conditions model used the same information as the existing conditions model -
with the exception of land use. The future land use was taken from the Maricopa Association of
Governments 2020 plan and the Town of Goodyear’s future land use plan. The sub-basin
infiltration loss parameters were updated using these new data. The sub-basin delineations,
routes, soils, split-flow, and FLO-2D data remain the same in the developed conditions model. In
addition to updating the land use, future retention was considered for areas that will be
developed. The existing and developed conditions models were documented in the Rainbow
Valley ADMP DRAFT — Hydrology Report (URS 2009b).
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3.0 ALTERNATIVES FORMULATION

3.1 INTRODUCTION

This section describes the formulation and screening of flood control alternatives to identify six
proposed alternatives recommended for a detailed evaluation in preparation for the Proposed
Alternatives Evaluation.

3.2 CONTEXT SENSITIVE FLOOD HAZARD PLANNING

An important part of the ADMP planning process is the consideration of multiple project
objectives leading to a recommended plan that is responsive to the particular context of the study
area. The essence of this context sensitive planning approach is the integration of opportunities
and constraints other than the flood control function of the plan as a means to leverage the flood
control projects to provide added value for the community. The District has developed a Context
Sensitive Flood Hazard Planning Model (CSFHPM) as a tool to support this process. The model
is illustrated on Figure 3-1 and includes an evaluation of the following contexts:

e Flooding Context
e Community Context

e [.and and Resource Context

The formulation of flood control alternatives is organized around this model. The formulation of
context sensitive solutions involves innovative and inclusive approaches that integrate and

‘ balance community, aesthetic, historic, and environmental values with public safety, mainte-
nance, and performance goals. Context sensitive solutions are reached through a collaborative,
interdisciplinary approach involving planning team members, stakeholders, and concerned
citizens.

The Data Collection Report contains extensive data which have been organized and presented as
a means to define each of these contexts and form the basis for the formulation of alternatives
according to the CSFHPM model. The Flooding Context is described with the Flood Hazard
Assessment; the Community Context is described with the project goals and objectives as
developed by the agency stakeholders at the project kickoff meeting; and the Land and Resource
Context is described with the environmental evaluation and the Landscape Inventory and
Analysis which includes a description of scenery, recreation, and open space resources. These
resources are illustrated on a family of opportunities and constraints exhibits.
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Figure 3-1
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Referring to Figure 3-1, the intersection of the three context spheres represents the range of fully
context sensitive flood hazard mitigation solutions. Simply stated, solutions that respond to all
three contexts are considered to be fully context sensitive. The following process was used to
formulate context sensitive flood hazard solutions:

e Identify Potential Flood Hazard Areas

e Select Flood Mitigation Strategies

e Develop Context Sensitive Solutions

Flood hazard areas are identified using the results of the Flood Hazard Assessment, which is
illustrated on Figure 3-2, Flood Hazard Rating Designation. A flood mitigation strategy is then
selected to be applied to the flood hazard area. The following flood mitigation strategies,
described by The Federal Interagency Floodplain Management Task Force, have been identified
for application within the study area:
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e Modify Susceptibility to Flooding
e Modify Flooding
e Modify the Impact of Flooding

e Protect and Restore Functions and Values of Floodplains
These strategies, as adapted for this study, are illustrated in Table 3-1.

The selected strategy is then used as a basis for developing an alternative that is responsive to all
three identified contexts. This process was used first by the project team to develop seed ideas
and then by the agency stakeholders in a brainstorming meeting to identify potential alternative
flood mitigation solutions. The resulting ideas are described in the following section.

Table 3-1 Floodplain Management Strategies

1. Modify Susceptibility to Flooding

e Floodplain management land use regulations

e Building codes
e  Acquisition/relocation
e Rules of Development
2. Modify Flooding
e Dams, levees, floodwalls
e  Structural conveyance
e  Structural detention/retention
e Acceptance of risk
3. Modify the Impact of Flooding
e Flood insurance
e  Disaster Assistance
e [nformation and education

e Tax adjustment
4. Protect and Restore Functions and Values of Floodplains
e Land use planning

e Conservation easements
e  Watershed management
e  Federal regulations
e  Multi-use emphasis

3.3 POTENTIAL ALTERNATIVES

The District and the consultant team held a Seed Idea Meeting on April 9, 2009, to brainstorm
seed ideas that could be used in the formulation of preliminary alternatives. On April 29, 2009,
the seed ideas were presented at the Preliminary Alternatives Formulation Meeting (Stakeholder
Meeting). At the Seed Idea Meeting and Preliminary Alternatives Formulation Meeting, the
following information was provided to the participants prior to their dividing into smaller
groups:
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e Project Goals and Objectives

' e Project Overview

e Opportunities and Constraints in Watershed (Resource Maps)
e Context Sensitive Methodology

e Discussion on Flood Mitigation Strategies

At the Seed Idea Meeting, participants were then divided into three groups, provided flood
hazard maps of the watershed, and were asked to draw their ideas directly on the maps. Each
group had a specific mix of people to facilitate obtaining diverse ideas and solutions. The three

group types were:

e Engineering Group
e Planner/Environmental Group

e Mixed Group

At the Preliminary Alternatives Formulation Meeting, participants were asked to provide ideas to
be used in formulating the preliminary alternatives for the project area (Stakeholder Ideas 1
through 7).

The following sections describe the seed ideas developed by each group and alternatives
developed by agency stakeholders. Appendix A includes the drawings prepared by each group.

‘ The seed ideas were presented at the end of the Seed Idea Meeting and at the Preliminary
Alternatives Formulation Meeting.

3.3.1 Seed Idea 1 - Greenbelt and Reduce Flow Rates (Engineering Group)
The project features include the following (Figure A-1):

e In the medium and high flood hazard areas adjacent to State Route (SR) 238 and the
UPRR, a levee is proposed to control and direct flows to upgraded wash crossings. The
levee would serve a dual purpose of protecting downstream property from failures of the
railroad and road embankments when water ponds upstream and allows for control of the
discharge to downstream washes. Basins north of SR 238 are proposed where peak flow
attenuation may be needed as a result of concentrating flows downstream where wash
capacity is inadequate.

e A flood retarding structure is proposed at the downstream portion of the alluvial fans east
of Waterman Wash (Township 2 South, Range 1 East and Range 1 West). The flood
retarding structure will divert flows to the south where the outfall to Waterman Wash
follows a significant existing wash corridor. Other culverts located along the flood
retarding structure will discharge flows to selected washes to maintain their viability.

e A basin is proposed upstream of the utility corridor at the West Prong Waterman Wash
with a greenbelt area proposed from the basin to Waterman Wash and then extending
‘ downstream to the Gila River.
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3.3.2 Seed Idea 2 — Backbone Drainage System (Engineering Group)
‘ The project features include (Figure A-2):

e Amaranth Development (original development name) will develop the backbone drainage
system for the development in the southeast portion of the study area.

e Designate drainage corridors in both the east and west medium flood hazard development
areas north of the confluence of the West Prong Waterman Wash and Waterman Wash.
The sizing of conveyance crossings for proposed significant roads will depend on
whether it is a multi-use corridor. Multi-use options for any of the corridors would
determine how the context sensitive approach to its design would be implemented.

3.3.3 Seed Idea 3 - Linear Basin/Transportation Corridor Approach (Engineering
Group)

The project features include the following (Figure A-3):

e This alternative focuses on capturing flows from upstream of proposed road alignments
in linear basins and providing planned culvert/bridge crossings at significant washes to
reduce the number of road crossings, identifying the locations of the crossing and
coordinating proposed conveyance requirements with downstream development, while
providing opportunities for context sensitive multi-use wash corridors.

e Linear basins are proposed between the utility corridor adjacent to the Sonoran Desert
National Monument and the proposed Hassayampa Freeway that will capture flows
‘ upstream of the parkway and strategically discharge the flows downstream to Waterman
Wash. The northern extent of the basins is in the southern portion of Township 2 South
and extends through Township 3 South.

e A basin is proposed at the apex of the alluvial fans that contribute flow to both Corgett
Wash and Lum Wash. The basin will have an outlet channel directing flows to Lum
Wash. Lum Wash discharges to the Gila River in the northern portion of the study area.
There is a proposed transit corridor that will cross Lum Wash in the future.

e Linear basins are proposed along the east side of the proposed Loop 303 Extension in
Township 2 South and Range 1 West. Wash channels will convey flows from the Estrella
Mountains to the east and convey runoff to the basins. Basin outfall wash locations to
Waterman Wash will be coordinated with Maricopa County Department of
Transportation (MCDOT), City of Goodyear, and developers. The outfall channels will
also cross the proposed transit corridor.

3.3.4 Seed Idea 4 - Waterman Wash Restoration (Engineering Group)
The project features include the following (Figure A-4):
e A two-phase restoration of the Waterman Wash corridor is proposed from Arizona Public

Service Company (APS) alignment (northern extent) through to Rod-Nell Road (South
Road), the Township 3 South and Township 4 South boundary (southern extent).
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Trails are proposed connecting the restoration corridors northern limit with the Gila River
and southern limit with I-8.

Seed Idea 5 — Alternative I (Planner/Environmental Group)

The project features include the following (Figure A-5):

3.3.6

On-line basins are proposed at the apexes of the alluvial fans in Township 2 South and
Range 1 West. The detained flows will be conveyed to Waterman Wash through channel
facilities that preserve the natural character and function of the area and provide multi-
use opportunities.

There are a number of the larger washes that convey flows from the east and west that if
used for flood conveyance should be designed to preserve natural character and function
and provide multi-use opportunities.

Off-line basins are shown along the east side of the Waterman Wash flood fringe that
should be used to balance flows.

In the low flood hazard area being considered for a wildlife corridor, approximate
floodplain delineations (AO Zones) should be designated and any flood hazard mitigation
should be non-structural. In the wildlife corridor, future regional roads (e.g., proposed
Hassayampa Freeway) should provide wildlife crossings with culverts.

Any flood hazard mitigation projects in the vicinity of Mobile should have a theme that
preserves Mobile’s history.

The group divided the watershed into two planning areas—north and south—with the
boundary occurring approximately one mile north of the SR 238 and UPRR corridor.

A linear basin is proposed south of the UPRR and west the APS corridor. The basin
should have a park and recreation focus and multi-use function. Multiple wash outfall
corridors are proposed to convey flow north to Waterman Wash.

A linear basin is proposed east of the APS corridor with outlets at the two main washes in
the area (delineated floodplains). One of these outlets is Waterman Wash. The basin and
flow corridors should have a wildlife focus and provide wildlife crossings under roads
and the railroad.

Seed Idea 6 — Alternative II (Planner/Environmental Group)

The project features include the following (Figure A-6):

There is a property in the Sonoran Desert National Monument that is owned by the State
of Arizona Department of Health Services (used tire storage facility). A proposed
collector system and basin is proposed for this site with the flows from the basin
conveyed to Waterman Wash by the West Prong Waterman Wash.

In Township 2 South and Range 1 West, there is an opportunity for a land swap for some
high hazard privately owned land with Arizona State Trust Land to the west that is not in
an alluvial fan.
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e The same alluvial fans as described in the land swap could instead include a diversion
' levee at the toe of the fan and provide an outlet that conveys flows downstream to
Waterman Wash.
3.3.7 Seed Idea 7 — Alternative I (Mixed Group)
The mixed group formulated alternatives by considering the floodplain management strategies
described in Table 3-1. Potential project areas were described as to which strategies were to be
used. This means of presentation was used for both Seed Ideas 7 and 8. The numbering system
used on the figures denotes the strategy as listed:
1. Modify Susceptibility to Flooding
2. Modify Flooding
3. Modify the Impacts of Flooding
4. Protect and Restore Functions and Values of Floodplains

The project features include the following (Figure A-7):

e All alluvial fans need strategy 2.

e The area west of Waterman Wash and south of the Sonoran Desert National Monument
will require strategy 4 along the major washes and delineated floodplains and strategies 1
and 2 in other areas.

‘ e Lum and Corgett washes should be managed by strategy 4. So should the major unnamed
wash entering Waterman Wash just upstream of the northern APS corridor.

e The private and public land east of Waterman Wash in the northern portion of the study
area should be managed by a modification to strategy 2.

e The UPRR should be protected using strategy 2.

e Private land south of the UPRR should implement strategies 1, 2, and 4.
e Private land north of the UPRR should implement strategies 1 and 2.

e The wildlife corridor should implement strategy 4.

e The Waterman Wash corridor should implement strategy 4.

e Private land in the area toward Vekol Wash and Cimarron Development could use
strategies 1 and 2 and include a water/natural theme.

e Floodplains should provide non-structural flood protection.

e The strategy 4 land use option should be used in some areas to keep people out and add
resource value.

e In the City of Goodyear rules of development should be considered to mitigate flood
hazard impacts.
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3.3.8 Seed Idea 8 — Alternative II (Mixed Group)
. The project features include the following (Figure A-8):
e In the riverine areas, strategy 4 could be implemented. Non-structural solutions are
favored. These are high flood hazard areas that also have high resource value.

e The alluvial fans are a high hazard cultural setting. Strategy 2 should be implemented
using linear basins and channels conveying flow to Waterman Wash or connecting and
diverting the flows to the northeast and the Gila River. The basin would be located at the
apex of the fan. A somewhat similar solution would be placing a levee structure at the
base of the fan to collect runoff and then use similar conveyance as described above.
These concepts are proposed for the fans in Township 2 South and Range 1 West.

e Suburban/urban/industrial cultural setting would implement strategy 2 and context
sensitive guidelines.

e The open space cultural setting could include biological enhancement and restoration.
Strategy 4 would be implemented in these areas.

e Low flood hazard risk areas could utilize strategy 4 and context sensitive guidelines.
e The UPRR should be protected from flood hazards utilizing strategy 2 with flow diverted
to Waterman Wash.
3.3.9 Stakeholder Idea 1
‘ The project features include the following (Figure A-9):

e Maintain surface flows in Sonoran Desert National Monument.
e Preserve the natural channel for the West Prong Waterman Wash.
e Preserve natural floodways and maximize floodplain limits along Waterman Wash.

e Provide density zoning regulation in private development lands in Goodyear east of
Waterman Wash.

e Preserve alluvial fans in Township 2 South and Range 1 West or dam flows at apex and
convey to the southeast increasing flows to wildlife corridor. Maintain present surface
flow patterns in wildlife corridor.

e In areas south of the wildlife corridor along Waterman Wash, create mesquite bosques in
the basins. In these reaches of Waterman Wash, use soft structural or natural vegetation
in the designs.

e Water quality protection from tire dump.

e Provide wildlife friendly culvert openings along UPRR and SR 238.
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3.3.10 Stakeholder Idea 2
The project features include the following (Figure A-10):

e C(Create a passive recreation corridor along Waterman Wash.

e Create a chain of developer-financed parks along Waterman Wash floodplain fringe,
including a trail along the wash to provide connectivity.

e Include a trail along the unnamed wash corridor in Township 1 South and Range 2 West
from Waterman Wash to the Estrella Mountain Regional Park.

e Provide a flow diversion at alluvial fans in Township 2 South and Range 1 West that
provides conveyance of flow to the southeast and the wildlife corridor. Include trail
connectivity from the Estrella Mountains to Waterman Wash in the wildlife corridor
along major washes.

e Provide basins upstream of UPRR along Waterman Wash and its major tributary.

3.3.11 Stakeholder Idea 3
The project features include the following (Figure A-11):

e Share right-of-way between stakeholders in the corridor adjacent to and including the
wildlife corridor where transportation, utilities, and potential flood control structures are
needed to convey flood flows when the transportation projects are constructed and
functioning.

3.3.12 Stakeholder Idea 4
The project features include the following (Figure A-12):

e Create a buffer for natural areas in the Estrella Mountains prior to formulating concepts.

e Provide a flood retarding structure or basins at the apexes of alluvial fans in Township 2
South and Range 1 West. Meter flows from structures to the wildness area, through fans
to Waterman Wash and/or to the north and into Lum and Corgett washes.

e Reestablish historic flow paths in agricultural lands adjacent to Waterman Wash.

e Provide a flood retarding structure along the upstream side (east) of the proposed
Loop 303 Extension to facilitate reestablishment of flow in agriculture lands above.

3.3.13 Stakeholder Idea 5

The project features include the following (Figure A-13):

e Provide protection of the Sonoran Desert National Monument, although there may be
some opportunities for projects that are regional solutions.
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e Utilize the Loop 303 Extension as a channel/levee to capture flows and direct them to
more desired areas.

e Use on-line and off-line retention basins within the existing Waterman Wash floodplain
to maintain existing flows and volumes within floodways. Use for mitigation of impacts
to the wash.

e Keep flows within Section 404 washes.

e Combine District planning proposals/application with MCDOT and Arizona Department
of Transportation (ADOT) when submitting to the federal government including the
BLM.

e Utilize Natural Resource Conservation Service easement strategy for floodways.

3.3.14 Stakeholder Idea 6
The project features include the following (Figure A-14):
e Preserve the West Prong Waterman Wash and tributaries from the Sonoran Desert
National Monument to Waterman Wash.

e Maintain and preserve the biological values of the wildlife corridor that divides the study
area.

e Preserve the floodplain and floodway of Waterman Wash from its confluence with the
Gila River to the mainstem headwaters south of the UPRR. Maintain the floodplain of the
main tributary of Waterman Wash from where it confluences about 1 mile north of the
UPRR to its headwaters.

3.3.15 Stakeholder Idea 7

The project features include the following (Figure A-15):

e There is a concern that future development will look for gravel sources in the study area.

e Waterman Wash from the Gila River confluence to SR 238 should remain natural with
passive recreation. Active recreation facilities can be located outside and adjacent to the
wash.

e The BLM should perform land use studies to determine where land swaps would be
advantageous to all. Township 2 South and Range 1 West is an area where this strategy
could be a beneficial use of land.

e There is a potential for trails on the north boundary of the wildlife area.
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3.4 PRELIMINARY ALTERNATIVES

‘ This section describes the preliminary alternatives that are recommended for further evaluation
in the proposed alternatives analysis.

3.4.1 Formulation of Alternatives

The consultant team reviewed the ideas generated during the Seed Idea Meeting and Preliminary
Alternatives Formulation Meeting and synthesized them into six preliminary alternatives based
on different flood control strategies applied to the entire planning area. The planning area is
smaller than the study area and is based on the assumption that secured open space such as the
Sonoran Desert National Monument and the Sierra Estrella Wilderness will remain natural and
will not be subject to flood mitigation strategies. During the review it was recognized that a
single strategy would not likely be ultimately selected for the entire area. As a result, the
planning area was divided into several planning units that were considered to be reasonably
uniform in character and would be appropriate for a single strategy to be applied throughout the
planning unit. The identified planning units are shown on Figure 3-3. The preliminary
alternatives described in the following sections are based on the application of a single strategy
to the entire planning area. However, it is anticipated that during the proposed alternatives
evaluation, alternatives will be independently selected for each planning unit, providing a
collective solution. In addition to specific flood mitigation strategies, several value added ideas
were generated which could be applied to several strategies as an overlay. These value added
opportunities also are described.

‘ 3.4.2 Preliminary Alternative 1 — No New Action

Description: Flood hazard mitigation planning and development will occur according to the
existing regulatory requirements and review (Figure 3-3). Flood protection will be the
responsibility of local municipalities and developers to enforce and/or follow local and federal
floodplain regulations and ordinances.

Relative Cost: Low
Flood Hazard Mitigation Strategy: Modify Susceptibility to Flooding (strategy 1).

Context Sensitive Flood Hazard Planning: The No New Action alternative will result in a
continuation of current planning and development methods and patterns. The accomplishment of
context sensitive solutions to mitigate flooding hazards will be largely dependent on individual
developers or underlying municipal oversight, resulting in a variety of solutions. These solutions
will likely range from being highly context sensitive to solutions that focus only on meeting the
flooding context requirements but do not address the land resource or community context. This
may result in areas that do not accomplish the community or land and resource context goals
identified during the data collection process while passing flooding hazards on to adjacent
owners. Compatibility of flood protection methods, structure types, or design themes will be the
result of individual owners’ discretions and local municipal requirements, which will increase
the probability that incompatible flood hazard mitigation methods will be used. Visually
discordant, single-use projects that may also lower the biological or cultural resource value of a
given area will likely result causing the loss of beneficial floodplain functions and the value-
‘ added opportunities that could have been provided by these facilities.
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Flooding Context: Existing floodplain regulations and ordinances have been largely

‘ effective in mitigating flooding in the study area at current levels of development. In
areas where future flood hazard risks have been identified as being low, for example in
areas protected from development such as the Sonoran Desert National Monument,
existing floodplain regulations and ordinances may represent appropriate solutions that
respond to both the existing and future flooding context. However, as development in the
area continues to expand, flood hazard mitigation may become more difficult through
existing regulations and result in impacts to adjacent and downstream landowners. This
alternative does not respond adequately to the high flood hazard risk represented by
alluvial fans or in future developed areas with distributary flows (Lum Wash, Estrella,
Sonora, Sevenmile Mountain, and Mobile Planning Units).

Community Context: The accomplishment of the goals and objectives identified by the
project stakeholders and the public will be decoupled from flood hazard mitigation under
this alternative. The planning for multi-use facilities will require the coordination of the
various stakeholders on a project-by-project basis, increasing the likelihood that these
goals will not be accomplished. Regional goals and objectives will require the City of
Goodyear, Town of Buckeye, City of Avondale, and county and state agencies to be more
heavily involved and actively coordinating for implementation.

Land and Resource Context: Current floodplain regulations allow for development within
the flood fringe under Federal Emergency Management Agency (FEMA) guidelines.
Development under these regulations will result in a decrease in the beneficial functions

' served by these floodplains. The Waterman Wash City of Goodyear Conceptual Corridor
Study (Preliminary Final Draft, February 25, 2008) will serve to mitigate some of these
impacts within Waterman Wash, although the opportunity for the District and the City of
Goodyear to work together to accomplish the goals identified within the study will not be
realized in this alternative. Open space preservation, regional trail development, and other
active recreation development, biological diversity preservation and enhancement, as
well as other resource goals may require local municipalities and county and state
agencies to act as the lone facilitator. This may result in fewer multi-use goals being
accomplished and/or the loss of resources in some areas.

Opportunities: None

Constraints:
e Limitations on regulation of flooding.

e Development constrained by hazards in alluvial fan, sheet flow, and distributary flow
areas.

e Municipalities may not have the opportunity to partner in development of open space
goals.

e No assurance of a positive outfall outside of development.
e Current flood/flow levels may degrade vegetation and habitat in some areas.
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Strengths:
e No new regulations are needed.
e No Capital Improvement Program (CIP) costs would be incurred.
e Uses existing, familiar, regulation framework.
e Developers/landowners can anticipate what will be required to develop.

e Effective in areas that are secured open space or will not be developed and areas that do
not have unusual flood hazards that would not be addressed by existing regulations.

e Flood control structures will not be placed in sensitive habitats, and likely will be limited
to areas near development.

e Maintains natural flood/flow cycles to which wildlife and plants are adapted.

e Cultural resources would continue to be managed pursuant to applicable state and federal
laws.

Weaknesses:
e Development practices may not adequately address flooding hazards.
e Higher potential for adverse cumulative impacts to downstream landowners.

e No additional protection of native habitats outside of federal lands and other protected
areas.

e Limits opportunities to enhance degraded habitats and landscapes such as parts of
Waterman Wash.

e Low likelihood of achieving a context sensitive plan.
e Difficult to implement effectively with individual lot development or lot splits.
e District would not be a facilitator of regional recreation and multi-use functions.

e If development reduces flows in Waterman Wash due to the 100-year, 6-hour retention
requirement, the result could be harmful to wildlife and vegetation.

3.4.3 Preliminary Alternative 2 — New Regulations

Description: Flood hazard mitigation planning and development will be guided by new
regulations and/or rules of development (Figure 3-4). These regulations/rules of development
will focus on reducing flood hazard risk through modifications to land-use plans (changing the
underlying cultural setting), using FLO-2D (two-dimensional hydraulic model) to assist in
developing guidelines for areas with distributary flows, and coordinating planned road
development to be responsive to flooding characteristics in a manner that minimizes structural
flooding mitigation requirements and their associated costs. Other measures would include
working with the City of Goodyear to develop additional implementation strategies for the
Waterman Wash City of Goodyear Conceptual Corridor Study that accomplish project goals and
objectives; working with local municipalities and agencies to develop guidelines for
development in other floodplains to preserve or enhance the beneficial functions served by these
floodplains; and developing Section 404 mitigation banking strategies for the project area that
allow developers to work with local and regional agencies to focus floodplain restoration or
enhancement measures where they will have a greater cumulative beneficial impact than may be
accomplished by individual, project-by-project mitigation.
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Relative Cost: Low

‘ Flood Hazard Mitigation Strategy: Modify Susceptibility to Flooding (strategy 1), Protect and
Restore Functions and Benefits Served by Floodplains (strategy 4).

Context Sensitive Flood Hazard Planning: This alternative seeks to respond to the flooding
context of the study area by focusing flood hazard mitigation efforts on preventative measures.
The process of planning and instituting revised regional regulations/rules of development allows
for opportunities to accomplish the goals and objectives identified by the project stakeholders
while responding to the natural and potential land resources present in the Rainbow Valley
ADMP study area. No regional structures are proposed under this alternative. Local structures
can be regulated to have a naturalistic character, resulting in highly compatible non-structural,
soft structural, or semi-soft structural flood protection methods and structure types to accomplish
the regional flood hazard mitigation strategy. As the dominant character of the existing drainages
is natural, design themes for the local flood protection structures will be primarily natural
riparian themes that respond to the adjacent topographic form. These include the Natural
Sonoran Desert Uplands theme and the Natural Lower Sonoran Desert Riparian theme.

Flooding Context: As stated in the No New Action alternative, the existing floodplain
regulations and ordinances have been largely effective in mitigating flooding in the study
area at current levels of development. This alternative should be effective in responding
to the future flooding context by addressing the potential impacts caused by future
development in areas with flow characteristics that would result in a high flooding hazard

‘ risk level.

Community Context: It would be reasonably simple to plan for the inclusion of identified
stakeholder goals and objectives while developing the rules of development, regulations,
and guidelines. However, the effective implementation of these goals will be dependent
on stakeholder buy-in during the adoption phase of this alternative.

Land and Resource Context: This alternative could potentially protect significant
resource areas, depending on the level of acceptance generated within the local stake-
holder and developer community. Varying levels of resource protection and enhancement
could be accomplished depending on the types of regulations ultimately adopted.
Section 404 wash mitigation banking may result in the ability to restore disturbed
landscapes, although there would be little or no opportunity to introduce water in areas
that could benefit from additional precipitation such as in Waterman Wash south of the
confluence with the West Prong. Although wildlife corridor protection under this
alternative would not be aided through the implementation of flood hazard mitigation
projects, establishing mitigation banking within the identified corridor could serve this
purpose to some extent.

Opportunities:

e Mitigation banking can help enhance existing cultural, biological, or open space resource
areas and provide connectivity/continuity between them.

. e Protect natural resources.
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e Creative transportation planning could be integrated with natural drainage patterns to
' prevent drainage damage and reduce drainage infrastructure costs (e.g., fewer culverts).

e Protect existing drainage corridors.

e Create drainage development districts for coordinated retention/recharge planning and
construction in lieu of individual 100-year, 6-hour on-site retention.

e Allow base flow up to natural channel capacity into channels, then retention for flows
above channel capacity. This would help protect vegetation along washes. Developers
would still need to provide first flush retention.

e Retention sites could create additional riparian or wetland habitat.

e Land swaps can help retain or preserve areas with higher quality biological resources.

Constraints:

e Limits on regulation to prevent a “taking.”
e Possible lack of political will for adoption.
e Potential conflicts with existing regulation.

e Jurisdictional constraints on regulation. Required agencies may not support or have
enforcement authority.

e Limitation on ability to enhance degraded habitats and landscapes.

Strengths:
‘ e Allows for coordinated regional planning of regulations.

e Higher potential for protection of existing drainageways and other beneficial resources
and hydrologic processes.

e Few additional flood control structures that could modify vegetation and wildlife habitat.

e New regulations and development rules could incorporate biological values as part of the
flood protection plans (e.g., retention of open space).

e Section 404 mitigation banking could result in coincidental preservation of cultural
resources, as could any associated land exchanges that preserve undeveloped alluv1al fans
for areas that might have fewer and less sensitive cultural resources.

Weaknesses:

e Multiple regulatory strategies may be difficult to implement and/or oversee, especially if
different regulations apply to different planning units.

e Requires adoption and potentially enforcement by multiple agencies/municipalities; this
could be a challenge.

e Developers may resist additional regulations.

e More difficult to implement regional trail facilities as compared to structural approaches
due to long-term political oversight of implementation.

e A lack of cohesive regulatory strategies could inhibit regional planning for biological
resources.
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3.4.4 Preliminary Alternative 3 — Structural Conveyance

Description: This alternative provides flood protection through the construction of floodwater
interception and conveyance structures (Figure 3-5). Proposed structures include (1) a series of
training berms-levees within the alluvial fan in the planned development areas that funnel flows
to multiple channels that convey the flows southwest to Waterman Wash; (2) a single diversion
channel along the apex of the alluvial fans in the Estrella Planning Unit that routes flows (5-year
flood event) around proposed developed areas and through one or two outlets into Waterman
Wash or the Gila River (Estrella Planning Unit); (3) a proposed channel, downstream of the
proposed Hassayampa Freeway adjacent to the Sonoran Desert National Monument in the
Sonora Planning Unit, directing flows into an existing wash that then flows into Waterman
Wash; (4) a channel-levee upstream of the UPRR within the limits of proposed development in
the Mobile Planning Unit that would then outlet flows into a newly channelized reach of
Waterman Wash; and (5) additional alluvial fan apex basins in the Waterman-South Planning
Unit that would outlet into channels that flow into the Waterman Wash head waters. Waterman
Wash would be managed in accordance with the Waterman Wash City of Goodyear Conceptual
Corridor Study.

Relative Cost: High
Flood Hazard Mitigation Strategy: Modify Flooding (strategy 2).

Context Sensitive Flood Hazard Planning: This alternative responds to the study area flooding
context through the use of structural methods, which are generally very effective for mitigating
flooding risks. Co-locating various multi-use opportunities with these structures will provide
opportunity to accomplish many or all of the goals and objectives identified by the project
stakeholders. Conveyance structures such as channel-levees and channels are proposed in a
number of different physical settings, including the upper and lower bajadas of the Sierra
Estrellas, and within the valley plain. These structures have been determined to be compatible
with the scenic, recreation, open space, biological, and cultural resources in this area based on
the compatibility mapping for the study area, provided that proposed structures meet the criteria
for a medium or small channel and are configured to remain in largely suburban-developed
areas. Structures should generally be designed using a semi-soft method with some apex basins
and channel segments lying in areas where a soft-structural method would be required. Small
channel reaches located in future urban areas may also be designed as enhanced hard structures if
further stakeholder input shows this is desirable to the community. The predominant landscape
design themes will be the Natural Sonoran Desert Uplands Riparian and Natural Lower Sonoran
Desert Riparian for the channels, with some reaches potentially being designed with a Semi-
Natural Sonoran Desert theme in developed areas.

Flooding Context: This alternative responds to the existing flooding context by
mitigating the areas of known flooding near SR 238. Future flooding risk also will be
effectively mitigated through this alternative, although the structural solutions proposed
will be costly to implement.
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Community Context: Structural solutions create strong opportunities to both implement

‘ and maintain multi-use purposes as part of flood hazard mitigation projects. Project
multi-use goals and objectives should be implementable in conjunction with these
structural solutions.

Land and Resource Context: This alternative would have a varied impact on the land and
resource context within the study area and requires sensitive structural design to achieve
success. Reducing or channelizing flows may reduce water available to existing washes,
resulting in a decrease in vegetation in these washes and an increase in the types and
densities of vegetation in channelized areas. Wildlife corridor protection may be aided
through the implementation of flood hazard mitigation projects such as a drainage
channel that routes flows from the alluvial fan basins through a natural wash alignment
within the protected area.

Opportunities:
e East-west wildlife and recreation connectivity within study area.
e Enhancement of degraded areas in wildlife corridor.
e Provide outfalls for Hassayampa, Loop 303, and Sonoran Parkway roadway projects.

e Remove private land from the floodplains.

e Facilitate wildlife corridor protection and creation.
e Enhance vegetation in washes by concentrating flows.

: ‘ Constraints:

e Coordination with developments and acquisition of right-of-way.
e Construction in protected areas, such as wilderness, National Monument, etc.

e Levees would be constrained by potential FEMA and Arizona Department of Water
Resources (ADWR) dam requirements.

e Concentrating flows may increase erosion in channels and degrade vegetation.

e Conveyances may inhibit north-south connectivity of wildlife in study area.

Strengths:
e Effectively controls flooding (especially alluvial fans).
e Provides positive drainage for developments and ensures connectivity.
e Allows for development in alluvial fan areas.
e Reduces some wildlife-urban interface conflicts.

e Enhances the value of certain properties.

Weaknesses:
e Requires costly CIP programs to implement.
e Possible limited implementation partners.
. e High maintenance costs, especially with diversion channel at apex of fans.

e De-values certain properties.
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e Sediment issues.
e Decreasing groundwater recharge and infiltration in sheet flooding areas.
e Phasing of implementation could be challenging.

e Vegetation and wildlife habitats may change where flows have been diverted or channels
intercept sediment in apex areas.

e Diverting water into wildlife corridor washes may degrade or change wash habitats there.

e No conflicts with high sensitivity cultural resources, but upper bajada setting has highest
density of archaeological sites (many with petroglyphs) and extensive construction could
disturb numerous sites.

3.4.5 Preliminary Alternative 4 — Structural Storage, Transportation Corridors

Description: This alternative provides flood protection through the construction of floodwater
interception and storage structures that would be shared with the large planned transportation
facilities such as the Loop 303 and the proposed Hassayampa Freeway (Figure 3-6). Flood
storage basins would be located upstream of these roads with the opportunity to partner with
MCDOT or ADOT sharing the use of these basins to concentrate floodwaters in a single series of
facilities rather than using two separate flood protection systems. These basins would be
configured so that they are not directly adjacent to the roadways, allowing for development of
the highly desirable land immediately adjacent to the roads. Instead, these basins would be
configured at a determined distance upstream of the road where they would be able to form a
“greenbelt” of passive-use open spaces and active-use recreation areas. This also would allow the
facilities to be flexible in their ultimate configuration if acquiring a property planned for flood
control use proves difficult. Other structures proposed in this alternative include a storage basin
upstream of the UPRR within the Mobile Planning Unit and small apex storage basins on the
alluvial fans. Apex basins will be located in the Estrella Planning Unit. Channels will convey
flows from the apex basins to the Loop 303 Extension linear basins. Waterman Wash would be
managed in accordance with the Waterman Wash City of Goodyear Conceptual Corridor Study,
with the basin at the UPRR providing an opportunity to enhance the southern reach of Waterman
Wash.

Relative Cost: High
Flood Hazard Mitigation Strategy: Modify Flooding (strategy 2).

Context Sensitive Flood Hazard Planning: This alternative responds to the study area flooding
context through the use of structural methods, which are generally very effective for mitigating
flooding risks. Opportunities for multiple uses in conjunction with flood protection will be high,
as will the opportunity to form groups with multiple cost-share partners and stakeholders for
project implementation. The storage basins associated with the roads are primarily proposed in
either the lower bajada or valley plain physical setting. As the roads will naturally attract
development, the predominant future cultural setting in these areas will be suburban. Basin
configuration would need to be either small or medium in size and respond to the adjacent land
use to be context sensitive with the scenic, recreation, open space, biological, and cultural
resources in this area. As with the previous alternative, the apex basins also would be considered
context sensitive provided they meet the requirements for small basins. Structures should
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generally be designed using a semi-soft method with some apex basins lying in areas where a

. soft-structural method would be required. The predominant landscape design themes will be the
Natural Sonoran Desert Uplands and Natural Lower Sonoran Desert for basins with a passive
open-space multi-use function and a Semi-Natural or Desert Park theme for basins that would
include active recreation uses. The small apex basins would primarily use the Natural Sonoran
Desert Uplands. The basin upstream of the UPRR would be designed with a Natural Lower
Sonoran Desert theme and could also serve as open space, allowing wildlife to move across the
railroad and into the enhanced portion of Waterman Wash. A Desert Park theme could provide
opportunities for active recreation associated with the Amaranth Development. Conveyance
channels are proposed in the upper and lower bajadas of the Sierra Estrellas. Based on the
compatibility mapping for the study area, these structures have been determined to be compatible
with the scenic, recreation, open space, biological, and cultural resources in this area, provided
that proposed structures meet the criteria for a medium or small channel and are configured to
remain in largely suburban-developed areas.

Flooding Context: This alternative responds to the existing flooding context by
mitigating the areas of known flooding near SR 238. Future flooding risk also will be
effectively mitigated through this alternative. Structural costs may be offset through cost-
share partnering.

Community Context: Structural solutions provide a good opportunity to both implement
and maintain multi-use functions as part of flood hazard mitigation projects. Project goals
and objectives should be implementable in conjunction with these structural solutions.

. Land and Resource Context: This alternative would have a varied impact on the land and
resource context within the study area and requires sensitive structural design to achieve
success. Reducing or channelizing flows may result in less water being available to
existing washes, causing a decrease in vegetation. Basins would require designs that
effectively mitigate flooding hazards while providing sufficient water to maintain
biological and scenery resources within preserved washes.

Opportunities:
e Partnering opportunities with ADOT, MCDOT, and Goodyear for transportation projects.
e Reduces the number of culvert crossings under roads.
e Context sensitive development in commercial areas.
e Urban greenbelt system.
e Wildlife crossings through roadways/railroad integrated with green-space basin corridors.
e Use West Prong for wildlife crossing.

e Grind up tires for rubberized asphalt on roadways — environmental benefits from quieter
roads.

e Limits disturbance of vegetation and habitats for roads and flood control structures by
creating multipurpose areas, which reduces overall impact to biological resources.
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Constraints:
' e Desire for development next to transportation corridors. Need to be flexible in siting.
e Getting water to basins through developed land upstream of basins, especially commer-
cial areas adjacent to roadways between road and basin, may be difficult.

e Wildlife may be averse to using artificial habitats and crossings next to heavily used
transportation corridors.

e Wildlife crossings may convey some but not all species.
e Apex basins may not be implementable, especially if an apex is in a wilderness area.

e Linear basin may not be hydraulically efficient.

Strengths:
e Partnering opportunities for implementation.

e Levees would not be required because the basins are located in a cut section. No ADWR
or FEMA problems with levees/dams.

e Some potential to publicly interpret Juan Bautista de Anza Trail (Gila Trail)/Butterfield
Overland Mail Road, and historic Mobile African-American community in conjunction
with any recreational facilities at basins along railroad.

Weaknesses:
e Water next to transportation corridors can increase the risk of wildlife-vehicular conflicts

' for some species.
e High maintenance cost, especially with apex basins.

3.4.6 Preliminary Alternative 5 — Protect Significant Wash Corridors

Description: This alternative recognizes that development will occur in the Rainbow Valley area
and seeks to establish opportunities to include the preservation of open spaces and the beneficial
functions served by floodplains with development planning (Figure 3-7). Flood protection is
provided through the identification of significant drainage corridors (Q>500 cubic feet per
second [cfs]) that would be protected and give more flexibility to developers for impacting
smaller washes. This likely would require that flows be diverted to the identified corridors,
which could result in higher flows and larger flooding area within these drainage corridors. The
need to increase the floodplain in these significant washes may be offset by reductions in current
floodplains using the NOAA-14 precipitation predictions. Waterman Wash would be managed in
accordance with the Waterman Wash City of Goodyear Conceptual Corridor Study.

Relative Cost: Medium

Flood Hazard Mitigation Strategy: Protect and Restore Functions and Benefits Served by
Floodplains (strategy 4). '

Context Sensitive Flood Hazard Planning: This alternative responds to the study area flooding
context through the use of nonstructural methods for the regional flood conveyance. This
provides a significant opportunity to include the protection of resource protection and enhance-
‘ ment within the identified corridors as well as other multi-use opportunities. These regional flood
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hazard mitigation solutions would be nonstructural, or compatible with all areas, and have either

‘ a Natural Lower Sonoran Desert Riparian or Natural Sonoran Desert Uplands Riparian landscape
design theme. The alternative also would require rules of development for drainages that flow to
these washes to ensure they also achieve a context sensitive solution. In most cases, this would
mean that proposed developed channels should be semi-soft structures with either a natural or
semi-natural design theme based on the planned multi-use and physical setting.

Flooding Context: The mitigation of future flooding risk will be dependent on the
capacity of the identified washes to carry the required flows and the implementation of
flood conveyance facilities by individual landowners and developers in areas between the
major washes. This alternative would not be effective in areas that do not have major
existing washes, such as the Estrella Planning Unit. This alternative does not address the
flooding risk associated with the alluvial fans within the Estrella Planning Unit.

Community Context: The preservation of large areas of open space within the significant
wash corridors provides opportunity to accomplish many stakeholder goals and
objectives. As with the flooding context, this alternative is only effective for achieving
these goals in areas with existing major washes.

Land and Resource Context: This alternative would have a varied impact on the land and
resource context within the study area. By recognizing that development will occur
within the study area, planning for major wash preservation will provide opportunities to
protect and enhance these areas along with their associated resource value. Smaller
washes and large expanses of open space may be replaced with development through this
alternative, resulting in a concentration of resources within these corridors.

Opportunities:

Implement context sensitive solutions.
Protect, enhance, and/or restore existing major wash corridors.

Preserve or enhance the most important wash habitats that can function as wildlife
movement areas.

Enhance east-west connectivity of vegetation and wildlife movement areas.

Constraints:

Geomorphology of channel change resulting from increased frequency and magnitude of
flows.

Erosion setback requirements.
There could be a possible delta formation at Waterman Wash.

Erosion of channels could degrade wildlife habitat and vegetation along the major
washes.

Diverting water could alter vegetation and habitat where water is removed.
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Strengths:
e More flexibility for developers in areas outside major wash corridors.

e Builds on natural systems that already exist in the area, providing a context sensitive
solution.

e Solution can adapt to the needs of biological resources by utilizing natural channels.

e Protection of wash corridors could result in coincidental preservation of cultural
resources.

Weaknesses:
e Some areas do not have wash corridors.
e The increased flows will result in the need to acquire or protect corridors.
e No east-west recreation connectivity of trails between population centers.

e Anticipated development areas are not located where the major washes are. Development
is expected in sheet flow and distributary flow areas.

e Does not enhance south Waterman Wash, an area that would benefit from more and
concentrated flows to give it better definition.

e Altered washes may not provide the same resources to support current vegetation and
wildlife.

3.4.7 Preliminary Alternative 6 — Pocket Basins

Description: This alternative also recognizes that development will occur in the Rainbow Valley
area and seeks to establish opportunities to include the preservation of open spaces and the
beneficial functions served by floodplains with development planning (Figure 3-8). Flood
protection is provided through off-line basins in the floodway fringe of the existing washes
outside of the incised channel. These basins would serve to store high flood flows without
eliminating low flows and give more flexibility to developers for developing within other areas
of the floodway fringe. These basins would be designed to perform the same functions and
provide the benefits associated with overbank flows within floodplains. Other design guidelines
would include the protection of the multistoried vegetative communities associated with the
floodways and near-fringe while enhancing the pocket basins through mitigation banking and
other cooperative measures.

Relative Cost: Medium to High

Flood Hazard Mitigation Strategy: Modify Flooding (strategy 2), Protect and Restore Functions
and Benefits Served by Floodplains (strategy 4).

Context Sensitive Flood Hazard Planning: This alternative responds to the study area flooding
context through the use of nonstructural methods for the regional flood conveyance and
implementing structural methods that control flows within the floodways. This provides an
opportunity to include resource protection and enhancement within the existing drainage
corridors as well as within the proposed off-line basins. Opportunities for open space
preservation and recreation implementation allow many goals and objectives to be accomplished
through this alternative. Washes would be managed as nonstructural features, or compatible with
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all areas, and the adjacent basins would be designed as soft or semi-soft structures to assist in
creating flood protection projects that respond to the land and resource context of the area.
Appropriate landscape design themes include the Natural Lower Sonoran Desert Riparian or
Natural Sonoran Desert Uplands Riparian themes for conveyance features and Natural Lower
Sonoran Desert or Natural Sonoran Desert Uplands themes for the pocket basins. The Desert
Park theme could also be applied to the pocket basins in key locations where they coincide with
the park and recreation facility needs of the community. The alternative also would require rules
of development for drainages that convey to these washes that ensure they also achieve a context
sensitive solution. In most cases, this would mean that proposed developed channels should be
semi-soft structures with either a natural or semi-natural design theme based on the planned
multi-use and physical setting.

Flooding Context: The future flooding context will be effectively mitigated through this
alternative using proper hydrologic design to ensure the basins effectively control
overbank flows. This is particularly effective for addressing issues with Waterman Wash -
and any increases to the flows or timing of flooding within the wash. This alternative
would not be effective in areas that do not have major existing washes, such as the
Estrella Planning Unit. This alternative does not address the flooding risk associated with
the alluvial fans within the Estrella Planning Unit.

Community Context: The preservation of open space within the wash corridors and the
enhancement of the pocket basins to serve desirable functions provide opportunity to
accomplish many stakeholder goals and objectives. As with the flooding context, this
alternative is only effective for achieving these goals in areas with existing major washes.

Land and Resource Context: This alternative would have a varied impact on the land and
resource context within the study area. By recognizing that development will occur
within the study area, planning for wash preservation will provide opportunities to protect
and enhance these areas along with their associated resource value. Depending on the
number of washes where this solution is deemed effective, some smaller washes and
large expanses of open space may be replaced with development through this alternative,
resulting in a concentration of resources within the remaining corridors.

Opportunities:
e Artificially restore functions of floodplains for flow attenuation and flood storage.
e Provides opportunity for creating open space and some types of riparian/wetland habitat.
e Mitigation banking.
e Multiple uses — probably more passive uses.
e Groundwater recharge by directing local runoff into basins.
e Density transfers and land swapping.
e Meets open space requirements.

e (Cascading basins for alluvial fan solutions.
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Constraints:
‘ e Small parks subject to flooding are not as desirable for parks departments.
e Multiple uses must be compatible with occasional deep flooding.

e Overall design may impede movement of terrestrial wildlife species upstream and
downstream.

e Could adversely modify the environment for species adapted to flood fringe areas.

Strengths:
e Habitat development for some aquatic and riparian species that use a modified
environment.

e Reclaims flood fringe areas for development by concentrating floodplain functions into a
smaller area.

e The pocket basins could be developed in many different ways.

e Potential to publicly interpret historic Mobile African-American community at one or
more pocket basins in conjunction with any associated recreational facilities.

Weaknesses:
e Finding appropriate sites could be difficult.
e Coordination of mitigation banking could be difficult to implement.
e Maintenance to ensure capacity and remove weeds and trash.

. e This is not a complete solution because it does not address flooding upstream of pocket
basins.

e Standing water in basins could breed mosquitoes and serve as a reservoir for the West
Nile Virus (only if basins do not drain within 36 hours).

e Artificial habitats may not be utilized by some species.
e Paternoster-like environments may not be ecologically viable in a desert environment.

3.4.8 Value Added Features/Opportunities to be Added to any Preliminary Alternatives

These additional features represent opportunities that could be added to any of the preliminary
alternatives to assist in achieving context sensitive solutions.

Mitigation Banking: Mitigation banking refers to the practice of establishing credits through
creation, enhancement, and restoration of wetland/upland areas. Developers can purchase
mitigation credits that are used to mitigate for on-site disturbance in lieu of compensating with
on-site mitigation. The location of the mitigation banks would be determined on an alternative-
by-alternative basis, but should focus on improving the resource values in areas that have been
previously disturbed, such as in Waterman Wash, and in areas where mitigation could assist in
achieving project goals and objectives. The benefit of mitigation banking is that mitigation
measures required of individual developers can be “pooled,” creating larger contiguous areas of
quality habitat. Possible locations for mitigation banks include:
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e BILM lands/wildlife corridor
e Major washes
e Pocket basins

e Flood pool areas associated with flood control projects

‘First Flush’ Rules of Development: On-site water retention may decrease the water available in
existing washes, resulting in a loss of biological value within the drainage area. The development
of appropriate ‘first flush’ rules that only capture run-off from high-pollutant surfaces such as
parking areas, turf, and drives should be developed for alternatives where wash preservation or
enhancement is a feature. Rules for run-off from highly polluting surfaces also may include the
development of biological treatment basins that would allow for the eventual reintroduction of
the water back into the existing drainage systems.

City of Goodyear Waterman Wash Implementation: The City of Goodyear is currently
developing implementation measures for the Waterman Wash City of Goodyear Conceptual
Corridor Study. Opportunities may exist to include rules of development within the ADMP that
would assist Goodyear in implementing the Waterman Wash City of Goodyear Conceptual
Corridor Study and accomplishing the project goals and objectives associated with Waterman
Wash.
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4.0 ALTERNATIVE EVALUATION

4.1 INTRODUCTION

The six alternatives described in the previous sections were presented to the agency stakeholders
for discussion and approval at the Proposed Alternatives Selection Meeting on August 6, 2009.
Upon approval of the proposed alternatives, the consultant team further developed and evaluated
the proposed alternatives. The results of the evaluation are documented in this report section.

4.2 ALTERNATIVES DEVELOPMENT

As previously described, the study area was divided into 14 planning units that were considered
to be reasonably uniform in character and would be appropriate for a single flood mitigation
strategy to be applied throughout the planning unit. A key aspect of this approach is the need to
respond to a wide range of flooding characteristics that are exhibited within the study area. Areas
with various flow characteristics are delineated on the Flow Characteristics Map contained
within the Data Collection Report and included here as Figure 4-1. Nine different flow
characteristics are identified, ranging from riverine conditions typical of washes and rivers to
unconfined sheet flow and uncertain flow path alluvial fan flooding. A suite of six flood
management tools are identified for application within the study area; however, different tools
will be effective within each of the flow characteristic areas just described. It was determined
that each flood management tool would only be considered in areas where it would be effective.
As a result, each of the six alternatives to be evaluated is only applied within the planning units
where they are deemed to be effective. Table 4-1 shows each of the planning unit alternatives in

' a matrix format. Planning units where an alternative is deemed to be feasible or effective are
highlighted in green. Planning units where an alternative is deemed infeasible or ineffective are
highlighted in red. The alternative evaluation presented within this section is applied only to the
planning units with effective alternatives as indicated by green shading (Table 4-1).

The development of the alternatives within the planning units where they are deemed effective is
described in the following sections.
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Table 4-1 Planning Unit Alternatives Matrix

PRELIMINARY ALTERNATIVE
4 — Structural 5 — Protect
1 - No New 2 — New 3 — Structural Storage, Significant 6 — Pocket
Action Regulations Conveyance | Transportation | Wash Corridors Basins

PLANNING UNIT

A - Phoenix International Raceway (PIR)

B - Estrella

C - Sonora

D - Sevenmile Mountain

E — Mobile

F — Waterman South

G - Vekol South

LW — Lum Wash

SOS - Secured Open Space

WR1, WR2, WR3

WR4, WR5

WRI1 to WRS — Waterman Wash City of Goodyear — Conceptual Corridor Plan

WR1 to WRS — Alternatives 3 and 4 based on compatibility mapping

Estrella — No New Action (Alluvial Fans and Sheet Flow Area will require flood hazard mitigation)

Sonora — No New Action (Distributary Flow and Uncertain Flow Paths will require flood hazard mitigation)

Alternative considered feasible in the Planning Unit

Alternative not feasible in the Planning Unit
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4.3 HYDROLOGY FOR PROPOSED ALTERNATIVES

The following sections describe development of the hydrology for the six alternatives being
analyzed for each planning unit. The hydrology is based on the future (developed) condition
HEC-1 model for the Rainbow Valley ADMP study area.

4.3.1 Alternative 1

The first alternative is the “No New Action” alternative and applies to all the planning units. This
alternative would use the current regulations of Maricopa County, City of Goodyear, City of
Avondale, and Town of Buckeye for new developments in the project area. No modifications
were done to the hydrology for this alternative.

4.3.2 Alternative 2

Alternative 2 would impose new drainage regulations on the Estrella and Sonora Planning Units
with areas located in the City of Goodyear. The current drainage regulation for City of Goodyear
requires new development to retain the 100-year, 6-hour rainfall event. The Estrella and Sonora
Planning Units drain directly to Waterman Wash. This alternative proposes reducing the rainfall
volume retained to a smaller storm, the 100-year, 2-hour storm. The diversions in the HEC-1
model have been modified so that the volume attributed to the smaller rainfall event has been
diverted out of the model for this alternative.

In the Waterman Wash Planning Units, this alternative would allow encroachment in the
floodplain fringe to floodway boundary (where applicable) without any compensating storage or
conveyance. The routing sections in Waterman Wash were modified to increase the developable
area in reaches that have existing floodways.

4.3.3 Alternative 3

The third alternative proposes structural conveyance in four planning units: Estrella, Sonora,
Mobile, and Lum Wash (Figures 4-2 to 4-4). The channel dimensions that were used for the
route reaches consisted of a trapezoidal channel section with 6-horizontal to I-vertical side
slopes (6H:1V), a depth of 5 feet, an average Manning’s N-value of 0.045, and a minimum
bottom width of 20 feet.

4.3.3.1 Estrella Planning Unit

The Estrella Planning Unit proposes three options to collect and convey flows to Waterman
Wash. The first drainage option is a channel that will collect flows from the alluvial fan apex and
will convey these flows toward Waterman Wash. The first apex channel begins at basin HOS and
flows northwesterly to basin 153, where it will flow west and flow into the wash at the
concentration point of basin 165. The second apex channel begins at basin H17 and flows south
through basin H22, where it is redirected west and flows into Waterman Wash at basin H74. The
two apex channels will have 100-year capacity.

The second option proposed in the Estrella Planning Unit is diversion berms that will funnel flow
from the alluvial fans and direct them to a main channel, which will carry the flows to Waterman
Wash. There are five main channels carrying flow to Waterman Wash in this option. The third
option for this alternative is a combination of the first two options. The apex channel in the third
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option will have 5-year capacity; the excess flow will be directed to the bottom of the fans and

‘ conveyed through the five main channels proposed in the second option. The size of this
conveyance channel will increase as it continues downstream and other sub-basins drain into the
channel. In the third option, where the apex channel will be sized for the 5-year flow, the excess
flow will be diverted to the downstream channels that flow to Waterman Wash. The apex
channels will be designed to convey the 5-year flow from the alluvial fan apexes as well as the
100-year flow from adjacent sub-basins that drain into the channel. There are some downstream
sub-basins that will be disconnected from upstream flow resulting from these proposed
diversions.

4.3.3.2 Sonora Planning Unit

The Sonora Planning Unit proposes two conveyance channels that will collect flow from the
alluvial fans and direct them to Waterman Wash. Each conveyance channel will cross the
Hassayampa Freeway where a bridge/culvert conveys the water under the roadway. The first
channel begins on the downstream end of sub-basin A1l and follows the Hassayampa Freeway
alignment to the northwest, where it will cross the roadway through sub-basin A21. The channel
continues through this sheet flow area through sub-basins A20, A32, and AS52, eventually
draining into an existing wash at the concentration point of sub-basin A52. This existing wash
drains into Waterman Wash through sub-basin A56.

The second conveyance channel has two tributaries upstream of the Hassayampa Freeway. The
first tributary begins at sub-basin B50 and flows northwest where it combines with the second
tributary at sub-basin B26 and is conveyed under the Hassayampa Freeway. The second tributary

‘ begins at sub-basin A13 and flows southeast to sub-basin B26. This combined flow is routed
through sub-basins in an improved channel to Waterman Wash.

The routed flow from upstream contiguous basins was collected and diverted in the HEC-1
model to the two crossings of the Hassayampa Freeway. This flow was routed to Waterman
Wash in an improved channel, which collected flow from adjacent basins along its alignment.
The channel dimensions in the affected route reaches increased as it collected this additional
flow.

4.3.3.3 Mobile Planning Unit

The Mobile Planning Unit proposes a main conveyance channel that will collect flow upstream
of the UPPR and will convey it to a main crossing at sub-basin F27. The channel begins at sub-
basin E32 and flows to the northeast along the UPRR alignment to the crossing at sub-basin F27.
An additional channel collects flow from sub-basin F28 and flows southwest to this crossing.
Two smaller channels collect flow upstream of the UPRR and direct them into the Waterman
Wash crossing at sub-basin F29. The main conveyance channel will be routed to Waterman
Wash through basin F34 in an improved channel section.

Many of the existing diversions in the HEC-1 model will be removed for this alternative as flow
is routed to the two proposed crossings. The improved channel will be sized to convey the
100-year storm event.
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4.3.3.4 Lum Wash Planning Unit

. The Lum Wash Planning Unit proposes a conveyance channel that will collect flow upstream at
the alluvial fan apex at sub-basin J04 and convey this flow in an improved channel through sub-
basin JO7 to a Lum Wash tributary at the concentration point of sub-basin J16.

The diversion downstream of sub-basin JO4 will be removed from the HEC-1 model, and this
flow will be routed in an improved channel through sub-basins JO7, J11, and J16. The improved
channel will collect and convey flows from those sub-basins as well.

4.3.4 Alternative 4

Alternative 4 proposes structural storage in three planning units: Estrella, Sonora, and Mobile
(Figures 4-5 to 4-6). This alternative consists of storage basins that are interconnected by a series
of channels that will convey flow to Waterman Wash. The dimensions for these storage basins
used a top area of 20 acres, 10-horizontal to 1-vertical side slopes (10H:1V), and a depth of
5 feet. An overflow weir was used to prevent warnings in the HEC-1 output when needed. The
channel parameters were the same as those used in Alternative 3.

4.3.4.1 Estrella Planning Unit

Storage basins are proposed to collect the flows at the apices of the alluvial fans in the Estrella
Planning Unit. These storage basins will drain into channels that flow southwest toward the
proposed Loop 303 alignment. These channels drain into larger storage basins located upstream
of the Loop 303 alignment. The Loop 303 storage basins are located within a single sub-basin.
‘ The Loop 303 alignment divides this planning unit into two sections, upstream and downstream
(of the Loop 303 alignment). The Loop 303 storage basins will be inter-connected to either the
north or south where flow will cross the proposed Loop 303 alignment. The southern channel
section will cross Loop 303 by a bridge/culvert through sub-basin H71. This flow will be routed
to Waterman Wash in an improved channel section. The north Loop 303 channel will split into
two channels in sub-basin 129. The two northern channel sections will cross Loop 303 at two
locations, in sub-basin I33 and sub-basin I50. These channels flow into Waterman Wash in an
improved channel section through the sheet flow areas. There are instances in the upper areas of
the planning unit where basins collect flow at the alluvial fan apex and divert the flow to another
down gradient alluvial fan basin prior to discharge through the fan to basins along Loop 303.

A stage-storage and stage-discharge curve were used to represent the storage basins located at
the alluvial fan apex. The basins were designed so that the maximum outflow during a 100-year
storm event is 100 cfs. The channels that transport this flow to the Loop 303 alignment will
accept flow from the sub-basins they intercept at the sub-basin concentration points. The channel
section increases along its alignment due to this additional flow. The flow from these channels is
collected in the Loop 303 storage basins along with the flow from the adjacent upstream
drainage basins. These flows are then routed in a series of channels and storage basins along the
Loop 303 alignment until they cross the roadway, where they are conveyed to Waterman Wash
in an improved channel section. Where alluvial fan basins are inter-connected, flow is collected
at the apex and then routed through a channel to the downstream basin. Where a sub-basin is
split by Loop 303, a hydrograph for the split downstream basin is developed and discharged as in
‘ the present model until flow reaches Waterman Wash.
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4.3.4.2 Sonora Planning Unit

The proposed Sonoran Parkway is a drainage barrier to the flows in this planning unit. The
parkway’s alignment is parallel to Waterman Wash at a distance of 6 miles. Storage basins will
be located downstream of this roadway but upstream of the proposed Hassayampa Freeway
alignment. These storage basins will be inter-connected and will cross the proposed freeway at
six locations. Four of the six proposed crossings have distinct conveyances to Waterman Wash,
and the other two washes have confluences downstream where a basin will capture flow. An
improved channel section will be designed to convey this flow through the sheet flow area to
Waterman Wash.

The diversions in the HEC-1 model due to the alluvial fans will be removed for this planning
unit and replaced with storage basins. These storage basins are located upstream of the
Hassayampa Freeway and will be inter-connected with improved channels that direct flow to the
six crossing locations. Many sub-basins will be intercepted and routed in these new channels,
which differ from their historic flowpaths. An additional storage basin will be located
downstream of the Hassayampa Freeway at the northern end of sub-basin B65. This storage
basin will collect flow from two crossing locations and outlet into one improved channel section
that drains into Waterman Wash through this sheet flow area. At the northwest portion of the
Hassayampa Freeway, flow will be conveyed to sub-basin A24 and discharged under the
Hassayampa Freeway so that an existing wash can be utilized to route flows to Waterman Wash.

4.3.4.3 Mobile Planning Unit

There are two proposed drainage systems in the Mobile Planning Unit. The first drainage system
will collect flows into two storage basins located upstream of the proposed Hassayampa Freeway
in sub-basins F22 and F24. These storage basins are connected with an improved channel section
and drain northwest into another channel that will cross the freeway at sub-basin F24. The
second drainage system consists of five inter-connected storage basins collecting flow upstream
of the UPRR. The farthest upstream basin begins in sub-basin E31 and crosses the UPRR at sub-
basin F27. This drainage system crosses the proposed Hassayampa Freeway at sub-basin E25.
The drainage system continues in an improved channel section south of the railroad that drains in
a natural wash located in sub-basin F34. The wash flows into Waterman Wash.

Upstream flow will be routed into a storage basin located in sub-basins F22 and F23. The storage
basin is inter-connected to the storage basin in sub-basin F24 by an improved channel section.
The storage basin drains into a channel that flows into an unnamed wash at the north end of sub-
basin F24. A series of storage basins along the UPRR replaces the diversions in the HEC-1
model. The routing of these sub-basins are modified so they drain east and cross the railroad at
sub-basin F27. An unsteady HEC-RAS model may be used to size these basins in the Level III
analysis.

4.3.5 Alternative 5

Designated Wash Corridors is the proposed solution for Alternative 5. These corridors are
proposed in the Estrella, Sonora, Mobile, and Lum Wash Planning Units (Figures 4-7 to 4-9).
This alternative will modify or add diversion records to the HEC-1 model to divert flows to the
designated wash corridors.
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4.3.5.1 Estrella Planning Unit

‘ There are designated wash corridors proposed in the north and south portions of this planning
unit. The flow characteristics in the central area of this unit are disturbed (near Waterman Wash
due to the agricultural fields) and sheet flooding, so the corridors are not obvious. This limits the
use of this alternative.

The HEC-1 model has been modified so that flow from adjacent sub-basins that will be
developed in the future will be collected in these drainage corridors. The internal drainage
system is expected to be designed by the developer. The HEC-1 modeling methodology assumes
the developer will design their development in accordance with current regulations to meet water
quality and discharge through basin storage. An improved channel section is assumed to collect
and convey the flow from these developments; the developers will build these channels as part of
their development.

4.3.5.2 Sonora Planning Unit

There are designated wash corridors proposed in the north and south portions of this planning
unit. The drainage corridors are not obvious in the central area because flow characteristics in the
central area are disturbed and distributary flow. This limits the use of this alternative. The most
significant wash is the West Prong of Waterman Wash that confluences with Waterman Wash in
the southern portion of the planning unit. Flows from adjacent sub-basins will be diverted to the
designated wash corridors.

. 4.3.5.3 Mobile Planning Unit

Much of this planning unit’s flow characteristics are either sheet flooding or distributary flow,
and non-distinctive wash corridors are the result. There are a few corridors that begin south of
the UPRR/SR 238 corridor where increasing flows could have a negative impact on existing
infrastructure because increased peak flows could overtop structures where culvert and bridge
crossings are undersized for the existing 100-year flood. Selection of these washes will require
evaluation of the flow structures under SR 238 and the railroad. There are a few washes that can
be used as wash corridors north (downstream) of the UPRR/SR 238 corridor.

Flow from sub-basins that will be developed adjacent to the designated wash corridors have been
diverted to designated wash corridors. The developer would design their internal drainage
system. The HEC-1 model assumes the developers would account for storage using existing
regulations. The attenuated flows will be routed to the wash corridor utilizing a travel length
equal to the average for the entire sub-basin being diverted. An improved channel section will be
assumed as the means of flow conveyance, which means a grouping of developments will work
together to convey flow to the designated wash corridors.

4.3.5.4 Lum Wash Planning Unit

The two existing washes located in this planning unit, Lum Wash and Corgett Wash, will be
designated as wash corridors in this alternative. The flow from sub-basins that will be developed
adjacent to the wash will be diverted into these wash corridors. The HEC-1 model assumes these
new developments will account for storage using the existing regulations and the developer will
‘ design their internal drainage system. The attenuated flows have been routed to the wash corridor
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utilizing a travel length equal to the average for the entire sub-basin being diverted. An improved
‘ channel section will be assumed as the means of flow conveyance. A grouping of developments
can cooperate in constructing channels to convey flow to the designated wash corridors.

4.3.6 Alternative 6

A series of pocket (storage) basins located along the floodplain fringe of Waterman Wash is
proposed for this alternative (Figures 4-10 and 4-11). The dimensions for these pocket basins
used a top area of 20 acres, 10-horizontal to 1-vertical side slopes (10H:1V), and a depth of
5 feet. An overflow weir was used to prevent warnings in the HEC-1 output when needed if the
pocket basin depth exceeded 5 feet. These basins were located along the entire Waterman Wash
alignment in areas of the floodplain fringe where space was available to accommodate the
20-acre footprint. The pocket basins are assumed to capture flow and release this flow at the tail
end of the flood hydrograph for Waterman Wash.

44 PROPOSED ALTERNATIVE 1-NO NEW ACTION
4.4.1 Description

Flood hazard mitigation planning and development will occur according to the existing
regulatory requirements and review. Flood protection will be the responsibility of local
municipalities and developers to enforce and/or follow local and federal floodplain regulations
and ordinances. Figure 4-12 shows the planning units and flood hazard ratings for the study area.

4.4.2 Estimated Cost

‘ There are no capital costs associated with this alternative because there are no proposed
structures or land that will need to be purchased.

4.4.3 Flood Hazard Protection

There was no additional analysis conducted for this alternative. The constraints, strengths, and
weaknesses for this alternative remain the same as those resulting from the alternatives
formulation (Section 3.4.2).

4.4.4 Multi-Purpose Benefits

Biological Resources. The No New Action alternative likely would provide a patchwork
solution that would have little or no incentive to provide for biological resources (Figure 4-13).
As the area develops, natural features that could convey wildlife movement would be lost or
modified to an unsuitable condition, the quality of native habitat along Waterman Wash could
decline, and there would be little or no preservation of east-west connections between the
undeveloped open space on either side of Rainbow Valley. This likely would truncate wildlife
movement and isolate populations of highland species that remain outside of developed areas.

BLM plans to maintain the identified open space north of the previously proposed Montage
Development as a wildlife linkage between the Sierra Estrella Mountains and the Sonoran Desert
National Monument will likely occur under this alternative. However, the planned development
of large regional transportation corridors that will bisect the linkage may result in truncated
. wildlife movement. The maintenance of this linkage will require Arizona Game and Fish
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Department (AGFD) along with MCDOT and ADOT to ensure that freeway development
‘ includes appropriate wildlife crossings.

Cultural Resources. Under the No New Action alternative, cultural resources would continue to
be managed in accordance with federal and state regulations applicable to development of flood
protection measures by local municipalities and developers. Opportunities for coordinated public
interpretation of selected cultural resources would be unlikely.

Open Space, Scenery, and Recreational Resources. The implementation of multi-use benefits
within the study area under the No New Action alternative will likely follow similar patterns as
found throughout Maricopa County where development has recently occurred (Figure 4-14).

One important consideration under this alternative is the distinction between the implementation
of facilities where multiple beneficial uses can be developed within one site as opposed to the
development of single-use facilities that continue to meet the individual goals identified by the
project stakeholders. This relationship between developing multi-use functionality on publicly
owned lands and the increased density of benefits will likely be more difficult under this
alternative, where the lack of regional flood hazard mitigation facilities and properties may result
in single-use, privately developed drainage and storage features that are not co-located with other
uses to meet any of the following goals.

To date, Maricopa County Parks and Recreation has successfully implemented segments of the
Maricopa Trail in a variety of settings. The existing Intergovernmental Agreement (IGA)
between the District and County Trails has served to facilitate this implementation process in

‘ areas where trail segments could be aligned with flood hazard mitigation projects. In the absence
of the District as a partner, it is likely that the City of Goodyear and County Trails will need to
partner to implement the primary segment along Waterman Wash. While this probably will
occur, providing some opportunity to implement the trail, the possibility that all segments will
not be implemented is a consideration under this alternative. The Waterman Wash segment will
be the most likely trail segment developed as a true multi-use facility.

The development of local trail systems likely will occur as required by local municipalities and
development planning. These potentially will be associated with existing and planned drainage
features as well as along roadways.

Recreation facilities planned by the City of Goodyear also will likely occur under this
alternative. The possibility of providing a multi-use facility where regional flood protection
could be layered with recreational uses and facilities will be less likely under this alternative.

East-west connectivity under this alternative is likely to be minimal. While a few segments of the
Maricopa Trail are shown to connect from the east and west to Waterman Wash, no known
existing planning documents show an extensive multi-modal system for connecting the
recreation and open space resources on both sides of the valley.

The establishment of a multi-use facility of some type at the confluence of the Gila River and
Waterman Wash has not been shown on any known planning documents and will not likely
‘ occur under this alternative.
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The impacts of the visual character of the region under this alternative will most likely be
consistent with impacts of other development in the metropolitan Phoenix area (Figure 4-15).
The maintenance of critical views of both the mountains from the valley as well as the overall
character of the valley plains will change over time to one with more dense development and
minimally preserved open-space. Impacts permitted under existing FEMA guidelines to
Waterman Wash will have some of the most undesirable effects on the character of the valley for
all viewers. The Waterman Wash City of Goodyear Conceptual Corridor Study (Preliminary
Final Draft, February 25, 2008) will serve to mitigate some of these impacts within Waterman
Wash if implementation measures can be adopted, although the opportunity for the District and
the City of Goodyear to work together to accomplish the goals identified within the study will
not be realized in this alternative.

Montage Development had originally developed plans that would extend the character of
Waterman Wash to the south, at least to the UPRR. With the change of ownership of this
property, the current plans to accomplish this goal are unknown and should be considered
unlikely.

An existing problem in the Rainbow Valley ADMP study area is the continued disturbance of the
visual and open space resources by off-highway vehicles (OHVs). Additionally, wildcat
dumping in Waterman Wash occurs in many locations where roads cross the river and
neighboring development is not dense enough to discourage this activity. These activities are
unlikely to change under the No New Action alternative, though future development within the
area may see the locations of disturbance move to less developed reaches. While individual
landowners and developers may enhance or restore portions of the washes or improve open space
resources within their property limits, a regionally significant plan to enhance or improve these
resources is unlikely to occur.

404 Jurisdictional Delineation. Under the No New Action alternative, the area would retain its
existing characteristics, modified by the effects of surrounding development and urban growth,
as discussed above. Jurisdictional Waters of the United States in the area would not be impacted
by actions from a drainage master plan but could be impacted by cumulative impacts of
piecemeal off-site activities and developments. The U.S. Army Corps of Engineers encourages
no impacts on Waters of the United States and supports retention of overall watershed
connectivity to downstream/adjacent washes from upland activities. Thus, this alternative would
be less advantageous than Alternatives 3, 4, 5, and 6 discussed below.

4.4.5 Regional Land Planning Compatibility

Land Use Plans and Development. Development will follow existing general plans,
development regulations, and floodplain ordinances. This is acceptable for providing adequate
flood protection where standard drainage and floodplain management practices can adequately
control flows to adjacent and downstream properties. In the Estrella, Sonora, and Mobile
Planning Units where alluvial fans are present and flow paths are unpredictable, developing
properties to their maximum potential could be difficult because of lack of an integrated drainage
system that controls floods. Similarly, where distributary and sheet flow are the predominate
flow characteristics, regulators will need to be careful in permitting development as to not cause
adverse impacts to neighboring property. This is especially true where off-site flow is collected
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at multiple locations upstream at the property line, concentrated in channels, and then discharged
downstream.

Present floodplain regulations allow for encroachment to the limits of the floodway along
Waterman Wash in planning units WR 1, 2, and 3. Present regulations provide guidelines and
regulation for these encroachments but may not provide adequate means to enforce compatibility
between adjacent properties.

Regional Transportation Corridors. These linear impediments to flow can act as levees that
pool water and discharge at set locations to downstream properties. It is incumbent on the owner
to ensure the pooling does not flood upstream property and maintain downstream flow patterns.
This is done through existing regulations by utilizing existing natural drainage features and
providing for a means to spread concentrated flows downstream. If flows are concentrated, then
an outfall will need to be provided to convey the flow to receiving bodies such as Waterman
Wash and the Gila River.

Significant Utility Corridors. Existing regulations require coordination with utilities to ensure
conflicts are remediated successfully. There are existing and proposed gas lines and transmission
lines (overhead and underground) in most of the planning units that could require conflict
resolutions. Existing regulations provide the means to resolve conflicts. Regulators should
consider the location of new major infrastructure for water, sewer, cable, gas, and electric and
the impact on implementation of existing regulations.

4.4.6 Implementation

The No New Action alternative requires no specific implementation steps as a follow-up to this
ADMP. Planning units where no new action is deemed ineffective are not being considered for
this alternative. As a result, for the remaining planning units where no new action is being
considered, implementation will occur as part of the regular District and City of Goodyear
oversight and regulation of development.

4.5 PROPOSED ALTERNATIVE 2 - NEW REGULATIONS
4.5.1 Description

Flood hazard mitigation planning and development will be guided by new regulations and/or
rules of development. These regulations/rules of development will focus on reducing flood
hazard risk through modifications to land-use plans, developing guidelines for areas with
distributary flows, and coordinating planned road development to be responsive to flooding
characteristics in a manner that minimizes structural flooding mitigation requirements and their
associated costs. Other measures would include working with the City of Goodyear to develop
additional implementation strategies for the Warerman Wash City of Goodyear Conceptual
Corridor Study, developing guidelines for development in other floodplains to preserve or
enhance the beneficial functions, and developing regional Section 404 mitigation banking
strategies. Flood protection methods and design themes are described in Section 3.4.3. See
typical plan and section (Figure 4-16).
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4.5.2 Estimated Cost

There are no capital costs associated with this alternative because there are no proposed
structures or land that will need to be purchased. There will be minimal costs associated with
reviewing proposed developments using the new guidelines, but that cost can be recovered by
the review fee associated with the proposed development.

4.5.3 Flood Hazard Protection

There are many opportunities for new regulations associated with planning units Estrella,
Sonora, and Waterman South, especially in alluvial fan, distributary, and sheet flow areas where
present regulations do not adequately address these flow characteristics. These new regulations
will need to go through the governmental process for approval but will provide for more
effective drainage and flood management through rules of development, ordinance changes, and
new floodplain mapping. Specific studies could be done to evaluate the impact of existing
regulations pertaining to erosion, flow attenuation through storage and use (filling) of the
floodway fringe (encroachment to the outer limits of the floodway).

The existing drainage regulations for the City of Goodyear require retention for the 100-year,
6-hour rainfall event, while the County’s retention regulation only requires the 100-year, 2-hour
rainfall event. Alternative 2 proposed changes to the retention requirements but has not sug-
gested any changes to the floodplain regulations. The hydrology for the study area was modified
for the proposed changes to retention requirements as described in Section 4.3.2. By changing
retention requirements to a smaller rainfall event, less retention volume will be required. Less
required retention volume translates into less area required for retention basins, allowing more
land to be developed. The results showed that the future condition flows into Waterman Wash
will increase due to the reduction in required retention volume in the areas lying within the City
of Goodyear’s limits. As such, future developments that are adjacent to the floodplain fringe for
Waterman Wash will have a higher pre-development discharge to contend with when conducting
a “pre versus post” analysis. As mentioned previously, this alternative should be effective in
responding to the future flooding context by addressing the potential impacts caused by future
development in areas with flow characteristics that would result in a high flooding hazard risk
level. The impacts to the peak discharges in Waterman Wash are presented below.
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Table 4-2 Waterman Wash Flow Summary — Proposed Alternative 2

‘ HEC-1 Location along Distance’ Existing Conditions | Future Conditions Alternative 2

Waterman Wash (miles) (cfs) (cfs) (cfs)
F33RIV 25.9 1,050 650 900
E49RIV 244 2,000 2,550 2,600.
D29RIV 20.7 5,400 5,050 5,100
D40RIV 17.2 5,650 4,700 4,850
BI5RIV 154 10,400 10,000 10,050
B62RIV 11.0 12,900 12,350 12,300
H86RIV 10.1 13,000 12,400 12,450
A42RIV 8.7 13,100 12,450 12,600
I37RIV Vel 13,050 12,350 12,650
A51RIV 4.2 13,400 12,650 13,350
AG62RIV 0.4 13,550 12,950 13,700

Note: All models are the 100-year 24-hour with railroad models
! Distance upstream from the Waterman Wash confluence with the Gila River

4.5.4 Multi-Purpose Benefits

Biological Resources. New development regulations could accommodate biological values
better than Alternative 1 (Figure 4-17). New regulations for drainage could secure natural
channels, set aside high-quality natural areas as non-development easements, and maintain
connections for wildlife movement east-west across Rainbow Valley. Where development
encroaches on the floodplain of Waterman Wash, there would be a decrease in the quality of

. habitats in those areas. The greatest drawback to this alternative is the uncertainty of
implementing regulations that do accommodate biological values.

BLM plans to maintain the identified open space as a wildlife corridor between the Sierra
Estrella Mountains and the Sonoran Desert National Monument, which will likely occur under
this alternative. Specific wash areas within this open space could serve as mitigation banks,
which with other value-added features could provide a layer of protection that would serve to
preserve planned protections in the face of changing political objectives. Road crossing issues
would be similar to the No New Action alternative, requiring coordination between AGFD and
transportation planning agencies, unless new regulations include requirements for road
construction in this area. One example could be the use of “land swaps” to help protect the large
western tributary of Waterman Wash Reach 2, which could, in turn, be identified as the major
wildlife crossing location for the corridor.

Cultural Resources. The new regulations alternative could result in coincidental protection of
cultural resources in conjunction with Section 404 mitigation banking or land exchanges
associated with the alternative. Drainage development districts might provide a framework for
coordinated public interpretation of selected cultural resources.

The opportunity to designate the confluence of the Gila River and Waterman Wash as an area of
cultural and biological significance could occur under this alternative if appropriate planning and
policy guidelines are developed to this end. As an area where two important drainage features
meet, this goal could have positive impacts for many other of the above goals, including
‘ recreation, open space, and wildlife linkage impacts. Opportunities to interpret cultural resources
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in this area may be possible at this location as well. However, no currently proposed plans or
‘ new regulations have been identified specifically for this area.

Open Space, Scenery, and Recreational Resources. Important measures that could positively
impact the inclusion of multi-use benefits in flood hazard mitigation planning under this
alternative include the opportunities to limit impacts to Waterman Wash through implementation
and improvement of the Waterman Wash City of Goodyear Conceptual Corridor Study goals and
objectives; working with local municipalities and agencies to develop guidelines for
development in other floodplains to preserve or enhance the beneficial functions served by these
floodplains; and developing Section 404 mitigation banking strategies for the project area that
allow developers to work with local and regional agencies to focus floodplain restoration or
enhancement measures where they will have a greater cumulative beneficial impact than
individual, project-by-project mitigation may be able to be accomplished (Figures 4-18
and 4-19).

As with the No New Action alternative, it is important to consider the distinction between the
implementation of facilities where multiple beneficial uses can be developed within one site as
opposed to the development of single-use facilities that continue to meet the individual goals
identified by the project stakeholders. Taking a regional approach to the relationship between
land use planning and flood hazard mitigation planning should provide many opportunities to co-
locate regional flood hazard mitigation facilities and properties with other uses to meet many of
the following goals.

‘ The success of this alternative in achieving the identified goals below is dependent on successful
adoption and implementation of the new regulations.

Implementation of the Maricopa Regional Trail segments identified within the Rainbow Valley
ADMP study area will be reliant on the existing IGA between the District and County Parks &
Recreation Department as well as new agreements with the City of Goodyear. Inclusion of the
regional trail as part of the implementation of the Waterman Wash City of Goodyear Conceptual
Corridor Study will be an important part of ensuring this pedestrian linkage is established as well
as serving to provide a higher value open space experience for the trail users. Additional trail
segment implementation will be dependent on integration of multi-use recreation as one of the
beneficial functions associated with floodplain preservation and enhancement. Existing
significant washes could be identified for preservation or enhancement that could serve to meet
this linkage goal.

As with the regional trail, the development of a regionally significant local trail system will be
enabled through the recognition that the preservation and enhancement of existing floodplains as
natural drainage corridors, and this is coupled with their use as passive recreation routes.

Recreation facilities planned by the City of Goodyear will also likely occur under this
alternative, although no currently identified new regulations would have a significant impact on
facilitating active recreation development. The possibility of providing a nature-based multi-use
facility associated with areas identified for mitigation banking could be achieved under this

alternative.
URS Proposed Alternatives Analysis Report 414 June 2011
Flood Control District of Maricopa County URS Job No. 23445383

P\WRES\FCDMC\23445383_FCDMC_RVADMP\12.0_Planning\LevelllAlts\Proposed Altematives\Proposed Altematives Analysis Report_June_2011.doc




East-west connectivity under this alternative is likely to be associated with drainage district
‘ development and preserved or enhanced natural drainages.

Successfully implementing new regulations that focus on preserving the existing character of
Waterman Wash as well as enhancing or protecting the natural and beneficial functions served
by existing floodplains can have positive impacts on the visual character of the region. These
goals should result in flood mitigation measures being undertaken that fully complement the
desired character of the region as natural or enhanced natural drainages. Working with the City
of Goodyear to develop implementation measures for the Waterman Wash City-of Goodyear
Conceptual Corridor Study will serve to protect and enhance this significant wash which is a
major part of the character of the Rainbow Valley area.

One goal of the new regulations would be to use the disturbed or poorly defined reaches of
Waterman Wash for the drainage functions and enhancement, resulting in an extension of the
wash character farther south. These same regulations could serve to 1mpr0ve other damaged
floodplains and disturbed open space areas.

404 Jurisdictional Delineation. Similar to the No New Action alternative, Jurisdictional Waters
of the United States would not be directly impacted. However, continued surrounding
development and urban growth could contribute to cumulative impacts on Waters of the United
States.

4.5.5 Regional Land Planning Compatibility

. Land Use Plans and Development. Existing local, state, and federal regulations should be
adequate in providing development with guidance in the Lum Wash, PIR, Vekol South, and
Mobile Planning Units. The Secured Open Space and Sevenmile Mountain Planning Units are
mostly local, state, and federally (BLM) owned lands that are protected by existing regulations
too. Opportunities for new regulations and guidelines such as proposed in the Waterman Wash
City of Goodyear Conceptual Corridor Study can be implemented for WR 1 through WR 5.
Section 4.5.3 briefly discusses the means for developing new regulations for the Estrella, Sonora,
and Waterman South Planning Units.

Regional Transportation Corridors. These corridor alignments presently block sheet and
concentrated flow. The present regulations only require the transportation or local agency ensure
they meet existing regulations pertaining to adverse floodplain impacts, water quality impacts,
and drainage patterns. New regulations could provide incentives to the roadway owner to directly
plan and construct water crossings that minimize their hydraulic impact, maintain sub-basin and
downstream flow integrity, sediment continuity, and allow for partnerships with the private
community in developing joint use projects.

Significant Utility Corridors. Partnerships between the utilities and local governments when
planning new corridor alignments is vital to maintaining existing flow characteristics. Locating
underground utilities may be detrimental to existing natural wash alignments. Cities should
obtain buy-in from utilities that own linear corridors that could impact the potential for taking
advantage of opportunities in developing new regulations. Regulators should consider the
| location of new major infrastructure for water, sewer, cable, gas, and electric and the impact on
‘ implementation of new regulations.

ms Proposed Alternatives Analysis Report 415 June 2011
Flood Control District of Maricopa County URS Job No. 23445383
P:\WRES\FCDMC\23445383_FCDMC_RVADMP\12.0_Planning\LevelllAlts\Proposed Alteratives\Proposed Alternatives Analysis Report_June_2011.doc




4.5.6 Implementation

’ Depending on the nature of the regulations, implementation will require ordinances, policies,
guidelines, and/or manuals to be adopted and enforced. For implementation to be successful,
political and agency support would be required so that the enabling documents could be
approved by governing bodies. The cost of implementation would be relatively low as compared
to structural alternatives. The partner cities would become partners and in many cases would take
the lead in implementation. The potential for phasing of implementation would need to be
investigated; however, phasing of new regulations would not have the same economic impact as
phasing of structural improvements. The District is currently considering initiating further
investigation and development of this alternative.

4.6 PROPOSED ALTERNATIVE 3 - STRUCTURAL CONVEYANCE
4.6.1 Description

| This alternative provides flood protection through the construction of floodwater interception
! and conveyance structures (Figure 4-20). Proposed structures include a series of training berms-

levees within the alluvial fan in the planned development areas; a single diversion channel along
| the apex of the alluvial fans in the Estrella Planning Unit; a proposed channel downstream of the

proposed Hassayampa Freeway adjacent to the Sonoran Desert National Monument in the
' Sonora Planning Unit; a channel-levee upstream of the UPRR within the limits of proposed
development in the Mobile Planning Unit; and additional alluvial fan apex basins in the
Waterman-South Planning Unit. Flood protection methods and design themes are described in
Section 3.4.4.

4.6.2 Estimated Cost

The estimated cost for this alternative ranges from $106.1 million to $110.6 million depending
on the alternative used through the Estrella development, which is described in Section 4.6.1 (see
Table 4-3). This alternative has the second lowest cost estimate for structural alternatives. The
main cost component of this alternative is land cost associated with the required right-of-way.
See Appendix B for detailed cost estimates.

The next significant cost associated with this alternative is the channel construction, which
mainly consists of excavation costs. The channel sizes were determined in the HEC-1 model and
costs for the channel construction were estimated per linear foot. The disposal of the excavated
material was not considered at this stage of analysis. A summary of the Alternative 3 cost
estimate for each planning unit is presented below. See Appendix B for detailed cost estimates.
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Table 4-3 Alternative 3 Cost Estimate

' Cost Estimate Totals Alternative 3
Range in Value
Planning Unit Total Low Value High Value
Lum Wash $3,700,000 — -
Mobile $11,400,000 — -
Sonora $16,600,000 - -
Estrella Alt 1 $49,800,000 = —
Estrella Alt 2 $49,800,000 - -
Estrella Alt 3 $53,200,000 - -
Total $81,600,000 " |  $85,000,000 *
with Contingency (30%) $106,100,000 $110,600,000

" Estrella Alternative 1 or 2
? Estrella Alternative 3

4.6.3 Flood Hazard Protection

This alternative evaluated the use of channels, as structural conveyance, to mitigate the various
types of flooding that occur throughout the planning area. The channels evaluated in this analysis
consist of a trapezoidal section with side slopes of 6-foot horizontal to 1-foot vertical (6H:1V), a
depth of 5 feet, a weighted Manning’s roughness coefficient of 0.045, and a varying bottom
width. Structural conveyance was evaluated for the Lum Wash, Estrella, Sonora, and Mobile
Planning Units. The 100-year 24-hour storm event was used to size the channels (see Table 4-4).
The natural channel routing sections in the HEC-1 models were updated with the proposed
trapezoidal channel sections. The initial results of the HEC-1 analysis were evaluated to ensure

‘ that the proposed channel sections have sufficient conveyance capacity. The channel sections
were adjusted when needed to provide sufficient capacity. The resulting channel top-widths
ranged from 80 feet to 260 feet.

The results of the analysis show that the structural conveyance alternative is an effective means
of addressing the flooding context. A channel can eliminate existing flooding problems by
consolidating the flooding to a set width. In turn, this maximizes the developable area that is
subjected to flooding. This is most apparent in the Estrella Planning Unit where the flooding
characteristics are predominantly distributary and sheet flow type flooding. This alternative
responds to the existing flooding context by mitigating the areas of known flooding near SR 238.

The proposed channel system confines the flooding to the channel corridors and eliminates the
flood hazard that would otherwise be spread out over a large area. The structural conveyance
alternative is a low to moderate passive system, where little to moderate human intervention is
required for the channels to function properly during a flood event. The vegetation in the channel
would have to be maintained so that conveyance capacity would not be hindered. Sedimentation
or erosion also would have to be monitored and maintained depending on how the channel was
designed.

This alternative would assume that the appropriate retention requirements be provided for
developments draining to the various channel alignments. The implementation of the proposed
channels would deviate from the natural hydrologic processes by concentrating flows to specific
‘ corridors. The concentrated flows could increase the peak discharges to Waterman Wash if the
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retention regulations were not enforced. The impact to the peak flows in Waterman Wash are
presented below.

Table 4-4 Waterman Wash Flow Summary — Proposed Alternative 3

HEC-1 Location along Distance' Existing Conditions | Future Conditions Alternative 3

Waterman Wash (miles) (cfs) (cfs) (cfs)
F33RIV 25.9 1,050 650 650
E49RIV 244 2,000 2,550 3,300
D29RIV 20.7 5,400 5,050 5,050
D40RIV 17.2 5,650 4,700 4,700
B15RIV 154 10,400 10,000 9,950
B62RIV 11.0 12,900 12,350 12,000
H86RIV 10.1 13,000 12,400 12,050
A42RIV 8.7 13,100 12,450 12,100
I37RIV il 13,050 12,350 12,600
AS51RIV 4.2 13,400 12,650 12,550
A62RIV (confluence 0.4 13,550 12,950 12,400
with Gila River)

Note: All models are the 100-year 24-hour with railroad models
! Distance upstream from the Waterman Wash confluence with the Gila River

4.6.4 Multi-Purpose Benefits

Biological Resources. The second option within this alternative would provide the best
preservation of biological characteristics in Rainbow Valley (Figure 4-21). Diversion berms at
alluvial fans could serve to direct wildlife into channels. The numerous channels that lead into
Waterman Wash in the Sonoran and Estrella Planning Units would preserve the shortest east-
west connections for wildlife movement across the valley. These could enhance the available
habitat in developed areas if channels are constructed with natural characteristics. The channels
also could provide wildlife-friendly undercrossings where these pass beneath the Hassayampa
Freeway and Sonoran Valley Parkway. The absence of modifications to Waterman Wash would
preserve its natural biological qualities.

The first option in the Estrella Planning Unit under this alternative would create the most
unnatural change to the biological character of Rainbow Valley of any of the six alternatives.
Two 100-year capacity channels that direct flows north or south before turning east would block
the majority of east-west movements for wildlife and direct wildlife into only two movement
areas. The additional flows into the two channels could degrade the vegetation in those areas. If
the channels would require hard structures to prevent erosion, then these would be partially or
wholly unusable for wildlife. This option also would provide many fewer possible wildlife
undercrossings beneath the Sonoran Valley Parkway.

The third option in the Estrella Planning Unit would provide intermediate benefits and some
negative impacts to biological resources relative to Option 1 or 2. The smaller, 5-year capacity of
the north-south channels would be less of an obstruction for wildlife, and the numerous east-west
channels could still preserve natural movement patterns for wildlife across the valley. This
option also would include the benefit of numerous and possibly wildlife-friendly undercrossings
beneath the Sonoran Valley Parkway.
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In the Mobile Planning Unit, proposed channels could help to direct wildlife to two underpasses

' beneath the UPRR and SR 238. Improvements to Waterman Wash in this planning unit could
enhance the biological value of vegetation along its banks, which could help to enhance the area
as a possible wildlife corridor.

The Lum Wash Planning Unit would provide channels that could function to move wildlife
toward the Gila River and the northern end of Waterman Wash. This may help to partially
restore an historic wildlife corridor from the northern Sierra Estrella to the Buckeye Hills that
has been lost to development.

No new conveyance features are planned within the identified wildlife corridor between the
Sierra Estrella Mountains and the Sonoran Desert National Monument. However, the District’s
drainage development or specific wash areas within this open space could serve as mitigation
banks, which with other value-added features could provide a layer of protection that would
serve to preserve planned protections in the face of changing political objectives. Road crossing
issues will be similar to the No New Action alternative, requiring coordination between AGFD
and transportation planning agencies.

Cultural Resources. Construction of facilities for the structural conveyance alternative could
disturb archaeological and historical sites but they would be inventoried, evaluated, and treated
in accordance with applicable state and federal regulations. If outdoor recreation facilities are
developed in conjunction with construction of conveyance channels in the Mobile Planning Unit,
there could be opportunities to publicly interpret the history of the Mobile African-American

‘ community, and the Juan Bautista de Anza National Historic Trail. Similarly, the Komatke Trail
might be publicly interpreted in conjunction with conveyance channels in the Estrella Planning
Unit. [The Komatke Trail is an aboriginal shortcut across the bend of the Gila River. Father Kino
and Captain Manje followed the Komatke Trail in 1699 on a return trip from the Colorado River
(Trails, Rock Features and Homesteading in the Gila Bend Area: A Report on the State
Route 85, Gila Bend to Buckeye, Archaeological Project, 2003, edited by John L. Czarzasty,
Kathleen Peterson, and Glen E. Rice, Anthropological Field Studies 43, Arizona State
University, Tempe, Arizona). The trail was not identified in the cultural overview prepared prior
to initiation of the ADMP and no physical evidence of the trail has been identified in the
Rainbow Valley. Nevertheless, the trail has potential for public interpretation.]

Open Space, Scenery, and Recreational Resources. The implementation of regional drainage
facilities will have a varied impact on the opportunity to co-locate multi-use facilities with these
drainages. As a general guideline, linear recreation facilities will be benefited by the addition of
linear drainages while the effects of these drainages could have both positive and negative
impacts on biological and open space resources as discussed below (Figures 4-22 and 4-23).

Implementation of the Maricopa Regional Trail segments identified within the Rainbow Valley
ADMP study area will be likely under this alternative. In addition to the segment along the
Waterman Wash reaches, opportunities to connect the Gila River system with the Estrella
Mountain Region Park could occur through a trail in the proposed drainage in the Lum Wash
Planning Unit. Trail linkages along any one or combination of drainages planned for the Estrella
and Sonora Planning Units could be used as part of the regional or local trail system, while the
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proposed drainage in the Mobile Planning Unit could also serve to create a linkage along the
SR 238 alignment.

The City of Goodyear has proposed an open space or linear recreation area along the SR 238
route. The proposed drainage in the Mobile Planning Unit upstream of the railroad line could be
co-located with this proposed recreation facility. Also, the majority of the other planned parks
occur within the Estella Planning Unit. While it is not likely that the drainages would be able to
fully accommodate an active-use facility, the drainage and proposed parks could be co-located in
a way that provides some shared area and benefit.

East-west connectivity is very likely to be achieved under this alternative if the east-west
conveyances are selected. The success of this alternative in achieving this goal is associated with
the inclusion of a multi-modal trail system in conjunction with the tributary drainages being
proposed in the Estrella, Sonora, Lum Wash, and Mobile Planning Units. If the alternative
drainages are proposed that capture flows along the apex of the alluvial fans (shown in pink), this
goal could still be achieved though it would be limited to the few drainages that empty directly
into Waterman Wash.

No plans have been developed for Waterman Reach 1 under this alternative that would include a
multi-use facility at the confluence of the Gila River and Waterman Wash.
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