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1.0 PROJECT BACKGROUND

1.1 Description
This project is a pre-design study for the White Tanks Flood Retarding Structure (FRS)
#3, North Inlet Channel. The basis for the design is the Level II, Draft, Phase II
Alternatives Analysis Report, Loop 303 Corridor / White Tanks Area Drainage Master
Plan Update, Contract 99-40 by URS, September 2001 (Loop 303 Report). The two

segments evaluated for the project are:

1. North Inlet Channel from Peoria Avenue to White Tanks FRS #3.
2. Northern Avenue Diversion from the North Inlet Channel to Reems Road.

The North Inlet Channel consists of a constructed channel to replace the existing

Beardsley Canal Wash.

The study includes evaluating channel alternatives for the North Inlet Channel, as well as
diversion alternatives along Northern Avenue. The Northern Avenue Diversion has been
evaluated for hydraulics and the optimum split flow considerations; however, no design
plans have been developed for this segment. Pre-design plans have been prepared to the

15% to 30% level for the North Inlet Channel.

1.2 Purpose

The purpose of this pre-design study is to identify a project to prevent breakouts from the
Beardsley Canal Wash across the Beardsley Canal between Peoria Avenue and the White
Tanks FRS #3. It is also desired to identify potential partners for cost sharing in the
project. The study investigated alternatives for providing flood protection along the
project corridor and developed cost estimates for each alternative. The pre-design study
investigated various conveyance cross-sections for each segment of the project and the
potential for multi-use features within the facility. Another element of the pre-design
study was to investigate the potential benefit to FRS #3 of diverting a portion of the
runoff from the proposed North Inlet Channel into a channel along Northern Avenue.

#
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1.3 Location
The project is located within the unincorporated area of Maricopa County. The existing
Beardsley Canal Wash begins at the White Tanks FRS #3 and extends north past Peoria
Avenue. Channelization of the existing wash will be referred to as the North Inlet
Channel. The Northern Avenue Diversion begins on the west side of the Beardsley Canal
and extends east about 4.5 miles along the north side of Northern Avenue to Reems

Road. Plate 1-1 shows a map of the project location.

14 Agencies
The Flood Control District of Maricopa County (District) is the lead agency for this
project. Other study stakeholders include:
= Maricopa County Municipal Water Conservation District No. 1 (MWD)
= Sonoran Ridge Development

= Clearwater Farms Estates

1.5 Previous Studies
This section briefly describes studies and reports that contain information pertinent to this

study.

White Tanks Flood Retention Structure No. 3, Inlet Improvements, Final Conceptual
Design Report, AGK Engineers, Inc., December 1994 — This study developed
alternatives for improvements to the Beardsley Canal Wash that have not been
implemented since the hydrology and the Flood Control District policy regarding the

aesthetics of flood control features have changed.

Level II, Draft, Phase II Alternatives Analysis Report, Loop 303 Corridor / White Tanks
Area Drainage Master Plan Update, URS, September 2001 — This report is the basis for
design and includes an evaluation of the entire White Tanks drainage basin hydrology

and drainage plan.

FIRM Map No. 04013C1580G and 04013C1590G, July 19, 2001, FEMA — These maps
show the special flood hazard areas which would be inundated by the 100-year flood for
Cholla Wash, Waterfall Wash, and the Beardsley Canal Wash. The breakout across the
Beardsley Canal into the Perryville Road Wash is also shown.

WOOD/PATEL 2 Pre-Design Study Report
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2.0

STUDY AREA

2.1

Existing Features
The White Tanks FRS #3 is located in the vicinity of Glendale Avenue and Jackrabbit
Trail. The structure was constructed by the Soil Conservation Service in 1954 to provide

flood protection to farmland and irrigation facilities in the downstream area.

Outlet of Beardsley Canal Wash Crossing at Olive

Avenue.

Storm runoff from the east slope of the White Tank Mountains generally flows
southeasterly to the existing Beardsley Canal Wash and thence southerly along the west
side of the Beardsley Canal to FRS #3. The Beardsley Canal Wash has roadway
crossings at Northern and Olive Avenues. The crossing at Olive Avenue is through one
(1) 7-foot and one (1) 8-foot corrugated metal pipe (CMP). These pipes are about half
full of debris and silt. It appears that the reason for this siltation is that immediately
upstream of this crossing is the confluence with Waterfall Wash. The ponding created by
the limited capacity of the culverts causes the sediment brought in to fall out at this
location. This siltation appears to be concentrated primarily at the culvert crossing. The
crossing at Northern Avenue consists of two (2) 6-foot CMPs. These pipes are free of
deposition, apparently because there are no confluences close to the crossing and the

downstream side of the pipes has no blockage caused by vegetation.

-

WOOD/PATEL

3 Pre-Design Study Report
White Tanks FRS #3, North Inlet Channel
Contract No. FCD 2000 C036



Outlet of the Beardsley Canal Wash crossing at

Northern Avenue.

The Beardsley Canal is operated by the Maricopa County Municipal Water Conservancy
District No. 1 (MWD) within a 75-foot right-of-way. There are two utilities that run
parallel to the canal. MCI has a buried line on the west side of the canal and Broadwing
Fiber Optic has a buried canal on the east side. The District owns a 60-foot right-of-way
along the west side of the canal. The low flow portion of the Beardsley Canal Wash is
located within this right-of-way. In general, the flow line of the Beardsley Canal is about

3 to 4 feet above the flow line of the Beardsley Canal Wash.

Between FRS #3 and the Northern Avenue crossing, the existing channel is mostly
prismatic with a well-defined cross-section. The channel north of Northern Avenue is
defined but is in a natural condition without any improvements. The natural channel
intercepts overland flow from the northwest for almost the entire length; however, Cholla

Wash and Waterfall Wash concentrate most of the flow.

The existing conditions of the Beardsley Canal Corridor from just north of Olive Avenue
to south of Northern Avenue reflect two fairly diverse characters. On the west, the
immediate landscape character is reflective of a desert wash/riparian character. In
contrast, the east side of the canal is sparsely vegetated, consisting of primarily Creosote
and Bursage with very few trees. The majority of significant vegetation is concentrated
along the immediate western slope of canal embankment and existing channel/wash
bottom. It should be noted that the landscape character found on the west side of the
corridor is a direct result of the higher concentrations of intercepted runoff collected and
retained by the dike effect created by the elevated canal embankment. West of Beardsley
WOOD/PATEL 4 Pre-Design Study Report
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Canal, the density of trees and other vegetation is significantly greater than that found on
the east side of the canal. The concentration of plan material varies from very dense to
the immediate west of the canal and then transitions to the much reduced density beyond
the limits of the existing channel/wash flow lines. West of the existing Beardsley Canal
Wash, the vegetation patterns return to those typical of the natural desert conditions

found in the adjacent foothills and White Tank Mountains further to the west.

The major landscape vegetation primarily consists of Blue Palo Verde and Native
Mesquite, along with some Ironwood, Foothills Palo Verde, and occasional Desert

Willow.

Currently the areas adjacent to the Beardsley Canal corridor are typically either
undisturbed desert or in agricultural use. It is our understanding that a significant portion
of the adjacent areas are either under development or in the planning stages for residential

community development.

Beardsley Canal Wash south of Northern Avenue.

Along the Northern Avenue Diversion alignment, there are existing tailwater ditches and
tail water ponds on the north side of the road. Most of the area on the north side of
Northern Avenue between the proposed North Inlet Channel and Reems Road is
undeveloped farmland with the exception of Crystal Springs Estates between 177" and

178™ Avenues.

“
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2.2 Current Operation
The Beardsley Canal Wash’s eastern sideslope is the Beardsley Canal maintenance road
embankment. The 100-year storm conveyance capacity of the wash is inadequate at
several locations. Therefore, there is a danger of the embankment overtopping by flood
waters during the 100-year event. This is shown in the FEMA Flood Insurance Rate Map
in Plate 2-1.

Subsidence was investigated during the preparation of the AGK Inlet Improvements
Report (see Reference 11). The estimated subsidence between 1994 and 2035 was
estimated at 1.7 feet at Peoria Avenue, 0.0 feet at Olive and Northern Avenues, and 0.0 to
1.4 feet at Glendale Avenue. Subsidence should not be of much concern, due to the fact
that most of the proposed alternative improvements are located between Olive and
Northern Avenues. For improvements outside of this area, subsidence can be designed
for by adjusting drop structure heights. Also, if a 1 or 2 foot subsidence over a mile of
channel causes a minor slope decrease, the freeboard will provide additional capacity for

flow conveyance.

2.3 Hydrology
The hydrologic analysis was performed using HEC-1 software. The base model
developed by URS for the Loop 303 Level II Report was modified for each alternative
investigated as part of this study to determine peak flow rates and volumes. The major
components that impact the models are discussed in Section 3.0, Development of

Alternatives.

The North Inlet Channel hydrology was based upon a new District existing-conditions
model, which estimates breakout flows of 622 cfs at Olive Avenue and 1896 cfs at
Northern Avenue during the 100-year event. The breakout at Northern Avenue can be
eliminated by increasing the capacity of the culvert under the road. This will result in an
increase of the historical flow in the channel south of Northern Avenue. Since the
channel south of Northern Avenue is located within District property, flow increases in
this segment are not as critical as in the segment between Olive Avenue and Northern
Avenue. Any alternative to prevent breakout flow at Olive Avenue cannot cause adverse

impacts due to an increase in the 100-year flow rate to the channel segment between
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2.4

Olive and Northern Avenue. This was a consideration during the development of the

alternatives for this section.

Existing hydrologic models were also adjusted to assess the feasibility of diverting flow
from the Beardsley Canal Wash east along Northern Avenue. Models were run with
various combinations of: different flow rates; with or without a basin at Olive Avenue;
with base flow or peak flow diversions; and with online or offline basins at the Loop 303
and Reems Road. The different combinations were used to develop the Northern Avenue
Diversion Alternatives. Over twenty models were run to determine which combination
of features would best fulfill the objectives of the Northern Avenue Diversion. These
objectives are described in Section 3.2 — Description of Alternatives — Northern Avenue

Diversion. A summary of output for the HEC-1 models is included in Appendix B.

Jurisdictional Delineation

A preliminary U.S. Army Corps of Engineers’ Section 404 jurisdictional delineation was
performed on the project site for project planning purposes. The preliminary delineation
was done using 200-scale aerial photographs of the area and an approved delineation for
an adjacent parcel called Sonoran Ridge Estates. The delineation represents our
understanding of characteristics of the Waters of the U.S. and how they apply to the site,
as it existed in March of 2002. Only the U.S. Army Corps of Engineers can make the
final determination as to whether or not the washes are jurisdictional. Refer to Appendix

F for a map of the preliminary jurisdictional delineation.

e e e e e e e e e e e ]
e ]
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3.0 DEVELOPMENT OF ALTERNATIVES

3.1

Description of Alternatives — North Inlet Channel

Four alternatives have been developed to prevent breakout along the Beardsley Canal Wash.
The alternatives are: native desertscaped earthen channel, concrete channel with native
desertscaped overbanks, detention basin near Olive, and additional channel on east side of
Beardsley Canal. A no action alternative is also discussed. Each alternative is further

described below.

The channel alignment has been divided into different segments based upon flow rates and
treatments. Segment 1 is from Waterfall Wash to Olive Avenue. Segment 2 continues from
Olive Avenue to Cholla Wash. Segment 3 is between Cholla Wash and Northern Avenue
and Segment 4 extends from Northern Avenue to FRS #3. In the initial phase of this study,
the channel investigations included an additional segment between Peoria Avenue and the
north end of Segment 1 at Waterfall Wash. However, since it was determined that the
existing wash has adequate capacity for the 100-year flows and there is not a risk of
breakout above the Waterfall Wash confluence, the District removed this segment from the

analysis.

3.1.1 Alternative 1 — Native Desertscaped Earthen Channel
The native desertscaped earthen channel alternative is an earth channel from
Waterfall Wash to the FRS #3 that includes kinder and gentler topographic features.
It requires drops to maintain sub-critical flow conditions. The proposed channel
slope is 0.05% with 6:1 side slopes, 2.0 feet of freeboard, and a maximum

permissible velocity of 3.0 ft/s.

The maximum permissible velocity was determined using TR-25, Design of Open
Channels, NRSC. From References 11 and 18, it is estimated that the Dy of
material in the wash is between 1 and 2 millimeters. The non-scouring velocity for
sediment laden flow is thus estimated to be approximately 3 ft/s from Figure 6-1 of
TR-25. This can be compared with existing flow velocities in the Beardsley Canal

Wash of 6 to 12 ft/s.

_———-——e~ee———————,—— ————————————
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This alternative includes a 6-foot wide equestrian trail, a 5-foot wide pedestrian
trail, landscaping, and multi-use facilities. A 5-barrel 10-foot by 6-foot box culvert
at Olive Avenue and a 10-barrel 10-foot by 6-foot box culvert at Northern Avenue
was considered as part of this Alternative. The approximate length of the channel
and trail improvements is 10,750 feet. A sketch of the channel cross-section is
shown in Appendix A. A conceptual layout and profile of Alternative 1 are shown

in Plate 3-1, sheets 1 through 3.

These culverts at the Olive Avenue crossing would be

replaced by a 5-barrel 10°x6’ box culvert in

Alternative 1.

3.1.2 Alternative 2 — Concrete Channel with Native Desertscaped Overbanks
This alternative consists of constructing a 6-inch thick concrete-lined channel with
native desertscaped overbanks consisting of trails, landscaping, and multi-use
features. The longitudinal channel slope would be between 0.31% and 0.35%, with
2:1 side slopes, 2.0 feet of freeboard, and a maximum flow velocity is 15 ft/s. The
box culvert sizes at Olive and Northern are the same for this alternative as in
Alternative 1. The length of improvements for this alternative is also 10,750 feet.
The channel cross-section is depicted in Appendix A. Plate 3-2, sheets 1 through 3,

shows the conceptual plan and profile for Alternative 2.

3.1.3 Alternative 3 — Detention Basin Near Olive Avenue
The goal of Alternative 3 is to prevent breakouts across the Beardsley Canal with
a minimum of channel improvements. The flow rate in the Beardsley Canal

Wash cannot be increased above the existing conditions where adverse impacts

“
WOOD/PATEL 9 Pre-Design Study Report
White Tanks FRS #3, North Inlet Channel

Contract No. FCD 2000 C036




to adjacent property would occur. The breakout flow at Olive Avenue for the
100-year event is 622 cfs according to the Loop 303 study and 500 cfs according
to FEMA. Alternative 3 prevents the breakout at Olive Avenue and does not
increase existing flow rates in the Beardsley Canal Wash Corridor between Olive

and Northern Avenues.

This alternative includes constructing an off-line detention basin in the northwest
corner of the Olive Avenue and Beardsley Canal crossing to reduce the
downstream peak by about 650 cfs. A drop structure and a segment of concrete-
lined channel would be constructed near the basin along with an overflow
spillway structure to divert flow into the basin. A site plan sketch of the basin is
shown in Appendix A. As part of the improvements, a 5-barrel 10-foot by 6-foot
box culvert would be constructed at Olive and a 12-barrel 10-foot by 7-foot box
culvert would be constructed at Northern. These culverts would provide a 100-
year dry crossing across the Beardsley Canal Wash. The equestrian and
pedestrian trails would extend past Olive Avenue along the concrete-lined
channel to the drop structure. The length of trails would be approximately 9,840
feet. Plate 3-3, sheets 1 through 3, shows the plan of Alternative 3.

Slope protection on the west embankment of the Beardsley Canal would be put in
place at the confluence with Cholla Wash. The purpose of the slope protection is
to prevent erosion of the Beardsley Canal embankment from impinging flow
from Cholla Wash. The protection will be of sufficient height to provide

protection against run-up.

It was determined that the capacity of the channel south of Northern Avenue is
adequate; therefore, no upsizing of the channel is needed. However, since this
portion of channel will now be carrying a significant increase in flow due to the
Northern Avenue culvert improvements, slope protection for the east bank along
the channel has been considered. Hydroseeding would be applied to the channel

areas impacted by construction activities south of Northern Avenue.
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West embankment of Beardsley Canal to receive

slope protection at confluence with Cholla Wash.

Between Olive and Northern Avenues, no improvements would be made along
the existing natural corridor of the Beardsley Canal Wash, with the exception of
slope protection at Cholla Wash discussed earlier in this section. Additionally, a
100-foot trail corridor would be placed on the east side of the Beardsley Canal

right-of-way.

3.1.4 Alternative 4 — Additional Channel on East Side of Beardsley Canal
Alternative 4 would also prevent breakouts with partial improvements. It
includes a diversion of 622 cfs at Olive Avenue into a proposed additional
channel on the east side of the Beardsley Canal between Olive and Northern
Avenues. This diversion would be routed back into the Beardsley Canal Wash at
Northern Avenue. This additional channel on the east side of the Beardsley
Canal (East Channel) would be a kinder and gentler earth-lined channel and
would include pedestrian and equestrian trails, a maintenance path, landscape
features, and amenities. The channel would be at a 0.09% slope with varying
side slopes, 2.0 feet of freeboard, and a 10-foot bottom width. A sketch of a
typical east channel cross-section is shown in Appendix A. The diversion at
Olive would require a drop into a 10-foot by 6-foot box culvert to cross under the
road and canal. The crossing at Northern would require a 10-foot by 6-foot box

culvert. The plan and profile for Alternative 4 are shown on Plate 3-4.

A Manning’s n value of 0.03 was used for the channel. This is appropriate for an

earth-lined channel with gradual undulating banks, vegetative cover, and an
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aged-channel condition. Excessive vegetative growth with a Manning’s n value
of 0.04 will still work, since the channel was designed with an extra foot of

freeboard.

With this alternative, slope protection at Cholla Wash and along the channel

south of Northern Avenue would also be constructed.

The maximum permissible velocity was determined using TR-25, Design of Open
Channels, NRSC. 1t is assumed that the D;s of material along the East Channel
alignment would also be between 1 and 2 millimeters. The non-scouring velocity
for sediment laden flow is thus estimated to be approximately 3 ft/s from Figure

6-1 of TR-25.

In addition to the box culverts required for the East Channel, box culverts would
be required for the Beardsley Canal Wash crossings at Olive Avenue and
Northern Avenue to provide dry crossings at these locations. This alternative
proposes a 4-barrel 10-foot by 6-foot box culvert at Olive Avenue and a 12-barrel
10-foot by 7-foot box culvert at Northern Avenue. The length of trails proposed

for this alternative is about 9,180 feet.

3.1.5 Alternative 5 — No Action
The No Action Alternative would not alter the existing Beardsley Canal Wash in
any way. The 100-year storm discharge would breakout at Olive and Northern
Avenues. A significant concern of a possible canal breach exists where the
Cholla Wash impinges upon the Beardsley Canal embankment. If the breach
occurs, it would create a significant flood hazard to the parcel/property owners
on the downstream side of the canal. A floodplain delineation would also need to
be performed east of the canal to determine which properties would be at risk.
These properties would need flood insurance due to the continued risk of
breakout from the Beardsley Canal Wash. The current floodplain limits on the
west side of the Beardsley Canal would remain as is. The risk of damages to the

Beardsley Canal would not change.

h
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3.2

Description of Alternatives — Northern Avenue Diversion

The purpose of the Northern Avenue Diversion Alternative is to identify an optimum
split flow condition at the North Inlet Channel. The goal is to reduce the volume of storm
runoff that is routed into FRS #3. The District wants to determine the feasibility of
converting the FRS #3 dam structure into a detention basin. Reducing the excavation
required during this conversion by routing storm runoff down Northern Avenue is one

element they want to investigate.

The Northern Avenue Diversion features are shown in Plate 3-5. It is assumed that the
diversion channel will be located on the north side of Northern Avenue, as per the Loop
303 Report. The Northern Avenue Diversion is separated into segments of different flow
rates. The first segment (upstream of NR1) is between the diversion from the North Inlet
Channel at Northern Avenue and the delivery canal that crosses Northern Avenue east of
the Beardsley Canal. The second segment (NR1 to NR2) extends east of this point to
Citrus Road. The third segment (NR2 to NR3) continues from Citrus Road to Cotton
Lane, the fourth segment (NR3 to NR4) extends from Cotton Lane to the Loop 303, the
fifth segment (NR4 to NRS) is from the Loop 303 to Sarival Avenue, and the final
segment (NR5 to NR6) is from Sarival Avenue to Reems Road. (See Plate 3-5 for the

segment locations.)

View of Northern Avenue looking east. The Northern

Avenue diversion will be located on the north side of

the dirt road.

e e e S
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A baseline model for the Northern Avenue Diversion Alternatives was created using data
from the Loop 303 Report and unpublished hydrology currently being used by URS to
prepare the final report. The URS model was modified by Wood/Patel to use off-line
basins instead of on-line basins at the intersections of Northern Avenue with Loop 303
and Reems Road. The required storage volume for on-line basins was 735 acre-feet for
the Loop 303 basin and 225 acre-feet for the Reems Road basin. Using off-line basins
reduces the required storage to 600 acre-feet for the Loop 303 basin and 180 acre-feet for
the Reems Road basin. The basins were assumed to have depths of 14 feet with 4:1 side

slopes and 3 feet of freeboard.

The Northern Avenue Diversion Alternatives 1 through 4 model diverting base flows of
600, 700, 800, and 1000 cfs respectively from the North Inlet Channel. The base flow is
defined as the bottom portion of the hydrograph, whereas the peak flow is defined as the
top portion of the hydrograph.  Alternative 5 scalps a peak flow of 600 cfs for the
diversion.  Alternative 6 for the Northern Avenue Alternatives is the No Action

Alternative.

The criteria used by URS for diversion channel design and unit costs were used
for alternatives developed by Wood/Patel to allow direct comparison with the
baseline model. Accordingly, an earth channel cross-section was assumed with
grass lining, a Manning’s n-value of 0.03, 6.1 side slopes, a maximum depth of 6
feet, and a maximum velocity of 6 fi/s. The diversion channel excavation depth
was calculated as the flow depth rounded up to the closest integer plus 2 feet of
freeboard.

Each of the alternatives with the exception of the No Action Alternative includes
sloping drops with stilling basins. Culverts at major road crossings are assumed
to be 72-inch RCP with a capacity of about 195 cfs per barrel. Each alternative
also includes an additional 60 feet of top width for landscaping. Multi-use and

aesthetics are also included as components of the diversion channel design.

33 Hydraulic Analysis
The primary function of flood control channels is to convey flood flows while protecting

life and property. The channel hydraulics were analyzed using the slope conveyance

“
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method. Detailed hydraulic calculations were not performed at this level for drop
structures, detention basins, drop inlets, or slope protection; however, these were

evaluated for development of the 15% to 30% plans.

3.3.1 North Inlet Channel Hydraulics
The North Inlet Channel alternatives were analyzed using the slope conveyance
method. The allowable Froude Number was limited to 0.86 for subcritical flow
and was maintained greater than 1.13 for supercritical flow. A backwater
analysis was not performed on the channels as part of the alternatives analysis.
The culverts were analyzed for hydraulic capacity using FHWA’s culvert
analysis program, HY-8, Version 6.1 with basic assumptions for tailwater. The
resulting headwater requirements were compared with existing topography to
verify feasibility. The broad-crested weir equation was used to estimate the
length of overflow required for the Alternative 3 off-line detention basin at Olive

Avenue.

3.3.2 Northern Avenue Diversion Hydraulics
Many options were considered for the Northern Avenue Diversion to determine
their cost effectiveness. Base flow diversions from the North Inlet Channel of
600, 700, 800, and 1000 cfs were analyzed along with a scalped peak flow of 600
cfs. The hydraulic analysis of the alternatives was performed with the channel
slope being the same as in the baseline model. The channel bottom width was

varied as needed to maintain a channel velocity of less than 6 fps.

Drop structures were analyzed as sloping drops into stilling basins to maintain
consistency with the Loop 303 report. The sloping drop was assumed to be at a
10:1 slope with a corresponding length of 10 times the height of the drop. The
length of the stilling basin was assumed to be 10 times the flow depth at the
bottom of the drop. The depth was calculated using Manning’s equation and an

n-value of 0.042.

No hydraulic analysis was performed for culvert crossings. The crossings were

assumed to be in 72-inch RCP culverts with 195 cfs of flow per barrel. This
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assumption was used for the Wood/Patel alternatives to allow a direct

comparison to the URS baseline model.

34 Evaluation of Alternatives

The cost to implement each alternative was estimated to assist with alternative selection.
Other evaluation criteria are identified in the discussion of alternative opportunities and
constraints. Criteria to be considered in a discussion of alternative opportunities and
constraints include safety, partnering, adjacent land use, ability to implement, public
acceptance, agency acceptance, operation and maintenance costs, and environmental

impacts.

Evaluations of each alternative for the North Inlet Channel and the Northern Avenue

Diversion are discussed below.

3.4.1 North Inlet Channel Alternative Evaluation
A detailed cost estimate has been prepared for each of the alternatives. Unit
prices used for the North Inlet Channel elements are shown in Table 3-1. The
excavation quantities for Alternative 1 were calculated using the difference
between the existing ground surface and a surface of the proposed channel cross
section generated in MicroStation. The existing ground surface comes from
interpolated 2-foot contours and the excavation quantities will be correct within
the accuracy of the DTM used to generate the surface. The excavation quantities
for Alternative 2 were calculated as a percentage of the excavation calculated for
Alternative 1, based upon the ratio of the cross-sectional areas of Alternative 1

and Alternative 2. A unit cost of $3.25/C.Y. was used for excavation.

Concrete channel lining at a cost of $310/C.Y. was used for Alternative 2 —
Concrete-Lined Channel. The channel lining assumes a 7-inch bottom slab
thickness and 5.5 inches for the thickness of the side slopes. The cost of
colorized concrete for Alternative 3 is $340/C.Y. The costs for drop structures
were estimated using $310/C.Y. for concrete and $45/C.Y. for riprap. The drop
structure quantities were estimated assuming a stair-step drop and a structure
width of 70% of the channel width. The only exception to this is the drop above

the basin in Alternative 3. This drop was analyzed using references 15, 16 and
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17. The cost of slope protection is $3/S.F. for 5-inch thickness, $3.60/S.F. for 6-
inch thickness, and $4.80/S.F. for 8-inch thickness. The cost for landscaping of
$12,000/acre is from the “Rural” column of Table 1 in the Flood Control District
Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects.
See Appendix E for a copy of this policy. Hydroseeding was assumed to cost
$2,200 per acre. Right-of-way was assumed to be $16,000/acre per input from

the District.

Area to receive slope protection and hydroseeding

south of Northern Avenue.

The quantity of concrete required for box culverts was taken from the ADOT
Structures Section standard drawings. The cost of reinforced concrete for box
culverts is $310/C.Y. The pedestrian trail and the equestrian trail would be either
hard-packed earth or the trails would be located on the maintenance road as a
multi-use path. The 14-foot wide gravel maintenance road is located adjacent to

the improved channel sections. The cost for the maintenance road is $1/S.F.

An analysis was performed to estimate the present value of operation and
maintenance costs for each of the alternatives for a period of 50 years. Based on
the data from the District, the cost to maintain concrete features is $40 per acre of
concrete surface per year. The cost to maintain all other desert landscaping
features is $531 per acre of surface area per year. The analysis assumes an

inflation rate of 3% and an interest rate of 2%.

ﬂ
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Alternatives 1 and 2 both affect 10,750 feet of jurisdictional waters. Alternatives
3 and 4 may affect jurisdictional waters at the Cholla Wash confluence and south
of Northern Avenue. The maximum length would be 4,700 feet. Alternative 3
also impacts about 6 acres of jurisdictional waters at the detention pond.

Alternative 4 has the least impact to jurisdictional waters.

-— -
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Table 3-1

North Inlet Channel Unit Prices

Item Unit Unit Price
Excavation C.Y- $3.25
Channel lining — reinforced concrete CY. $310
Channel lining — colored reinforced Concrete CY. $340
Railing L.F. $15
Overflow structure — reinforced concrete N $310
8 thick slope protection — concrete S.F. $4.80
6” thick slope protection — concrete S.F. $3.60
5” thick slope protection — concrete S.F. $3.00
Slope protection toe trench — riprap (@R $45
Drop structure — reinforced concrete (@ $1310
Drop structure transition — riprap CY. $45
Right-of-way Ac $16,000
Desert landscaping Ac $12,000
Hydroseeding Ac $2,200
Box culvert — reinforced concrete C.Y. $310
Maintenance path S.F. $1.00
Aesthetic features % 4%
Operation & Maintenance Unit Unit Price
Concrete features Ac/Yr $40
Landscaped features Ac/Yr $531

R ———
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Table 3-2 shows the breakdown in cost for improvements. As can be seen from
the table, Alternatives 1 and 2 will require almost three times as much capital as
Alternatives 3 and 4. Alternative 1 also includes an increased cost for right-of-
way acquisition in Segment 1 and Segment 2 to account for property takes that
include subdivided lots from the Sonoran Ridge Subdivision. It was assumed
that the takes that include subdivided lots would cost twice the amount as other

right-of-way. The lots affected can be seen in Plate 3-1.

The advantages of the different alternatives are identified in Table 3-3.

Alternatives that have a specific advantage are marked.

_—-—-——
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Table 3-2

North Inlet Channel Cost Summary

Construction Elements Alternative 1 Alternative 2 Alternative 3  Alternative 4
Excavation $4,104,412 $817,100 $357,178 $296,436
Channel Lining $0 $6,646,252 $337,291 $0
Railing $0 $322,500 $20,700 $0
Overflow Structure $0 $0 $127,100 $0
Slope Protection $0 $0 $972,188 $921,788
Drop Structures $2,969,137 $578,704 $66,620 $230,268
Culverts $369,939 $369,939 $418,587 $544,447
Landscaping $1,231,956 $171,763 $213,494 $193,853
Maintenance Road $150,500 $150,500 $83,580 $72,100
Aesthetic Treatment $368,004 $360,376 $107,937 $94,632
Construction Subtotal: 89,194,009 $9,417,133 32,704,675 $2,353,523
12% Engineering & Construction
P $1,103,281 $1,130,056 $324,561 $282,423
20% Construction & Other
Contingency $1,838,802 $1,883,427 $540,935 $470,705
Construction Total: $12,136,092 $12,430,616 $3,570,170 $3,106,650
Right-of-Way
Right-of-Way $1,607,620 $446,899 $335,879 $300,771
10% Administrative Costs $160,762 $44,690 $33,588 $30,077
Right-of-Way Total: $1,768,382 $491,589 $369,467 $330,848
PROJECT TOTAL (Rounded): $13,900,000 $12,900,000 $3,900,000 $3,400,000
Operation & Maintenance
50 Year Operation & Maintenance $3,592,083 $581,375 $807,885 $742,051
LIFE CYCLE TOTAL (Rounded): $17,500,000 $13,500,000 $4,700,000 $4,200,000
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Table 3-3
North Inlet Channel Alternative Opportunities Evaluation

T — Alternative
1{2|3|4]|5
Increased safety e|loe|eo|e
Cost effectiveness elo e
Partnering opportunities ° | o
Low impact of adjacent neighbors oo e
Ability to implement monetarily o oo
Acceptable to Public L
Acceptable to DISTRICT oo
Low environmental impact ele e
Provides relief to FRS #3 inflow volume °
Low O & M costs e|leo e
Ability to phase construction LI
Low Construction Impact elo e

Some alternative opportunities are not identified in Table 3-3. Because the
owner of property over which breakout flow traverses is responsible for the
conveyance across the property, an agreement might be possible for cost
participation with the MWD in the form of land acquisition for property on the
east side of the Beardsley Canal and assistance with improvements through this
area as part of Alternative 4. This agreement may also include right-of-way for a
channel along Northern Avenue between the Beardsley Canal and Perryville

Road if a Northern Avenue Diversion Alternative is selected.

3.4.2 Northern Avenue Diversion Alternative Evaluation
The Northern Avenue Diversion Alternative evaluation includes a determination
of cost savings due to reduced excavation in FRS #3 if storm runoff is diverted
down the Northern Avenue alignment. The unit prices used in the URS Loop 303
Report were utilized for all Northern Avenue Diversion elements so a direct
comparison could be made to the Baseline model. These unit prices are shown in

Table 3-4. The excavation quantity for the detention basins includes three feet of
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freeboard. The area required for the basin includes an extra 30-foot wide strip of

land around the basin. It was assumed that drop structures would be grouted

riprap.
Table 3-4
Northern Avenue Diversion Unit Prices
Item Unit Unit Price
Excavation CY. $3.25
Grouted riprap (drop structure) C.Y. $130
Landscaping Ac $2,500
Right-of-way Ac $40,000
72-inch diameter RCP L.E. $345
Headwalls & apron C.X. Varies
Aesthetics & multi-use S.F. $1.30
Detention basin excavation C.Y. $5.00

Table 3-5 shows a cost analysis of the Baseline model and the five Northern
Avenue Diversion Alternatives. The Baseline model is the URS Preferred
Recommended Alternative for the Loop 303 Report, modified by Wood/Patel to
have off-line basins along Northern Avenue instead of on-line basins. The table
shows the estimated total cost of improvements for each alternative. The cost for
each alternative is obtained by subtracting the cost of improvements for the
Baseline model from the cost of improvements for the alternative. The unit cost
for excavation in FRS #3, taken from Table 4-1 in the URS White Tanks FRS #3
Design Issues/Basin Alternatives Report, Vol. I, is $8,600 per AcFt. The cost
reduction at the FRS #3 Basin, as a result of diversion, is $8,600 times the
diversion volume in AcFt. The net cost of each alternative is the difference
between the cost of the alternative and the excavation cost reduction. As seen
from the table, a 600 cfs base flow diversion would cost $0.9 million, and a 600

cfs scalped peak flow diversion would cost $2.0 million.

e e
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Table 3-5

Northern Avenue Diversion (NAD) Cost Summary (in millions)

Cost to Cost Reduction
Divert at FRS #3 Net Cost of
Flow Along | Acre-Feet | Basin as Result | Diversion
Alternative Description Northern Diverted of Diversion | Alternative
Baseline Model URS preferred $0.0 M 0 $0.0 M $0.0 M
recommended
alternative
NAD Alterative 1 | Divert 600 cfs base $2.8 M 224 $1.9M $0.9M
flow
NAD Alternative 2 | Divert 700 cfs base $3.4 M 240 $21M $13M
flow
NAD Alternative 3 | Divert 800 cfs base $3.8 M 258 $22M $1.6 M
flow
NAD Alternative 4 | Divert 1,000 cfs base $45M 288 $2.5M $2.0M
flow
NAD Alternative S5 | Scalp 600 cfs peak $2.1 M 10 $0.1 M $2.0 M
There are several advantages of diverting flow down the Northern Avenue
alignment, which include:
e The time to drain FRS #3 or a detention basin will be reduced.
e A diversion down the Northern Avenue alignment is a shorter pathway to
an ultimate discharge point for storm runoff at the Agua Fria River.
The disadvantages of sending flow down the Northern Avenue alignment are:
e It is not known when FRS #3 will be converted to a detention facility.
e The cost is higher than providing additional storage capacity at FRS #3.
Selecting the Do-Nothing Alternative would result in the North Inlet Channel
operating without a diversion down the Northern Avenue alignment. The entire
100-year storm discharge would be routed into FRS #3.
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4.0

RECOMMENDATIONS & CONCLUSIONS

4.1

4.2

4.3

North Inlet Channel — Selected Alternative

The alternative that best fulfills the goals of the project in terms of cost, public
acceptance, agency acceptance, and potential for partnering is Alternative 4 — Additional
Channel on East Side of Beardsley Canal. This alternative also has the lowest impact to

jurisdictional waters of any of the alternatives.

Alternative 4 has the lowest estimated construction cost of all the alternatives. The
estimated cost is a half million dollars less than the next lowest cost alternative. This
alternative was the preferred alternative by the majority of those who completed feedback
forms at the Public Meeting held on April 16, 2002. It was also preferred by those
present at the Stakeholder Meeting held on May 7, 2002. It has agency acceptance and
was determined to have a high potential for project partnering at the Stakeholder

Meeting.

Other advantages of this alternative include: alternative maintains a trail linkage along the
project length, requires the least maintenance effort, has the least impact to adjacent
neighborhoods, has a low impact to natural desert, and does not require land acquisition

from Sonoran Ridge or the State Land Department.

Northern Avenue Diversion — Selected Alternative
After reviewing the data prepared, the District determined that No Action would be taken
at this time on the Northern Avenue Diversion. Implementation of this diversion is

dependant on the outcome of other District projects and goals and will be evaluated later.

Recommendations
Our recommendation is to proceed with 15 to 30% plan preparation using Alternative 4 —

Additional Channel on East Side of Beardsley Canal.
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15% TO 30% DESIGN PLAN AND PROFILE

This section describes the design features included in the 15% to 30% plans. Appendix G

contains a half-size set of the plan and profile sheets. The Beardsley Canal Wash south of

Northern Avenue and the proposed additional channel east of the Beardsley Canal between

Northern Avenue and Olive Avenue has been modeled with HEC-RAS to determine appropriate

hydraulic parameters. The HEC-RAS model output is included in Appendix H. Individual

design elements and engineering assumptions are described below.

Channel

A desertscaped, meandering channel is proposed between Olive Avenue and Northern
Avenue immediately east of the Beardsley Canal. The right-of-way required for this
channel alignment is 160 feet wide. The channel side slopes vary from 8:1 to 4:1 with a
10-foot wide meandering bottom. The channel has a design slope of 0.09 % with ten 3.6-
foot drops that results in a stable channel design. The estimated design capacity of the
channel is 622 cfs with a design velocity of 3.2 ft/s. The freeboard is one foot per District
guidelines. The channel embankment upstream of the box culvert at Northern Avenue

will be raised two feet to provide for headwater at the culvert inlet.

Modifications to the existing Beardsley Canal Wash south of Northern Avenue are
proposed at three locations to provide the necessary capacity and freeboard. Two
locations require widening the channel at natural constrictions on the west overbank.
One of these requires a temporary construction easement. The third location just south of
Northern Avenue requires channel widening on both the east and the west sides of the
channel. This work may impact the channel below the ordinary high water mark, which

would require that a 404 permit be obtained during final design.

Landscape Concept

Refer to Typical Existing Condition Photo and Potential Channel Character Sketch for a
comparison of the “before” and “after” potential of the selected channel alternative in
Appendix A. Also see the Grade Drop Structure Sketch, which depicts how sloping
drops may be constructed, and Drainage Structure Aesthetic Enhancement Sketch for

examples of possible aesthetic treatments for the drainage control structures. It may also

5.0
5.1
5.2
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be helpful to refer to the Alternative 4, North Inlet Channel Cross Section Graphics.

These are all found in Appendix A.

The Preliminary Landscape Concept is provided to ensure that various factors are
considered and included as an integral part of the overall design process of the Flood
Control Improvements. The key components of this flood control project landscape

include:

1. Preservation of the existing indigenous vegetation, where possible.

2. Restoration and revegetation of all surface areas disturbed as a result of flood control
improvements.

3. Building in opportunities for future recreation amenities, which may include facilities
for pedestrian and equestrian use, such as multi-use trails, pedestrian nodes, and
access control points.

4. Integration of aesthetic grading and sculptural earth forms as part of the channel
grading.

S. Establishing transitional areas to enhance the visual quality of the corridor and

provide landscape buffers between adjacent future development.

A primary objective of the preliminary landscape concept is to first insure that the flood
control facility is designed and dimensioned to allow for the inclusion of desired aesthetic
enhancements and future potential recreation amenities. Secondly, the landscape concept
should establish the necessary design guidelines and criteria for landscape-related

revegetation, erosion protection, and other aesthetic enhancements.

As an integral part of the project engineering design, provisions have been made to allow
adequate space for sculptural grading and earthwork, as well as landscape buffers.
Provisions have also been made to allow for future potential recreation amenities. Design
of the natural revegetation and restoration of the flood control channel will be reflective
of patterns and character of the natural desert washes and White Tanks foothills to the
west. Where possible, disturbance will be minimized and existing vegetation will be
preserved in place. Revegetation will be accomplished primarily through the use of
hydroseeding native seed mix varieties indigenous to the project area. Some

supplemental planting of native nursery-grown or salvaged tree species will be included
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at selected high-visibility or potential recreation node locations. All landscape plantings
and grading will attempt to re-establish the natural character, patterns, and topography of

adjacent natural desert washes.

From just north of Olive Avenue, the proposed channel alignment will diagonally cross
from the west side of Beardsley Canal, across Olive Avenue, to the east side of the
Beardsley Canal. The channel alignment will remain on the east side of the canal until it
again diagonally crosses Northern Avenue from the east side of the Beardsley Canal back
to the west side of Beardsley Canal. From just north of Olive Avenue to Northern
Avenue, the proposed channel design will typically include a 160-foot wide right-of-way,
of which a minimum of 94 feet will be required for the actual channel. The remaining 66
feet will be utilized to include a 16-foot wide operations and maintenance road, a
potential 8- to 10-foot wide trail, and to allow for the manipulation of both the channel
slopes and meandering of the alignment. The remaining portion of the 66 feet will be
utilized to provide sculptural grading enhancements and landscape buffers. The desired
effect will be to provide varied channel side slopes ranging from a minimum 8:1 slope to

a steeper 4:1 maximum slope.

Recommended Revegetation Plant Species

Proposed planting and seed mixes shall consist of the following species:

Trees:

Celtis pallida — Desert Hackberry

Celtis reticulata — Netleaf Hackberry

Cercidium floridum — Blue Palo Verde
Cercidium microphyllum — Foothills Palo Verde
Chilopsis linearis — Desert Willow

Prosopis velutina — Native Mesquite

Shrubs:

Baccharis sarothroides — Desert Broom
Dondonea viscosa — Hopbush

Hyptis emoryii — Desert Lavender

Justica californica — Chuparosa

WOOD/PATEL

28 Pre-Design Study Report
White Tanks FRS #3, North Inlet Channel
Contract No. FCD 2000 C036



Larrea tridentata — Creosote

Lycium sp. — Wolfberry

Trixis californica — Trixis

Vauquelinia californica — Arizona Rosewood

Zizyphus obtusifloia — Graythorn

Groundcovers and Accents:

Ambrosia ambrosioides — Giant Bursage
Ambrosia deltoidea — Bursage

Baileya multiradiata — Desert Marigold
Carnegia gigantea — Saguaro

Encelia farinosa — Brittlebush
Ferocactus wislizenii — Barrel Cactus
Fouquieria splendens — Ocotillo
Optuntia phaecantha — Prickly Pear

Penstemon sp. — Penstemon

Native Seed Mixes:

In addition to the above-listed plant species, the seed mixtures shall include indigenous

grasses, forbs, and wildflowers.

Placement of plants will consider proximity to the proposed multi-use trail, required
vertical and horizontal clearances, views, security and safety of users, varying degrees of

enclosure, climate mitigation, and buffering/screening of adjacent properties.

5.3 Box Culverts
To insure a 100-year dry crossing, the main Beardsley Canal Wash flows (2,201 cfs) will
be conveyed under Olive Avenue through two existing pipe culverts, a double-barrel box
proposed by the Sonoran Ridge development, and a double-barrel box proposed by this
project. The existing pipe culverts are one 86.5” x 67.25” CMP arch, and one 93.5” x
71.75” CMP arch. The box proposed by the Sonoran Ridge development is a double-
barrel 10” x 6’ box and this project proposes a double-barrel 10> x 5’ box culvert. The
length of the box is 50 feet to match the box proposed by the Sonoran Ridge

development.
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At Olive Avenue, the diversion of breakout flows (622 cfs) into the proposed channel
east of the Beardsley Canal will be conveyed through a single 10’ x 4’ box culvert. The
length of this box will be approximately 160 feet. A 50-foot diversion weir will connect
to this box at the upstream end. This box crosses diagonally under the Beardsley Canal at
Olive Avenue. An effort was made to verify clearances between the box and the
Beardsley Canal pipe based on best available information, however, horizontal and
vertical crossing clearances with the canal pipe and appurtenances should be verified

during final design.

To assure a 100-year dry crossing, the main Beardsley Canal Wash flows (6,423 cfs) will
be conveyed across Northern Avenue in an eight-barrel 10’ x 7’ box culvert with a length
of 64 feet. One foot of freeboard is available for the channel design flows at the inlet.
The length of the culvert is designed to place the north headwall at the right-of-way line
and to accommodate a 30-foot roadway width to match existing conditions. Future

improvements will require additional length of box culvert.

A triple-barrel 10’ x 4* box culvert will divert flows (622 cfs) from the proposed channel
east of the Beardsley Canal back into the Beardsley Canal Wash at Northern Avenue.
This box crosses diagonally under the Beardsley Canal at Northern Avenue. An effort
was made to verify clearances between the box and the Beardsley Canal pipe based on
best available information, however, horizontal and vertical crossing clearances with the
canal pipe and appurtenances should be verified during final design. The length of this
box will be approximately 280 feet.

5.4 Buried Slope Protection
Slope protection will be buried in the east side embankment of the Beardsley Canal Wash
in two segments: 1) at the confluence with Cholla Wash and 2) between Northern Avenue
and the White Tanks FRS#3. The buried protection design consists of a concrete lining,
constructed at a 2:1 slope with a cutoff at the top of slope and a toe trench filled with
loose riprap. The riprap is buried under two feet of earth. The placement of this
protection at these locations will disturb jurisdictional waters of the U.S. and will require

404 permit work during final design.
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The slope protection at the confluence with Cholla Wash is intended to provide erosion
protection for the area that experiences flow disturbances due to the impinging and
converging flows. The length of protection needed was estimated using streamlines
through the confluence area. The actual length of the protection should be determined
using more detailed analysis during the final design stage. The height of the buried
protection is 9.5 feet above the wash invert. The toe-down depth varies between 6 and 8
feet below the invert, with the depth dependant on the distance of the protection from the
confluence. The thickness of the concrete lining is 8 inches, due to the impinging flow

from Cholla Wash.

The slope protection between Northern Avenue and the White Tanks FRS#3 varies
between 6 and 11 feet above the wash invert with a toe-down depth of between 6 and 8
feet below the invert. The thickness of the concrete lining is 5 inches because of

streamline flow conditions.

5.5 Drops
Ten sloping drops are required along the proposed channel east of the Beardsley Canal.
Each drop falls 3.6 feet down a 3:1 slope. The drop has 2-foot thick riprap aprons,

extending 10 feet upstream and downstream of 8-foot deep cut-off walls.

5.6 Diversion Weir
Breakout flows at Olive Avenue will be collected in a diversion weir box and routed to
the east side of the Beardsley Canal. During the 100-year flood event, 622 cfs will flow
over the diversion weir and 2201 cfs will pass through the main Beardsley Canal Wash
culverts. The height of the weir is such that no overflow will occur until the flow rate in
the main channel has exceeded approximately 960 cfs. This will ensure that the proposed
channel east of the Beardsley Canal will be dry during all but significant events. The
weir is 50-feet long, 10-feet wide and has a depth of 8.5 feet. It will discharge directly
into the box culvert which feeds the proposed channel east of the Beardsley Canal. The
diversion weir requires a temporary construction easement and a permanent drainage

easement.

The construction of this feature at this location will disturb jurisdictional waters of the

U.S. and will require 404 permit work during final design.
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5.7 Probable Cost of Construction

The estimated probable cost of construction for the 15% to 30% plans is summarized in

Table 5-1.
Table 5-1
Preferred Alternative — Probable Opinion of Construction Cost
Construction Elements Cost
Excavation $319,093
Slope Protection $809,144
Drop Structures $440,190
Culverts $536,426
Landscaping $240,842
Maintenance Road $72,100
Aesthetic Treatment $99,409
Construction Subtotal: $2,517,205
12% Engineering and Construction Administration $302,065
20% Construction and Other Contingency $503,411
Construction Total: $3,322,711
Right-of-Way
Right-of-Way $308,283
10% Administrative Costs $30,828
Right-of-Way Total: $339,111
PROJECT TOTAL (Rounded): $3,700,000
Operation and Maintenance
50-Year Operation and Maintenance $878,024
LIFE CYCLE TOTAL (Rounded): $4,500,000
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6.0 FINAL DESIGN - ISSUES AND RECOMMENDATIONS

This section contains design issues that should be considered during final design of the project.
This will help with understanding the level of design represented by the 15% to 30% plans. The

following design issues have been identified:

e No boundary survey was completed for this pre-design study. The location of the mid-
section line used as the project control line is based on the best available data, however, it is
approximate. Actual locations of property and/or control lines should be verified in final
design.

o Additional flow breakout locations have been shown by URS (see reference 5) in their on-
going study of this area that should be evaluated in terms of meeting the basic goal of
preventing breakouts across the Beardsley Canal.

e A minimum one-foot of freeboard was used for the design of the 15% to 30% plans. FEMA
has recognized a zero freeboard condition in the study that determined breakouts along the
Beardsley Canal (Regulatory FIRM). A future evaluation of the FEMA requirements with
regard to freeboard is needed in the final design.

o The Beardsley Canal wash box culverts at Olive Avenue were designed as an in-kind
improvement. The overflow structure is shown at existing north right-of-way, however, the
final design will need to reevaluate the location of this structure relative to current right-of-
way.

e The main channel box culvert at Northern Avenue is designed with the north headwall
located at the ultimate location of the north right-of-way line. The dirt road crossing the
proposed boxes requires realignment. The location of the southernmost headwall should be
reevaluated during final design.

e Subsidence was investigated during the preparation of the AGK Inlet Improvements Report
(see Reference 11). The estimated subsidence between 1994 and 2035 was estimated at 1.7
feet at Peoria Avenue, 0.0 feet at Olive and Northern Avenues, and 0.0 to 1.4 feet at Glendale
Avenue. Based upon this data, subsidence should not be of much concern since most of the
channel improvements are located between Olive and Northern Avenues. For improvements
south of Northern Avenue, any subsidence would only increase slope and reduce flow depths.

e The inspection requirements for buried slope protection will have to be determined prior to

the final design phase.
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o At the beginning phase of the pre-design study, the Sonoran Ridge development had already
platted the northern portion of the subdivision. They chose to leave the Beardsley Canal
Wash in a natural state in between Northern and Olive Avenues and the floodplain was
redefined using the District’s new flows.

e Cholla Wash presents a special concern due to the 90-degree angle of inflow and impinging
condition on the Beardsley Canal embankment; therefore, protection will be added at this
location.

e It is recommended that a partnering/cost-sharing relationship be established with the
Maricopa Water District (MWD) as well as other partners to assist with development of the
project due to the benefits that this project will provide to MWD property.

e An attempt was made to account for the cost of aesthetic enhancements presented in this
report, however, the ultimate appearance, quantity and location of enhancements in the final
design may be different due to budgetary and hydraulic constraints.

o The proposed channel east of the Beardsley Canal was designed with two feet of freeboard.
A model] check was run to assess the effect of increased vegetative cover in the channel and it
was determined that if the Manning’s n is increased from 0.03 to 0.04, the resulting freeboard
would be one foot.

e A final determination has not been made on the decision to replace White Tanks FRS#3 with
a basin or not. The District is also seeking Federal funding assistance for the White Tanks
FRS#3 project. These issues will need to be considered during final design.

o An extensive sediment analysis was not performed in this study. Effects of sediment

movement on project features and functionality should be investigated during final design.
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rFubnc Meeting

This public meeting is being held to present
the preliminary findings of the study and to
obtain input from the community. Exhibits of
preliminary floodplain delineations will be

on display at the meeting, in addition to
diagrams of the various solutions. Futhermore,
representatives from the Flood Control District
and engineering consultants will be available to
discuss the study and to answer any questions.

If you are unable to attend and have specific
questions or comments, please contact any of
the study representatives listed in this brochure
by phone, e-mail, or mail.

Meeting Location
Tuesday, April 16

5-7 p.m. Scott Libby School
18701 West Thomas Road
Litchfield Park

Indian School Rd.

T
N

Thomas Rd.

Scott Libby N
School M

Perryville Rd.
Citris Rd.

Contact Us
Valerie Swick
Project Manager
Flood Control District
(602) 506-2929
vas @ mail.maricopa.gov Ash Patel

N Consultant
- @%% @ Wood Patel & Associates
Y, (602) 335-8500

apatel@woodpatel.com

For more information on the
Flood Control District of Maricopa County,
visit www.fcd.maricopa.gov

Flood Control District of Maricopa County

2801 W. Durango Street
Phoenix, AZ 85009

Preliminary
Floodplain Delineations

P

White Tanks
North Inlet Channel
Improvements

The Flood Control
District of
Maricopa County

Tuesday, April 16
5-7 p.m.

Scott Libby School
18701 West Thomas Road
Litchfield Park

:WOOD :
- PATEL }

%1varoreeiona In cooperation with
Wood, Patel & Associates, Inc.



Problem

The North Inlet Channel of the White Tanks
Flood Retarding Structure, which is located
west of the Beardsley Canal, currently does
not have enough capacity to carry a heavy
storm. The stormwater will overtop at the
Beardsley Canal roads from the main wash

and will create a flood hazard area downstream.

Study Purpose & Goals

The Flood Control District of Maricopa County
is looking at a range of alternative solutions to
fix the problem and eliminate the flood hazard
area.

Simultaneously to the North Inlet Channel
Improvement Study, the District is also
conducting a floodplain delineation study to
determine which properties have the potential
to be flooded in the area between Perryville
and Citrus Road, and Peoria Avenue and
Indian School Road.

Certain improvements to the North Inlet
Channel could prevent breakouts over the
Beardsley Canal and reduce the floodplain
downstream of the canal.

The preliminary floodplain study will be used by
the District to better manage the floodplain, to
reduce or prevent flood damage, and to
maintain the integrity of the floodplains.

The study:

° identifies measures to prevent breakouts
over the Beardsley Canal from the North Inlet
Channel;

° provides recreational opportunities along
the channel;

® considers the aesthetic character of the
channel and its associated features

e gathers community input and direction

¢ identifies cost-share participants

Progress

Over the past five months, the study team
not only analyzed area conditions, but
worked with local stakeholders and
residents to create several solutions that
reduce the risk of

The solutions will
be evaluated
"\ with public
input, to
determine
which best serve
the project's goals in
terms of flood reduction, safety,
use of public funds, recreational
features, and community desires. The
District will present these solutions at this
public meeting.

Study Schedule

_ flooding in the area.

VNV ILNTLD
SN,
QRGNS

Data
Collection

Alternative
Development

Alternative
Evaluation

Recommended
Alternative

Pre-Design
Study

Stakeholder
Involvement

Public
Involvement

® = Meetings

Study Area

Project
Location

T
N

North Inlet Channel

Peoria Ave.

Olive Ave.

|

[ /]

Northern Ave.

el

Glendale Ave.

Bethany Home Rd.

Camelback Rd.
)

i Floodplain

e ——
Alignment

Indian School Rd.

Tuthill Rd.

195th Ave.
e

Citris Rd.

Perryville Rd.




Open House

Exhibits of the preferred alternative will be
on display at the public meeting,in
addition to diagrams of the various
features. Furthermore, representatives
from the Flood Control District and the
engineering consultants will be available
to discuss the alternative and to answer
any questions.

Scott Libby Elementary School Cafeteria

5:00 p.m.-7:00 p.m
Presentation: 5:30 p.m.
Wednesday, June 5,2002

indian School Road

Jackrabbit Trail
Perryville Road
Citrus Road

Thomas Road

McDowell Road
ﬁw*

Contact Us

Valerie Swick, Project Manager
Flood Control District of Maricopa County
602-506-2929

vas@mail.maricopa.gov

Ash Patel, Consultant Project Manager
Wood Patel & Associates

602-335-8500

apatel@woodpatel.com

Flood Control District of Maricopa County

2801 West Durango Street

Phoenix, Arizona 85009

(602)506-1501

.maricopa.gov

www.fcd

OPEN HOUSE

Scott Libby Elementary School Cafeteria

5:00 p.m.-7:00 p.m
Presentation: 5:30 p.m.
Wednesday, June 5,2002

White Tanks
North
Inlet
Channel

Preferred Alternative Selected

:WoOD :
S PATEL ; i ) .
: : In cooperation with Wood, Patel & Associates
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Why Is This Project Necessary?

The Beardsley Canal Wash,which flows
into the White Tanks Flood Retarding
Structure #3 and is located west of the
Beardsley Canal, currently does not
have enough capacity to carry a heavy
storm. The stormwater overtops the
canal at certain points and creates a
flood hazard area downstream.

Project Overview

Over the past six months, the study
team has analyzed the area conditions
and problems and worked with local
stakeholders and residents to identify
possible alternative solutions to reduce
the risk of flooding in the area.These
alternatives were presented to the
community in April, 2002.

Based on community input, the study
team has now identified a
recommended alternative for the area.

Next Steps

This pre-design study will be concluded
by the end of June 2002. The Flood
Control District will then work to secure
cost-sharing partners and project
funding. Currently,the project is
scheduled to move into the design phase
in early 2003. The community will remain
involved and informed throughout the
next phases of the project.

Preferred Alternative

The preferred alternative,which creates an
additional channel on the east side of the
Beardsley Canal, provides 100-year level of
flood protection to the properties east of the
canal. It prevents the breakouts over the canal
and reduces the floodplain downstream. This
alternative, which was preferred by a large
majority of the public and the area
stakeholders, captures the breakout water at
Olive Avenue. The water is then directed south
to an additional native desert-scaped earthen
channel which crosses back to the east side of
the Beardsley Canal at Northern Avenue

This alternative also provides an open space
corridor,which may include pedestrian and
equestrian trails from the White Tanks Flood
Retarding Structure #3 up to Olive Avenue and
culverts at both Northern and Olive Avenues.
In this alternative, the natural wash running
along the west side of Beardsley Canal would
remain undisturbed, except for embankment
protection at certain points.

This alternative had a number of advantages
over the others presented. The alternative
provides the lowest construction impact to
the neighborhood, disturbs the least amount
of desert, and costs the least of all the
proposed alternative solutions.

As part of the project, the study team would
re-naturalize the new channel corridor to
reflect the area topography and character.

Project Area
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t UNDISTURBED NATURAL CHANNFL CORRIDOR EAST EMBANKMENT
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ALTERNATIVE 1
NATIVE DESERTSCAPED EARTHEN CHANNEL

e 2

LEGEND

NATIVE DESERTSCAPED CHANNEL
— & TRAILS

X CULVERTS

ALTERNATIVE 1 DESCRIPTION

This alternative consists of native desertscaped earthen channel
improvements with trails from Flood Retarding Structure #3 to
Olive Avenue including culverts at both Northern and Olive
Avenues.

VISUAL CHARACTERISTICS

* Variable width native desertscaped earthen channel parallel to
the west edge of the existing Beardsley Canal.

* Design and grading will attempt to re-naturalize the channel
corridor to be reflective of the topography and character of
nearby natural washes.

* Designed to provide opportunities for future recreational trail
linkages.

Revegetation and/or restoration will be accomplished using
native seed mixes and select tree plantings.

The native desertscape palette includes native Sonoran desert
plant species patterned and arranged to reflect the density and
patterns found in the washes and foothills of the White Tank
Mountains.

OPPORTUNITIES

¢ Provides 100-year flood protection to the properties cast of’
Beardsley Canal by improving Beardsley Canal Wash Corridor.

Provides a native desertscaped open space corridor including
equestrian and pedestrian trails from the White Tanks Flood
Retarding Structure #3 to Waterfall Wash.

e Provides a 100-year crossing across the wash at both Northern
and Olive Avenues.

CONSTRAINTS

Requires 91 acres of right-of-way/easements through Sonoran
Ridge Estates and State Land Department. Impacts a large
number of lots through Sonoran Ridge Estates.

Trail access limited to narrow corridor along west side of’

Beardsley Canal.

» Requires highest effort for the maintenance.

* Maximum area of natural desert disturbed.

* Creates maximum construction impact to the neighborhood.

*» Highest cost.

PROJECT COST

$14 million
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ALTERNATIVE 2 DESCRIPTION

This alternative consists of concrete channel improvements with
native desertscaped overbank and trails from the White Tanks
Flood Retarding Structure #3 to Olive Avenue including culverts
at both Northern and Olive Avenues.

VISUAL CHARACTERISTICS

* Varied width concrete lined channel with native desertscaped
buffer strips. parallel to the west side of the existing Beardsley
Canal.

» Access control barrier railing will be placed along both sides of
the concrete channel as a safety measure.

¢ Design and grading of the native desertscaped buffer strips will
attempt to re-naturalize these areas to be reflective of the
topography and character of nearby natural washes.

* Designed to provide opportunities for future recreational trail
- linkages.

* Revegetation and/or restoration will be accomplished using
native seed mixes and select tree plantings.

The native desertscape palette includes native Sonoran desert
plant species patterned and arranged to reflect the density and
patterns found in the washes and foothills of the White Tank

Mountains.

OPPORTUNITIES

¢ Provides 100-year flood protection to the properties east of
Beardsley Canal by improving Beardsley Canal Wash Corridor.

¢ Provides a native desertscaped open space corridor including
equestrian and pedestrian trails from the White Tanks Flood
Retarding Structure #3 to Waterfall Wash.

* Provides a 100-year crossing across the wash at both Northern
and Olive Avenues.

CONSTRAINTS

* Requires 28 acres of right-of-way/easements through Sonoran
Ridge Estates and State Land Department. Impacts some lots
through Sonoran Ridge Estates.

Trail access limited to narrow corridor along west side of
Beardsley Canal.

* Requires a large concrete channel along the corridor.

* Requires average effort for the maintenance.

* Significant area of natural desert disturbed.

» Creates significant construction impact to the neighborhood.

* Second highest cost.

PROJECT COST

$13 million

WOOD, PATEL & ASSOCIATES, INC.

MARICOPA COUNTY

ARIZONA

Civil Engineers, Hydrologists and
Land Surveyors
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ALTERNATIVE 3

LEGEND

S— OPEN SPACE
TRAILS
‘ DETENTION BASIN

BURIED BANK PROTECTION
X CULVERTS

ALTERNATIVE 3 DESCRIPTION

This alternative consists of capturing a breakout flow and
directing it to a detention basin at Olive Avenue. Alternative 3
also includes native desertscaped trails from the White Tanks
Flood Retarding Structure #3 to Olive Avenue and culverts at
both Northern and Olive Avenues. The natural wash will remain
undisturbed on the west side of the Beardsley Canal between
Olive and Northern Avenues.

VISUAL CHARACTERISTICS

* Ten-acre site containing a curvilinear shaped detention basin
with varied perimeter slopes surrounded by a variable width
buffer area. Related armored inlet channel and overflow
control embankment blended with the surrounding natural
desert in terms of color, texture and form.

* Design and grading will attempt to re-naturalize disturbed areas
to be reflective of the topography and character of nearby
natural washes.
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« Designed to provide opportunities for future recreational trail
linkages and a potential trailhead area.

« Revegetation and/or restoration will be accomplished using
native seed mixes and select tree plantings.

* The native desertscape palette includes native Sonoran desert
plant species patterned and arranged to reflect the density and
patterns found in the washes and foothills of the White Tank
Mountains.

Buried embankment protection at the confluence with Cholla
Wash and south of Northern Avenue re-naturalized with native
seed mixes.

OPPORTUNITIES

Provides 100-year flood protection to the properties east of
Beardsley Canal by preventing flow breakouts.

°

Provides native desertscaped open space corridor including
equestrian and pedestrian trails from the White Tanks Flood
Retarding Structure #3 to Olive Avenue.

* Provides a 100-year crossing across the wash at both Northern
and Olive Avenues.

* No impact on Sonoran Ridge Estates.

* Requires least effort for the maintenance. Creates a desirable
open space corridor for Maricopa Water District from Northern
Avenue to Olive Avenue.

\:: R ; { * Keeps the wash in its natural setting along Sonoran Ridge
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* Creates second lowest construction impact to the neighborhood.

¢ Least area of natural desert disturbed.

* Second lowest cost.

CONSTRAINTS

* 21 acres of right-of-way is required through Maricopa Water
District and State Land Department.

* Native desertscaped trails on east side of canal from Olive
Avenue to Northern Avenue would have to be constructed by
others.

PROJECT COST

T $4 million

NORTH INLET CHANNEL WOOD, PATEL & ASSOCIATES, INC.
MARICOPA COUNTY

(802) 335-8500
ARIZONA
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ALTERNATIVE 4
ADDITIONAL CHANNEL ON EAST SIDE OF BEARDSLEY CANAL
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ALTERNATIVE 4 DESCRIPTION

This alternative consists of capturing breakout flow and directing
it to an additional native desertscaped earthen channel on the east
side of the Beardsley Canal from Olive to Northern Avenues.
Alternative 4 also includes trails from the White Tanks Flood
Retarding Structure #3 to Olive Avenue and culverts at both
Northern and Olive Avenues. The natural wash will remain
undisturbed on the west side of the Beardsley Canal between
Olive and Northern Avenues.

VISUAL CHARACTERISTICS

o N \ SR AN BT S . « Variable width native desertscaped earthen channel parallel to
A s 9 . L j

: :‘ =-*—,§; B - the east side of the existing Beardsley Canal. Native
> ) -“., \\ :: i o \‘;‘ N :\‘ ’ '\,\\
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desertscaped earthen channel is signiticantly smaller than the
R west side channel in Alternative 1. No changes made to the
‘ _ R ‘\‘f‘:‘; visual characteristic of the existing wash on the west side of the
\ 3 X Beardsley Canal.
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 Design and grading will attempt to re-naturalize the channel
corridor to be reflective of the topography and character of
nearby natural washes.
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Designed to provide opportunities for future recreational trail
linkages.
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Revegetation and/or restoration will be accomplished using
native seed mixes and select tree plantings.
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The native desertscape palette includes native Sonoran desert
plant species patterned and arranged to reflect the density and
patterns found in the washes and foothills of the White Tank

Mountains.
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Buried embankment protection at the confluence with Cholla
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