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EAST MESA AREA DRAINAGE MASTER PLAN UPDATE
PROPOSED ALTERNATIVES DEVELOPMENT AND EVALUATION
VOLUME AD

SECTION AD-1: INTRODUCTION

This report was prepared as part of the East Mesa Area Drainage Master Plan (ADMP) Update
project and presents the results of the proposed alternatives developed and evaluated for this
project.

1.1 PROJECT PURPOSE AND AUTHORIZATION

The East Mesa ADMP Update was initiated to develop and recommend context-sensitive,
cost-effective strategies to reduce flood hazards and protect public safety in a 58-square-mile
portion of southeastern Maricopa County. Entellus, Inc., was retained under Contract FCD
2011CO017 to update the previous East Mesa Area Drainage Master Plan (1998 ADMP)
prepared by others (Reference 234).

1.2 STUDY AREA

The limits of the study area are presented in Figure AD 1.2. The study area is bounded on
the west by the East Maricopa Floodway (EMF), on the north by Elliot Road, on the east by
the Powerline, Vineyard Road, and Rittenhouse Flood Retarding Structures (PVR
Structures), and on the south by the Rittenhouse Channel and Ocotillo Road. It includes
portions of Mesa, Queen Creek, Gilbert, Apache Junction, and unincorporated areas of
Maricopa and Pinal counties.

The study area is a mix of residential, industrial, and agricultural development. Very little
undeveloped desert land remains within the Maricopa County portion of the study area.
Conversely, most of the area within Pinal County is undeveloped.

Portions of the study area are experiencing rapid changes, with agricultural and industrial
areas being converted to residential and commercial uses. The most significant is the
conversion of the former GM Desert Proving Grounds to residential and commercial uses.

The Phoenix-Mesa Gateway Airport lies within the study area, but it was omitted from the
alternatives development as it was assumed that the current Phoenix Mesa Gateway
Drainage Master Plan (Reference 11) addresses any drainage issues within the airport
property.

The capacity of the Powerline Floodway was analyzed as part of the East Mesa ADMP
Update (see Powerline Floodway Hydraulic Analysis Technical Memorandum, Appendix D
of the Data Collection Report - Volume DC.) Any solutions to address potential capacity
issues identified in the Technical Memorandum will be developed by the District under
efforts separate from the East Mesa ADMP Update.

ly
e
9 Entellus I-1




. 1.3 PUBLIC AND STAKEHOLDER COORDINATION

The public and stakeholder coordination effort initiated during the data collection portion of
this study and documented in the East Mesa ADMP Update Data Collection Report - Volume
DC has continued through the development and evaluation of alternatives.

Two public meetings were held for the project in May 2012 and June 2013. The purpose of
the first public meeting was to collect data from residents on flooding problems. The second
public meeting presented the preliminary alternatives for the Rittenhouse Zone to the
residents of the Ellsworth Mini-Farms.

The project team also hosted four sets of group stakeholder meetings.

e April 2012: Introduce the project and obtain information on activities within the study
area from public agencies and private landowners and developers.

e June 2012: Solicit feedback on the preliminary alternatives from public agencies and
private landowners and developers.

e June 2013: All of the major landowners in the Rittenhouse Zone were invited to
provide input on revised preliminary alternatives. The revisions to the preliminary
alternatives were based on feedback received at one-on-one meetings with
landowners.

e December 2013: Present the recommended alternative for the Rittenhouse Zone to the
large landowners and developers.

. In addition, the project team also held 25 individual meetings with public agencies and
private landowners to discuss specific issues.

Summaries of the stakeholder meetings are included in Appendix A.

1.4 EVALUATION CRITERIA

Preliminary evaluation criteria were developed to rank the alternatives and presented to the
entire team. They were subsequently refined based on the ensuing discussion (Table AD
1.4), and were applied to the alternatives in a two-step process. The first step is to rank the
alternatives based on all categories, including cost. The second step is to exclude cost from
the scoring and then compare the results. This allows consideration of the benefits that could
be realized, regardless of differences in cost, in order to fully appreciate comparative

benefits.
Table AD 1.4 - Evaluation Criteria
Performance - :
Criteria Definition Range of Rating
Life-Cycle The cost to construct the High
Cost facilities, as well as costs e Lowest life-cycle cost

to maintain them

throughout the useful life
(assumed to be 50 years)
Acceptability | Public, stakeholder, and High

. agency support;
Z
e
Entellus: [-2

Low
¢ Highest life-cycle cost




. Ftert oenmprmice Definition Range of Rating

Criteria
compatibility with the ¢ Consensus of strong support by residents,
surrounding environment; stakeholders, and agencies
effect on biological e Is visually and functionally compatible with
resources; multi-use surroundings per the Landscape Inventory
opportunities and Assessment (LIA). (See Volume DC.)

¢ Enhances biological resources
e Accommodates multi-use facilities

Low
e Strong opposition from residents,
stakeholders, and agencies
e [s not visually and functionally compatible
with surroundings per the LIA
¢ Does not enhance biological resources
¢ Does not support multi-use opportunities

Implementation | Ease of construction High

(would not require special e Construction does not require special
techniques or equipment); techniques or equipment (straightforward)
ability to construct in e Construction of elements can be easily
phases; availability of phased, and segments are effective prior to

. funding partners; need for completion of later phases
construction of interim e Has significant opportunities for funding
facilities partnerships

¢ Does not require interim facilities

Low
¢ Construction is difficult and needs special
equipment or materials
¢ Phased construction does not offer flood
protection until the entire facility is built
¢ No significant opportunities for funding
partnerships
¢ Requires interim facilities to be constructed
and later abandoned
Effectiveness | Level of flood protection High

provided; extent of e Provides 100-year flood protection

watershed protected; use of typically offered by regional facilities

existing drainage facilities e Protects a relatively large portion of the
watershed

e Fully uses the capacity of existing facilities

Low
¢ Provides reduced level of service as
. compared to 100-year flood protection
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Performance
Criteria

Definition

Range of Rating

e Protects a relatively small portion of the
watershed

¢ Does not maximize the capacity of existing
facilities

1
¢
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SECTION AD-2: HYDROLOGY

2.1 CHARACTERISTICS OF DRAINAGE AREA

The predominant direction of runoff is from east to west. It travels from the upper reaches of
the watershed at the base of the PVR Structures and flows across the Central Arizona Project
(CAP) Canal via overchutes at several locations. Runoff continues westerly in ill-defined
washes and overland as sheet flow within Pinal County. At Meridian Road, runoff enters
Maricopa County at several major concentration points within the study area. It continues
overland, along streets, and in a few small channels to the existing Ellsworth Channel,
Rittenhouse Channel, Powerline Floodway, and the EMF.

2.2 EXISTING FLOODING PROBLEMS AND FUTURE CONCERNS

Several system deficiencies have been identified along the three regional channels within the
study area (Powerline Floodway, Ellsworth Channel, and Rittenhouse Channel) under
existing and/or future conditions. The deficiencies ranged from minor freeboard shortages to
predicted overtopping of short reaches of the channels. Another issue identified was the
increase of runoff along Germann Road under future conditions. A more detailed discussion
of deficiencies is provided in Section 3.

Additionally, drainage complaints were collected from the City of Mesa, the Town of Queen
Creek, the Maricopa County Department of Transportation (MCDOT), and Maricopa County

. Department of Planning and Development. Most complaints are concentrated in two areas.
The first is the Mountain/Erie neighborhood where the roads are frequently inundated during
even minor storms. The second location is on and along Pecos Road where runoff frequently
ponds and floods the area.

The deficiencies and public complaints were documented in the East Mesa Area Drainage
Master Plan Update - Data Collection Report and are presented in Figure AD 2.2a -
Drainage Issues, Figure AD 2.2b — Mountain / Erie Drainage Issues, and Table AD 2.2.

Table AD 2.2 - Flooding Issues

I;’i;? Description Date Source
1 Ellsworth Channel overtopping Hydrp%ogy Update model, existing
conditions
) Ellsworth Channel freeboard Hydrology Update model, future
deficiency (future conditions) conditions
Erosion and fence damage at Pecos 2 .
3 Riaad weat o Bilswssl Boad 12/10/2007 | City of Mesa complaints

Iy
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1}’{;1}‘) Description Date Source

4 Gy wf Mesx P].) ToRslvy fdaoding 1/21/2010 | City of Mesa complaints
at Pecos and Crismon
City of Mesa PD roadway flooding . .

5 st Peoos Raad & 239 Strest 1/21/2010 | City of Mesa complaints

5 Lattlviars cloggeed st 245 Siteet nomth 9/11/2006 | City of Mesa complaints
of Pecos Road
City of Mesa PD street flooding at = .

6 Mousitin Road 1/21/2010 | City of Mesa complaints
City of Mesa PD street flooding at ’ !

6 Mountain Road 1/21/2010 | City of Mesa complaints

7 Powerline Floodway deficient ADMPU model, future and
culvert capacity at Meridian Road existing conditions
Powerlm.e Floqdway culvert ADMPU HEC-RAS model,

8 capacity issues: breakout to the epistiing and fitise sotditions
south at Ironwood Road &

9 Rittenhouse freeboard deficiencies Hydrology Update model, future
(future conditions) condition

10 Rittenhouse Channel overtopping Hydrology Update model, future
(future conditions) condition

1 Rittenhouse Channel freeboard Hydrology Update model, future
deficiency (future conditions) condition
Breach of non-engineered berm or

12 leeadils antbankrent Early 1990s | Hydrology Update

13 Uqcontrolled wash through ADMPU aerial
neighborhood

14 Ugcontrolled wash through ADMPU aerial
neighborhood

15 Flooding a couple of times a year ADMPU public meeting

16 Powerline Floodway deficient ADMPU modeling, existing and
culvert capacity future conditions

17 Powerline Floodway freeboard ADMPU modeling, existing and
[ssues future conditions

18 Wash ponds on Mountain Road ADMPU public meeting

19 Culvert lacks capacity ADMPU public meeting

20 Drainage across roadway ADMPU public meeting

21 Flow accumulates on street ADMPU public meeting

22 Wash was filled by landowner ADMPU public meeting
Flow from Meridian Road . !

23 concentrates along Ivanhoe Street SUMEL pubilic nmsticy

24 Wash flows through neighborhood ADMPU public meeting

Y
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. 1;’[1;13 Description Date Source

Erosion damaging fences - wash is

25 5 to 6 feet deep ADMPU public meeting
26 Flooding blocks driveways ADMPU public meeting
27 Floods often ADMPU public meeting
28 Two culverts clog ADMPU public meeting

* See Figures AD 2.2a and AD 2.2b.

2.3 BASIS OF HYDROLOGIC ANALYSIS

The U.S. Army Corps of Engineers hydrology program HEC-1 was used to estimate peak
runoff. The District had developed existing and future condition hydrology models in August
2011, using the latest information available for the watershed, including planned future
improvements. The models were documented in the East Mesa Area Drainage Master Plan
Update. Hydrologic Analysis (Hydrology Update) and were used as the basis for
development of solutions for the project area.

Based on the Hydrology Update, it appears that most of the existing infrastructure will not
meet current District freeboard policies. Additionally, infrastructure may be overtopped by
the 100-year peak discharges at some locations.

To alleviate current and future drainage issues, several variations of infrastructure were

. proposed for each of three zones: SR-24, Ellsworth, and Rittenhouse. (The locations of the
zones are described later in this report.) Because of the somewhat interconnected nature of
the hydrology, different models were developed to evaluate the effectiveness of the proposed
solutions. Each model includes one alternative for each of the zones. In all cases, the
alternatives were analyzed for the hydrologic worst-case scenario based on the level of
development (existing or future conditions) for the 100-year recurrence interval. Existing
conditions were used for the SR-24 and Ellsworth Zones, while the future condition was used
for the Rittenhouse Zone. Because of variations in proposed levels of protection, a total of
four models were developed to fully depict hydrologic conditions in the SR-24 and Ellsworth
zones.

2.3.1 Existing Conditions Model

The District’s Hydrology Update existing conditions model was the basis of analysis. A total
of 17 models had been developed by the District as part of the Hydrology Update, but the key
models used during the current analysis were the 10-year and 100-year, 24-hour models for
both existing and future conditions.

2.3.2 Future Conditions Model

The SR-24 freeway interceptor channel is a planned ADOT facility along the north side of
the future freeway that would intercept runoff from the northern portion of the watershed and
convey it to the Powerline Floodway just west of Ellsworth Road. The first phase of this
. freeway (Loop 202 to Ellsworth Road) is under construction, and a corridor study for the

l
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. second phase (Ellsworth Road to Ironwood Road) is underway. The future conditions models
prepared during the Hydrologic Update included the SR-24 Channel flow interception and
routed the flow along the proposed channel. East of Ironwood Road, three freeway
alignments are currently being considered, but for hydrologic purposes the differences in
alignments are inconsequential. Therefore, although the hydrology may not exactly represent
the final alignment of the freeway, the effect on the flows entering Maricopa County and the
future conditions model basin configuration was considered negligible.

The future condition model also used updated (NOAA 14) precipitation data to determine
retention requirements for future development.

¥
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SECTION AD-3: ALTERNATIVES FORMULATION

3.1 INTRODUCTION

The consultant team met on April 3, 2012, to review the available data and to explore
potential alternatives (seed ideas) to present to the entire team. To facilitate the meeting,
Entellus prepared a set of exhibits for depicting available information, including drainage
complaints/issues, land ownership, land use, and other relevant data. Based on the results of
the data collection effort, locations with evidence of drainage problems were grouped into
seven focus areas (See Seed Ideas - Drainage Issues Focus Areas Figure in Appendix B).
The seed ideas were divided into three somewhat independent groupings based on their
outfall facilities: SR-24 Channel, Ellsworth Channel, and Rittenhouse Channel.

The team then grouped the elements of the seed ideas into three themes: conveyance
emphasis, storage emphasis, and natural path emphasis. Details of the initial seed ideas are
included in Appendix B.

3.1.1 Brainstorming Exercise

On May 7, 2012, the study team, including the consultant, District, and City of Mesa,

met to brainstorm potential drainage solutions for the study area. The seed ideas were

presented and were modified and expanded with additional -input from the group.

Copies of the materials provided to the attendees and tables documenting the proposed
. elements are included in Appendix C.

After the brainstorming meeting, the different elements were combined into complete
systems, and the consultant team conducted a preliminary screening to determine which
elements would be advanced for further consideration. These recommendations were
presented and discussed with the District on May 21, 2012, and a consensus was
reached as to which elements should be considered further. At this point, the District
elected to remove development of alternatives related to the Powerline Floodway from
the scope of work for this project. A factor in this decision was that the floodway
hydraulics are dependent on the assumed base flow from the PVR Structures, and the
District has not developed a definitive policy regarding appropriate base flow
assumptions at this time. The District will continue to analyze the floodway and related
policies independently.

3.1.2 Design Criteria and Assumptions

As noted in Section 2, the basis of hydrologic modeling was the District’s HEC-
lanalysis from the 2011 Hydrology Update. As described in Section 4.2 and Appendix
D, the model was subsequently modified to incorporated and evaluated alternatives.
The hydrologic modifications were made per the February 2010 version of the
District’s Drainage Design Manual for Maricopa County, Arizona, Volume I,
Hydrology (Hydrology Manual).

W
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. Design criteria for proposed hydraulic structures were based on the District’s June 2010
version of the Drainage Design Manual for Maricopa County, Arizona, Volume II,
Hydraulics (Hydraulics Manual).

Open Channels: Initial channel layouts included three types: riprap-lined, movable
bed, and turf-lined. Channel roughness coefficients were estimated for the banks and
the channel bed separately, and a composite n value was used in hydraulic calculations.
Factors considered were channel type, vegetation, and the natural soil Ds). However,
per District direction, Rittenhouse Alternatives 4 and 5 were based on a set n value
rather than composite n values.

A range of channel side slopes and velocities were assumed for the channels:

Channel Minimum Maximum Minimum Maximum
Type Side Slope (H:V) Side Slope (H:V) Velocity (fps) Velocity (fps)
Riprap 2:1 4:1 2.5 6.5
Movable Bed 8:1 8:1 25 4.0
Turf-Lined 6:1 20:1 2.5 4.0

It is noted that the side slopes are steeper for the riprap sections than that recommended
in the LIA. It was necessary to minimize the channel footprint because of a significant
lack of available right-of-way.

There are a few instances where, due to limited natural slope, estimated channel
. velocities are below the minimum allowable.

Where estimated channel velocities based on the natural grade exceeded the allowable
limits and a reduction of the velocity could not be achieved through a modified channel
geometry, 4-foot drop structures were proposed.

Flow depths were kept generally in the range of 3 to 5.5 feet. Bottom widths were
estimated based on the assumed flow depth for the channel. Per the Hydraulics Manual,
freeboard was 25% of the flow depth plus the velocity head. A minimum freeboard of
one foot was used for all channels regardless of the required freeboard calculation.

Details of the hydraulic and erosion analyses are presented in Appendix E. Typical
Channel configurations utilized in analysis of the alternatives are presented in Figure
AD 3.1.2.

Detention Basins: To estimate the required acreage for detention basins, side slopes
were assumed to be in the following range:

Parameter Minimum Maximum
Side Slope 4:1 3:1
Depth 4 ft 12 ft

Landscaping: The drainage elements of the recommended plan were configured based
on input from the Town of Queen Creek, and existing legal and physical constraints
such as existing dedicated drainage easement widths. They were then refined to create
. opportunity for incorporating minimal landscape buffers for screening hardened

/e
¢
Q Entellus: 3-6




facilities and adjacent industrial facilities. Structure types, structural methods, and
landscape design themes identified in the Landscape Inventory Analysis (LIA) were
used to identify context-sensitive treatments for the proposed facilities to the extent
possible. Visual mitigation was proposed in the form of landscape buffers with
screening plant material, berms and water-harvesting micro-basins where limited
rights-of-way or existing drainage easements required the use of a channel lining or
flood protection method that was not compatible with the future setting. Although not
included in the design or cost estimates, drainage facilities were developed and
evaluated to accommodate multi-use opportunities in the future. Such additions would
be implemented if funding is secured independent from the flood protection projects.

3.1.3 Life-Cycle Cost Criteria

Life-cycle cost includes initial construction costs, as well as continued operation and
maintenance costs throughout its entire useful life. The following general assumptions
were made when developing the life-cycle costs for each alternative:

7
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The planning-level estimates of costs are for comparison purposes only. After a
recommended alternative is selected, the cost estimate will be refined
accordingly.

The comparison cost estimates include design, major construction items,
landscape aesthetics, right-of-way land acquisition, and major utility
relocations. Landscape costs are within the ceiling limits specified in the
District’s Policy for Landscape and Aesthetics, assuming the future landscape
character units of the LIA.

Costs were estimated in 2012 dollars.

A 20% contingency was added to the cost for each alternative.

Costs for interim features were estimated using the same approach as other
permanent features without any discount applied for future abandonment.
Collector and arterial road culverts were assumed to have the same costs for
inlets and outlets, transitions, and unit length of culvert.

Overhead electric relocation assumed 300-foot spacing of poles.

A 10% contingency was added to right-of-way costs for channel alignments that
do not follow section lines. This accounts for possible acquisition of remnant
parcels and for costs to cure loss of use and other impacts.

Unit costs for maintenance of retention basins and movable bed channels were
developed using maintenance costs for the Rittenhouse FRS provided by the
District. Interim basins were assumed to have approximately 60% less
maintenance cost than permanent basins.

Unit costs for maintenance of riprap lined channels (hardened channels) were
developed using maintenance costs for the East Maricopa Floodway provided
by the District.

Unit costs for land acquisition were based on land prices provided by the
District.
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3.2 PROPOSED ALTERNATIVES

The study area was broken into three somewhat hydrologically independent drainage zones
(Figure AD 3.2). The alternatives are described in the following sections for each of the
three project zones.

3.2.1 SR-24 Zone

This zone includes the area contributing to the future SR-24 Channel. Since the time
frame for the construction of the SR-24 Channel is uncertain, the alternatives include
interim elements that would be required in case improvements are made to property
within the SR-24 Zone before the SR-24 Channel is constructed by ADOT.

Alternatives proposed in this zone are intended to address well-documented flooding
issues along Mountain Road, Erie Street, Galveston Street, Ivanhoe Street and Williams
Field Road. A significant portion of the contributing runoff is generated in Pinal
County. The alternatives for this zone do not address any potential flooding problems in
Pinal County, except along Meridian Road.

3.2.1.1 Existing Facilities

As shown in Figure AD 3.2.1 and documented below, there are several existing
drainage facilities within the study area:

Infrastructure in Master Planned Communities: The north portion of the
watershed includes the master-planned communities of Desert Valley, Keighley
Place, Bella Via, and Mountain Horizon, whose drainage infrastructure handles
offsite runoff from the east. Keighley Place outfalls through two culverts to a
natural wash at Ray Road. Mountain Horizon discharges sheet flow to the
undeveloped land to the west of the Signal Butte Road alignment.

222nd Street Channel: A 25-foot wide earthen channel along the west side of
222nd Street outlets to a natural drainage path just north of Pecos Road. It is
significantly undersized and overflows under even minor runoff events.
Overflow from this channel floods 222nd street and undeveloped fields to the
west.

I

looding of 222nd Street (facing north) Flooding of 222nd Street (facing west)

4
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Williams Field Road Channel: Al5-foot wide earthen channel extends from
Mountain Road west along the north side of Williams Field Road to the 222nd
Street Channel. It has very limited capacity and overtops even during minor
runoff events, flooding Williams Field Road and the surrounding area.

Field Road (facing east) Williams Field Road Channel Overtdpping

Mountain Road Ditch: Significant flooding occurs along Mountain Road from
Ray Road to Pecos Road. A ditch on the east side between Williams Field Road
and Erie Street outfalls into the Williams Field Road Channel through a culvert.
However, the ditch and culvert are undersized, and the area frequently floods.
The worst flooding occurs at a low point just north of Williams Field Road
where runoff has no outlet, and the Maricopa County Department of
Transportation (MCDOT) pumps water out after every storm. A resident has
maintained a small channel through his property to alleviate flooding and allow
the ponded water to follow its historical flow path west. However, since the
former GM Desert Proving Grounds closed, culverts at its east property line
have become clogged and runoff continues to pond along the historical flow
path.

Mountain Road Flooding (Residence) Mountain Road Flooding

/
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Erie Street Channel: A 20-foot wide earthen channel along the north side of
Erie Street extends west from the Meridian Road alignment to its outfall at
Mountain Road. Erie Street has a wet crossing just east of Mountain Road. The
channel is in poor condition and does not have the capacity to handle significant
flow. Significant erosion was observed, especially at the multiple driveway
culverts along the channel.

Erie Street Channel Overtopping Erie Street Channel Overtopping

Y
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Meridian Channel: A small channel along the Meridian Road alignment north
of Erie Street appears to have been constructed by residents to divert runoff
away from their properties and onto Erie Street. A significant amount of runoff
from Pinal County crosses the Meridian Road alignment and causes significant
flooding throughout the single-lot residential area. The existing channel can
only handle very minor flows, and it may overtop, erode, or be filled by
sediment in a short period of time.

Meridian Channel

Except for onsite retention provided by the master planned communities, there
are no significant storage facilities within the SR-24 Zone. However, incidental
storage appears to occur throughout the zone where sheet flow is captured
behind localized elevated areas.




. 3.2.2 SR-24 Alternative 1

The following diagram is a depiction of the SR-24 Alternative 1 features. Additional
details on channel cross sections and alignments are included as Figures AD 3.1.2 and
AD 3.2.2, respectively.
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All of the SR-24 alternatives include a system of channels and retention/detention
basins to deliver runoff to the Ellsworth Zone. Since these alternatives all drain to the
Ellsworth Zone, they have an impact on the size of the improvements for the Ellsworth
Zone. Also the alternatives for SR-24 Zone depend on one of the three Ellsworth
alternatives being in place since the Ellsworth system is the outfall for the SR-24 Zone
until SR-24 is constructed. They also include two basins (Pecos/Ellsworth and Williams
Field/Ellsworth) within the Ellsworth Zone. Although they are physically located
within the Ellsworth Zone, they are part of the SR-24 alternatives because their
function is to mitigate peak runoff from the SR-24 Zone watershed. However, since
these two basins mitigate the capacity issues in the Ellsworth Channel, they need to be
considered when designing improvements for the Ellsworth Zone.

Some facilities are included in more than one alternative and are denoted as such.

3.2.2.1 Pecos/Ellsworth Interim Basin (Alternatives 1, 2, and 3)

The Pecos/Ellsworth basin is needed to reduce the 100-year peak flow to the
design capacity of the Ellsworth Channel. It is located south of Pecos Road and
outside of the airport’s Runway Protection Zone (RPZ). The proposed
Pecos/Ellsworth Interim Basin would have the following characteristics:




. Storage Volume Depth Surface Area

Alternative (acre-feet) (feet) (acres)
1 92 7+/- 13+/-
2 170 7+/- 23+/-
3 118 7+/- 17+/-

The basin is an interim facility needed for existing conditions. Once
development occurs with onsite retention requirements, and the SR-24 Channel
is in place, the basin will no longer be needed. The basin was sized to hold
flows in the Ellsworth Channel that originated from the SR-24 Zone (flows
crossing the SR-24 alignment and being intercepted by the proposed Pecos
Channel). Until SR-24 is constructed there is nothing that prevents local flows
to cross its alignment and contribute flow to the Ellsworth system. Also SR-24
Alternatives 1 and 2 discharge into the Ellsworth system, and for SR-24
Alternative 3, all runoff in excess of the 10-year may flow into the Ellsworth
system. If included as part of the recommended alternative, additional analysis
could be performed to refine the required basin size under differing interim
conditions: SR-24 Channel in place without the SR-24 Zone fully developed
and SR-24 Channel not in place with the SR-24 Zone fully developed.

. 3.2.2.2 Williams Field/Ellsworth Basin (Alternatives 1, 2, and 3)

The purpose of this basin is to reduce the peak flows generated by the upstream
watershed to meet the design capacity of Ellsworth Channel. The basin
intercepts flow from the east and meters flows into the Ellsworth Channel via
one of the existing culverts under Ellsworth Road. When the area develops in
the future, and SR-24 is built most of this runoff will be retained onsite or cut
off by the freeway and the need for the basin will be minimized. The proposed
Williams Field/Ellsworth basin would have the following characteristics:

Alternative Storage Volume Depth Surface Area
(acre-feet) (feet) (acres)
1 and 2 135 5+/- 27+/-
3 216 5+/- 41+/-

3.2.2.3 SR-24 Meridian Channel (Alternative 1)

The Meridian Channel would intercept flows generated in Pinal County and
alleviate flooding along the developed single residential lots east of the
Meridian Road alignment.

The proposed facility is an earthen movable bed channel, designed to reflect the
configuration of a natural wash, with a vegetated low-flow path that would carry
the most frequent minor storm events. The remaining channel cross-section,
designed to carry the 100-year storm event with freeboard, includes gentler 8-
. to-1 average side slopes. An upstream swale is included as part of the channel
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cross-section and is intended to capture nuisance flows that could then be
conveyed into the channel at pre-determined locations to minimize side-slope
erosion issues. The Meridian Road landscape setback would allow for additional
vegetative screening of the channel as part of the future roadway improvements.

The configuration of the channel has a natural look and feel that is conducive to
recreational uses including equestrian and other passive recreational uses.

An exception to the typical channel configuration is near Williams Field Road
where there is limited space between the future limits of Meridian Road and
existing residences. For this reach (approximately 1,500 feet long), it was
assumed that the channel would be substituted with a culvert to avoid
purchasing residences.

The SR-24 Meridian Channel included in SR-24 Zone Alternative 1 would have
the following characteristics:

e Top width: 90 to 150 feet

e Depth: 4 to 6 feet

e Channel type: movable bed

e Landscape setbacks: 10 feet west side, 10-foot landscape swale east side
e Operation and maintenance road: 14 feet wide

e Drop structures: none

e Total right-of-way width: 125 to 185 feet

e Length: 6,820 feet

3.2.2.4 SR-24 Interim Basin
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This basin is located within the future SR-24 right-of-way west of Meridian
Road. This basin is intended to reduce the peak flows collected by the Meridian
Channel before discharging into the Pecos Channel. This is an interim basin that
would not be needed once the SR-24 Channel is constructed and the Meridian
Channel connects to it. Until the SR-24 Channel is built this alternative requires
a drainage easement to drain the basin to the Ellsworth System (Pecos Channel)

The SR-24 Interim Basin included in the SR-24 Zone Alternative 1 would have
the following characteristics:

e Storage volume: 178 acre-feet
e Depth: 7 feet
e Area: 34.4 acres

The basin was sized to reduce flows crossing the SR-24 alignment at the basin
location to prevent the outlet from increasing the runoff that currently flows
through this area. Because it is an interim facility that will be removed in the
future, no landscaping or aesthetic treatment would be provided. However,
hydroseed may be applied to the basin to avoid generation of excessive dust.
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3.2.2.5 SR-24 Interim Basin Outfall

Until the SR-24 Channel is constructed and the SR-24 Basin is removed, an
easement from the SR-24 Basin to the proposed Pecos Channel is needed to
provide a means to drain the basin after a storm. The easement would follow the
current flow path through the industrial area between the basin and Pecos
Channel.

3.2.2.6 Modifications to Ellsworth Zone Alternatives

Since the Ellsworth Zone alternatives were developed assuming SR-24
Alternative 2 was in place, impacts of the other SR-24 Zone alternatives on the
Ellsworth Zone alternatives were evaluated as part of the SR-24 Alternatives 1
and 3.

The SR-24 Meridian Channel included in SR-24 Zone Alternative 1 does not
connect to the Meridian North Channel included in the Ellsworth Zone
alternatives. This results in less runoff from the SR-24 Zone reaching the
Meridian North and Pecos Road Channels. However, outfall from the SR-24
Interim Basin would reach the Pecos Channel. The resulting differences in
required channel specifications are summarized below:

Impacts to Meridian North Channel

The channel would have the following characteristics:

e Top width: 90 feet (reduced from 120 feet)
e Depth: 4 feet (reduced from 4.5 feet)
e Total right-of-way width: 124 feet (reduced from 154 feet)

Impacts to Pecos Channel

The proposed channel would have the following characteristics:

e Top width: 80 to 95 feet (reduced from 85 to 140 feet)
e Depth: 7. to 8 feet (no change)

e Drop structures: no change (required from Crimson to Ellsworth Road
for other alternatives)

e Total right-of-way width: 154 to 169 feet (reduced from 159 to 214 feet)

3.2.3 SR-24 Alternative 2

The following diagram is a depiction of features of the SR-24 Alternative 2. Additional
details on channel cross sections and alignments are included as Figures AD 3.1.2 and
AD 3.2.3, respectively. Included are the common basins described in Section 3.2.2.
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SR-24 Zone Alternative 2

3.2.3.1 SR-24 Meridian Channel

The channel would ultimately connect to the future SR-24 Channel. In the
interim, the SR-24 Meridian Channel would convey flows to the Meridian
North Channel included in the Ellsworth Zone alternatives. A basin at
Galveston Street would reduce the peak flows and the size of the channel
downstream. Further description of the SR-24 Meridian Channel is included in
Section 3.2.2

The SR-24 Meridian Channel included in SR-24 Zone Alternative 2 would have
the following characteristics:

e Top width: 90 to 125 feet
e Depth: 4 to 6 feet
e Channel type: movable bed

e Landscape setbacks: 10-foot setback west side, 10-foot landscape swale
east side

e Operation and maintenance road: 14 feet wide
e Drop structures: none

e Total right-of-way width: 125 to 160 feet

e Length: 7,945 feet
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3.2.3.2 Galveston Basin

Located on the southwest corner of the intersection of Galveston Street and
Meridian Road, the basin would attenuate flows in the proposed SR-24
Meridian Channel. It would have the following characteristics:

e Storage volume: 47 acre-feet
e Depth: 5 feet
e Area: 13.1 acres

The Galveston Basin would be designed to be compatible with the existing
rural/suburban character of the neighborhood. This will be accomplished by
contouring the basin to reflect natural topographic features and by using native
desert landscape materials conducive to passive recreation and wildlife habitat.
This landscape material would consist of tall pots and hydroseed. No active
multi-use facilities are planned for this basin site.

3.2.3.3 Modifications to Ellsworth Zone Alternatives

Since the Ellsworth Zone Alternatives were developed assuming SR-24
Alternative 2 was in place, there are no modifications to the Ellsworth Zone
Alternatives associated with SR-24 Zone Alternative 2.

3.2.4 SR-24 Alternative 3

The following diagram is a depiction of features of the SR-24 Alternative 3. Additional
details on channel cross sections and alignments are included as Figures AD 3.1.2 and
AD 3.2.4, respectively.

Other than the 100-year common elements described in Section 3.2.2, Alternative 3
would provide protection from the 10-year storm. As shown on the following page,
elements include a channel along the north side of Williams Field Road from Meridian
Road to Ellsworth Road, a channel along the east side of Mountain Road from
Galveston Street to Williams field Road, a basin at Williams Field Road and Mountain
Road, and interceptor channels along Erie, Galveston, Ivanhoe and Meridian.
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SR-24 Zone Alternative 3

Since Alternative 3 is a 10-year system design, it also includes the delineation of the
100-year regulatory floodplain for future development and to identify structures
currently at risk. At this stage, the extents of the floodplain have not been determined,
but the general area where flooding could occur was roughly identified. If this

. alternative is selected, detailed floodplain delineation may be performed during the
refinement of the preferred alternative.

3.2.4.1 Williams Field Channel

The channel would be located generally along the south side of the Williams
Field Road alignment between Meridian Road and the proposed Williams
Field/Ellsworth Basin. It would be sized for 10-year event flows and would
convey runoff from local areas and from the upstream watershed in Pinal
County. Ultimately, the Williams Field Channel would discharge into the future
SR-24 Channel. In the interim, it would extend to the proposed Williams
Field/Ellsworth Basin. When the SR-24 Channel is built, the segment that
extends to the Williams Field/Ellsworth Basin could be abandoned. The channel
would have the following characteristics:

e Top width: 20 to 35 feet
e Depth: 3 to 4 feet
e Channel type: riprap

e Landscape setbacks: None between Meridian and Mountain Roads; 15-
foot buffers both sides from Meridian Road to Williams Field/Ellsworth
Basin

e Operation and maintenance road: none between Meridian and Mountain
Roads; 14 feet wide from Meridian Road to Williams Field/Ellsworth

. Basin
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e Drop structures: none
e Total right-of-way width: 20 feet (Meridian to Mountain Roads), 75 to
80 feet (Mountain Road to Williams Field/Ellsworth Basin)

e Length: 14,420 feet

Between Meridian and Mountain Road, the channel would not include
landscape buffers or maintenance roads due to limited right-of-way. At
Mountain Road, the channel would cross to the south side of Williams Field
Road and then cross back to the north side approximately 1,000 feet to the west
to avoid impacting existing residential structures on the north side of Williams
Field Road.

The channel side slopes would be lined with riprap and the bottoms would be
earthen with hydroseed. No other vegetation is planned within the channel
bottom. However, the 20-foot wide landscape setback on both sides of the
channel would be landscaped with hydroseed and tall pot trees. It is noted that
riprap is not considered to be visually compatible with the future setting for the
Williams Field Channel. Therefore, the planned landscape setbacks will help
buffer the riprap channel from future residents in the planned suburban and
urban areas west of Mountain Road.

3.2.4.2 Mountain Channel
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The channel would be located along the east side of Mountain Road between
Ivanhoe Street and Williams Field Road. It would be sized to collect 10-year
event local runoff and flows from the Ivanhoe, Galveston, and Erie Channels
and convey them to the proposed Williams Field Channel. The Williams
Field/Mountain Basin would serve as an offline basin to reduce the peak flows
that enter the Williams Field Channel. The Mountain Channel would have the
following characteristics:

e Top width: 35 to 45 feet

e Depth: 3.5t0 6.5 feet

e Channel type: riprap

e Landscape setbacks: none

e Operation and maintenance road: none
e Drop structures: none

e Total right-of-way width: 35 to 45 feet
e Length: 3,840 feet

The Mountain Channel would include riprap on the side slopes only with
hydroseed on the earthen bottom. Due to the small scale of the channel and
limited available right-of-way, no landscape setbacks or materials would be
included.
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3.2.4.3 Ivanhoe, Galveston, and Erie Laterals and Meridian Interceptor Channels

The three lateral east-west channels would collect and convey 10-year event
flows from proposed north-south interceptor channels along the east side of the
Meridian Road alignment to the proposed Mountain Channel. The laterals
would be located along the south side of Ivanhoe Street, the north side of
Galveston Street, and the north side of Erie Street. The proposed interceptor
channels along the Meridian Road alignment would capture upstream runoff
generated in Pinal County. The facilities would have the following
characteristics:

e  Top width: 20 to 40 feet

e Depth: 3 to 6 feet

e Channel type: riprap

e Landscape setbacks: none

e Operation and maintenance road: none

e Drop structures: none

e Total right-of-way width: 20 to 40 feet

e Length: Ivanhoe, Galveston, and Erie Laterals are each 2,540 feet and the
Meridian Interceptor Channels range from 660 to 930 feet.

The lateral and interceptor channels would include riprap on the side slopes
only with hydroseed on the earthen bottom. Due to the small scale of the
channels and limited available right-of-way, no landscape setbacks or materials
would be included.

3.2.4.4 Williams Field/Mountain Basin
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This offline basin would attenuate the peak flow in the Mountain Channel and
discharge into the Williams Field Channel. The intent would be to reduce the
required size of the Williams Field Channel. The basin would have the
following characteristics:

e Storage volume: 29 acre-feet
e Depth: 5 feet
e Area: 7.8 acres

The basin would be conducive to passive open space uses, keeping with the
compatibility criteria for a basin in a rural (existing) or suburban (future)
setting. This would be achieved through grading design emulating natural
topographic features and the use of native landscape materials. No active
recreation is planned for this site; future multi-use facilities could be added at
the discretion of the City of Mesa. Maintenance roads associated with the basin
will be accessible to the public, allowing passive use of the basin for walking
and limited wildlife viewing.
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3.2.4.5 Modifications to Ellsworth Zone Alternatives

Since the Ellsworth Zone alternatives were developed assuming SR-24
Alternative 2 was in place, impacts of the other SR-24 Zone alternatives on the
Ellsworth Zone alternatives were evaluated as part of the SR-24 Alternatives |
and 3.

SR-24 Zone Alternative 3 does not include a channel on Meridian Road that
connects to the Meridian North Channel included in the Ellsworth Zone
alternatives. This results in less runoff from the SR-24 Zone reaching the
Meridian North and Pecos Road Channels. The resulting differences in required
channel specifications are summarized below:

Impacts to Meridian North Channel

This proposed channel would have the following characteristics:

e Top width: 90 feet (reduced from 120 feet)
e Depth: 4 feet (reduced from 4 1/2 feet)
e Total right-of-way width: 124 feet (reduced from 154 feet)

Impacts to Pecos Channel
This proposed channel would have the following characteristics:

e Top width: 85 to 100 feet (reduced from 85 to 140 feet)
e Depth: 6 1/2 feet (reduced from 7 1/2 to 8 feet)
e Drop structures: none (required from Crimson to Ellsworth Road for

other alternatives)
e Total right-of-way width: 159 to 174 feet (reduced from 159 to 214 feet)

3.2.5 SR-24 No Further Action Alternative

This alternative consists of continuing current regulations and maintenance of current
facilities but does not include new or modified facilities. The No Further Action
Alternative was evaluated on the basis of the potential damages that could occur
without the construction of additional drainage infrastructure. A discussion of the
analysis is included in Appendix F — Cost Estimates.

3.2.6 Ellsworth Zone

This zone includes the area contributing to the Ellsworth Channel located along
Ellsworth Road. It extends from the future SR-24 alignment on the north to Germann
Road on the south, and includes the contributing watershed between the CAP Canal and
Ellsworth Road.
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Alternatives proposed in this zone are intended to address well-documented flooding
issues along Pecos Road and Meridian Road and capacity deficiencies in the Ellsworth
Channel. A significant portion of the flow in this area is generated in Pinal County. The
alternatives for this zone do not address any potential flooding problems in Pinal
County, except for along Meridian Road.

Flooding through this zone occurs frequently and is well-documented, particularly
along Pecos Road. The existing drainage infrastructure is incomplete and has
inadequate capacity; at some locations, drainage structures are non-engineered.

3.2.6.1 Existing Facilities
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As shown in Figure AD 3.2.1 and documented below, there are several existing
drainage facilities within the study area:

Ellsworth Channel. The Ellsworth Channel starts a quarter of a mile south of
Pecos Road on the east side of Ellsworth Road. Near Pecos Road, it crosses
Ellsworth Road and continues north along the east edge of the Phoenix-Mesa
Gateway Airport and discharges into the Powerline Floodway approximately
one mile west of Ellsworth Road.

The Ellsworth Channel design was based on the recommendations from the
1998 East Mesa ADMP (Reference 234). As stated in the Hydrology Update
(Reference 99), because some of the recommended upstream facilities have not
being constructed and because of changes in the watershed and retention
regulations, the channel currently has insufficient freeboard for a 100-year flow
event and, in some reaches, may be overtopped. Freeboard is a standard design
requirement that provides increased channel depth. This freeboard allows for
deeper flows than the design calculations would require which provides a
necessary safety factor to account for unforeseen circumstances such as
obstructions, storm characteristics, maintenance cycles, and other conditions.
The lack of adequate freeboard could result in overtopping of the channel if
channel, watershed, or storm conditions differ from the assumptions made
during the modeling.

Overtopping of the channel could flood the runways at the Phoenix-Mesa
Gateway Airport, disrupt flying operations, and potentially damage some of the
airport facilities. The future East Terminal also may be affected by overflow
from the channel.

Pecos Channel. From Ellsworth Road to Crismon Road, there is an existing
channel along the north side of Pecos Road. This channel was owned and
maintained by the GM Desert Proving Grounds and is approximately 150 feet
wide. The channel is heavily vegetated and lacks the capacity to convey runoff
from a significant runoff event.
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Existing Channel along Pecos Road at GM Proving Grounds

From Crismon Road to 1/4 mile west of Meridian Road, there is a combination
of constructed and natural conveyances on the north side of Pecos Road. These
include small dikes, dike/channel combinations, culverts, small channel
segments, and wide overland flow paths. The facilities do not operate as a
system and could exacerbate flooding on Pecos Road and the area north of
Pecos.

Flooding Along Pecos Road Flood Damage at Pecos and Ellsworth

An earthen channel crosses portions of the Cactus Waste System property and
the CRM of America tire recycling facility. The channel is approximately 60
feet wide and has some bank protection. There are two crossings in this channel:
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a private bridge on the CRM of America property and a culvert under Pecos
Road. The drainage infrastructure along Pecos Road is inadequate and flooding
along Pecos occurs frequently.

Meridian Channel. Near the east side of the CMC property at Pecos and
Meridian roads, a combination berm/channel routes flows around its facilities.
This drainage facility provides local flood protection for the CMC structures,
but does not provide conveyance for regional 100-year flows. Large flows
would overtop the east side of the channel and flood areas east of the Pecos
Road terminus. These crossings, in particular the culvert under Pecos Road, lack
capacity to convey even a small runoff event, and Pecos Road is often flooded.

South of the CMC property (Germann Road to south of Queen Creek), there is a
combination dike/channel structure along the east side of the Meridian Road
alignment. This channel provides some protection, but it is a non-engineered
irrigation tail water ditch and its structural integrity is unknown. Portions of the
dike had failed at least once in the past. Flooding west of Meridian Road in this
area is not well-documented because the area is mostly agricultural and sparsely
populated. However, as the area develops, more serious consequences from
flooding can be expected.

Meridian Channel South of Pecos Road
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. TRW Retention Basin. The west side of the TRW property contains a large
privately-owned retention area. The basin volume is large enough to
accommodate onsite runoff from the TRW and CMC properties that cover
almost one square mile.

: l‘ Storage Basin

Incidental Storage. The CMC property also contains several basins that handle
its internal drainage. The undeveloped triangular piece on the southeast corner
of the parcel may also provide some incidental storage for offsite flow.

‘ However, this may not have been intended for retention and may not provide
usable storage.

There is a stock tank north of Pecos Road and west of 222nd Street. This
structure is too small to be a jurisdictional dam; however, a breach could cause
local damage to the area immediately downstream.

3.2.7 Ellsworth Alternative 1

The Ellsworth Zone alternatives each include a system of channels and
retention/detention basins to intercept flow from the upstream watershed and convey it
to the Ellsworth Channel.

The following diagram is a depiction of features of Ellsworth Alternative 1. Additional
details on channel cross sections and alignments are included as Figures AD 3.1.2 and
AD 3.2.7, respectively.

The alternatives all include the Meridian Channel and Pecos/Meridian Basin described
below. The only difference among the three alternatives is the alignment of the Pecos
Channel.

It is noted that several facilities are located near or within the proposed Ellsworth Zone
facilities but are not a part of the system. These facilities are included in the SR-24
Zone and are presented in the corresponding sections.  This includes the
Pecos/Ellsworth Basin and the Williams Field/Ellsworth Basin. The size of these
. basins is not dependent on which of the three alternatives for Ellsworth is selected
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. (same size regardless of the Ellsworth alternative selected); however, they are very
dependent on which SR-24 alternative is selected. For this reason, it is more
appropriate to include these basins with the SR-24 Zone elements. Although these
basins are a part of the SR-24 Zone, the basins mitigate the capacity issues in the
Ellsworth Channel and need to be considered when designing improvements for the
Ellsworth Zone.
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Ellsworth Zone Alternative 1

The SR-24 Zone is located upstream of the Ellsworth Zone, and modifications to its
drainage affect peak flows in the Ellsworth Zone. Subsequent impacts to Ellsworth
Zone components, i.e., the Pecos and Meridian North channels, were included as part of
the SR-24 Zone alternatives evaluation. The SR-24 Alternative 2 was used as a baseline
to develop all Ellsworth Alternatives. Therefore, the information presented
throughout this section, specifically, the required sizes of the Pecos and Meridian
North Channels, assumes the SR-24 Zone Alternative 2 is in place.

3.2.7.1 Meridian Channel (All Alternatives)

This channel is common to all Ellsworth Zone alternatives and would intercept
runoff from Pinal County and convey it to an offline detention basin at Pecos
Road and ultimately to the Pecos Road Channel. The north segment of the
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channel (Meridian North Channel) extends from SR-24 to the Pecos Basin, and
the south segment (Meridian South Channel) extends from approximately
Queen Creek Road to the Pecos Basin. Both segments of the channel are
envisioned to be compatible with their surroundings, including residential,
industrial, and potentially commercial development at arterial intersections. In
order to accomplish this goal, the Meridian Channel is proposed as an earthen
channel with a movable bed intended to replicate the visual and biological
character typical of a natural wash. It should be noted that the Ellsworth
alternatives were evaluated independently from the Rittenhouse alternatives.
All of the Ellsworth alternatives assume that the Meridian Channel extends to
just north of Queen Creek Road; however, the Rittenhouse alternatives include
channels along Meridian Road that are different than those used for the
evaluation of the Ellsworth Zone. It will be important to verify that the selected
alternative for the Rittenhouse Zone is compatible with the selected alternative
for the Ellsworth Zone.

Meridian North Channel would have the following characteristics (Assuming
SR-24 Zone Alternative 2 is in place):

e Top width: 120 feet

e Depth: 4.4 feet

e Channel type: movable bed

¢ Landscape setbacks: 10 feet on west side, 10-foot swale on east side
e Operation and maintenance road: 14 feet wide

e Drop structures: none

e Total right-of-way width: 150 feet

e Length: 2,780 feet

Meridian South Channel (Queen Creek Road to Germann Road) would have the
following characteristics:

e Top width: 80 to 110 feet

e Depth4.5 to 6.3 feet

e Channel type: movable bed

e Landscape setbacks: 10 feet on west side, 10-foot swale on east side
¢ Operation and maintenance road: 14 feet wide

e Drop structures: none

e Total right-of-way Width: 115 to 145 feet

e Length: 4,950 feet

Meridian South Channel (Germann Road to Pecos Road) would have the
following characteristics:

e Top width: 50 to 70 feet
e Depth: 7 to 8 feet
e Channel type: riprap
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e Landscape setbacks: 20 feet both sides

e Operation and maintenance road: 14 feet
e Drop structures: none

e Total right-of-way width: 105 to 120 feet
e Length: 5,600 feet

The movable bed channel was developed to reflect a natural wash with a
vegetated low-flow channel bottom that would carry the more frequent minor
storm events. The remaining channel cross-section, designed to carry the 100-
year storm event with freeboard, includes gentler 8-to-1 average side slopes. A
swale adjacent to the channel is intended to capture nuisance flows that could
then be conveyed into the channel at pre-determined locations to minimize side-
slope erosion issues. The Meridian Road landscape setback would allow for
additional vegetative screening of the channel as part of any future roadway
improvements. The more natural configuration of the channel is conducive to
recreational uses, including equestrian and other passive recreational activity.

Between Germann and Pecos Roads, the channel narrows and is lined with
riprap to more easily fit between the 69kV overhead electric power lines and
existing developed parcels. The riprap channel segment has a 2-to-1 side slope
to make the channel as narrow as possible. A 20-foot wide landscaped setback
is used on both sides of the channel for screening from future development.

3.2.7.2 Pecos/Meridian Basin (All Alternatives)

This basin is common to all Ellsworth Zone alternatives and would detain
runoff from Pinal County to reduce the peak flows reaching downstream
facilities such as the Pecos Channel, Ellsworth Channel, Powerline Floodway,
and East Maricopa Floodway. The basin would have the following
characteristics:

e Storage volume: 150 acre-feet
e Depth: 10 feet
e Area: 24 acres

This offline basin would be located at the intersection of Pecos and Meridian
Roads and could be a potential equestrian trailhead. Some of the existing mature
vegetation on the basin site would be preserved with potential for passive
recreation and to provide wildlife habitat. The basin configuration also includes
some water harvesting features to provide moisture and maximize natural
vegetation sustainability as well as reduce maintenance.

3.2.7.3 Pecos Channel Alignment (Alternative 1)
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The Ellsworth Alternatives include different alignments of the Pecos Channel,
which would convey the flows collected by the Meridian Road Channels to the
Ellsworth Road Channel. It also serves as the outlet for the Pecos/Meridian
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Basin and to collect local flows. This channel was configured with a stable
earthen bottom and riprap banks and water harvesting features in the overbank.
The size varies along the channel reaches and for each alternative.

The Pecos Channel sides would be riprapped to provide protection from high
velocities and erodible native soils. The setting for this channel is planned as
industrial, where hardened channels would be compatible. However, future
development in the adjacent former GM Proving Grounds site could include
sensitive viewers attracted to the potentially urban commercial core planned for
this area. In order to mitigate potential visual impacts while taking advantage of
sustainable low-water use design techniques, the proposed channel
configuration, shown in Figure 3.1.2, will include water-harvesting, low-flow
conveyance on the overbanks of the channels. These low-flows conveyances
would reduce maintenance of the rip-rapped channel by collecting sediment and
reducing bank erosion through controlling off-site flows, and would create a
screen that allows the channel to transition visually into a wide range of
adjacent landscape treatments.

The channel requires an O&M road that could serve a dual-use as a multi-use
trail, if access by the public were allowed.

As shown in Figure AD 3.2.7, the channel would be located along the south
side of Pecos Road from the Pecos/Meridian Basin to the Crismon Road
alignment, where it would cross under Pecos Road to take advantage of the
existing channel right-of-way adjacent to the former GM Desert Proving
Grounds. The proposed channel would have the following characteristics
(assuming SR-24 Zone Alternative 2 is in place):

e Top width: 85 to 105 feet (Meridian to Crimson); 110 (Crimson to
Ellsworth)

e Depth: 7 to 7.5 feet

e Channel type: riprap

e Landscape setbacks: 30-foot low flow channels, both sides

e Operation and maintenance road: 14 feet

e Drop structures: none

e Total right-of-way width: 160 to 185 feet

e Length: 14,480 feet

3.2.8 Ellsworth Alternative 2

As noted previously, all elements in Alternatives 1 and 3 are included in Alternative 2.
As shown in the diagram below, only the alignment of the Pecos Channel is different:
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3.2.8.1 Pecos Channel (Alternative 2)
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As shown in Figure AD 3.2.8, the Alternative 2 alignment roughly follows the
historical flow paths along private land north of Pecos Road. Figure AD 3.1.2
includes the configuration of this channel. The channel begins north of Pecos
Road at the proposed outlet to the Pecos/Meridian Basin, located about % mile
east of Mountain Road, and passes under Pecos Road. The Pecos Channel
continues following the natural flow path to the Crismon Road Alignment,
where it follows the existing channel along the south edge of the former GM
Desert Proving Grounds and continues to the Ellsworth Channel through the
existing culvert under Ellsworth Road.

The proposed channel would have the following characteristics (assuming SR-
24 Zone Alternative 2 is in place):

e  Top width: 90 to 105 feet (Meridian to Crimson); 110 feet (Crimson to

Ellsworth)

e Depth: 7 to 7.5 feet

e Channel type: riprap

e Landscape setbacks: 30-foot low flow channels, both sides

e Operation and maintenance road: 14 feet

e Drop structures: none
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e Total right-of-way width: 160 to 185 feet
e Length: 14,770 feet

3.2.9 Ellsworth Alternative 3

As noted previously, all elements in Alternative 3 are included in Alternatives 1 and 2.
As shown in the diagram below, only the alignment of the Pecos Channel is different:
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3.2.9.1 Pecos Channel (Alternative 3)
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As shown in Figure AD 3.2.9, this channel extends from the Pecos/Meridian
Basin to the Signal Butte Road alignment along the south side of Pecos Road,
approximately one mile. At this point, the alignment turns south for 4 mile and
continues west to Ellsworth Road. Improvements may be required at the south
end of the existing Ellsworth Channel and the culvert under Pecos Road to
accommodate the additional flows in this reach. Figure AD 3.1.2 includes the
configuration of this channel,

The proposed Pecos Road channel for Alternative 3 would have the following
characteristics (assuming SR-24 Zone Alternative 2 is in place):
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e Top width: 85 to 110 feet (Meridian to Crimson); 110 feet (Crimson to
Ellsworth)

e Depth: 7to 7.5 feet

e Channel type: riprap

e Landscape setbacks: 30-feet low flow channels, both sides

e Operation and maintenance road: 14 feet

e Drop structures: none

e Total right-of-way width: 160 to 185 feet

e Length: 14,770 feet

3.2.10 Ellsworth No Further Action Alternative

This alternative consists of continuing current regulations and maintenance of current
facilities but does not include new or modified facilities. Evaluating this alternative
requires consideration of drainage issues associated with existing facilities, or lack
thereof, that would remain if this alternative were selected.

3.2.11 Rittenhouse Zone

The proposed alternatives address known flooding issues along the Queen Creek and
Germann Roads, as well as capacity deficiencies in the Rittenhouse Channel.

3.2.11.1 Existing Facilities
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As shown in Figure AD 3.2.1 and documented below, there are several existing
drainage facilities within the study area:

Rittenhouse Channel. The channel is located on the north side of Rittenhouse
Road and the railroad tracks between Queen Creek Road and its outfall into the
East Maricopa Floodway west of Power Road. Its design was based on higher
retention requirements for future development than what is currently required.
Because of this and some changes to the watershed, the channel lacks sufficient
freeboard to handle the flow generated by the 100-year storm and, in some
reaches, overtopping is likely (Reference 99). A lack of freeboard may be an
acceptable risk for a short period of time, but over the life of the channel, the
lack of freeboard could effectively reduce its level of flood protection.

Rittenhouse Channel Extension. At Queen Creek Road, the original
Rittenhouse Channel was extended east to Crismon Road. The extension is an
open channel except for a buried segment under Queen Creek High School. The
channel does not have sufficient freeboard under 100-year flow conditions, and
there are at least two locations where it does not have capacity to convey 100-
year flow. Overtopping of the channel could flood adjacent development and
affect traffic on arterial roads in the area.

Roadside Ditches and Agricultural Tailwater Ditches. Numerous roadside
agricultural tailwater ditches along the roadway system serve as the main
conveyance corridor for storm runoff. However, most of these facilities can only
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carry a fraction of the runoff generated by the 100-year storm. Also, most are
privately owned; maintenance conditions vary widely and there are significant
deficiencies in the system connectivity to downstream facilities.

Meridian Road Channel and Berm. There is an agricultural tailwater channel
on the alignment of Meridian Road. On the downstream (west) side of the
channel, an earthen berm prevents flows from spilling out to the west. This is a
non engineered berm, and it was breached during a storm in the early 1990s.
The following are photos from the breach obtained from the Hydrology Update

Meridian Road south of Germann

Rittenhouse Basin. The basin is located at the downstream end of the watershed
and attenuates flows in the East Maricopa Floodway; it does not control runoff
within the Rittenhouse Zone.

Development Retention. There are several master planned communities in this
zone, and they all have centralized detention facilities to control onsite runoff

3.2.12 Rittenhouse Alternative 1

The following diagram is a depiction of the Rittenhouse Alternative 1 features.
Additional details on channel cross sections and alignments are included as Figures
AD 3.1.2 and AD 3.2.12, respectively.

This alternative includes a main east-west channel along Germann Road to carry runoff
from the diversion structure at Meridian Road to a new detention basin at Ellsworth
Road. The channel would then transport the reduced peak runoff to a new outfall into
the Rittenhouse Channel.

Interceptor channels along Ellsworth, Crismon, and Signal Butte Roads would collect
and convey runoff to the channel. The alternative also includes extending the existing
Rittenhouse Channel Extension along Queen Creek Road to approximately Merrill
Road. This channel is referred to as the Queen Creek Channel.

e///
Q Entellus




. Legend

z
a 3
NORTH s g ]
— Publicly Funded Channel PecosRd N = E
== Privately Funded Channel Elisworth Improvements 5
! 7:] Publicly Funded Basin - g
x e
Existing Channel = Pecos/Meridian E
L 3 Basin £
2 = ]
£ 3
g 2
z w
Germann Channel West o Germann Rd Germann Channel East
] =
B ¢ . @
'9/,,,% A <
e | &
0, = £
So Germann/ &)
Cy, Ellsworth £
% , Basin 5
& e, -]
c 2 »
E &
2 *l“. c
& Y L]
2 v I 2
2
3 on Queen Creek Rd ®
Rittenhouse Channel Queen Creek =
Extension (Existing) Channel
2 2 ) |
e s <
. % 2 & & |
¢ Ry £ b2 g
& 4 @
H x 3
; i Ocotillc Rd Pl
= ]

Rittenhouse Zone Alternative 1

3.2.12.1 Modifications to the Ellsworth Zone Meridian South Channel

The Meridian South Channel, which is part of the Ellsworth Zone alternatives,

. would be upsized and extended to convey flows from the Rittenhouse Zone
north to Germann Road. For this alternative, the channel would be extended
further south to just south of Queen Creek Road to intercept Pinal County flows
that concentrate just south of Queen Creek road. In order to deliver the same
amount of flow to the Ellsworth Zone, a diversion structure is required to divert
the additional flow that was intercepted by extending the channel south, and
diverting it into the Germann Channel. This channel is larger and longer since it
picks up all of the three flows crossing Meridian Road within the Rittenhouse
Zone. The channel would have the following characteristics:

e Top width: 130-155 feet

e Depth: 6.5 feet

¢ Channel type: movable bed

e Landscape setbacks: 10 feet west side, 10-foot swale east side
e Operation and maintenance road: 14 feet

e Drop structures: none

e Total right-of-way width: 160-190 feet

e Length: 5,770 feet

The configuration would include landscape materials to replicate a natural wash,
with the potential for equestrian use of the channel bottom and/or O&M road.
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3.2.12.2 Germann Channel East

This channel would be located on the south side of Germann Road from the
Meridian Road alignment to the proposed Germann/Ellsworth Basin. The
channel would carry flows from the Meridian South Channel diversion
structure, the Signal Butte and Crismon Road laterals, and local runoff. The
channel would have the following characteristics:

e Top width: 75 feet

e Depth: 11.5 feet

e Channel type: riprap

e Landscape setbacks: 20 feet, both sides
e Operation and maintenance road: 14 feet
e Drop structures: yes

e Total right-of-way width: 130 feet

e Length: 15,350 feet

3.2.12.3 Germann Channel West

3.2.12.4

W
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This segment would extend from the proposed Germann/Ellsworth Basin west
approximately two miles to the Rittenhouse Channel. It would convey flows
from the Germann/Ellsworth Basin and local areas such as the Ellsworth Mini-
Farms. The channel would have the following characteristics:

e Top width: 50 feet

e Depth: 11 feet

e Channel type: riprap

e Landscape setbacks: none

e Operation and maintenance road: none
e Drop structures: yes

e Total right-of-way width: 50 feet

e Length: 10,115 feet

Maintenance roads and landscape setbacks have been excluded from this
segment due to limited available right-of-way.

Queen Creek Channel

This channel would be located on the south side of Queen Creek Road at Merrill
Road and extend to the existing Rittenhouse Channel Extension at Crismon
Road to convey local runoff to the Rittenhouse Channel. The proposed channel
would have the following characteristics:

e Top width: 40 feet

e Depth: 6.5 feet

e Channel type: riprap

e Landscape setbacks: 15 feet, both sides
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e Operation and maintenance road: 14 feet
e Drop structures: none

e Total right-of-way width: 84 feet

e Length: 2,660 feet

3.2.12.5 Interceptor Channels

Several north-south laterals would intercept and convey flows to the Germann
Channel or to the Ellsworth/Germann basin. The exact locations of these
channels are not critical and can vary to accommodate developer needs. It is
expected that all of these channels will be built by the developers as part of their
internal drainage system.

3.2.12.6 Queen Creek/Crismon Basin

This basin would be located on the southeast corner of Queen Creek and
Crismon Roads to attenuate flows from the Ryan Channel and mitigate capacity
issues in the Rittenhouse Channel Extension. The basin would have the
following characteristics:

e Storage volume: 11 acre-feet
e Depth: 4 feet
e Area: 4.5 acres

The Queen Creek/Crismon Basin is planned as a passive, open space
conservation area and will be landscaped using native plant materials. Grading
design is intended to emulate natural topographic forms and allow for passive
recreation uses and wildlife habitat. No active recreation is planned for this
basin site as the site is relatively small and the Town of Queen Creek has a large
community park planned just north and east of this location near the Barney
Farms Sports Complex on Queen Creek Road and 220" Street

3.2.12.7 Germann/Ellsworth Basin
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The Germann/Ellsworth Basin would be located on the southwest corner of the
Germann and Ellsworth Roads. The basin would attenuate flows from the
Germann Channel and outflow to the Rittenhouse Channel. The basin would
have the following characteristics:

e Storage volume: 135 acre-feet
e Depth: 4.5 feet
e Area: 40 acres

The basin would serve as a gateway into Queen Creek from the north. With this
in mind, the basin design is intended to include large buffer areas along the
Ellsworth street frontage and include aesthetic landscape design features.
Landscape and drainage elements for this basin should reflect the historic
equestrian character of Queen Creek with space for an entrance feature on the




. northwest corner of the basin site. Grading design for the basin is intended to
create terraced “rooms” that will serve multiple multi-use functions for the
Town at its discretion, provided the uses do not impede the flood protection
function of the basin and the associated conveyance facilities.

3.2.13 Rittenhouse Alternative 2

The following diagram is a depiction of the Rittenhouse Alternative 2 features.
Additional details on channel cross sections and alignments are included as Figures
AD 3.1.2 and AD 3.2.13, respectively.
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Rittenhouse Zone Alternative 2

Alternative 2 consists of a channel that starts at the Queen Creek and Meridian
intersection to pick up the flow from Pinal County. It runs northwest along the Signal
Butte Road realignment to the Ryan Road alignment where it continues west and is co-
located with a proposed SRP power line corridor. Similar to Alternative 1, the
Rittenhouse Channel Extension is extended to approximately Merrill Road. Several
laterals are included to capture and convey runoff to the Ryan Channel. Two detention
basins would mitigate capacity issues in the Rittenhouse Channel Extension and
Rittenhouse Channel.

3.2.13.1 Ryan Channel

The Ryan Channel intercepts runoff from Pinal County and conveys it west. The
channel follows the future Signal Butte realignment from Meridian Road and
then continues along the Ryan Road alignment to its outfall at the Rittenhouse
Channel.
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. From the Signal Butte alignment west, the channel will share the corridor with
an SRP power easement. The channel was configured to minimize conflicts
with the power line. The channel from Queen Creek Road to the SRP easement
would have the following characteristics:

Parameter Meridian to SRP Easement to
SRP Easement Rittenhouse Channel

Top Width, ft 85 120

Depth, ft 11 11

Channel Type Riprap Riprap

Landscape Setbacks 20 None

O&M Road, ft 14 30 (both sides)

Drop Structures No No

Right-of-Way Width, ft 140 180

Length, ft 7,700 17,000

SRP normally requires a 50-foot flat, dry radius around each pole to allow
access for maintenance. However, SRP may relax this requirement if a 30-feet
maintenance road is placed on each side of the channel for access the poles from
the road. Landscape materials planned within the SRP easement would be

. required to meet SRP’s Selection Criteria for Trees and Selection Criteria for
Groundcovers.

3.2.13.2 Queen Creek Channel

This channel would be located on the south side of Queen Creek Road starting
at the intersection of Merrill and Queen Creek Roads and connecting to the
existing Rittenhouse Channel Extension at Crismon Road. The channel would
convey local runoff to the Rittenhouse Channel. The proposed channel would
have the following characteristics:

e Top width: 40 feet

e Depth: 6.5 feet

e Channel type: riprap

e Landscape setbacks: 15 feet, both sides

e Operations and maintenance road: 14 feet wide
e Drop structures: none

e Total right-of-way width: 84 feet

e Length: 2,660 feet

3.2.13.3 Meridian Channel

This channel is a part of the Ellsworth system, but since the portion south of
Pecos Road has a significant effect on the drainage of the Rittenhouse Zone, the

. portion south of Germann Road was included in this zone. The Meridian
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Channel would begin north of Queen Creek Road and flow north to Pecos Road
where it continues into the Ellsworth system. The Meridian Channel to
Germann Road would have the following characteristics:

e Top width: 80 to 110 feet

e Depth: 4.5 to 6.5 feet

e Channel type: movable bed

e Landscape setbacks: 10 feet, both sides

e Operations and maintenance road: 14 feet wide
e Drop structures: none

e Total right-of-way width: 115 to 145 feet

e Length: 3,650 feet

3.2.13.4 Interceptor Channels

Several north-south, laterals would intercept flows and convey them to the Ryan
Channel. The exact locations of these channels are not critical and can vary to
accommodate developer needs. It is expected that all of these channels will be
built by the developers as part of their internal drainage system.

3.2.13.5 Ryan/Rittenhouse Basin

The Ryan/Rittenhouse Basin would be located on the southeast corner of the
Ryan and Rittenhouse Roads intersection. The basin would attenuate flows from
the Ryan Channel and outflow into the Rittenhouse Channel. The basin would
have the following characteristics:

e Storage volume: 137 acre-feet
e Depth: 6 feet
e Area: 30 acres

The Ryan/Rittenhouse Basin would be situated between multiple planned
subdivisions, creating the opportunity to develop the basin as a turfed active
recreation area. This open space could then serve as a buffer between the new
development, the Rittenhouse channel, and the railroad and connect with the
developer’s open space areas.

3.2.13.6 Queen Creek/Crismon Basin
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The Queen Creek/Crismon Basin would be located on the southeast corner of
the Queen Creek and Crismon Roads intersection to attenuate flows from the
Ryan Channel and mitigate capacity issues in the Rittenhouse Channel
Extension. The basin would have the following characteristics:

e Storage volume: 11 acre-feet
e Depth: 4 feet
e Area: 4.5 acres




The basin would be a passive, open space conservation area, landscaped using
native plant materials. Grading design would emulate natural topographic forms
and allow for passive recreation uses and wildlife habitat. No active recreation
is planned as the Town of Queen Creek has plans for a large community park
nearby

3.2.14 Rittenhouse Alternative 3

The following diagram is a depiction of the Rittenhouse Alternative 3 features.
Additional details on channel cross sections and alignments are included as Figures
AD 3.1.2 and AD 3.2.14, respectively.

Alternative 3 includes an increased retention requirement for undeveloped areas and a
dual channel system to convey runoff to the Rittenhouse Channel.
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Rittenhouse Zone Alternative 3

3.2.14.1 Increased Retention

Alternative 3 includes an overlay of increased retention requirements for all
undeveloped areas. It requires new development to fully retain a precipitation
depth of 2.7 inches. Current regulations require retention of 2.19 inches.

At the time of this study, Queen Creek Station and La Jara Farms were in the
planning stages, and for this alternative it was assumed that they would be
required to provide additional retention.

3.2.14.2 Queen Creek Channel

Y
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This channel along the south side of Queen Creek Road starts at the Meridian
Road alignment where it picks up flows generated in Pinal County. It extends to




Crimson Road where it would outfall into the proposed Crimson/Queen Creek
Basin. The channel would also intercept and convey flows from the Rittenhouse
Zone area south of Queen Creek Road. The proposed channel would have the
following characteristics:

¢ Top width: 80 feet

e Depth: 11.5 feet

e Channel type: riprap

¢ Landscape setbacks: 23 feet, both sides

¢ Operation and maintenance road: 14 feet wide, south side
e Drop structures: yes

e Total right-of-way width: 140 feet

e Length: 10,500 feet

Between Merrill Road and Crismon Road, the channel may be shifted to the
north side of the roadway in accordance with existing developer agreements
with the Town of Queen Creek.

3.2.14.3 Germann Channel

This channel along the south side of Germann Road would start approximately
2 mile west of the Meridian Road alignment and extend west to the existing
Rittenhouse Channel at Sossaman Road. It would have the following
characteristics:

e Top width: 35 to 45 feet

e Depth: 6.5 to 7 feet

e Channel type: riprap

e Landscape setbacks: 15 feet both sides from Meridian to Ellsworth Rd;
none west of Ellsworth

e Operation and maintenance road: 14 feet wide from Meridian to
Ellsworth Rd; none west of Ellsworth

e Drop structures: none

e Total right-of-way width: 45 to 80 feet

e Length: 23,600 feet

West of Ellsworth Road, maintenance roads and landscape buffers have been
excluded due to limited right-of-way availability.

3.2.14.4 Meridian Channel

This channel is a continuation of the Meridian South Channel in the Ellsworth
Zone; since the portion south of Pecos Road has a significant effect on the
drainage of the Rittenhouse Zone, it was included in this description. The
Meridian Channel would begin north of Queen Creek Road and flow north to
Pecos Road and continue into the Ellsworth Zone.
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The Meridian Channel to Germann Road would have the following
characteristics:

e Top width: 80 to 110 feet

e Depth: 4.5 to 6.5 feet

e Channel type: movable bed

e Landscape setbacks: 10 feet, both sides

e Operations and maintenance road: 14 feet
e Drop structures: none

e Total right-of-way width: 115 to 145 feet
e Length: 3,650 feet

3.2.14.5 Interceptor Channels

Several north-south laterals would intercept runoff and convey it to the
Germann Channel. The exact locations are not critical and can vary to
accommodate developer needs. It is expected that all of these channels will be
built by the developers as part of their internal drainage system.

3.2.14.6 Queen Creek/Crismon Basin

This offline basin would attenuate flow from the Queen Creek Channel to
address capacity issues of the Rittenhouse Channel Extension. It would have the
following characteristics:

e Storage volume: 105 acre-feet
e Depth: 6 feet
e Area: 26 acres

The basin would be a passive, open space conservation area, landscaped using
native plant materials. Grading design would emulate natural topographic forms
and allow for passive recreation uses and wildlife habitat. No active recreation
is planned as the Town of Queen Creek has plans for a large community park
nearby.

3.2.15 Rittenhouse Alternative 4

The following diagram is a depiction of the Rittenhouse Alternative 4 features.
Additional details on channel cross sections and alignments are included as Figures
AD 3.1.2 and AD 3.2.15, respectively.
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Rittenhouse Zone Alternative 4

A dual channel system is planned to convey runoff to the Rittenhouse Channel. The
first channel is located along Queen Creek and ties into the existing Rittenhouse
Channel Extension at Crismon Road. The second channel is located along the Ryan
Road alignment. A basin on the Queen Creek Channel would reduce peak discharges

. into the existing Rittenhouse Channel Extension. Two basins along the Ryan Road
Channel would reduce flows to the Rittenhouse Channel.

Several north-south laterals would intercept flows and convey them to the Ryan
Channel. The exact locations of these channels are not critical and can vary to
accommodate developer needs. It is expected that most, if not all of these channels will
be built by the developers as part of their internal drainage system.

3.2.15.1 Queen Creek Channel

This channel would be located on the south side of Queen Creek Road starting
from Merrill Road to the existing Rittenhouse Channel Extension at Crismon
Road. It would have the following characteristics:

e Top width: 40 feet

® Depth: 6.5 feet

e Channel type: riprap

e Landscape setbacks: 15 feet, both sides
e Operation and maintenance road: 14 feet
e Drop structures: none

e Total right-of-way width: 84 feet

e Length: 2,660 feet
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. 3.2.15.2 Ryan Channel

The Ryan Channel has three segments. The most upstream segment is along
Queen Creek Road between Meridian and Signal Butte roads. The middle
portion, co-located with the 100-foot SRP power line easement, turns north to
the Ryan Road alignment and continues west to Ellsworth Road. The final
segment (co-located with the SRP easement) is between Ellsworth Road and the
Rittenhouse Channel. Characteristics are as follows:

Queen Creek Ryan Ryan
Parmmneter (Meridian to (Queen Creek (Ellsworth to
T Signal Butte) to Ellsworth) Rittenhouse)
Top Width, ft 190 120 - 225 140
Depth, ft 11 45-5 8.4
SRP Easement, ft None 100 100
Channel Type Movable Bed Turf-Lined  Gravel Mulch
Landscape Setbacks 10 (both sides) 28 (one side) None
O&M Road, ft 14 14 None
Drop Structures Yes No No
Right-of-Way Width, ft 223 160 - 265 140
Length, ft 4,410 13,250 6,520

Between Ellsworth Road and the Rittenhouse Channel, maintenance roads and
landscape buffers have been excluded due to limited right-of-way availability.
An exception is the channel segment between Hawes Road and 196th Street that
is adjacent to a residential development and would include landscape buffers on
both sides of the channel.

3.2.15.3 Meridian Channel

This channel is a part of the Ellsworth system, but since the portion south of
Pecos Road has a significant effect on the drainage of the Rittenhouse Zone it
was included in this zone. The Meridian Channel would begin north of Queen
Creek Road and flow north to Pecos Road where it continues to the proposed
Ellsworth Zone channel.

The Meridian Channel to Germann Road would have the following
characteristics:

e Top width: 80 to 110 feet

e Depth: 4.5t0 6.5 feet

e Channel type: movable bed

e Landscape setbacks: 10 feet, both sides

e Operations and maintenance road: 14 feet

. L] DI’Op structures: none
I
¢
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. e Total right-of-way width: 115 to 145 feet
e Length: 3,650 feet

3.2.15.4 Queen Creek/Crismon Basin

This offline basin would attenuate flow from the Queen Creek Channel to meet
capacity constraints of the existing Rittenhouse Channel Extension. The basin
would have the following characteristics:

e Storage volume: 11 acre-feet
e Depth: 4 feet
e Area: 4.5 acres

The basin would be a passive, open space conservation area, landscaped using
native plant materials. Grading design would emulate natural topographic forms
and allow for passive recreation uses and wildlife habitat. No active recreation
is planned as the Town of Queen Creek has plans for a large community park
nearby.

3.2.15.5 Ryan/Signal Butte Basin

This offline basin would be located on Town property at the planned Queen

Creek Sports Complex and the SRP power easement. The basin would attenuate

flow in the Ryan Channel, reducing the require size of the channel downstream
. from the basin. The basin would have the following characteristics:

e Storage volume: 18 acre-feet
e Depth: 5.5 feet
e Area: 4.5 acres

The basin would be unprogrammed open turf, ornamental native-adapted
streetscapes, and connecting to the Queen Creek Sports Complex along the
Ryan Channel trail.

3.2.15.6 Ryan/222"" Street Basin

This offline basin is shown located within the Jorde Farms property. It would
attenuate flow in the Ryan Channel, reducing the required channel size
downstream and mitigating capacity issues in the Rittenhouse Channel. The
basin would have the following characteristics:

e Storage volume: 101 acre-feet
e Depth: 5.5 feet
e Area: 25.5 acres

This basin would be designed to integrate with the open space for the Jorde
Farms development and configured to meet the developer’s theme. Landscape
. materials, plant palette, and multi-use would be developed to reflect the
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development’s landscape and provide loop trails and multi-use path connections
to the Ryan Channel and its integrated O&M road/trail.

3.2.16 Rittenhouse Alternative 5

The following diagram is a depiction of the Rittenhouse Alternative 5 features.
Additional details on channel cross sections and alignments are included as Figures
AD 3.1.2 and AD 3.2.16, respectively.

Alternative 5 consists of proposed increased retention requirements for all undeveloped
areas to mitigate capacity issues in the Rittenhouse Channel and local flooding under
developed conditions. It also includes a large basin and outfall channel at the future
Town of Queen Creek Sports Complex and a channel along Meridian Road to convey
Pinal County runoff north to an existing unimproved channel south of Pecos Road.
Lateral channels are proposed to intercept and convey runoff to from Pinal County to
the Sports Complex Basin.
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Rittenhouse Zone Alternative 5

3.2.16.1 Increased Retention

The Rittenhouse Alternative 5 includes an overlay of increased retention
requirements for all undeveloped areas. It requires new development to fully
retain a precipitation depth of 2.6 inches. Current regulations require retention
of 2.19 inches.

At the time of this study, Queen Creek Station and La Jara developments were
too far in the permit process and for the purpose of this study it was assumed
that they would not be required to provide additional retention.
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3.2.16.2 Outfall Channel

An outfall channel is required to convey storm water from the Sports Complex
Basin to the existing Rittenhouse Channel Extension. It would also intercept and
convey flows from areas south of Queen Creek Road. The channel would have
the following characteristics:

e Top width: 70 feet

e Depth: 5 feet

e Channel type: riprap

¢ Landscape setbacks: None

® Operation and maintenance road: None
e Drop structures: none

e Total right-of-way width: 70 feet

e Length: 4,650 feet

3.2.16.3 Meridian Channel

The Meridian Channel would start approximately 2,000 feet south of Pecos
Road and outfall to the existing unimproved channel along the west boundary of
CMC. It would be smaller for Alternative 5 since it only intercepts one of three
flow concentrations crossing Meridian Road in the Rittenhouse Zone. The
channel would have the following characteristics:

e Top width: 115 feet

e Depth: 6.5 feet

e Channel type: movable bed

e Landscape setbacks: 10 feet, both sides

® Operation and maintenance road: 14 feet wide
e Drop structures: none

e Total right-of-way width: 150 feet

e Length: 1,800 feet

3.2.16.4 Interceptor Channels
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The Rittenhouse Alternative 5 includes two lateral channels to intercept flows
reaching Meridian Road from Pinal County and convey them to the basin at the
Sports Complex. The hydrologic analysis shows that the Pinal County flows
will tend to concentrate and cross Ellsworth Road alignment just south of Queen
Creek Road and between Queen Creek Road and the Ryan Road alignment. A
potential flow split upstream, west of Meridian Road Alignment, in Pinal
County, may or may not change the flows reaching each of these crossing
points. Because the uncertainty of the flow distribution between these two areas
this alternative recommends that the developers provide a detailed analysis of
the flows entering from Pinal County, and provide sufficient conveyance to
deliver the flows to the Sports Complex Basin.
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The exact locations of these channels are not critical and can vary to
accommodate developer needs. It is expected that these channels will be built by
the developers as part of their internal drainage system.

3.2.16.5 Sports Complex Basin

The online Sports Complex Basin would be located within the future town park
and would attenuate flow from Pinal County to meet capacity constraints of the
Rittenhouse Channel Extension infrastructure. It would have the following
characteristics:

e Storage volume: 120 acre-feet
e Depth: 6 feet
e Area: 30 acres

Formerly identified as East Park by the Town, the Queen Creek Sports Complex
is intended to serve as a large, 90+ acre tournament-level ball field and soccer
complex. Park programming includes:

e Eight ball fields — highest priority
e Between five and nine soccer fields

e A 25,000 sq. ft. recreation center that anchors an active core area to
include basketball, tennis, and volleyball courts around a three-acre lake

e Multiple playgrounds

A 23-acre public works yard and 2.5 acre fire station also need to be
accommodated on the Town-owned parcel.

Conceptual plans for integrating the required basins with the park program were
developed, with the conveyance channel being routed partially along the SRP
easement on the north property line, then south along Merrill. A deep sediment-
capture basin was designed at the intended inlet located near the intersection of
Signal Butte and Ryan roads, providing adjacent developers opportunity to
connect to the basin system. Soccer fields and four ball fields were also located
in basins connected to the channel.

3.2.17 Rittenhouse No Further Action Alternative

This alternative consists of continuing current regulations and maintenance of current
facilities but does not include new or modified facilities. Evaluating this alternative
requires consideration of drainage issues associated with existing facilities, or lack
thereof, that would remain if this alternative were selected.
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SECTION AD-4: PROPOSED ALTERNATIVES ANALYSIS

4.1 INTRODUCTION

The evaluation of alternatives was based on the following parameters:

4.2 HYDROLOGY MODEL MODIFICATIONS

This section describes the model modifications common to all of the alternatives. Model
modifications specific to each alternative are described in Appendix B.

For the SR-24 and Ellsworth Zone the 100-year, 24-hour existing model were use to analyze
the alternatives. A 10-year model was also used for SR24 Alternative 3. For the Rittenhouse
Zone the alternatives were analyzed base on the 100-year, 24-hour future condition model.

Elements common to all alternatives include the Meridian South and Meridian North
Channels, the basin at Meridian and Pecos Roads. Both the existing and future models were
modified to account for the proposed interceptor channel along the Meridian Road alignment
from south of Germann Road to Pecos Road. This modification required the re-routing of
concentration points CPR9 (north of Queen Creek along Meridian) and CPRS8 (south of
Germann along Meridian) to concentration point CPE16 (intersection of Pecos and
Meridian). This modification also required manual data entry of the contributing area to
CPE16. The improvements to the Meridian Channel south are common for all the SR-24 /

. Ellsworth models (existing conditions); however, they are not common to all the Rittenhouse
models (future conditions), since the Rittenhouse alternatives include several different
lengths for this channel.

For the proposed Meridian Channel North (north of Pecos), the appropriate concentration
points were re-routed south to Pecos Road and the contributing area at CPE16 adjusted as
needed.

The proposed basin at Pecos and Meridian Roads is also common to all the alternatives, and
a new storage record was added downstream of concentration point CPE16 (intersection of
Pecos and Meridian). The basin was sized to maximize flow attenuation downstream.

4.2.1 Alternatives Analysis Process

The first step in the analysis of these alternatives was hydrologic modeling to determine
what flows would reach each of the facilities within each alternative. Once the flows
were obtained, channel and basin configurations were developed that could convey or
store the flows through the system. This included normal depth hydraulic analyses and
other simplified approaches to determine the flow characteristics and erosion potential.
Once the general configurations were developed, the alternatives were overlaid onto the
project maps and constraints such as right-of-way, existing and future land use, utilities,
and other factors were identified and modifications were made to the alternative
configurations to provide a constructible system.

The next step was to evaluate the alternatives based on the previously established
. criteria. In some cases, the evaluation led to further refinements or modifications of the
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alternatives. The results of the alternatives analysis and evaluation would provide the
basis for further consideration and ranking of the alternatives that would ultimately lead
to a recommended alternative that is discussed in a later section of this report.

Consideration of channel configurations and materials is very important when
analyzing potential alternatives. Whenever possible, the channels and basins will be
configured to be compatible with the character of the surrounding area. Channel
roughness coefficients were selected for the appropriate channel material and
vegetative cover expected during the life of the project. Alternative channel
configurations included a movable bed channel, riprap channel with water-harvesting
overbank low flows (low flow channel), and a riprap channel with dual landscape
buffers. These configurations served as a basis for the initial channel layouts. However,
as the alternatives analysis progressed, the channel configurations were modified based
on identified constraints and opportunities. For instance, where it would be extremely
expensive or difficult to acquire right-of-way, the channel width was minimized by
omitting or restricting the landscape buffers.

4.3 RANKING PROCESS

As described previously in Table AD 1.4, the alternatives were ranked on life cycle cost,
acceptability, implementation, and effectiveness. Each alternative was evaluated according to
the criteria and received relative rankings of low, moderate, or high. The rankings represent
how well an alternative performed according to each criterion:

e Life-cycle Cost
o HIGH — The least expensive alternative
o MODERATE — The cost falls between low and high

o LOW - The most expensive alternative

e Acceptability

o HIGH — Meets all or most of the parameters. I s supported by stakeholders
and residents; is visually compatible with the surrounding environment;
enhances biological resources; accommodates multi-use opportunities. Meets
all or most of the parameters.

o MODERATE — Meets two or more of the parameters

o LOW — Meets few or none of the parameters. Is not supported by stakeholders
and residents; is visually incompatible with the surrounding environment;
does not enhance biological resources; does not accommodate multi-use
opportunities.

e Implementation

o HIGH — Meets all or most of the parameters. Construction does not require
special techniques or equipment; construction of elements can be easily
phased, and segments are effective prior to completion of later phases; has
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. significant opportunities for funding partnership; does not require interim
facilities. Meets all or most of the parameters.

o MODERATE — Meets two or more of the parameters

o LOW — Meets few or none of the parameters. Construction is difficult and
needs special equipment or materials; phased construction does not offer flood
protection until the entire facility is built; no significant opportunities for
funding partnerships; requires interim facilities to be constructed and later
abandoned.

e Effectiveness

o HIGH — Meets all or most of the parameters. Provides 100-year flood
protection typically offered by regional facilities; protects a relatively large
portion of the watershed; fully uses the capacity of existing facilities.

o MODERATE — Meets one or two of the parameters.

o LOW - Meets few or none of the parameters. Provides reduced level of
service as compared to 100-year flood protection; protects a relatively small
portion of the watershed; does not maximize the use of existing facilities.

Once the individual criteria were ranked, a final ranking (low, moderate, high) was
assigned to each alternative based on the predominant rank.

. 4.4 SR-24 ALTERNATIVES EVALUATION

The SR-24 Zone is located upstream of the Ellsworth Zone, and modifications to its
drainage affect peak flows in the Ellsworth Zone. Subsequent impacts to the Ellsworth
Zone alternatives were included as part of the SR-24 Zone alternatives evaluation. The
Ellsworth Zone elements affected are the proposed Pecos and Meridian North
Channels. The specific impacts to these facilities for each evaluation criterion are
discussed throughout this section. To simplify the analysis, a single comparison was
performed on the impacts of the SR-24 Zone alternatives assuming the combination of
Ellsworth Alternative 1 and SR-24 Alternative 2, which would result in a "worst-case
scenario" of greatest impact.

4.4.1 Life-Cycle Cost

This section includes a description of assumptions made during the development of
life-cycle costs. Details, quantities, and unit cost justifications are included in
Appendix F. The costs estimated for each of the SR-24 Zone alternatives are
summarized in the table below.
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. Table AD 4.4.1 - SR-24 Zone - Overall Life-Cycle Costs

Item Alternative 1 Alternative 2 Alternative 3
Land $11,972,000 $9,076,000 $11,585,000
Acquisition

Construction $9,021,000 $6,490,000 $13,438,000
Utilities $45,000 $45,000 $394,000
Landscaping $109,000 $198,000 $204,000
Maintenance $662,000 $589,000 $3,135,000
Contingency $4,484,000 $3,280,000 $5,750,000
Total $26,293,000 $19,678,000 $34,506000

. Land Acquisition

Alternative 1 Channels: The land acquisition cost includes right-of-way
required for construction of the channels, maintenance road, and buffer area the
cost of an interim drainage easement needed to drain the SR-24 basin. In
addition, the cost includes savings resulting from reduction in size of the
downstream Ellsworth Zone facilities, i.e., Pecos and Meridian North Channels

Alternative 2 Channels: As in Alternative 1, the cost includes the right-of-way
necessary to construct the channel, maintenance road, and buffer area. No
savings to the Ellsworth Zone are included because Alternative 2 was used as
the baseline upstream conditions for sizing the Ellsworth Zone facilities.

. Alternative 3 Channels: This cost includes right-of-way to construct the
Williams Field, Mountain, Erie, Galveston, and Ivanhoe channels, as well as the
interceptor channels along the Meridian Road alignment. None of these
facilities have maintenance roads or buffer areas. In addition, the cost includes
savings resulting from reduction in size of the Ellsworth Zone elements.

Alternatives 1. 2. and 3 Basins: Includes the land purchase for the permanent
basins and interim basins and that will be abandoned once the SR-24 Channel is
constructed. At that time, the land can be sold to ADOT and this cost recovered.
However, for the purpose of this analysis no cost recovery was considered.

° Construction

Alternative 1 Channels: Include excavation and grading, placement of cutoff
riprap walls, three arterial road culvert crossings, and a 1,500foot culvert under
the future Meridian Road alignment near Williams Field Road. The cost also
includes one culvert crossing for the outfall of the SR-24 Interim Basin. Cost
savings resulting from reduction in size of the Ellsworth Zone elements are also
included.

Alternative 2 Channels: Includes excavation and grading, placement of cutoff
riprap walls, three arterial road culvert crossings, and a 1,500-foot culvert under
the future Meridian Road alignment near Williams Field Road. No savings for
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the Ellsworth Zone are included because Alternative 2 was used as the baseline
upstream conditions for sizing the Ellsworth Zone facilities.

Alternative 3 Channels: Includes excavation and grading, compaction, and
placement of riprap bank protection. It also includes multiple driveway culverts
on the Erie, Galveston, and Ivanhoe Channels, three culverts along the
Mountain Channel, and two on the Williams Field Channel. Cost savings
resulting from reduction in size of the Ellsworth Zone elements are also
included. The Alternative 3 improvements in the SR-24 Zone intercept runoff
from the 10-year event which reduces the amount of flow that was assumed to
enter the Ellsworth Zone. Also, the flows from this alternative enter the
Ellsworth Zone system further downstream, reducing the upstream facility size
requirements. In effect, Alternative 3 receives a credit for the reduction in cost
that it will provide to the Ellsworth Zone.

Alternative 1, 2, and 3 Basins: Includes excavation and grading of permanent
and interim basins. Basins identified as interim may be abandoned or reduced
in size once the SR-24 is constructed and the area develops.

o Utility Relocation

Utility relocation costs include 1,850 feet, 3,000 feet, and 300 feet of
distribution overhead electric for Alternatives 1, 2, and 3, respectively.

o Landscaping

Alternatives 1 and 2 Channels: Includes installing hydroseed and tall pot trees
intended to replicate the same tree density found along natural washes in the
study area. The Meridian Channel also includes landscaped setbacks and
swales, whose costs include installation of tall pot trees and a native flowering
shrub seed mix.

Alternative 3 Channels: The landscape costs for the Williams Field, Erie,
Galveston, and Ivanhoe Channels include hydroseed for the channel bottom and
tall pot trees with hydroseed for the landscape setback on Williams Field Road.

Cost savings resulting from reduction in size of the Ellsworth Zone elements are
also included.

Alternative 1 Basin: All retention basins are interim; therefore, no landscaping
was included.

Alternative 2 Basins: Landscape costs for the Galveston Basin include
installing hydroseed and tall pot trees at densities comparable to the existing
stock ponds near the basin site. The Pecos/Ellsworth and Williams
Field/Ellsworth Basins are interim and may be abandoned or reduced in size
once the SR-24 is constructed and the area develops. For this reason, these
basins will not be landscaped.
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Alternative 3 Basins: Landscape costs for the Williams Field Basin include
installing hydroseed and tall pot trees at densities comparable to the existing
stock ponds near the basin site. The Pecos/Ellsworth and Wailliams
Field/Ellsworth Basins are interim and may be abandoned or reduced in size
once the SR-24 is constructed and the area develops. For this reason, these
basins will not be landscaped.

o Maintenance

Alternative 1 Channels: Limited to the culvert crossings since the intent of the
movable bed channel is to allow nature to reshape the channel. Maintenance
reduction for the Ellsworth Zone elements was also considered.

Alternative 2 Channels: Similar to Alternative 1, maintenance cost for the
Meridian Channel is limited to the culvert crossings.

Alternative 3 Channels: Includes inspections, clean—up, and repairs required to
maintain the integrity and capacity of the channels. Maintenance reduction for
the Ellsworth Zone elements was also considered.

Alternative 1 Basins:  Negligible maintenance required because they are
interim basins with no landscaping.

Alternative 2 Basins:  Includes normal maintenance such as sediment and
debris removal, inspection and periodic repairs for the Galveston Basin, and
minimal maintenance for the Pecos/Ellsworth and Williams Field/Ellsworth
Interim Basins.

Alternative 3 Basins: This cost includes normal maintenance such as sediment
and debris removal, inspection and periodic repairs of the Williams
Field/Meridian basin and minimal cost for the Pecos/Ellsworth and Williams
Field/Ellsworth Interim Basins.

4.4.2 Acceptability
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A summary of the acceptability ratings for SR-24 Zone alternatives is described
in the following sections.
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Table AD 4.4.2 - SR-24 Zone - Acceptability

e Interim basins
not visually
attractive

e Moderately

One interim
basin and the
Galveston Basin
are visually

Criteria Alternative 1 Alternative 2 Alternative 3
Public Support No opinion No opinion Supports the
expressed expressed neighborhood
channel network
May not be
receptive of
establishing
regulatory
floodplains on
existing
development.
Stakeholder Support | e Supported by Supported by Not supported
ADOT and ADOT and by ADOT or
ASLD ASLD ASLD
Agency Support e Supported by Supported by N/A
Mesa and Pinal Mesa and Pinal
County County
Context Sensitivity e Movable bed Movable bed Mountain/Erie
design for the design for the channels are not
Meridian Meridian context-sensitive
Channel is Channel is
compatible compatible

biological value

biological value
Galveston Basin
has potential to
improve value

context-sensitive appropriate
Context
sensitivity is
high
Biological Value » Movable bed Movable bed Limited
channels would channels would opportunities to
enhance enhance increase

biological value
Interim basins
would increase
biological value
only temporarily
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Criteria Alternative 1 Alternative 2 Alternative 3
Multiuse/Recreational Movable bed e Movable bed e Limited multi-
opportunities channels have channels have use opportunity;
opportunity for opportunity for lack of
active & passive active & passive maintenance
recreation recreation roads prevents
Galveston Basin dual use as trails
provides passive Williams
open space Field/Mountain
Basin provides
passive open
space
gcvceer;&bm " Moderate High Low

4.4.3 Implementation

A summary of the implementation ratings for each SR24 Zone alternative is
shown on the table below.

Table AD 4.4.3 - SR-24 Zone - Implementation

Criteria

Alternative 1

Alternative 2

Alternative 3

Straightforward
construction

Straightforward

Straightforward

e Has the most
individual
structures;

retrofits through

neighborhood
could post
difficulties

Funding partners

e MCDOT, Pinal
County, ASLD

e MCDOT, Pinal
County, ASLD

e MCDOT

Need for interim

e Three interim

¢ Two interim

¢ Two interim

facilities basins basins basins
e A temporary ¢ One interim
easement 1S channel
required for the
SR-24 Basin
Ability to phase Low Low i
construction
Overall . Moderate Moderate Moderate
Implementation
Z
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. 4.4 .4 Effectiveness

The effectiveness of each SR-24 alternative was evaluated and is summarized in the
table below, followed by a discussion of the ratings.

Table AD 4.4.4 - SR-24 Zone - Effectiveness

Criteria Alternative 1 Alternative 2 Alternative 3
Efficient/effective
use of existing Yes Yes Yes
facilities
Approx. Benefit ; : i
Area 4 sq mi 4 sq mi 3 sqmi
Level of Protection 100-year regional 100-year regional lo”yea’iorsfl“mal &
Overall . .
Effectiveness High High Moderate

4.4.5 Evaluation of SR-24 No Further Action Alternative
Costs

The cost associated with the No Further Action Alternative was assumed to be the

. value of land and improvements within the SR-24 Zone. Although it seems
unlikely that the No Further Action Alternative would result in a complete loss of
land and improvements, this approach was taken to provide a comparison between
the proposed improvements and continuing into the future with only the existing
infrastructure: Alternatives 1, 2, and 3 provide flood protection to land and
improvements within the SR-24 Zone that has a total estimated value of $41
million (per 2011 assessed values).

Acceptability

There are well-documented drainage issues in this area and local agencies receive
repeated complaints about flooding issues. MCDOT recently constructed a
project to mitigate some of the flooding in the Mountain Road area but flooding
issues persist and are likely to worsen as the area develops resulting in more
complaints and dissatisfaction with the unresolved drainage conditions in this
area.

Effectiveness

Retention requirements and other current regulations have been ineffective in
controlling flows reaching this area. It is unlikely that it would be more
successful going forward. There are no current floodplain delineations in this
area and it is unclear how the runoff affects this area. Delineation of floodplains
may be needed to more effectively apply current regulations and mitigate
potential flooding conditions.
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. Implementation

At the very minimum, floodplains will need to be delineated in order to identify
the flood prone areas and utilize the floodplain regulations. The flooding in this
area is generated from areas in three different jurisdictions (Maricopa County,
Pinal County, and City of Mesa). These agencies all have their own drainage
regulations and there may be some inconsistent practices across jurisdictional
boundaries.

4.4.6 SR-24 Zone Alternatives Evaluation Summary

Table AD 4.4.6a - SR-24 Zone - Evaluation Summary (Including Costs)

Criteria Alternative 1 Alternative 2 Alternative 3
Life Cycle Costs $26,293,000 $19,678,000 $34,506,000
Acceptability Moderate High Low
Implementation Moderate Moderate Moderate
Effectiveness High High Moderate

Ranking

Table AD 4.4.6b - SR-24 Zone - Evaluation Summary (Excluding Costs)

Criteria Alternative 1 Alternative 2 Alternative 3
Acceptability Moderate High Low
Implementation Moderate Moderate Moderate
Effectiveness High High Moderate
Ranking ® ®

4.5 ELLSWORTH ZONE ALTERNATIVES EVALUATION

4.5.1 Life-Cycle Cost

Section 4.3.1 includes a description of assumptions made during the development of
life-cycle costs. Details, quantities, and unit cost justifications are included in
Appendix F. The costs estimated for each of the Ellsworth Zone alternatives are
summarized in the table below.
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Table AD 4.5.1 - Ellsworth Zone - Overall Life-Cycle Costs

Item Alternative 1 Alternative 2 Alternative 3
Land $8,968,000 $9,487,000 $8,280,000
Acquisition
Construction $17,028,000 $17,137,000 $18,799,000
Utilities $1,334,000 $940,000 $1,572,000
Landscaping $549,000 $553,000 $553,000
Maintenance $2,075,000 $2,122,000 $2,122,000
Contingency $5,991,000 $6,048,000 $6,266,000
Total $35,945,000 $36,287,000 $37,592,000

e Land Acquisition

Alternative 1, 2, and 3 Channels and Basins: Includes right-of-way needed to
construct the channels and basins. An additional 10% contingency was added to
the Pecos Channel because the alignment does not follow property lines.
Additional costs may be incurred to buy parcel remnants.

e Construction

All Alternatives: Includes costs for design, inspection, excavation, grading,
riprap cutoff walls, drop structures, and culvert crossings.

Alternatives 1 and 2: Some costs for cultural resources survey and mitigation
were included for the Pecos Channel since it is likely that cultural sites will be
encountered in the area.

e Utility Relocation

All Alternatives: A distribution overhead electric line along Meridian Road
would need to be relocated for most of the proposed Meridian Channel. An
irrigation line on Meridian Road South of Germann would also need to be
relocated. Meridian Channel crosses a water distribution line at Pecos Road.
The water line would need to be lowered under the channel.

Alternative 1: Includes water and gas line relocation where Pecos Channel
crosses Pecos Road.

Alternative 2: Includes water and gas line relocation where Pecos Channel
crosses Pecos Road and Mountain Road.

e Landscaping

All Alternatives: Channels include hydroseed and tall pot trees intended to
replicate tree densities found along natural washes in the study. Riprap sections
include hydroseed and tall pot trees for low-flow water harvesting swales and
landscape overbanks. Detention basins include hydroseed and tall pot trees at
densities comparable to the existing stock ponds near the basin site.
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Maintenance

All Alternatives: The channels are intended to allow natural processes of
erosion, deposition, vegetation, and others to reshape the wash. Therefore, the
cost of maintenance was assumed to be minimal and limited to crossings,
maintenance roads, and inspections. Basin maintenance includes
sediment/debris removal, inlet and outlet structures, inspection, and
maintenance. It does not include maintenance of other non-flood related multi-
use facilities or amenities.

4.5.2 Acceptability

A summary of the acceptability ratings for the Ellsworth Zone alternatives is
summarized in the table below.

Table AD 4.5.2 - Ellsworth Zone - Acceptability

Criteria

Alternative 1

Alternative 2

Alternative 3

Public
Support

Supports the Pecos

Channel to alleviate
significant flooding
problems

Supports the Pecos
Channel to alleviate
significant flooding
problems

Supports the Pecos

Channel to alleviate
significant flooding
problems

Stakeholder
Support

Meridian channel
would benefit Pinal
County

Pecos/Meridian Basin is
supported by the parcel
owner

Pecos Channel
alignment is supported
by landowners and
ASLD

Meridian channel would
benefit Pinal County
Pecos/Meridian Basin is
supported by the parcel
owner

Pecos Channel
alignment is strongly
opposed by adjacent
landowners

Meridian channel would
benefit Pinal County
Pecos/Meridian Basin is
supported by the parcel
owner

Pecos Channel
alignment is strongly
opposed by ASLD and
adjacent landowners

Agency
Support

Supported by Mesa

The Pecos Channel
water-harvesting feature
reduces maintenance
which Mesa supports

Mesa does not support
the Pecos Channel
alignment

Mesa does not support
the Pecos Channel
alignment

Context
Sensitivity

Meridian Channel and
Pecos/Meridian Basin
are compatible

Pecos Channel is
moderately context-
sensitive

Meridian Channel and
Pecos/Meridian Basin
are compatible

Pecos Channel is
moderately context-
sensitive

Meridian Channel and
Pecos/Meridian Basin
are compatible

Pecos Channel is
moderately context-
sensitive




Recreational
Opportunities

would allow equestrian
passive recreation

¢ Basin has multi-use
potential, including an
equestrian trailhead

Criteria Alternative 1 Alternative 2 Alternative 3
Biological e Movable bed channels e Movable bed channels Movable bed channels
Value would enhance would enhance would enhance
biological value biological value biological value
e Pecos Channel e Basin would maintain Basin would maintain
alignment is relatively value value
less conducive to
enhancing biological
value
e Basin would maintain
value
Multiuse/ e Movable bed channels e Movable bed channels Movable bed channels

would allow equestrian
passive recreation

e Basin has multi-use
potential, including an
equestrian trailhead

¢ Pecos Channel
alignment encourages
trail use

would allow equestrian
passive recreation
Basin has multi-use
potential, including an
equestrian trailhead
Pecos Channel
alignment encourages
trail use

Overall
Acceptability

High

Low

Low

4.5.3 Implementation

A summary of the implementation ratings for the Ellsworth Zone alternatives is
shown on the table below.

Table AD 4.5.3 - Ellsworth Zone - Implementation

Criteria Alternative 1 Alternative 2 Alternative 3
Improvements to the
s ol Ellsworth Channel and
. Straightforward Straightforward culvert under Ellsworth
construction
Road may pose
difficulties
e Meridian Channel: e Meridian Channel: e Meridian Channel:
Mesa, Queen Creek, Mesa, Queen Creek, Mesa, Queen Creek,
Pinal County, Pinal County, Pinal County, MCDOT
MCDOT MCDOT e Pecos/Meridian Basin
A | ® Pecos/Meridian e Pecos/Meridian Basin & Pecos Channel:
SaIng pean; Basin & Pecos & Pecos Channel: Mesa, industrial
Channel: Mesa, Mesa, industrial landowners, developers
industrial landowners,
landowners, developers
developers
If\legq for N None None None
acilities
ly
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Criteria

Alternative 1

Alternative 2

Alternative 3

Potential for

Moderate: Basin could
be constructed before
the channels. Existing
facilities could bring

Moderate: Basin could
be constructed before
the channels. Existing
facilities could bring the

Moderate: Basin could be
constructed before the
channels. Existing
facilities could bring the

phased the flows into the basin | flows into the basin and | flows into the basin and
construction and use it as an interim | use it as an interim use it as an interim
outfall, but could not be | outfall, but could not be | outfall, but it could not be
fully used until the fully used until the fully used until the
channels are built. channels are built. channels are built.
Oyern]] . Moderate Moderate Moderate
Implementation

4.5.4 Effectiveness

The effectiveness of each Ellsworth Zone alternative was evaluated and summarized in

the table below.

Table AD 4.5.4 - Ellsworth Zone - Effectiveness

Criteria Alternative 1 Alternative 2 Alternative 3
The existing The existing Limited use of the
channel along | channel along existing channel
the old GM the old GM along the old GM

Efficient/effective Desert Proving | Desert Proving Proving Qrpund.

& Grounds could | Grounds could Some existing
use of existing : " - ;
facilities be 1mpr0ved, be 1mpr0ved, fagllmes bu'11t

and it may be and it may be privately will be
possible to use | possible to use abandoned or used
the existing the existing for local drainage
right-of-way. right-of-way. only.

ggﬁ;g’t“:it: 4.5 sq mi 4.5 sq mi 4.5 sq mi

Level of Protection 100-year 100-year 100-year

(E)fvfiﬁ'i'ieness High High Moderate

4.5.5 Evaluation of Ellsworth No Further Action Alternative
Cost

The cost associated with the No Further Action Alternative was assumed to be the
value of land and improvements within the Ellsworth Zone. Although it seems
unlikely that the No Further Action alternative would result in a complete loss of
land and improvements, this approach was taken to provide a comparison between
Alternatives 1, 2, and 3 to the No Further Action Alternative: Alternatives 1, 2,
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. and 3 provide flood protection to land and improvements within the Ellsworth
Zone that has a total estimated value of $64 million (per 2011 assessed values).

Acceptability

There are well-documented drainage issues along Pecos Road and access to the
industrial development is interrupted during even minor storm events. There is
also documented flooding along some of the north side streets. The flooding in
this area also overtaxes the Ellsworth Channel resulting in a decreased level of
protection provided by this facility. The City of Mesa is aware they need to
resolve the drainage issues in the area in order to attract industrial and commercial
development.

Effectiveness

The City of Mesa is requiring new development to elevate structures in this area
above the 100-year flow using conservative flood elevation (worst case scenario).
It is likely that recently constructed and future buildings would not be affected by
flooding. However, flooding of at-grade facilities and access issues (due to
roadway flooding) will continue and worsen as more land is developed.

The City of Mesa recently adopted new retention requirements that reduced the
volume of storage required for new development (NOAA 14). This will reduce
the effectiveness of their regulations in controlling runoff in this area.

Implementation

. The jurisdictions within this area already have drainage regulations that they are
enforcing. The success of the No Further Action Alternative will depend on how
well jurisdictions enforce their regulations and how well those regulations address
their flooding issues.

4.5.6 Ellsworth Alternatives Evaluation Summary

Table AD 4.5.6a - Ellsworth Zone -Evaluation Summary (Including Costs)

Criteria Alternative 1 Alternative 2 Alternative 3
Life Cycle Costs $35,945,000 $36,287,000 $37,592,000
Acceptability High Low Low
Implementation Moderate Moderate Moderate
Effectiveness High High Moderate
Ranking . ‘
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Table AD 4.5.6b - Ellsworth Zone - Evaluation Summary (Excluding Costs)

Criteria Alternative 1 Alternative 2 Alternative 3
Acceptability High Low Low
Implementation Moderate Moderate Moderate
Effectiveness High High Moderate
Ranking ‘ ‘

4.6 RITTENHOUSE ZONE ALTERNATIVES EVALUATION

The alternatives were evaluated per the criteria identified in Section 1.4.

4.6.1 Life-Cycle Cost

Section 4.3.1 included a description of assumptions made during the development of
life-cycle costs. Details, quantities, and unit cost justifications are included in
Appendix 1. The costs estimated for each of the Rittenhouse Zone alternatives are
summarized on the table below with an explanation following.

Table AD 4.6.1 - Rittenhouse Zone — Life Cycle Cost Summary

Item Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative S
Land $6,326,000 $5,019,000 $6,504,000 $6,587,000 $2,054,000
Acquisition

Construction $20,500,000 $18,334,000 $16,521,000 $13,248,000 $3,010,000
Utilities $2.902,000 $554,000 $1,649,000 $708,000 $1,132,000
Landscaping $569,000 $764,000 $467,000 $3,067,000 $887,000
Maintenance $2,992,000 $2,792,000 $3,345,000 $56,766,000 $983,000
Contingency $6,626,000 $5,493,000 $5,665,000 $16,075,000 $1,613,000
Total $39,947,000 $32,956,000 $34,183,000 $96,451,000 $9,679,000

%
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Land Acquisition

Alternative 1 and 3 Channels: Costs include right-of-way needed to construct

the Germann, Queen Creek, and interceptor channels. Cost was also included to
purchase the right-of-way for a maintenance road and a small buffer area along
some channels. Additional cost was included for the Meridian South Extension
and Meridian South upsizing between Queen Creek Road and Germann Road.

Alternative 2 Channels: Same as for Alternatives 1 and 3, except for segments

of the channel system within the SRP easement where it was assumed that the
land cost was only 50% of the market value.

Alternatives 1. 2. 3. and 4 Basins: Cost includes the right-of-way needed to

construct the basins.
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Alternative 5 Basin: The Town of Queen Creek already owns the basin site.
However the cost of the land was included in the cost estimates.

Construction

Channels for all Alternatives: Includes costs for excavation and grading, and
placement of riprap liner and cutoff walls and numerous culvert crossings of
arterial and private roads, Additional costs include:

Alternative 1 Channels: Five drop structures for the Germann Channel and four
siphon irrigation crossings of the German Channel west of Hawes Road.

Alternative 2 Channels: Six drop-structures for the Ryan Channel.

Alternative 3 Channels: Four drop structures for the Queen Creek Channel and
four siphon irrigation crossings of the German Channel west of Hawes Road.

It is noted that the existing Ellsworth Mini-Farms development along Germann
Road, as well the potential to widen Germann Road in the future, limits
available right-of way to construct a channel. Therefore, a buried box culvert
may be needed in this area. The construction cost represents an open channel;
the higher cost for buried box culvert was not estimated.

Basins for all Alternatives: Includes the cost of excavation, grading, and
construction of the inlet and outlet structures for the basins.

Utility Relocation

Alternative 1 - Channels: This alternative requires extensive relocation of an 8-
inch waterline, 4-inch gas main, and irrigation facilities along Germann Road.
Upsizing and extending the Ellsworth Zone Meridian South Channel would
require additional irrigation facility relocation and 4-inch gas main relocation.

Alternative 2 - Channels: This alternative requires only minor utility relocations
for the Ryan and Queen Creek Channels. These relocations include water, gas,
and irrigation lines.

Alternative 3 - Channels: This alternative requires extensive relocation of
water, irrigation, and gas lines along Germann Road. Some minor relocations
are also required for the Queen Creek Channel.

Basins for all Alternatives: It was assumed that no utility relocations would be
needed to construct the Rittenhouse Zone Basins.

Landscaping

Landscaping cost includes landscaping the channel and buffer for the Meridian
Channel. Riprap channels with earthen bottoms will be hydroseeded, and
landscape setbacks will include tall pot trees and hydroseed.

Except as noted below, all basins will be landscaped with tall pots and
hydroseed at similar densities as described in the other zones. This is intended
to reflect tree and plant levels found in the study area that are not supported by
supplemental irrigation.
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Alternative 5 Basin: The flood control portion of the Sports Complex basin will
include basic landscape to prevent excessive erosion. Equipment and sports
field surfacing or additional park vegetation and amenities will not be installed
as part of a flood control project.

Maintenance

For all five alternatives, the intent of the Meridian Channel is to allow the
natural processes of erosion, deposition, and vegetation to reshape the wash.
Therefore, for all alternatives, the cost of maintaining the Meridian channel was
assumed to be minimal and limited to crossings, maintenance road, and
inspection.

Alternative Nos.1, 2, and 3. For all the channels, except the meridian channel, it
was assumed that they will require periodic sediment and debris removal,
vegetation control, inspection, bank repair, and other activities to keep the
channel functioning as designed for the 50-year project life.

Alternative 4: Includes the cost of maintaining a grass lined channel on portions
of the Ryan channel including watering, mowing, irrigation system repair,
fertilizing, and pesticide application and other maintenance activities required to
maintain the channel. It also includes the costs of periodic sediment and debris
removal, vegetation control, inspection, bank repair, and other activities to keep
the channels functioning as designed.

Alternative 5: This alternative only includes maintenance for the outfall
channel and the Meridian Channel.

Basins: The cost reflects periodic sediment and debris removal, vegetation
control, inspection, bank repair, and other activities to keep them functional.
The cost of maintaining sports fields and equipment in the Alternative 5 basin
was not included.

4.6.2 Acceptability

A summary of the acceptability ratings for the five Rittenhouse Zone alternatives is
summarized in the table below.

Iy
e
Q Entellus:
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Table AD 4.6.2 - Rittenhouse Zone - Acceptability

Germann Basin
provides buffer
to Ellsworth
Mini-Farms, but
would not
maintain desired
rural character

rural character

rural character

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative S
Public ® Improvements Ryan Channel ® Improvements ® Ryan Channel ® Not evaluated
Support along Germann provides buffer along Germann provides buffer

Rd are strongly to Ellsworth Rd are strongly to Ellsworth
opposed by Mini-Farms, but opposed by Mini-Farms, but
Ellsworth Mini- would not Ellsworth Mini- would not
Farms maintain desired Farms maintain desired

Stakeholder

Supported by Strongly ® Supported by Not supported e Strongly
Support stakeholders opposed by stakeholders by stakeholders supported by
stakeholders stakeholders
Agency Strongly Opposed by ® Not supported Not supported ® Strongly
Support opposed by Queen Creek by Queen Creek by Queen Creek supported by
Queen Creek due to space e Could conflict Queen Creek
Poor image of constraints along with planned
the town from portions of the Germann Road
the north Ryan Channel improvements.
entrance. Could
. conflict with
planned
Germann Road
improvements.
Context. Meridian Road Meridian Road | ® Meridian Road Meridian Road | ® Meridian Road
Sensitivity Channel is Channel is Channel is Channel is Channel is
compatible compatible compatible compatible compatible
A portion of the A portion of the | ® A large portion A portion of the | ® Queen Creek
Queen Creek Ryan Road of the Queen Ryan Road Channel is not

Channel is not
compatible

Channel is not
compatible, but

Creek Channel
is not

Channel is not
compatible, but

compatible
because of

Germatiri Road is partially compatible is partially limited right-of-
Channel is not mitigated by e Germann Road mitigated by way
compatible, but landscape Channel is not landscape
is partially buffers. compatible, but buffers.
mitigated by is partially
landscape mitigated by
buffers landscape
buffers
W
e
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Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Biological ® Riprap channels | ® Riprap channels | ® Riprap channels | ® Riprap channels | ® N/A
Value decrease value decrease value decrease value decrease value
® Basinsincrease | ® Ryan Road ® Basins increase | ® Ryan Road
value and Channel utility value and Channel utility
preserve open co-location preserves open co-location
space diminishes space diminishes
biological e Basins increase biological
habitat value and habitat
® Basins increase preserve open ® Basins increase
value and space value and
preserve open preserve open
space space
Multiuse ® Basin has high ® Multi-use value | ® Channels/ ® Multi-use value | ® Basin in future

/Recreational

v multi-use of the Ryan maintenance of the Ryan park has highest
Opportunities potential Channel could roads could be Channel could multi-use value
e Channels be enhanced due used as walking be enhanced due | o Trails could be
/maintenance to co-location of trails to co-location of incorporated
roads could be power line ® Basin could be power line along the Queen
used as walking corridor used to view corridor Creek and
trails ® Channels/ limited wildlife | ® Channels/ Meridian
maintenance maintenance channels
roads could be roads could be
used as walking used as walking
trails trails
Ovenal Lowest Low Low Moderate Highest

Acceptability

Ly
e
9 Entellus
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4.6.3 Implementation

A summary of the implementation ratings for the Rittenhouse Zone alternatives is
shown on the table below.

Table AD 4.6.3 - Rittenhouse Zone - Implementation

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Ease of Straightforward
ST b .utllmes Straightforward Straightforward Straightforward Straightforward
relocation may be
challenging
Funding ® Germann Channel: | ® Queen Creek is ® Germann Channel: | ® Queen Creek is ® Meridian Channel:
partners Queen Creek, Mesa primary funding Queen Creek, Mesa primary funding Developer built
® Meridian Channel: partner ® Meridian Channel: partnex ® Interceptor
Queen Creek, Pinal | ® Meridian Channel: Queen Creek, Pinal | ® Meridian Channel: channels:
County Queen Creek, Pinal County Queen Creek, Pinal developers
® Interceptor County ® Queen Creek County ® Detention basin:
channels: ® SRP may share Channel & Basin: ® SRP may share Queen Creek
developers right-of-way costs Queen Creek right-of-way costs e Queen Creek
® Germann/Ellsworth for Ryan Channel ® Interceptor for Ryan Channel Channel: Queen
Basin: Queen channels: Creek
Creek developers
Need for
interim None None None None None
facilities
Potential for Limited: Dual-channel scenario | Limited: most of the High: Queen Creek
phased None infrastructure is one offers some improvements are for | may construct
construction main channel opportunity for one main channel detention basin early
phasing
Overall
Implemen- Moderate Low Moderate Low High
tation
%
e
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4.6.4 Effectiveness

The effectiveness of each Rittenhouse alternative was evaluated and summarized in the

table below.

Table AD 4.6.4 - Rittenhouse Zone - Effectiveness

Criteria Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative 5

Efficient / effective

use of existing Yes No No No Yes

facilities

ggség):g?: 6 Y sq mi 6 Y sq mi 6 ' sq mi 6 Y4 sq mi 6 Y4 sq mi
Ryan Road Along Ryan
Channel west Road west of

Level of Protection 100-year 100-year 100-year of Ellsworth Crismon Road:
Road: Less less than 100-
than 100-year year

gt;'?:il:/eness High High High Moderate High

4.6.5 Evaluation of Rittenhouse No Further Action Alternative
Costs

The cost associated with the No Further Action Alternative was assumed to be the full
cash value of property within the Rittenhouse Zone per 2011 assessed values. It is
recognized that the cost of the No Further Action alternative would exclude land
values; additionally, it is unlikely that improvements would suffer a complete loss.
However, this approach was taken to provide a basic, relative cost comparison to aid in
selecting a recommended alternative. As such, Alternatives 1 through 5 provide flood
protection to land and improvements within the Rittenhouse Zone that has a total
estimated value of $113 million.

Acceptability

Future conditions hydrologic modeling shows that flooding will increase significantly
as the agricultural fields change to urban development. Flooding in the future will be a
big issue in this area. Also, current regulations only require developers to pass the
existing 100-year flow through their development. Since future flows will increase
upstream, developers would be forced to accommodate these increased flows on-site
since there are no downstream facilities to handle the increased flow. Property owners
and developers are unlikely to accept this additional burden.

The outfall for this area is the Rittenhouse Channel owned by the District. The future
flows that would reach the Rittenhouse Channel will overtax it, reducing the level of
protection provided.

Iy
3
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Effect

iveness

Agricultural fields typically allow very little runoff even during large storm events. As
these agricultural fields are developed, more runoff could be expected and current
regulations to retain the NOAA 14 runoff may not mitigate the increases.

Implementation

The Town of Queen Creek follows the Maricopa County drainage regulations, which
requires the retention of the NOAA 14 100-year 2-hour rainfall on-site.

4.6.6 Rittenhouse Zone Alternatives Evaluation Summary

Table AD 4.6.6a - Rittenhouse Zone - Evaluation Summary (Including Costs)

Criteria | Alternative 1 Alternative 2 Alternative 3 Alternative 4 | Alternative 5 |
(Lj‘of:tfyde $39,947,000 | $32,956,000 $34,183,000 $96,451,000 | $9,679,000
Acceptability Lowest Low Low Moderate Highest
Implementation Moderate Low Moderate Low High
Effectiveness High High High Moderate High

Ranking ® L B

Table AD 4.6.6b - Rittenhouse Zone - Evaluation Summary (Excluding Costs)

Criteria Alternative 1 Alternative 2 Alternative 3 | Alternative 4 | Alternative 5
Acceptability Lowest Low Low Moderate Highest
Implementation Moderate Low Moderate Low High
Effectiveness High High High Moderate High

Ranking » ® ®

4.7 RITTENHOUSE ZONE RECOMMENDED ALTERNATIVE

Based on the rankings according to the established criteria, Alternative 5 was selected to
move forward as the recommended. Alternative 5 will be studied in more detail and adjusted
as necessary. Results of the analysis will be included in Volume RA — Recommended

Alternative.

Z
e
Q Entellus
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Entellus

2255 N. 44th Street Suite 125
Phoenix, Arizona 85008,3299

Tel. 602.244.2566
Fax, 602,244,8947
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Web. www.entellus.com
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