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' EAST MESA AREA DRAINAGE MASTER PLAN UPDATE
RECOMMENDED ALTERNATIVE REPORT
FOR THE RITTENHOUSE ZONE
VOLUME RA

SECTION RA-1: INTRODUCTION

The East Mesa Area Drainage Master Plan (ADMP) Update was initiated to develop and
recommend context-sensitive and 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 by the Flood Control District of Maricopa County (District) under Contract FCD
2011CO017 to update the previous ADMP (1998 ADMP) prepared by others (Reference 234).
This report presents the selected alternative and associated analyses for a portion of the original
study area described below.

Physical changes have occurred in the watershed since completion of the /998 ADMP, including
the first phase of the new SR-24 Gateway Freeway, currently under construction between SR-
202 and Ellsworth Road. The new freeway will ultimately intercept a substantial amount of
runoff and alter drainage patterns in the study area.

Another change in conditions is the publication of NOAA Atlas 14 - Precipitation-Frequency
Atlas of the United States, Volume 1 Version 4.0: Semiarid Southwest (Arizona, Southeast

. California, Nevada, New Mexico, Utah), which supersedes NOAA Atlas II used in the
development of the original hydrology. The net effect of NOAA Atlas 14 is a decrease in runoff
volume estimated for the 100-year, 2-hour storm. Most local jurisdictions use this document as
the basis for retention/detention requirements for new development; therefore, future conditions
assumed for the /998 ADMP must be modified accordingly.

Finally, the /998 ADMP had included two regional detention basins to be located in Pinal
County. Because the District prefers to locate infrastructure within Maricopa County where
practicable, the location of these basins was revisited.

1.1 HYDROLOGY UPDATE

Since the /998 ADMP, the District generated an updated hydrologic model using the latest
information available for the watershed, including planned future improvements. The
hydrologic update also evaluated the effect of the new peak discharges on existing
infrastructure for both existing and future conditions. The hydrologic analysis for the current
update was based on this model, documented in the 20/ East Mesa Area Drainage Master
Plan Hydrology Update (Hydrology Update) (Reference 99). The District’s hydrologic
model was subsequently refined during the analysis of the recommended alternative
(Appendix A).
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1.2 PROJECT GOALS

The goals of this project are to update the /998 ADMP and develop recommendations that
would provide an adequate regional drainage system that maximizes the use of existing
infrastructure.

1.3 MODIFIED STUDY FOCUS

The watershed from the original East Mesa ADMP Update study area included the drainage
area between the Powerline, Vineyard Road, and Rittenhouse Flood Retarding Structures
(PVR Structures) on the east and the East Maricopa Floodway (EMF) on the west. It was
divided into three somewhat hydrologically independent segments (Figure RA 1.3):

e SR-24 Zone: The portion of the watershed between the Powerline Floodway on the
north and the future SR-24 alignment on the south.

e Ellsworth Zone: Extends from the future SR-24 alignment south to Germann Road
within Maricopa County and to Queen Creek Road in Pinal County.

e Rittenhouse Zone: Extends from the Ellsworth Zone south to the study boundary at
the Rittenhouse Channel and Ocotillo Road.

Entellus developed and evaluated drainage alternatives for all three zones, as documented
previously in Volume AD, Proposed Alternatives Development and Evaluation. However, the
two northern zones, SR24 and Ellsworth, were not carried further under this study effort. The
recommended alternative for the Rittenhouse Zone is described herein.

1.4 RITTENHOUSE ZONE STUDY AREA

As shown in Figure RA 1.4a, the study area encompasses portions of Pinal County and
Queen Creek and drains to the existing Rittenhouse Channel. The planning effort lies
between the Maricopa/Pinal county boundary and the Rittenhouse Channel.

The Rittenhouse Zone includes a mix of residential, industrial, and agricultural development,
except for a relatively small area of natural desert near the PVR Structures. Portions of the
study area are experiencing rapid changes in growth, with agricultural and industrial uses
being converted to residential and commercial developments.

1.4.1 Existing Drainage Facilities

Regional drainage infrastructure within the Rittenhouse Zone includes the Rittenhouse
Channel and its extension along Queen Creek Road. In addition, individual
developments have constructed channels and basins to handle local runoff. Figure RA
1.4b shows the location of the primary existing drainage facilities.

Another existing facility is a tail water ditch located in Pinal County along the Meridian
Road alignment. This channel was not engineered, and its capacity and structural
integrity is of concern. The channel embankment was overtopped and breached in the
1990s between Germann and Queen Creek roads.

ly
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. 1.4.2 Drainage Issues

There are capacity concerns with Rittenhouse Channel, and the area does not have
coordinated regional drainage facilities. As development continues, a significant
portion of agricultural storage will be lost; the amount of runoff will increase
accordingly and concentrate along Germann and Queen Creek roads. As shown in
Table RA 1.4a, this increase will have a negative effect on the Rittenhouse Channel,
resulting in loss of freeboard and potentially overtopping in some reaches. Figure RA
1.4¢ shows the known drainage issues.

Table RA 1.4a — Comparison of Rittenhouse Channel Capacity with Existing and
Future Discharges

i Existing Future
Desien Hydrologic Conditions Conditions
Location 8! Concentration 100-year 100-year
Capacity . . )
(cfs) Point Discharge Discharge
(cfs) (cfs)
East of Ellsworth Rd 520 CPRI18 680 910
Ellsworth Rq to near 210 CPR22 690 390
Hawes Rd alignment
Near Hawes Rd
alignment to Germann 1050 CPR21 870 1520
® |«
Germann Rd to south
of Pecos Rd 1400 CPR25 910 1480
Power Rd and Pecos
Rd to EMF 1500 CPR24 1050 1530

In addition to capacity concerns with Rittenhouse Channel, drainage issues have been

reported along Germann and Queen Creek roads and are likely to worsen as farmlands

are converted to urban developments in the future. Farmlands are flat and retain a

considerable amount of runoff, typically much more than traditional residential and |
commercial developments. Additionally, the NOAA Atlas 14 precipitation update |
essentially decreases the runoff volume required to be retained onsite by development.

These circumstances have the effect of increasing runoff under future conditions. Table

RA 1.4b shows flow increases that can be expected at specific locations within the

study area.

Another location of concern is the combination channel/levee along Meridian Road,
intended to intercept runoff from just south of Germann Road and convey it to Pecos
Road. As previously noted, this channel is not engineered and its embankment on the
west side has been breached in the past.

e
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. Table RA 1.4b - Increase of Flows Generated by Future Development

Hydrologic | Existing Conditions | Future Conditions
Location Concentration | 100-year Discharge | 100-year Discharge
Point (cfs) (cfs)
Germann &
Ellsworth CPR16 749 1024
Ryan & Ellsworth CPR17 166 729
Queen Creek &
Ellsworth CPR18 683 907
Germann & S1gnal CPRI1 755 1147
Butte
Quesn Cresk & CPRI2 864 1165
Signal Butte
Germann &
Meridian CPRS 460 721
Ryan & Meridian CPR9 399 609
Oneen Lregk & CPR10 1379 1384
Meridian

1.5 PROJECT REPORTS

‘ The East Mesa ADMP Update was conducted under several major tasks, and the work was
documented accordingly:

e  Volume DC: Data Collection and Analysis

- Collection/review of available studies, documented problem drainage areas

- Initial public and stakeholder input

- Task included the SR24, Ellsworth, and Rittenhouse portions of the original study
area

e Volume AD: Proposed Alternatives Development and Evaluation

- Project brainstorming

- Development and technical evaluation of alternatives

- Preliminary cost estimates

- Continued public and stakeholder input

- Task included the SR24, Ellsworth, and Rittenhouse portions of the original study
area

e  Volume RA: Recommended Alternative for the Rittenhouse Zone

- Presentation of Alternative — Rittenhouse Zone only
- Technical evaluation of alternative

Estimated costs

Implementation considerations

W
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e Volume SP: Stakeholder Involvement Plan

- Identification of potential stakeholders
- Proposed plan for effective interaction
- Stakeholder involvement notebook
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SECTION RA-2: SELECTION OF THE RECOMMENDED ALTERNATIVE

2.1 ALTERNATIVES CONSIDERED

As part of the East Mesa ADMP Update, the study team developed five alternatives for
consideration to provide a regional drainage plan for the Rittenhouse Zone. Public and
private sector stakeholders were invited to review the options and provide input.

2.1.1 Alternative 1 — Germann Road Channel and Detention Basin
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Alternative 1 See Proposed Alternatives Devel and Evaluation - Violume A

As shown in the diagram, components of Alternative 1 include:

e A large channel along Germann Road to carry storm water from Pinal County to
the Rittenhouse Channel

e North/south interceptor channels to collect local storm water, to be constructed
by future developers as part of their onsite drainage conveyance system

e The planned channel extension along Queen Creek Road to collect local storm
water

e A large detention basin near Germann and Ellsworth roads
e A small detention basin at Queen Creek and Crismon roads

e An interceptor channel along Meridian Road
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‘ 2.1.2 Alternative 2 — Ryan Road Channel
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This concept is similar to Alternative 1, except that the Germann Road channel would
be moved south to follow the Ryan Road alignment along the Salt River Project (SRP)

. power line corridor. Between Meridian and Signal Butte roads, the channel would
follow the future Signal Butte Road realignment. Also, the large detention basin near
Germann and Ellsworth roads is eliminated and a smaller detention basin would be
located at Hawes and Ryan roads.
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‘ 2.1.3 Alternative 3 — Germann Road Channel & Queen Creek Road Channel/Detention Basin
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Alternative 3 is comprised of:

Entellus

A large channel along Germann Road to carry storm water from local sources to
the Rittenhouse Channel

The planned channel extension along Queen Creek Road to carry storm water
from Pinal County and local sources to the Rittenhouse Channel Extension

An interceptor channel along Meridian Road
North/south interceptor channels to collect local storm water

A detention basin near Queen Creek and Crismon roads




‘ 2.1.4 Alternative 4 — Queen Creek/Ryan Road Channel and Detention Basins
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This concept is similar to Alternative 2, except that the channel would follow Queen
. Creek Road between Meridian and Signal Butte roads instead of along the future Signal
Butte Road realignment. Also, the large detention basin at Germann and Ellsworth
roads would be replaced by a basin near Crismon and Ryan road alignments and
another small basin on Town-owned property at Signal Butte and Ryan road

alignments. In addition, the portion of the Ryan Channel west of Ellsworth Road was
modified to fit within the 100-foot SRP easement.
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‘ 2.1.5 Alternative 5 — Queen Creek Channel Extension and Detention Basins
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Alternative 5

Alternative 5 is a significant departure from the others; in lieu of constructing a large,
regional drainage infrastructure, the concept relies on participation from the Town of
‘ Queen Creek and developers to manage runoff. It includes the following elements:

e Increased onsite retention requirements for future development. Requires
development to retain a 20% increase over the current retention requirement of
2.219 inches of rainfall. This would avoid overtaxing the Rittenhouse Channel.

e A north channel along Meridian Road to capture storm water from Pinal County
and take it north to a future channel. Developers would be responsible for
constructing the portion of the channel south of Germann Road as part of their
offsite drainage conveyance system.

e A large detention basin within Queen Creek’s future East Park Sports Complex
to collect runoff from Pinal County and meter it out toward Queen Creek Road

e A south channel along Meridian Road and through the development to be
constructed by development to pass offsite storm water from Pinal County and
deliver it to the basin at the East Park Sports Complex.

e The planned channel extension along Queen Creek Road to collect drainage
from the future East Park Sports Complex detention basin and ultimately take it
to the Rittenhouse Channel.

Alternative 5 also assumes that SRP’s future transmission corridor along the Ryan
Road alignment will be preserved and used by adjacent property owners for open space
and storm water retention.
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‘ 2.2 STAKEHOLDER INPUT

A number of group and individual meetings were held with stakeholders to obtain their input
on the alternatives. The stakeholders included SRP, Arizona Department of Transportation
(ADOT), and landowners. The following feedback was obtained:

e SRP would be amenable to allowing detention and/or conveyance facilities within its
power easement, subject to restrictions that would prevent interference with its power
lines or maintenance work.

e ADOT is conducting a corridor study of Germann Road and voiced concern over very
limited available right-of-way for a large channel.

e Area landowners were strongly opposed to a large channel along the Ryan Road
alignment and noted reservations with locating regional detention basins on property
slated for development.

Initial stakeholder feedback was documented in Volume DC and Volume AD. Additional
stakeholder feedback is presented in Section 2.3, Selection Process.

2.3 SELECTION PROCESS

All five alternatives were previously considered based on the evaluation criteria documented
in Volume AD. The criteria are summarized in Table RA 2.3a.

‘ Table RA 2.3a - Evaluation Criteria
Performance oqs .
e Definition Range of Rating
Criteria
Life-Cycle Cost | The cost to construct the Low
facilities, as well as costs to ® Highest life-cycle cost

maintain them throughout the

useful life (assumed to be 50 High
years) ® ] owest life-cycle cost
Acceptability Public, stakeholder, and agency | High
support; compatibility with the ® Consensus of strong support by residents,
surrounding environment; effect stakeholders, and agencies

on biological resources; multi-

i ® [s context-sensitive with surroundings
use opportunities

® Enhances biological resources
® Accommodates multi-use facilities

Low
® Strong opposition from residents, stakeholders, and
agencies
® s not compatible with surroundings
® Does not enhance biological resources
® Does not support multi-use opportunities
Implementation | Ease of construction; ability to High

construct in phases; availability e Construction is straightforward
of funding partners; : :

£ parrners; r}eed fgr' : ® Construction of elements can be easily phased, and
construction of interim facilities

%
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Performance
Criteria

Definition

Range of Rating

segments are effective prior to completion of later
phases

® Has significant opportunities for funding
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; extent
of watershed protected; use of
existing drainage facilities

High
® 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

Low
® Provides reduced level of service as compared to
100-year flood protection

® Protects a relatively small portion of the watershed
® Does not maximize the capacity of existing facilities

The evaluation was conducted both with and without costs as a criterion. This allowed
consideration of the benefits that could be realized, regardless of differences in cost, in order
to fully appreciate comparative benefits. The results of the evaluation are reproduced in
Table RA 2.3b and Table RA 2.3c.

Table RA 2.3b - Rittenhouse Zone - Evaluation Summary (Including Costs)

Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4 | Alternative 5
e §39,047,000 | $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 g ® »
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Table RA 2.3c - 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 & @ »

2.3.1 Selection of Alternative 5

The benefits of Alternative 5 were found to be considerably greater than any of the other
alternatives, and no fatal flaws were identified. Advantages include:

e///
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The existing drainage infrastructure is fully used. Land already dedicated by property
owners along Queen Creek Road will be used for the future channel. Also, the capacity of
Rittenhouse Channel will be used fully without overtaxing it.

Does not require any new regional channels west of Crismon Road. Disruption to parts of
Queen Creek that have already been developed will be minimized

Minimizes expensive new infrastructure. The detention basin and a small outlet channel
will be located on property already owned by the Town (future East Park Sports Complex
site). It is noted that the remaining privately-funded facilities would be needed regardless
of the recommended alternative because new development is required to accept and
convey offsite drainage that enters the property.

Does not require land purchases. The future detention basin and outlet will be located on
land that is owned by the Town for the future East Park Sports Complex. Land for the
Queen Creek Channel Extension has already been dedicated by adjacent property owners.

Encourages open space in the design of future development. The increase in retention
requirements for future development fosters reduced densities and more open space.

Turns the single-purpose SRP utility corridor into an amenity. Property owners adjacent
to SRP’s power transmission line can transform it into a multi-purpose amenity for the
community and provide access to the future East Park Sports Complex.

Distributes contributions from future developers fairly. Under the proposed alternative,
retention requirements would be increased equally for future developments in order to
avoid large, expensive channels. Otherwise, the greatest burden of future drainage
facilities would be borne by the last properties to develop. This alternative avoids leaving
the last developer “holding the bag.”

Provides a road map for future development. The proposed alternative will provide
guidance for future development to construct a fully-functioning, coordinated drainage
system.




Disadvantages of Alternative 5 were identified as follows:

The alternative provides 100-year flood protection, except between Ellsworth and Hawes
Road along Ryan Road. The system is “pinched” at Ellsworth Road by existing and near-
future developments. Therefore, this portion of the system provides an estimated 75-year
level of flood protection.

The detention basin in the future East Park Sports Complex site will flood some of the
sports fields during major storms. During this time, the fields will not be available for
use. Additional field and equipment maintenance will also be needed after major storms.

2.3.2 Summary of Rejected Alternatives

During the evaluation, “fatal flaws” were identified with several of the alternatives. The
following alternatives were no longer considered based on the disadvantages described below.

2.3.2.1 Alternative 1 Disadvantages

The Germann Road Channel top width varies from 50 to 75 feet, and the required right-
of-way is between 80 and 135 feet. The available right-of-way west of Ellsworth Road is
very limited; channel construction could require purchase of existing homes.

A channel along Germann Road would limit access to adjacent properties.
Construction and maintenance costs would be high.

The detention basin is located on prime real estate and would require a property owner to
sell a considerable portion of land.

No town parks are planned in the vicinity of the detention basin; therefore, its value as a
multi-purpose facility is limited.

Germann and Ellsworth roads are at a primary entrance to Queen Creek, and a single-
purpose detention basin would present a visually poor image for the town.

2.3.2.2 Alternative 2 Disadvantages

Y
e
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The Ryan Road Channel top width is 120 feet, and the required right-of-way is 180 feet,
which is much wider than SRP’s 100-foot easement.

The available right-of-way west of Ellsworth Road is very limited.
Construction and maintenance costs would be high.

SRP has restrictions on building a channel within its power line corridor. This results in
an even wider overall footprint.

The detention basin at Hawes and Ryan Roads is located on land already slated for the
Queen Creek Station development.
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Plans for Queen Creek Station don’t allow for a large channel along the SRP power line
corridor, and the existing Ellsworth Mini-Farms development prevents expansion to the
north.

Private-sector stakeholders have voiced strong opposition to this alternative.

2.3.2.3 Alternative 3 Disadvantages

The channels along both Germann Road and Queen Creek Road would limit access to
adjacent properties.

Required right-of-way widths for the channels are high. The Queen Creek Road Channel
right-of-way width is 135 feet. The Germann Road Channel right-of-way width east of
Ellsworth Road is 135 feet; west of Ellsworth Road, the right-of-way width is 85 feet.

The available right-of-way along Germann Road west of Ellsworth Road is very limited;
channel construction could require purchase of existing homes.

Construction and maintenance costs would be high.

The proposed detention basin is located on prime real estate and would require the
property owner(s) to sell nearly two entire parcels.

No additional town parks are planned in the vicinity of the detention basin. Therefore, its
value as a multi-purpose facility is limited.

. 2.3.2.4 Alternative 4 Disadvantages

Depending on its location, the required channel right-of-way width for the Ryan Channel
ranges from 135 to 265 feet.

Available right-of-way along Ryan Road west of Ellsworth Road is very limited. The
channel would also conflict with planned amenities within the Queen Creek Station
development. Due to this ROW constriction, it does not appear that there is adequate
ROW to safely convey the 100-year flood.

Construction costs would be high, and maintenance costs would be very high.

The detention basin west of the Crismon and Ryan road alignments is located on prime
real estate and would require a property owner to sell a considerable portion of land.

No additional town parks are planned in the vicinity of the proposed detention basin at
Crismon and Ryan roads; therefore, its value as a multi-purpose facility is limited.

Private sector stakeholders have voiced strong opposition to this alternative.




SECTION RA-3: REFINEMENT OF RECOMMENDED ALTERNATIVE

3.1 HYDROLOGIC REFINEMENT

The hydrologic analysis was based on a model developed for the 20// East Mesa Area
Drainage Master Plan Hydrology Update (Hydrology Update) (Reference 99), which was
prepared by the District. The hydrologic modeling for the Rittenhouse Zone was refined
during the analysis of the recommended alternative (Appendix A).

3.1.1 Drainage Characteristics

The watershed contributing runoff to the Rittenhouse Zone covers approximately 13
square miles The Maricopa County portion is characterized by agricultural, industrial,
and residential land uses with little undeveloped desert. The Pinal County portion of the
watershed, which is outside the project planning area, has also experienced heavy
agricultural and residential development.

3.1.2 Methodology

The U.S. Army Corps of Engineers HEC-1 Flood Hydrograph Package was used to
estimate peak runoff. Use of the model was guided by the Drainage Design Manual for
Maricopa County, Arizona, Volume I, Hydrology (Hydrology Manual).

3.2 DESIGN CRITERIA

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).

3.2.1 Open Channels
The proposed channels included riprap-lined and movable-bed types.

Channel Section. A range of channel bank side slopes and flow velocities were
assumed as shown below:

Channel Minimum Maximum Minimum Maximum
Type Side Slope (h:v) Side Slope (h:v) Velocity (fps) Velocity (fps)
Riprap E | 6:1 2.5 6.0
Movable Bed 6:1 12:1 2.5 4.0
Concrete 0:1 151 2.5 10.0

Flow depths were generally kept 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 added at 25% of the flow depth plus the
‘ velocity head. A minimum freeboard of one foot was used for all channels regardless of
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. the required freeboard calculation. An exception to this criterion is a 2,000-foot section
of channel within the East Park Sports Complex. For this segment, the east bank would
spill into the park and flow into the basins with no freeboard provided. However, for
the west bank the freeboard criterion was held, requiring a 2-foot high embankment.
The conceptual design includes very conservative assumptions, and during the final
design it is likely that the freeboard requirement may be met with little or no
embankment (see Appendix B-1 for potential refinement to be considered during final
design).

Channel Roughness Coefficient. Manning’s n was 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, the Ds size of the rocks found in
nearby native soils, and recommended values for riprap. An n value of 0.015 was
assumed for concrete and 0.04 was assumed for hydroseeded earthen channels.

Longitudinal Slope. The longitudinal slopes were set at the natural grade slope where
possible and were set within the maximum Froude number and velocity range criteria.

Drop Structures and Channel Profile. All velocities were within the acceptable range;
therefore no drop structures were required. Channel top-of-bank matches the adjacent
natural ground elevation.

Side Drainage. Side drainage was incorporated in the channel configuration at specific
locations with scuppers and riprap protection to prevent erosion of the channel side
slopes. Along the Queen Creek Channel, side drainage will be intercepted by swales in

. the bank and conveyed to inlets. The inlets could be openings in the planned screen
berm or pipe inlets with drains.

Maintenance Road. A 14-foot maintenance road/multi-use path is included adjacent to
the Meridian Channel and is assumed to allow public access. The Queen Creek Channel
extension and the East Park Sports Complex channels do not include a maintenance
road since they can be accessed through public roads or park facilities. The road is
assumed to have a 4-inch gravel surface.

Fencing. A guard rail is included for channels where the side slope along an adjacent
street exceeds 3:1.

Concrete Lining. No concrete lining was specified for any of the recommended
improvements.

3.2.1.1 Queen Creek Channel Landscaping

Design Concept. The Queen Creek Channel serves as the outfall for the East
Park Sports Complex Basin, conveying storm water from the basin outfall at
Merrill Road south to Queen Creek Road then west to the existing Rittenhouse
Channel system. Visually, the Queen Creek Channel serves as a transitional
element between two land uses with residential properties to the immediate
south and industrial sites such as a large solar panel complex on the north. The
Queen Creek Channel concept was developed in order to accomplish the
following:

4
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1. Accomplish the storm water mitigation requirements of the East Mesa
Area Drainage Master Plan Update.

2. Provide screening of the hardened channel sections and serve as visual
mitigation for suburban residents to the south looking over the channel
north to the industrial sites.

3. Incorporate multi-purpose storm water management techniques such as
street run-off harvesting into water harvesting micro-basins.

Landscape elements should be responsive to the requirements of the Town of
Queen Creek’s Zoning Ordinance, and integrate into any existing landscape
areas.

Flood Protection Structural Method: Enhanced Hard
Landscape Design Theme: Enhanced Desert

Multi-use Function: Incorporate the Town’s 6-foot wide meandered
sidewalk into the landscape buffer

Landscape Setbacks: 5 feet outside, 10 feet inside. Conceptual design
included configuring the inside landscape setback
adjacent to the roadway landscape setbacks for Queen
Creek Road and Merrill Road

Side-slopes: 3:1 with 3” rock mulch (private side), vertical wall
(street side). Include form liner and paint or stain for
wall segments visible to the general public. This is
believed to be limited to the reach along Merrill Road
where the channel will be visible to both vehicle
occupants on Merrill Road as well as visitors to the
Barney Family Sports Complex.

Channel Bottom: Earthen with hydroseed for erosion and dust control

Landscape Recommendations. Extending the wall height an additional two feet
above the height needed for flood conveyance freeboard allows for additional
berming which will be more effective in screening the channel. A view fence-
type wall should also be incorporated into the design to provide security as well
as added aesthetics in accordance with the Town of Queen Creek's Zoning
Ordinance Section 5.2 — Fencing. Final design for the channel should
incorporate recommendations from the Town’s ordinance for the view fence
and wall.

Landscape materials and densities should be in accordance with Section 5.3 -
Landscape, and include an automatic irrigation system in accordance with
zoning requirements. Street run-off water harvesting should augment irrigation
system to provide natural irrigation to the vegetation in the right-of-way.

Moderate-sized trees limited to the road side of the channel were selected for
this channel in order to reduce the potential “shading” of the solar complex
while allowing for multi-story canopy vegetation in the channel frontage.

3-3




Shrub and accent species selected for the Queen Creek Channel as indicated in
the channel plan legend are intended to provide multi-seasonal interest and
effective year-round screening of the channel. A multi-story vegetative
community including ground covers, moderate, and tall shrubs create greater
visual interest and are more likely to accomplish the visual mitigation objectives
for the structure.

3.2.1.2 Movable Bed Channel Landscaping

g
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Design Concept. The reach of movable bed channel within the recommended
alternative will be implemented by private entities, and subject to change based
on the direction and goals of the private owners. The following design
objectives and guidelines are included for continuity between the alternative
development and the recommended plan, and to provide documentation for the
design parameters developed for the channel. The conceptual moveable bed
channel concept was developed in order to accomplish the following:

1. Accomplish the storm water mitigation requirements of the East Mesa Area
Drainage Master Plan Update.

2. Replicate a natural wash with a dynamic low-flow component that may
erode and deposit sediment within channel limits, but continues to protect
adjacent properties through the use of barrier structures such as launchable
riprap cut-off walls. Vegetation should be selected to best replicate that
found in existing washes in the area.

3. Facilitate the use of the channel bottom as an equestrian trail and the use of
the O&M road as a multi-use path.

Local flows should be captured in water-harvesting swales within the landscape
setbacks to provide natural irrigation to the vegetation at the top of bank and
reduce channel maintenance by controlling where offsite flows enter the
channel system. Side-slope warping should be used to create a varied and
meandered low-flow channel that serves a dual use as an equestrian path.

Flood Protection Structural Method: Semi-soft
Landscape Design Theme: Natural Riparian Sonoran Desert Wash

Multi-use Function: Equestrian trail (in low-flow), preserve passive open-
space, and allow for dual-use of the O&M road as a
multi-use path

Landscape Setbacks: 10 feet, both sides of channel

Side-slopes: 8:1 average, 6:1 to 12:1 allowed for side-slope
warping.

Landscape Recommendations. Native riparian hydroseed would be applied to
the landscape setback and side-slopes. No hydroseed is recommended in the
low-flow component in order to minimize obstructions as an equestrian trail.
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. Trees should be native species planted as tall-pots to avoid the need for
supplemental irrigation. Tree density should reflect that found adjacent to
natural washes in the area. Based on a representative section of Siphon Draw
Wash, one tree for every 20 feet of channel should be included in the design.
Trees should be scattered into natural-appearing random groupings along the
low-flow channel, with fewer trees placed along the top of bank.

3.2.2 Box Culverts

Height and Cover Requirements. The minimum height and cover for box culverts were
assumed to be four feet and one foot, respectively.

Design Flow. The 100-year design flow used to size the channels was also used in
sizing box culverts to mitigate backwater effects.

3.2.3 Queen Creek East Park Sports Complex Detention Basin

Formerly identified as East Park by the Town of Queen Creek, the East Park 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 Five to nine soccer fields

e 25,000 sq. ft. recreation center that anchors an active core area to include
basketball, tennis, and volleyball courts around a three-acre lake that also serves
as a source for irrigation of the park turf

e Multiple playgrounds

A 23-acre public works yard and a 2.5-acre fire station also need to be accommodated
on the Town-owned parcel. A minimum of 120 acre-feet of flood storage capacity has
been integrated into the park concept as part of the regional flood mitigation plan.

A network of basins connected by a conveyance channel has been designed to the 15%
level. The system accomplishes the flood mitigation needs of the project and
accommodates the park program. This included a conveyance channel routed partially
along the SRP easement on the north property line, then south along Merrill Road to the
Queen Creek Channel, which connects to the existing Rittenhouse Channel Extension
just west of Crismon Road. A deep sediment capture basin was designed at the intended
inlet located near Signal Butte and Ryan roads, providing developers opportunity to
connect to the basin system. Soccer fields and four ball fields were also located in
basins connected to the channel. Detention basin design parameters are as follows:

Parameter Minimum Maximum
Side Slope 6:1 5:1
Longitudinal Slope 0.5% (turf or earthen) 1%
0.2% (concrete) 0.5%
Cross Slope 1% n/a

‘ Depth 2 fi 6 fi
4
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‘ Maintenance Access. No separate maintenance roads were assumed for the basin
system since it will be located on Town property. The park facility design will need to
accommodate access to the associated drainage channel.

Basin Outlet. The basin outlets are pipe culvert that conveys storm water from the
individual basins back into the channel. The outlets range from 30" to 36" culverts.

Basin Overflows. For storms greater that the 100-year design, the basins will overflow
into the channel or other non-critical areas such as parking lots or ball fields and
eventually will re-enter the channel.

Basin Freeboard. The basin freeboard was set to one foot above the 100-year
maximum water surface.

Basin Inlet Side Weirs. Side weirs are provided in the channel to divert flows to the
basin. The side weirs work in conjunction with control structures in the channel, which
restrict flow and force it across the side weirs into the basins.

Landscape Recommendations. Final landscape design for the park will be per the
Town of Queen Creek and complement the park setting, with the following
considerations:

e SRP has its own planting requirements; channel segments located within the
SRP easement should be landscaped in accordance with the most current
acceptable plant list and with SRP approval.

. e Where possible, channel segments should be turf-lined to resist erosion and
provide additional open-space value.

e Basin landscaping should be developed in accordance with the specific
programming for those basins, including soccer fields, ball fields, and
amphitheater use.

3.2.4 Sediment Transport Estimates

Scour depths and riprap sizes were generally estimated using the methodology
described in the Hydraulics Manual. The specific equations and approach used for the
analysis were referenced from the District’s River Mechanics Manual for DDMSW.
Sediment transport analysis was performed as part of the Proposed Alternatives
Development and Evaluation and is documented in Volume AD. Scour estimates
assumed the following:

e Factor of safety: 1.3

e Long-term scour: Level 1 - State Standard equation
¢ General scour: Lacey's equation

e Bend, local, and contraction scour is negligible

¢ Dune height of bed form scour: 0.225 x flow depth
e Low flow scour depth: 1 foot

Sediment yield for basins was estimated using DDMSW based on the methodology
recommended in the River Mechanics Manual for DDMSW. Sediment yield
. calculations are included in Appendix B2 - Sediment Yield Analysis.
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‘ 3.2.5 Life-cycle Cost Criteria

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

The planning-level estimates of costs are for budgetary purposes only.

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.

Unit costs for maintenance of retention basins and movable bed channels were
developed using maintenance costs for the Rittenhouse FRS provided by the
District. The East Park Sports Complex is an active recreational park that will
require more maintenance than a regular detention basin. However, for the
purposes of this analysis, it was assumed that additional maintenance will be a
part of the regular park maintenance activities and was not included in the
estimate.

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. This estimate includes land acquisition cost for the Queen Creek
Channel (including the reach along Merrill Road) and the East Park Sports
Complex. The City already owns the Park site and has secured dedications from
the developers for the Queen Creek Channel (including the Merrill Road
Reach).

3.2.6 Design Calculations

Design calculations performed for this analysis included a HEC-RAS analysis for the
Queen Creek, Meridian and East Park Sports Complex Basin system channels and a
sediment yield analysis for the East Park Sports Complex detention basin. These
analyses are included in Appendix B1.

Also, additional hydrologic analyses were performed to configure the multiple basins
system within the East Park Sports Complex. This analysis was performed to ensure
that a workable concept exists. However, during final design of the park and drainage
facilities, the configuration could be modified based on final programming for the park
as long it provides the storage required to mitigate capacity issues of downstream
infrastructure. The hydrologic analysis is documented in Appendix A.
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‘ 3.3 EXISTING UTILITIES AND DESIGN CONSTRAINTS

3.3.1 Existing Utilities

There are several utilities within the right-of-way of Queen Creek and Meridian
roads. At this time, the exact location is not known, but it is likely that the proposed
culvert under Queen Creek and Crismon roads will conflict with existing utilities. The
following utilities would need to be relocated:

e  12-inch water line

e  8-inch water line

e  Water line (size unknown)
e  QGas line

e  Fiber optic conduit

The culvert would also cross a sewer line; however, the sewer would most likely be too
deep to be in conflict with the proposed culvert.

The Meridian Channel culvert under Germann Road, which would be constructed by
private interests, may be in conflict with two existing gas lines that may need to be
relocated. Additionally, at this location two high-voltage power poles are in close
proximity to the proposed culvert and may require bracing during construction.

3.3.2 Future Utilities

SRP has been granted a Certificate of Environmental Compliance for its proposed Ball-
Pfister 230 kV power transmission line. A 250-foot corridor has been approved along
the Ryan Road alignment, and SRP is in the process of obtaining a 100-foot wide utility
easement within the approved corridor. A segment of the future power line is along the
Ryan Road alignment in Queen Creek, which runs along the north edge of the East Park
Sports Complex, and could affect the location and configuration of the park channel.
The timeframe for the line to be in service is between 2018 and 2022. Further
discussion of the issues associated with co-locating drainage facilities with power
transmission facilities within the SRP easement can be found in Section 4.4.

3.3.3 Planned Development

In the past year, there has been a marked increase in development interests in the Town
of Queen Creek. At this writing, Queen Creek Station at Ellsworth and Ryan Roads and
La Jara Farms at Rittenhouse and Ryan Roads are under construction. Additionally,
owners of several large parcels within the Rittenhouse Zone are in various stages of

planning.
3.3.4 Planned Public Drainage Improvements

The Town of Queen Creek has obtained a drainage easement along Queen Creek Road
between Crismon and Merrill roads. The intent is to extend the Rittenhouse Channel
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Extension, which is an element in the recommended alternative. The segment in the
recommended alternative is referred to as the Queen Creek Channel.

3.3.5 Transportation Studies

The Arizona Department of Transportation (ADOT) performed a transportation study
along Meridian Road between McDowell and Germann Roads. The corridor study was
funded through ADOT’s Planning Assistance for Rural Areas (PARA), with Pinal
County and the City of Apache Junction as participating jurisdictions. The final report,
Meridian Road Corridor Study, Germann Road to McDowell Boulevard, was
completed in October 2013. Although the study reach is outside the Rittenhouse Zone,
future drainage facilities would be required north of Germann Road to achieve full
functionality of the recommended alternative for the East Mesa ADMP Update. The
recommended alternative for Meridian Road consists of a total roadway right-of-way
section of 130-150 feet and does not include or address regional drainage needs.

A similar study was completed in July 2013 for Germann Road between Ironwood and
Power Roads. Regional drainage needs were considered in the study, but the Town of
Queen Creek did not support a regional channel along Germann Road because of the
limited available right-of-way and the need for drainage crossings of a channel.
Therefore, the recommended alternative does not include a regional drainage solution
within the roadway corridor.

3.3.6 Drainage Infrastructure Constraints

e Rittenhouse Channel Capacity. As previously noted, a primary drainage
constraint of the Rittenhouse Zone is the capacity limitations of the Rittenhouse
Channel. Because the Rittenhouse Channel is the downstream terminus, the
design of any future facilities upstream must consider its capacity constraints.

e Rittenhouse Channel Extension Capacity. Another design constraint is the
capacity of the Rittenhouse Channel Extension along Queen Creek Road to
Crismon Road. The extension is an open channel except for a buried segment
under Queen Creek High School. Discharge into the extension is limited to its
capacity of 520 cfs.

e SRP Power Line Easement. A potential critical constraint or opportunity is the
future power line easement along the north side of the East Park Sports
Complex. The proposed channel to convey flow to and from the basins is
adjacent to the easement. During design of the drainage facilities, co-locating
the channel with the SRP power transmission facilities may be explored and
likely would require adjustments to the channel configuration. The criteria to be
considered while exploring the co-location of the channel and power
transmission facilities is discussed in Section 4.4.

e Future Outfall. The outfall for the privately-built Meridian Channel is a future
channel that may not be constructed for some time. If development occurs first,
it would not have an adequate outfall. This would likely result in the flow
backing up in the channel and spilling to the west in the vicinity of Germann
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Road. Under current Town of Queen Creek regulations, the developer must
convey offsite runoff through the development and discharge downstream in the
same way as it discharges under predevelopment conditions. Until the outfall
channel is constructed, the developer should provide for interim infrastructure to
deliver these flows to their historical location. In order for the recommended
alternative to function as intended, these flows need to be conveyed north along
Meridian Road to Pecos Road. Until this happens, the area will have a lower
level of protection than if the recommended alternative was fully implemented.

Queen Creek Channel Right-of-Way. There is limited right-of-way along the
Queen Creek Channel. Along the Barney Farms Family Sports Complex, the
channel needs to fit within the existing 70-foot drainage easement along Merrill
Road. Along Queen Creek Road, there is also a 70-foot drainage easement in
front of the First Solar facility. In this area there is a 30-foot setback from the
First Solar perimeter wall to the edge of the drainage easement. The setback is
owned by First Solar. As part of our analysis, we assumed this land was not
available for the channel. However, in the future we recommend exploring the
possibility of trading the location of the drainage easement and the setback to be
able to provide more screening of the channel and the First Solar perimeter wall.

Sports Complex Programming. The East Park Sports Complex is programmed
as a tournament baseball and soccer facility. Tournaments are usually scheduled
months in advance and are very difficult to cancel or reschedule. This dictates
the need to minimize disturbances that could affect play. The layout shown in
the recommended alternative is only one of numerous layouts that could
function as intended.

Sports Complex Detention Design. The purpose of this facility is to reduce the
100-year downstream flows in the Queen Creek Channel to prevent runoff from
exceeding the design capacity of the existing Rittenhouse Channel Extension
and Rittenhouse Channel. In addition, the East Park Sports Complex basin
reduces the impact to development of increased future flows. It is anticipated
that during the programming of the park, significant variations will be explored
by the Town, and as long as those variations provide the flow attenuation
needed downstream, the intent of the recommended alternative is fulfilled.

Sports Complex Design Inflow. Under the recommended plan, the park basin
would only get runoff generated in Pinal County crossing into Maricopa County
south of Ryan Road, and developers are required to convey these flows from the
county boundary to Basin A on the east side of the park. The Town could
choose to allow the development immediately to the east (upstream from the
basin) to discharge excess on-site flow into the park basin. However, in that
case the facilities within the park would need to be upgraded and additional
storage within the park would be needed to compensate for the additional
inflow.
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SECTION RA-4: PRELIMINARY PLAN

The recommended alternative is presented in Figure RA 4. A conceptual design plan is
presented in Appendix C. The recommended alternative effectively mitigates capacity issues in
the Rittenhouse and Rittenhouse Extension channels. It also reduces and evenly distributes the
impact of increased flows expected in the future under fully-developed conditions. The plan
combines public and privately-funded facilities to create a coordinated regional drainage system.
It provides 100-year protection, except for a segment of reduced protection along Ryan Road
from Merrill Road to the Rittenhouse Channel. Table RA-4.1 shows the reduction in peak flow
provided by the recommended alternative throughout the Rittenhouse Zone.

Table RA-4.1 - Future Flows with and without Recommended Improvements

Future Future Conditions with Flow Reduction
Channel o
A . Conditions Recommended by
. Design Concentration
Location 4 A 100-year Improvements Recommended
Capacity Point ot : . )
(cfs) Discharge 100-year Discharge Improvements
(cfs) (cfs) (cfs)
Queen Creek Rd and Meridian Rd * N/A CPR10 1380 1380 0
Queen Creek Rd and Signal Butte Rd N/A CPR12 1170 340 830
Queen Creek Rd and Crismon Rd 520 CPRI1S5 950 520 430
Rittenhouse Extension East of .
‘ Ellsworth Rd 520 CPRI18 910 470 440
Rittenhouse Chanpel, Ellsworth Rd to 310 CPR22 390 450 440
near Hawes Rd alignment
R!ncnhouse Ch‘annel near Hawes Rd 1050 CPR21 1520 600 920
alignment to Germann Rd
Rmcnh(juse Channel Germann Rd to 1400 CPR25 1480 640 340
south of Pecos Rd
Rittenhouse Channel Power Rd and
5
Pecos Rd to EMF 1500 CPR24 1530 700 830
Ryan Rd and Meridian * N/A CPR9 610 610 0
Ryan Rd and Crismon Rd N/A DIVR14/DIV14A 750 510 240
Ryan Rd and Ellsworth N/A CPR17 730 250 480
Germann Rd and Meridian Rd * N/A CPRS 720 720 0
Germann Rd and Signal Butte Rd N/A SRR LRSI 1150 440 710
Germann Rd and Crismon Rd N/A CPRI13 1070 340 730
Germann Rd and Ellsworth N/A CPR16 1020 320 700

* Flows from Pinal County

i
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. As described herein, the recommended alternative is composed of both publicly-funded and
privately-funded elements.

4.1 PUBLICLY-FUNDED PLAN ELEMENTS

4.1.1 East Park Sports Complex Detention Basin System

Location. Within the Town’s future East Park Sports Complex north of Queen Creek
Road, between Merrill Road and the Signal Butte Road alignment. The basin system is
located next to and south of SRP’s future transmission corridor.

Purpose. Accept offsite drainage generated in Pinal County. The basin will attenuate
flow and reduce peak discharges to the downstream Queen Creek Channel described
later in this section and mitigate capacity issues in the existing Rittenhouse and
Rittenhouse Extension channels and reduces the impact to development of increased
future flows generated in Pinal County.

Project Elements. The system includes four separate basins interconnected with a
channel that conveys storm water to the basins and provides an outlet from the basins.
Basin A is an online basin and basins B, C, and D are offline. The following are the
design characteristics of the four basins:

; Area Volume
‘ Basin ID (arex) (acD) Depth Inlet Outlet
) . Private Control structure
Basin A 4.5 19.1 51 b Channels on basin channel
Basin B 10.3 47.7 5 1'th 125 side weir 30"pipe
Basin C 0.7 1 3'+1'fb 20 ft side weir 18" pipe
Basin D 20.6 70.8 1'-5'+1'tb 330 ft side weir 36" pipe

Basin A includes a sediment trap to minimize deposition elsewhere in the park
facilities.
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. The interconnecting channel starts at Basin A on the northeast corner of the park and
conveys storm water through the park, delivering flows to the basins via side weirs. The
channel has online control structures that, in conjunction with the side weirs, control the
flows entering the offline basins. The following are the characteristics of the basin

channel:
Reach Top Width  Bottom Side Channel Flow Velocity
(ft) Width (ft) Slope Depth (ft) (cfs) (fps)
Banin s ko 310 varies 6:1 6to7 1350 1.5t0 3.4
Basin B
Bsesin 4% 310 varies 6:1 6t07 500 1.5t03.4
Basin C
Basin C to
Queen Creek 310 varies 6:1 6to7 320 1.5t03.4
Channel

The channel contains two culverts: one for the main park access road (5-10' x 5' CBC)
just east of Basin B and the other at the southwest corner of the park (4-10' x 4' CBC).

. Additionally, there are three online control structures that restrict flow in the channel
and allow it to pass over the side weirs into the basins.

Special Considerations. The detention basin is co-located with park facilities and was
configured according to programming needs provided by the Town. The conceptual
layout will need to be adjusted according to the park’s final design and Town-specified
requirements for all-weather usage of tournament play areas. A portion of the
connecting channel could be within the future SRP power easement but would need to
consider SRP requirements. The drainage area contributing to this basin system does
not include the area east of the East Park Sports Complex. As shown in Figure RA 4,
these flows should be routed north towards Germann Road. If the Town chooses to
allow developers to direct local flows into the basin system, then they will need to
adjust the basin configuration to accommodate the additional flow.

Right-of-Way Requirements. The basin site is located on property owned by the Town.

4.1.2 Queen Creek Channel

Location. Along the east side of Merrill Road from the south boundary of the East Park
Sports Complex to Queen Creek Road, and then on the north side of Queen Creek Road
from Crismon to Merrill roads.

Purpose. The channel is the outfall for the East Park Sports Complex Basin system and
also accepts local flows generated in the vicinity of the channel. The channel conveys
local and basin flows to the Rittenhouse Channel Extension.

‘ Project Elements. The channel is lined with riprap and includes a vertical retaining

Wy
)
Q Entellus: 4-3




wall on one side of the channel, which allows for landscape screening from the road. It
includes several culvert crossings along its alignment, including the crossing of Merrill
Road, Queen Creek/Crismon roads, and the driveway for the Barney Family Sports
Complex. All three culverts are 4-barrel 10' x 4' concrete box culverts.

Top Width  Bottom Side Channel Flow Velocity

Read (ft) Width (ft) Slope Depth (ft) (cfs)  (fps)

Along 55+15

Merrill Road buffer 40 3:10:1 5t06 330 24t025

Along Queen 55+15

Creek Road buffer 40 3:10:1 5to6 520 3.8 to 4.1

Special Considerations. The limiting factor in the configuration of the channel was the
available right-of-way. The drainage easement was adequate for a 100-year trapezoidal
riprap channel. However, the channel section would take the entire easement and
landscape/aesthetic treatments would be very limited. To improve the aesthetic
treatment, the channel was modified to include a vertical wall on one side. This
configuration accommodates a 15-foot landscape buffer to screen the channel from
view from the street. The configuration did not significantly increase costs since the
cost of the wall was partially offset by a significant reduction in riprap required.
Additionally, the required excavation volume was reduced.

Right-of-Way Requirements. There is an existing 70-foot easement along the entire
length of the channel. Along the Queen Creek Solar property, there is an additional 30-
foot setback between the drainage easement and its perimeter wall. It may be possible
to form an agreement to use the setback and provide better landscape screening of the
channel and solar farm perimeter wall.

4.2 PRIVATELY-CONSTRUCTED PLAN ELEMENTS

4.2.1 Basin Inlet Channel(s)

Location. Between the Maricopa/Pinal county boundary and the sediment basin within
the East Park Sports Complex basin system (northeast corner of the park). The exact
locations of the channel(s) are not critical, as long as the system intercepts the flow
from Pinal County south of the Ryan Road alignment and conveys it to the park basin
at its designated inlet.

Purpose. Intercept runoff generated in Pinal County south of the Ryan Road alignment
and convey it to the park basin.

Project Elements. Channel system with sufficient capacity to convey flows from Pinal
County to the Park basin. The system can be configured to best suit the needs and
character of future development in the area. The channel(s) need to convey the flows
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. from future condition hydrologic model concentration points CPR9 and CPR10 (See
Appendix A and the Hydrology Update).

Special Considerations. The exact locations of flows from Pinal County crossing the
county boundary are not known at this time. There is some question of potential
diversions that may or may not occur in Pinal County that would affect the point of
entry into Maricopa County. The developer is responsible for identifying the locations
and magnitude of these flows and constructing infrastructure to convey the runoft to the
park basin. The East Park Sports Complex basin was designed to accept 1,380 cfs and a
volume of approximately 140 acre-feet. This includes the volume that would be
generated within the park itself.

Right-of-Way Requirements. The developers are to provide the required drainage
easements needed in accordance with Town of Queen Creek regulations.

4.2.2 Meridian Road Channel

Location. Along the west side of Meridian Road starting north of the Ryan Road
alignment and extending north to Germann Road. It would outfall into a future channel
that would continue north to Pecos Road.

Purpose. Intercept offsite runoff from Pinal County crossing the county boundary north
of the Ryan Road alignment and convey it north and out of the Rittenhouse Zone.

Project Elements. This channel was configured as a movable bed channel with mild

‘ side slopes and low velocities to mimic a natural wash. The developer may choose to
construct a different type of channel, as long as it can convey 720 cfs (see Appendix
A). The channel includes a 5-barrel 10' X 5' concrete box culvert at the downstream end
to cross both the future Meridian Road and future improvements to Germann Road. The
proposed publicly-funded Meridian Channel (Germann Road to Pecos Road) will tie in
at the downstream end of the culvert. The plan assumes that the developer will
construct the culvert and plug the downstream side. However, the right-of-way for
Meridian Road on the east side (Pinal County) has not been dedicated at this time and is
still private property. Pending dedication, the developer may only be able to construct
the culvert to the county boundary.

Special Considerations. The intended outfall for this channel is a future channel along
Meridian Road continuing north to Pecos Road. It is unknown when or if the publicly-
funded outlet channel segment will be constructed, and it is likely that the developer’s
segment will be constructed first. The developer will be required to construct interim
facilities to meet Town of Queen Creek regulations. It is also the responsibility of the
developer to construct permanent and interim facilities that will facilitate future
connection to the north segment.

It should be noted that the recommended plan directs this flow away from the
Rittenhouse Zone. If the publicly-funded segment is not constructed and flows are
allowed to continue west instead, the level of protection provided west of this location
will be lower than intended and flooding potential in portions of the Rittenhouse Zone
may increase.
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Right-of-Way Requirements. The developer is responsible for the required drainage
easements to construct the channel. The developer must also provide drainage
easements for any interim facilities that may be required to meet Town of Queen Creek
regulations until the outfall channel is constructed.

4.2.3 Increased Retention Requirement

Location. All undeveloped areas within the Rittenhouse Zone. See Figure RA 4 for
areas covered by the increased retention requirement.

Purpose. Mitigate increased flows resulting from land use changes from agricultural to
urban development and recent changes to precipitation data (NOAA 14). Unmitigated
flow increases under future conditions would exceed the design capacity of the
Rittenhouse Channel.

Project Elements. The Town of Queen Creek refers to the county regulations for its
retention requirement. The County requires developers to retain the volume of runoff
from a 100-year, 2-hour storm base on NOAA Atlas 14 precipitation depths (2.26
inches). This increased retention element requires developers to retain at least runoff
from a 2-hour storm with a precipitation depth of 2.6 inches, or a more stringent
requirement if one is adopted in the future, whichever is greater. Compared to current
regulations, the 2.6-inch retention requirement represents a 20% increase.

Special Considerations. The Town will need to enforce this requirement as part of its
plan review process (see Section RA-5: Implementation Plan for more details).

Right-of-Way Requirements. The developer is responsible for providing additional
drainage easements to accommodate the additional retention facilities.

4.3 LANDSCAPE DESIGN PLANS

The drainage elements of the recommended plan were configured based on input from the
Town of Queen Creek and from existing legal and physical constraints such as the existing
dedicated drainage easement width. They were refined to create opportunity for incorporating
minimal landscape buffers for screening hardened 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 landscape materials, 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, the basin site was developed and evaluated to
accommodate multi-use facilities in the future. Such additions would be implemented if
funding is secured independent of the flood protection project. The Queen Creek Channel
landscape concept integrates a channel landscape buffer with the landscape setback
associated with Queen Creek Road, creating a more effective buffer condition that allows for
screening berms and plant materials.

Landscape aesthetics and multi-use opportunities were developed in tandem with the
engineering design of the recommended facilities. Close collaboration between the
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' disciplines ensured that the multi-use benefits complement the flood mitigation functions and
achieved multiple project objectives. Design guidelines, facility configuration requirements,
and landscape design themes for the Queen Creek Channel and retention basin system are
described below. Conceptual landscape plans and sections that illustrate the design elements
described are included in Appendix C.

Future Design Refinement and Considerations. Comments from the Town of Queen Creek
related to the basin and park concept plan include the following, to be considered and refined
during subsequent design phases:

e Consider ways to reduce the channel width, such as using concrete rather than turf.

¢ Consider options for accommodating additional soccer fields above the five currently
shown. Previous master plans for the park had up to nine fields.

e Consider deepening the first “triangle basin” at Signal Butte, as well as the soccer
field basin, to reduce the retention requirement elsewhere on the site.

e The Town is open to locating the lake in the deeper “triangle basin™ area, potentially
incorporating an amphitheater into its final design.

e Move the Parks maintenance equipment yard into the public works yard as the Parks
maintenance crews can be housed within and access the park directly from the
centrally located yard depicted in the proposed concept plan.

e Provide eight full-sized ball fields, eliminating the dedicated little league field.

4.4 FINAL DESIGN CONSIDERATIONS

The purpose of the East Park Sports Complex basin is to control flows in order to mitigate
future conditions’ capacity issues in the downstream drainage system (Queen Creek Channel,
Rittenhouse Extension Channel, and Rittenhouse Channel). To accomplish this, a conceptual
design was developed that utilizes a combination of channels, basins, and control structures
within the park site. This concept provides 140 acre-feet of storage to limit the outflow from
the basin to no more than 320 cfs. Also, the basin system needs to be configured to
sufficiently delay flow releases in order to allow for local peaks to dissipate prior to the
occurrence of any significant discharge from the park basin. These are the minimum
requirements for storage and peak outflow: however, park programming and channel and
basin configuration can change as long as the flood control functions are met.

The following is a discussion of potential issues identified in this concept and how they may
be resolved.

Freeboard along the Park channel: The conceptual design indicates that portions of the
channel are above ground level (see Conceptual Plans Sheet 3 of 6). Mostly, this is only
the freeboard portion of the channel; however, there is a small reach where the water surface
is above existing ground (approximately from Sta 48+00 to Sta 56+00). The concept has
several conservative assumptions and the final design may eliminate this issue. These
refinements may include one or several of the following:
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. e Provide an embankment or concrete floodwall to contain the flows and provide
adequate freeboard.

e Lower the basin inlet weirs (side weirs) to lower the water surface elevation.

e Provide more storage in the upstream basins to reduce the flow that needs to be
conveyed in the channel. For example, if the entire storage volume is provided in
the upstream end of the park, the channel would only need to convey 320 cfs
through the park while the current configuration carries approximately 1,300 cfs
upstream of Basin B and approximately 900 cfs upstream from Basin D.

e Explore the advantages and disadvantages of on-line versus off-line basins.

e Consider other channel configurations including steeper side slopes, different
bottom width, low flow channels, and others. Also, consider alternate lining
materials such as concrete, riprap, turf, etc.

e Consider placing shallower basins near the outlet channel and compensate by
increasing storage on the upper portion of the park.

e Coordinate with the Parks Department to develop a design that balances the
requirements of the sports and drainage facilities with some of the potential
modifications to the park programming that were identified in Section 4.3.

Joint Use of SRP Easement: The concept implies that the future SRP easement along the

. north side of the park may not be used. However, the study team has met with SRP and
presented several different options for shared corridors and discussed potential criteria for
joint use. (See Stakeholders Involvement Plan - Volume SP)

Design of the future channel may consider co-locating the channel with the SRP easement
along the north side of the East Park Sports Complex. This will require close coordination
with SRP. As shown on the conceptual plan, the entire 100-foot transmission line easement
is shown outside of the channel. However, as part of the stakeholder coordination process, a
concept for co-located drainage and power facilities was developed (see Figure RA 4.4) and
reviewed by SRP. Following are some of the considerations that would need to be addressed
during the design phase of the project if the drainage facilities are to be co-located in a
portion of the SRP Easement:

e The SRP poles must be located in the center of its easement in order to
accommodate access for equipment needed to service the type of pole.

e Access must be maintained to the power lines on both sides of the power poles.

e SRP requires 35° W by 60" L flat (max 20H:1V slope) wire setup areas every 100
feet between poles.

e Pole set up areas must be a 100° by 100° pad centered on each pole.

e Access ramps must be provided to the poles and to the lines between the poles at
no steeper than a driving slope of 10H:1V.
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The maximum cross slope must not be more than 10H:1V on driving areas but at
the poles and at the wire set up areas a must not be greater than 20H:1V. The
Center 20 feet of the easement could have a slope steeper than 10H:1V as long as
ramps are provided to cross from one side of the easement to the other.

The bases of the power poles must be above the frequent water surface elevation
in the channel. The standard “reveal height” (height above ground) is 2-3 feet.
The reveal height may need to be increased by elevating the concrete supports
under the poles and or providing a low flow channel to keep low flows away from
the poles.

A low flow channel must be constructed; it should be located outside of the SRP
easement and contain the 10-year flow.

The vertical distance between ground surface and 69 kV power lines cannot
exceed 85 feet.

Vegetation on the channel side slopes within the 100-foot easement must conform
to SRP specifications, i.e., material must be crushable. Requirements are more
stringent within a 50-foot distance before and after each pole location for the
width of the easement. For example, turf cannot be spray-irrigated.

[rrigation equipment and components are not allowed where SRP needs vehicular
access.

Trees would not be allowed within the SRP easement.

al Design Considerations: The drainage solution presented in this report is
only and further refinement needs to be performed during the final design.

Individual considerations for each the plan features are documented in Section 4.1 and 4.2.
The following are some additional issues that would need further evaluation:

The main entrance to the East Park Sports Complex is shown in the Conceptual
Plans as being along the north boundary of the Park (Ryan Road). However,
since the Town of Queen Creek is not planning to extend Ryan Road east of
Ellsworth Road, the main entrance culvert could be removed or moved
somewhere else.

The programming for the facilities within the East Park Sports complex is in its
infancy and may change substantially as the planning for this facility progresses.
The final drainage facilities design needs to be analyzed in conjunction with the
final programming for the park to insure a good balance between the needs of the
drainage system and the needs of the park.
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SECTION RA-5: IMPLEMENTATION PLAN

The Town is interested in implementing an overlay of increased retention to avoid greater flows
resulting from future development and recent changes to precipitation data (NOAA 14).
Unmitigated flow increases under future conditions would exceed the design capacity of the
Rittenhouse Channel and result in a reduced level of regional flood protection.

The overlay is an equitable solution that shares the burden of a regional drainage infrastructure
evenly over future developments. Additionally, the Town would share the burden by
incorporating a large regional detention basin within its future East Park Sports Complex.
Timing of the implementation of individual plan elements is critical, and the ideal sequence is as
follows:

1. Adopt a policy requiring additional retention for undeveloped areas within the
Rittenhouse Zone. Impacted properties are shown on Figure RA 4
Design and construct the Queen Creek Channel
Design and construct the East Park Sports Complex Basin System
Design and construct the basin inlet channel(s) - (by developers)
Design and construct the Meridian Channel north of Germann Road (This is not a part
of this plan but it is the outfall to the developer-constructed Meridian Channel)
6. Design and construct the Meridian Channel to Germann (by developers)

On s U R

It is very unlikely that the plan would be implemented in this ideal sequence. Based on funding
and priorities among the different implementation partners, it is unlikely that the park basin
system or the outfall channel would be constructed prior to land development in this area.

Considering the very real possibility that the privately-funded facilities would be constructed
before the outfalls are in place, there is a need to anticipate interim solutions to mitigate the lack
of outfall. Discussion of these constraints is included later in this section.

5.1 REGULATORY ELEMENTS

As a backdrop to implementing the recommended alternative, it is important to consider the
existing regulatory elements that the Town has adopted and in what general ways they will
be modified. The Town’s drainage regulations are based on the following guidance
documents, which are promulgated by Maricopa County:

e Floodplain Regulations for Maricopa County
e Drainage Policies and Standards for Maricopa County
e Drainage Design Manual for Maricopa County, Volumes 1, 2, & 3

The Maricopa County Drainage Policies and Standards and the Maricopa County Drainage
Regulations require developers to intercept offsite flow and direct it to onsite conveyance
facilities. The policies, standards and regulations further require that offsite flow be
discharged at the downstream drainage network such that the discharge returns to its historic
flow path and pre-development flow characteristics.
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‘ There are two main regulatory elements that will be modified as part of this plan. The first is
the modification to the retention requirement for all undeveloped area within the Rittenhouse
Zone. The second is a requirement for developers to deliver specific offsite flows to specific
locations (East Park Sports Complex Basin system and Meridian outfall channel).

5.2 PROCEDURAL IMPLEMENTATION OF THE ADMP UPDATE

The first step in implementing the recommended alternative is for the Town to adopt the East
Mesa ADMP Update. Second, the Town will need to make changes in its development
requirements to allow staff to regulate and enforce the increased retention policy.

The specifics of modifying the Town's Engineering requirements will likely involve an
update to the Town's existing drainage and improvement requirements to reflect and
reference the additional requirements of the ADMP Update. The Town will ultimately need
to verify which of its own engineering requirements should be changed for the most
effective implementation.

5.3 OPTIMAL PHASING AND INTERIM STRUCTURES

The recommended alternative is a very effective and creative integrated solution,
incorporating both increased retention by future developments and regional drainage system
improvements. It relies on both publicly- and privately-funded regional drainage facilities for
it to function as intended.

' If the ideal sequence of implementation described above is not possible, the plan has
flexibility to accommodate a variety of options. Construction of the regional detention basin
is a priority because it will act as the outfall for offsite runoff generated in Pinal County.
However, since future development is likely to occur prior to the construction of the basin,
some interim facilities may be required to protect existing infrastructure downstream. If
development occurs east of the future East Park Sports Complex before the detention basin
system can be constructed, an interim solution may be required. Similarly, if this
development occurs prior to the construction of the future Meridian outfall channel (not a
part of this plan), interim facilities may be required. The following sections expand on these
issues.

5.3.1 Implementation of Basin Inlet Channel(s)

This plan requires the developer to provide channel(s) to intersect and convey the
offsite flows crossing the Maricopa/Pinal county boundary south of the Ryan Road
alignment to the site of Basin A in the East Park Sports Complex. If the channel(s) are
constructed prior to the basin, the Town and developer(s) need to agree on interim
infrastructure that may be required. One possibility is for the developer to do some of
the grading within the basin park to return the flow to historical conditions. Another
would be for developers to provide interim spreader basins onsite to return flow to
historical conditions. The critical element is that the channel(s) could ultimately tie into
the basin system once it is constructed.
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‘ 5.3.2 Implementation of the Developer-Constructed Meridian Channel Component

Ultimately, the Meridian Channel should outfall to the proposed drainage system for
the Ellsworth Zone. The Meridian Channel is likely to be constructed by developers
before the outfall system can be constructed. There is an existing channel along
Meridian Road between Germann and Pecos roads, but it is a small agricultural tail
water ditch with limited capacity. Also, just north of Germann Road a driveway was
constructed that blocks the channel and prevents flows from continuing north in the
channel.

Unless and until the outfall is constructed, flow will back up in the new channel and
overtop the banks. The overflow will continue west along Germann Road and adjacent
properties. This may create an adverse condition along Germann Road, and the
developer would be responsible for implementing interim solutions to mitigate the
impacts.

It should be noted that the level of protection provided by this alternative assumes that
the runoff from Pinal County currently entering the Meridian Channel will not
contribute runoff to the Rittenhouse Zone. If discharge is allowed to flow west into the
Rittenhouse Zone, the downstream level of protection will be reduced. Subsequently,
the potential for flooding downstream will increase compared with the full
implementation of the recommended alternative.

The required infrastructure to convey offsite flows typically consists of an onsite
channel that discharges to a spreader basin at the downstream end. These interim

' facilities could be abandoned eventually and the flows redirected along the Meridian
Road alignment to the future Pecos Road drainage system.

5.4 COST ESTIMATE

Estimated costs for the recommended alternative are presented in Table RA 5.4 at the end of
this report.

The cost estimates for the facilities in the recommended alternative were refined from the
estimates presented in Volume AD - Proposed Alternatives Development and Evaluation.
Subsequently, a more detailed analysis was performed for the recommended alternative, and
a better understanding of the needs and constraints was developed. This resulted in some
differences in required improvements. During the final design, the culvert sizing, upstream
channel freeboard, and final layout should be further optimized in light of more detailed
information, which could result in additional cost adjustments. Detailed cost data are
included as Appendix D.

5.5 PROJECT FUNDING

Upon adoption by the Town Council, the District and Town staff will develop a Capital
Improvements Project proposal. The District would then evaluate the Town’s proposal for
potential cost sharing.

The District is a potential funding partner for the drainage portion of future improvements.
. Drainage improvements would include the regional detention basin and inlet/outlet works, a
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‘ portion of the detention basin landscaping, and the extension of the existing Queen Creek
Channel. However, the cost for park amenities would be borne entirely by the Town.

It is noted that the future Meridian Channel Outfall north of Germann Road and detention
basin at Pecos and Meridian roads is likely to be publicly funded. Although these elements
are not a part of the recommended alternative for the Rittenhouse Zone, they would need to
be constructed in order to achieve full functionality by intercepting offsite runoff in the
northeastern area of the zone. Therefore, the District and City of Mesa could partner in the
publically-funded portion of the Meridian Channel and detention basin near Pecos Road.
Depending on timing of future development, Pinal County could also be a funding partner for
the Meridian Channel Outfall segment. If Meridian Road is improved in the future, ADOT
may consider participating as well.
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Table RA 5.4

Estimated Costs for the Recommended Alternative

Utility

Land

Channels Construction | Landscaping Relocation Acquisition Maintenance Contingency Total
Merrill Channel $538.000 $ 75,000 $ 14,000 $ 149,000 | $ 36,000 $ 162,000 $ 974,000
gﬁzﬁﬁj’reek $2,129,000 | $ 147,000 $ 397,000 $199,000 $207.000 $ 616,000 $ 3,695,000

Subtotal | $ 2,667,000 $ 222,000 $411,000 $ 348,000 | $ 243,000 $ 778,000 $ 4,669,000
Basins Construction | Landscaping R etl‘::(i:;tz on A qLuaiggi S Maintenance Contingency Total

East Park Sports
Complex Retention $ 3,378,000 $ 481,000 - $ 1,485,000 | $ 492,000 $ 1,167,000 $ 7,003,000
Basin ‘
Grand Total $11,672,000
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