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Project Background

The East Mesa Area Drainage Master Plan (ADMP) (FCD #95-32) was completed by
Dibble & Associates in July 1998 for the Flood Control District of Maricopa County
(FCDMC). Siphon Draw Detention Basin, Sunland Springs Channel (Meridian Road
Collection System), and Elliot Road Channel were among the recommended
improvements with high priorities. Since the completion of the ADMP, development has
occurred which impacts the facilities that were recommended. In 2003, Wood, Patel &
Associates, Inc. was contracted to provide pre-design plans for the Siphon Draw
Drainage Improvements which include Siphon Draw Detention Basin, Meridian Road

Collection System, and Elliot Road Channel Phase 2 (from 104™ 8t. to Meridian Road).

The project study limits are approximately from the 104™ Street alignment to the west,
Elliot Road to the south, the CAP Canal to the east and Baseline Road to the north. The
project lies within the Cities of Mesa (Maricopa County) and Apache Junction (Pinal
County). Project alignment is shown on Plate 1.

The major goal of the Siphon Draw Drainage Improvements is to infercept flood water at
Meridian Road to protect properties being developed to the west. This requires an
interception system along Meridian Road leading to Elliot Road. An outfall system
would be constructed along Elliot Road to carry these flows to an existing 78” diameter

piped outfall that carries flows to the west. Because the estimated flows reaching the

'Elliot Road-Meridian Road intersection are above 2,000 cfs, and because the capacity of

the existing outfall west of 104 Street is 508 cfs, flow attenmation is needed.

The ADMP recommended a single basin at the northeast corner of Elliot Road and
Meridian Road to attenuate the flows downstream from that point. The ADMP also

recommended no flow be sent down Siphon Draw Wash west of Meridian Road.

The objectives of this pre-design study were to investigate alternatives for providing
flood protection west of Meridian Road along the project corridor. Specifically, this pre-
design study modified the ADMP hydrologic model to include the changes in land use

into the existing drainage systems; revised the model hydrologic conditions in Pinal
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County; evaluated the ADMP-recommended improvements of Siphon Draw Drainage
System; identified potential detention basin locations and sizes; determined appropriate
collection and conveyance system locations, alignments, cross sections, and Right-Of-
Way (ROW) requirements east of the 104™ Street alignment; and developed probable cost
estimates for each of the alternatives. The pre-design study also investigated various
conveyance cross-sections for each segment of the conveyance system. Design plans

were prepared for the preferred alternative to the 20% level.

The Flood Control District of Maricopa County is the lead agency for this project. Other
study stakeholders include the City of Mesa, the City of Apache Junction, and Maricopa
County Department of Transportation (MCDOT).

Development of Alternatives
One of the major constraints to the alternative development is the detention basin
location. Potential detention basins must be located within Pinal County since there is no

land available at desired locations within Maricopa County.

A total of seven options were evaluated for detention basins within Pinal County. Four of
them include a single basin as recommended by the ADMP located at the northeast
corner of Elliot Road and Meridian Road, Two options include two basins and one
option inchudes three basins. Some of the options required berms to meet the storage
requirements; however these berms are not jurisdictional dams. Each option includes

approximately 30% increase in land area over what is needed for storage to atlow varying

side slopes and other kinder and gentler treatments.

The Meridian Road Collection System was recommended by the ADMP and was
described as “Sunland Springs Channel.” This channel is located on the east side of
Meridian Road alignment extending from about 3,400 ft north of the Guadalupe Road
alignment south to the proposed Siphon Draw Basin. The main purpose of this channel is
to collect surface runoff from areas east of Meridian Road and convey it to south into the
proposed Siphon Draw Basin drainage system. Flows into the channel vary from location
to location and are different for different detention basins options. Therefore, open
channel and/or pipe can be used for different portions of the system. The primary
differences are the cross sections, lining material, and Iongitudinal slopes. The selection
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of Collection System options does not have significant impact on hydrologic modeling.
Therefore, the preferred option for Collection System can be determined relatively
independent of hydrologic modeling.

The Siphon Draw Bagin Outfall System was recommended by the East Mesa ADMP and
was described as “Elliot Channel (Phase 2)” in the recommended design report. This
system is located adjacent to Elliot Road and runs from the Siphon Draw Detention Basin
to the 104™ Street alignment. The main purpose of this system is to convey discharge
from the Meridian Road Collection System and Siphon Draw Basin to the Elliot Road
Channel Phase 1 storm drain.

Siphon Draw Wash Corridor is designed to convey up to 758 cfs flow from Meridian
Road to Mountain Road through the Meridian Pointe development. Since the
downstream reach from Mountain Road to 104™ Street has capacity, though not as great
as upstream, Siphon Draw Wash is proposed to be one of the drainage corridors
evaluated for the alternative analysis. Five options were evaluated for the Qutfall System

which included different drainage element combinations.

The mumber of possible combined drainage systems (alternatives) of the Meridian Road
Collection System, Detention Basins, and Qutfall System is very high. Seven alternatives
were formulated by the combinations of seven detention basin options and five outfall

gystem options. The Outfall System Option 5 was combined with Detention Basin
Options 5, 6, and 7.

Hydrologic Modeling

The hydrologic analysis was performed using HEC-1 software. As per the Scope of
Work, three base HEC-1 models were prepared: a HEC-1 model for Ellict Basin and
Outfall Channel; a HEC-1 model for the corrected future conditions without Siphon Draw
Drainage Improvements; and a HEC-1 model for the post project conditions. Seven
HEC-1 hydrologic models were developed for the seven alternatives of the post project
conditions. Existing condition land uses were assumed within Pinal County, and future

condition land uses were used within Maricopa County.
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Evaluation of Alternatives

The probable cost to implement each alternative was estimated to assist with alternative
selection. Among all the detention basin options evaluated within Pinal County, the
option that best fulfills the goals of the project and had the lowest total cost is Option 7.
Other criteria or objectives considered in the alternative selection include safety, agency
acceptance (City of Mesa and FCDMC), low maintenance efforts, and environmental

impacts.

For the five Outfall System options evaluated within Maricopa County, Option 5 is
preferred despite a slightly higher cost associated with this outfall system since it would
provide benefits to the City of Mesa’s proposed water treatment plant west of Meridian
Pointe. For the three Collection System options evaluated within Pinal County, the
combination of pipe and concrete channel is preferred in conjunction with detention basin
Option 7.

Preferred Alternative

The preferred alternative of the Siphon Draw Drainage Improvements include drainage
elements of two detention basins (Siphon Draw Basin and Guadalupe Basin), the
Meridian Road Collection System, Siphon Draw Wash, and the Elliot Road storm drain.
The preliminary opinion of probable cost for the preferred alternative is $19,190,000.
Exhibit A shows the preliminary design plans.

Conclusions and Recommendations

The recommended drainage system alternative is Alternative 7 which is the combination
of Detention Basin Option 7, Collection System Option 3, and Qutfall System Option 5.
Currently a 727 pipe is proposed along Elliott Road. It may be feasible to reduce this
pipe to 66” in the final design by having a better understanding of the local hydrology
and utility conflicts. ‘

The detention basin footprint includes a variable side slope type detention basin. The
basin bottom area is big enough to allow various sport fields including soccer, softball,
basketball, etc. Depending upon the needs of the communities, the basin footprint can be
reshaped to accommodate a combination of sport activities in both basins. At that time,
the basins shape can be reconfigured to maintain a kinder and gentler character for these
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areas, The proposed basin site includes approximately 30% more area than simple basin

needs to allow for these considerations.

This report includes only an RGRCP as a choice for the pipe material. There are a
number of locations where alternative material types can be explored to reduce the

improvement costs.

A potential for fissure activity exists about 1 to 1.5 miles east of the Meridian Road
alignment. Although no detailed data is available at the time of this report, the final
design should review the best available data and incorporate appropriate measures to
address the fissure or subsidence issue. It is possible that cast in place pipe (CIPP) may

not be appropriate as an alternate pipe material due to potential subsidence.
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Description

The East Mesa Area Drainage Master Plan (ADMP) (FCD #95-32) was completed by
Dibble & Associates in July 1998 for the Flood Control District of Maricopa County
(FCDMC). Siphon Draw Detention Basin, Sunland Springs Channel (Meridian Road
Collection System), and Elliot Road Channel were among the recommended
improvements with high priorities. Since the completion of the ADMP, development has
occurred which impacts the facilities that were recommended. In 2003, Wood, Patel &
Associates, Inc. was contracted to provide pre—desigﬁ plans for the Siphon Draw
Drainage Improvements which include Siphon Draw Detention Basin, Meridian Road
Collection System, and Elliot Road Channel Phase 2 (from 104® §t. to Meridian Road).
The downstream drainage system, Elliot Road Channel Phase 1, has been constructed for

the vitimate conditions.

Purpose

The objectives of this pre-design study were to modify the ADMP hydrologic model to
include the changes in land use into the existing drainage systems; revise the model
hydrologic conditions in Pinal County; evaluate the ADMP-recommended improvements
of Siphon Draw Drainage System; identify potential detention basin locations and sizes;
and determine appropriate collection and conveyance system locations, alignments, cross
sections, and Right-Of-Way (ROW) requirements east of the 104™ Street alignment. The
pre-design study investigated alternatives for providing flood protection west of Meridian
Road along the project corridor and developed probable cost estimates for each of the
alternatives. The pre-design study aiso investigated various conveyance cross-sections
for cach segment of the conveyance system. Design plans were prepared for the

preferred alternative to the 20% level.

Agencies

The Flood Control District of Maricopa County is the lead agency for this project. Other
study stakeholders include the City of Mesa, the City of Apache Junction, and Maricopa
County Department of Transportation (MCDOT).
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Location

The project limits are approximately from the 104™ Street alignment to the west, Elliot
Road to the south, the CAP Canal to the east and Baseline Road to the north. The project
lies within the Cities of Mesa (Maricopa County) and Apache Junction (Pinal County).
The ADMP recommended Siphon Draw Basin is located at northeast corner of Meridian
Road and Ellict Road. The Meridian Road Collection System follows the Meridian Road
alignment north of the Siphon Draw Basin, adjacent to the Sunland Springs Village
development, The Siphon Draw Basin Outfall System is adjacent to Elliot Road from the
Siphon Draw Basin at Meridian Road to the 104™ Street alignment. Plate 1 shows the

project location.

Characteristics

The contributing watershed to the Siphon Draw Basin and Qutfall System extends
northeast of the basin towards the CAP Canal, which forms the east watershed boundary.
The Meridian Road collection system forms the west watershed boundary. The
watershed area comprises largely undeveloped natural desert with slopes of
approximately 1.8 percent toward the south and west. The Siphon Draw Wash runs
through the watershed from east to south and west. The wash crosses Meridian Road
about 1,200 ft north of Elliot Road, and bisects the Meridian Pointe development west of
Meridian Road. Two CAP Canal overchutes carry significant surface water runoff from
areas north of the Canal into the project watershed. Before the Sunland Springs
developments, these flows continwed southwesterly and crossed Meridian Road
alignment into Siphon Draw Wash at the 104™ Street alignment. With the development
of Sunland Springs, however, an open channel has been constructed between Baseline
Road and the north limit of the Meridian Pointe development along the Meridian Road
alignment. This is parallel with the proposed Meridian Road Collection System which
collects flows into Siphon Draw Basin. On the south side of the CAP Canal south
overchute, an earth dike and an earthen road were constructed which modified the natural

flood water path on the south area. The following pictures show some of these features.
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Open channel on east side of Sunland Springs along Meridian Road alignment looking north

CAP canal south overchute (2-72" pipe) looking northeast

%
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LEarthen road downstream of CAP canal south overchute looking southwest

Dike directing flow from CAP canal south overchute to south direction looking
southwest
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Siphon Draw Wash at Meridian Road looking east (upstream)

Siphon Draw Wash at Meridian Road looking west (downstream)
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Elliot Road detention basins and outfall channel (storm drain) have been constructed at

the downstream limit of the project (104™ Street alignment) to the ultimate conditions
described in the East Mesa ADMP.

Meridian Road bounds the Meridian Pointe property to the east. A drainage collection
channel is located on the west side of Meridian Road on the east side of the development
to intercept flows from the east. Meridian Road adjacent to Meridian Pointe is elevated
above natural ground. At the main branch of Siphon Draw Wash, a 2-10°x4’ concrete
box culvert with a design flow of 393 cfs has been constructed across Meridian Road.
An additional 1-10°x3’ concrete box culvert has been constructed to intercept flow from a
tributary to Siphon Draw Wash (design flow 241 cfs). Pipe culverts at two locations (one
to the north of Siphon Draw Wash, another to the south of Siphon Draw Wash) have also

been built to receive flows from local small washes. The following pictures show some

of these drainage improvements.

Elliot Basin diversion inlet structure and bypass channel; pipe culvert into Elliot Storm
Drain. Looking southwest at Elliot Road and 104" Street
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Siphon Draw Wash 2-10'x 4° concrete box culverts at Meridian Road looking

Utilities

The main wet utility conflict in Elliot Road is a 16-inch water line. The water line is 30 ft
north of centerline west of Signal Butte Road and 30 ft south of centerline between
Signal Butte Road and Meridian Road. There are water services connected to the 16-inch
line between Signal Butte Road and Meridian Road that feed subdivisions on the north
side of Elliot Road. There is also a waterline within Meridian Road that goes north/south
and connects into the Elliot Road waterline and a waterline at Mountain Road that goes
south from the Elliot Road waterline. The Meridian Road 12-inch waterline is
approximately 40.5 ft west of the centerline north of Elliot Road. Based on City of Mesa
utility maps, there does not appear to be any sewer conflicts within Elliot Road or
Meridian Road. Existing dry utilities such as, gas, electricity, and cable were not
reviewed within this scope of work.

Jurisdictional Delineation

A few washes within the study watershed may be jurisdictional Waters of the US. A

preliminary U.S. Army Corps of Engineers’ Section 404 jurisdictional delineation was

performed for the Siphon Draw Wash and other washes in the project area, east of

Meridian Road, by the FCDMC for project planning purposes. The delineation
12 Pre-Design Study Report for
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represents our understanding of characteristics of the Waters of the U.S. and how they
apply to the site as it exists today, Only the U.S. Army Corps of Engineers can make the

final determination as to whether or not the washes are jurisdictional, Refer to Plate 2 for
the preliminary delineation.

FEMA FIRM Panel

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel 040077 0125D (Pinal County), dated March 5, 1990, has designated this portion of
the Siphon Draw Wash as Special Flood Hazard Area Zone A:

Zone “A” is defined as: A special flood hazard area inundated by 100-vear
flood. No base flood elevations determined,

No FIRM Panel is published for Siphon Draw Wash west of Meridian Road alignment

within Maricopa County. See Plate 3 for the Effective FEMA FIRM Panel of the project
area.
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4.0 PREVIOUS STUDIES

This section briefly describes studies and reports that contain information pertinent to this project.

4.1
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East Mesa ADMP

Dibble & Associates, East Mesa Area Drainage Master Plan — Recommended Design
Report (FCD #95-32), July 1998. The FCDMC initially prepared the hydrology for the
existing condition and then modified the existing condition hydrology to incorporate the
selected design hydrologic criteria and the future condition land use from the new MAG
1997 land use maps. Dibble and Associates then revised the FCDMC-supplied
hydrology to reflect changes in flow routing from the planned channels, storm drains, and
detention basins. This study included the preliminary design plans that described planned
improvements, project costs, and special issues to be considered during final planning
and design. Siphon Draw Drainage Improvements were recommended by this study and

described as “Sunland Springs Channel & Siphon Draw Detention Basin” and “Elliot
Channel (Phase 2).”

Elliot Road and Meridian Road looking north
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Northeast corner of Elliot Road and Meridian Road, Proposed Siphon Draw Basin Site
lookine northeast

Elliot Road Detention Basins and Outfall Channel

Wood, Patel & Associates, Inc., Elliot Road Detention Basins and Outfall Channel (FCD
#98-44), March 2000. These improvements were also identified and recommended by
the East Mesa ADMP. They were described as “Elliot Detention Basin” and “Elliot
Channel (Phase 1)” in the recommended design report. This project performed channel
alternative analysis, and prepared final design plans and special provisions for the Elliot
Road Detention Basins and Outfall Channel. That drainage system included detention
basins, inlet works, outlet works, and the outfall pipe from the detention basins along
Elliot Road to the downstream side of Ellsworth Road where the pipe daylights in its
historical drainage corridor. The upstream improvement limit of the storm drain is the
south side of Elliot Road at the 104" Street alignment.
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Elliot Detention Project — East Basin looking west

Drainage Design of Siphon Draw Wash for Meridian Pointe

Coe & Van Loo Consultants, Inc., Drainage Design Report for Meridian Pointe — A
Subdivision in Mesa, Arizona, September 1998. The purpose of this report was to
document the hydrologic conditions which impact the site and to show the basis for the
design of on-site and off-site drainage channels and culverts storm drainage systems and
retention basins. Meridian Pointe is located east of Mountain Road, west of Meridian
Road, south of the Olney Road alignment, and north of Elliot Road. Since the
improvements recommended by the East Mesa ADMP, specifically, the Sunland Springs
Channel & Siphon Draw Detention Basin, are not in place, and the generalized nature of
the watershed boundaries were developed for the regional drainage system, the modeling
results from the East Mesa ADMP cannot be applied directly in this project which
precedes the ADMP plans implementation.

A HEC-1 model was developed for the contributing watershed for the project in order to
define the off-site flows under existing conditions. The estimated 100-year, 24-hour
storm peak flow was 758 cfs for Siphon Draw Wash at the Meridian Road alignment. A
HEC-RAS model was also developed to model the hydraulics of the Siphon Draw Wash
within the project reach. The Siphon Draw Wash bisects the site and will remain in its
natural condition in compliance with the U.S. Army Corps of Engineers Section 404
Permit requirement. A manmade berm and concrete cutoff wall were constructed in the
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Meridian Pointe project where the computed water surface elevations exceed the natural

bank elevation. Several culverts were constructed to route flows east to west across
Meridian Road.

Siphon Draw Wash box culverts at Calderon within Meridian Pointe

Siphon Draw Wash at Calderon within Meridian Pointe looking east (upstream)
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Meridian Road Access Control and Corrider Improvement Study

URS, Meridian Road Access Control and Corridor Improvement Study — Draft Technical
Memorandum No. 8: Alternative Development and Evaluation. June 2004, The purpose
of Technical Memorandum No. 8 was to document the evaluation of alternatives
considered for the Meridian Road Access Control and Corridor Improvement Study.
Information obtained from adjacent jurisdictions and stakeholders was used in
conjunction with MCDOT design guidelines and criteria to develop and evaluate the
aiternatives. The projected 2010 and 2020 traffic volumes were applied to evaluate the

interim and ultimate facility needs.
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Constraints to the Drainage System Alternatives

Siphon Draw Drainage Improvements are part of the recommended regional drainage

system by the East Mesa ADMP. Some of the recommended improvements have already

been implemented in conjunction with area developments. Therefore, there are some

constraints or requirements to the proposed drainage system alternatives:

A)

B)

C)

D)

E)

Elliot Road detention basins and outfall channel (storm drain) have been
constructed at the downstream limit of the project (104™ Street). The design flow
for the system at this point for the 78” pipe is 508 cfs as established by the
ADMP based on the uliimate conditions of the watershed. The storm drain pipe
invert elevation is 1,429.0 ft and the design hydraulic grade line is 1,436.4 ft at
the 104® Street alignment.

The constructed East Detention Basin located on the west side of the 104

alignment has a storage volume of 35 ac-ft with design water surface elevation of
1,439.0 ft.

Since the Meridian Pointe subdivision has been built and Siphon Draw Wash
bisects this subd1v1s10n the design conveyance capacity of the Siphon Draw
Wash within this reach limits the amount of flow that can be bypassed from east
of Meridian Road.

Potential detention basins must be located within Pinal County since there is no

land available at desired locations within Maricopa County.

The designed detention basins should be able to be bled-off by gravity flow
within a 36-hour period and meet the Arizona Department of Water Resources’

non-jurisdictional requirement.

Potential Drainage Elements

Following is a list of the potential major drainage elements identified for alternatives

analysis of the project. For the feasibility analysis, some common elements such as
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inlets, culverts, manholes, utility relocations, splitter/diversion structures and minor
drainage elements have been excluded. It should be noted that Siphon Draw Basin was
the only basin proposed in the ADMP recommended design report. However, during the
preliminary alternatives review process Wood/Patel was instructed by the FCOMC to
include other detention basins options. Four potential detention basin sites were
identified and evaluated as follows;

Flement A: Siphon Draw Detention Basin;

Element B: Guadalupe Detention Basin;

Element C: Detention Basin at south of the CAP Canal north overchute;

Element I>: Detention Basin at south of the CAP Canal south overchute.

The specific basin location, size, bottom elevation, high water elevation, and their
combinations can vary for different alternatives. Other major drainage elements are:
Element E: Meridian Road Collection System which can be concrete channel,
earthen channel, pipe, or 4 combination of channel and pipe;
Element F: Bypass Storm Drain along Meridian Road between Siphon Draw Wash
and Elliot Road;
Element G: Eliiot Road Storm Drain between Meridian Road and west of Mountain
7 Road; ‘
Element H: Elliot Road Storm Drain between west of Mountain Road and the 104®
Street alignment;
Element 1: Siphon Draw Wash between Meridian Road and Mountain Road;
Element J: Siphon Draw Wash between Mountain Road and the 104™ Street
alignment;
Element K: Mountain Road Channel/Pipe;

Plate 4 shows all of the major drainage system elements.

Detention Basins Options within Pinal County

A total of seven options were evaluated for detention basins within Pinal County. Four of
them include a basin as recommended by the ADMP located at the northeast corner of
Elliot Road and Meridian Road. Two include two basins: the first one is located at the
northeast corner of Elliot Road and Meridian Road; the second one is located at northeast

corner of Meridian Road and Guadalupe Road alignments. One of the options include
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three basins: the first one is located at the northeast corner of Elliot Road and Meridian
Road north of the Siphon Draw Wash; the second one is located at south of the CAP
Canal north overchute; and the third one is located at south of the CAP Canal south
overchute. The basins were designed with variable side slopes of 4:1 to 8:i. Some of the
options required berms along the downstream perimeter of the basin to meet the storage
requirements; however these berms are not jurisdictional dams. Each option is further
described below. Table 3A shows the basin geomeiric data for all detention basing
options.,

5.3.1 Single Basin Options
There are four options using a single basin. The differences are based on relative
depth of the resulting floodpool and the relative elevation of the basin botiom.
The lower floodpool options can be contained using natural ground levels; but by
adding berms a deeper floodpool can be achieved. The options having a higher
basin bottom can be bled-off by gravity through Siphon Draw Wash; while
options having a lower basin bottom gain basin volume and can be bled-off

through the storm drain pipe only.

In each case, fhe single basin is located at the northeast corner of Elliot Road and
Meridian Road, and is designed as an offline basin. Each option includes
approximately 30% increase in land area over what is needed for storage to allow
varying side slopes and other kinder and gentler treatments. Plates 5 to 8 show
the general location and preliminary design parameters of the basin for these four

options. The main features of the four single basin options are shown as follows:

Option Description Area Storage Water Basin
No. Ac. Ac-Ft. Surface Bottom
Elev., Ft. Elev., Ft.

1 Low Fioodpool, Low Bottom 38 160 1494.0 1487.0

2 High Floodpool, High Bottom 49 160 1496.0 1491.0

3 High Ploodpool, Low Bottom 29 160 1496.0 1487.0

4 Low Floodpool, High Bottom 83 160 1494.0 1491.0
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5.3.2 Two-Basin Option 1

533

This option is Detention Basin Option 5 and includes two detention basins. This
option is different from the ADMP recommendation. The first basin is located
east of Meridian Road and north of the Siphon Draw Wash in consideration of
404 permit issues; the second one is located at the northeast corner of Meridian
Road and Guadalupe Road alignments. Both basins will be operated as off-line
basing. Surface runoff from the CAP Canal north overchute and contributing
areas northeast corner of Meridian Road and Guadalupe Road alignments will be
collected near this detention basin. Some base flow will bypass to the south
through the Meridian Road Collection System. The peak flow above the base
flow will be diverted into the proposed Guadalupe Basin. Runoff from the CAP
Canal south overchute and the local drainage areas between Guadalupe Basin and
Siphon Draw Basin will be collected by the Meridian Road Collection System
and concentrated upstream of Siphon Draw Basin. There, the base flow will
bypass to the west through the Siphon Draw Wash and/or to the south within a
storm drain along Meridian Road to the Elliot Road storm drain. The peak flow
above the base flow will be diverted into the proposed Siphon Draw Basin, The
proposed design water surface elevation of the Siphon Draw Basin is 1,496.0 ft;
the proposed Siphon Draw Basin average bottom elevation is 1,490.0 ft; the
estimated total flood storage is 80 ac-ft; and the estimated total land requirement
is about 24 acres including approximately 30% land for kinder and gentler
purposes. The proposed design water surface elevation of the Guadalupe Basin
is 1,520.0 ft; the proposed Guadalupe Basin average bottom elevation is 1,510.0
ft; the estimated total flood storage is 90 ac-ft; and the estimated total land
requirement is about 18 acres including approximately 30% land for kinder and
gentler purposes. Plate 9 shows the general locations and preliminary design

parameters of these two basins.

Three-Basin Option

This option is Detention Basin Option 6 and consists of three detention basins.
The first basin is located east of Meridian Road and north of the Siphon Draw
Wash in consideration of 404 permit issues; the second basin is located south of
the CAP Canal north overchute; and the third basin is located south of the CAP

Canal south overchute. All three basins will be operated as off-line basins. The
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base flow from CAP Canal north overchute will bypass to the southwest through
natural drainage path to Meridian Road Collection System. The peak flow above
the base flow will be diverted into the proposed basin. The base flow from CAP
Canal south overchute will bypass to the SOuthwest through the gxisting wash to
the Meridian Road Collection System. The peak flow above the base flow will
be diverted into the proposed basin south of the CAP Canal south overchute.
Surface runoff from the local drainage areas between the CAP Canal and Siphon
Draw Basin will be collected by the Meridian Road Collection System and
concentrated north of the Siphon Draw Basin. The base flow will bypass to the
west through Siphon Draw Wash and/or to the south through a storm drain along
Meridian Road to the Elliot Road storm drain. The peak flow above the base
flow will be diverted into the proposed Siphon Draw Basin. The proposed design
water surface elevation of the Siphon Draw Basin is 1,496.0 fi; the proposed
Siphon Draw Basin average bottom elevatio;l is 1,490.0 ft; the estimated total
flood storage is 90 ac-fi; and the estimated total land requirement is about 27
acres including approximately 30% land for kirider and gentler purposes. The
proposed design water surface elevation of both basins at south of the CAP Canal
is 1,568.0 ft; the proposed average bottom elevation of both basins at south of the
CAP Canal is 1,562.0 ft; the esﬁmatéd total flood storage for each of the two
basins south of the CAP Canal is 40 ac-ft; and the estimated total land
requirement for each of the two basins south of the CAP Canal is about 12 acres
including approximately 30% land for kinder and gentler purposes. Plate 10

shows the general locations and preliminary design parameters of these three
basins.

Two-Basin Option 2
This option is Detention Basin Option 7 and is quite similar to Detention Basin
Option 5. The second basin is located at the northeast corner of Meridian Road
and Guadalupe Road alignments. However, the first basin is moved to south of
Siphon Draw Wash and is located at the northeast corner of Elliot Road and
Meridian Road. This basin location is more cost effective since the natural
ground south of the Siphon Draw Wash is a few feet lower than that north of the
Siphon Draw Wash. Both basins will be operated as off-line basins as described
in Section 5.3.2. The proposed design water surface elevation of the Siphon
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Draw Basin is about 1,495.5 ft; the proposed Siphon Draw Basin average bottom
elevation is 1,487.0 fi; the estimated total flood storage is 80 ac-fi; and the
estimated total land requirement is about 19 acres including approximately 30%
land for kinder and gentler purposes. The proposed design water surface
elevation of the Guadatupe Basin is 1,520.0 fi; the proposed Guadalupe Basin
average bottom elevation is 1,510.0 ft; the estimated total flood storage is 90 ac-
ft; and the estimated total land requirement is about 19 acres including
approximately 30% land for kinder and gentler purposes. Plate 11 shows the

general locations and preliminary design parameters of these two basins.

Collection System Options within Pinal County

The Meridian Road Collection System was recommended by the ADMP and was
described as “Sunland Springs Channel.” This channel is located on the east side of
Meridian Road alignment extending from about 3,400 ft north of the Guadalupe Road
alignment south to the proposed Siphon Draw Basin. The main purpose of this channel is
to collect surface runoff from areas east of Meridian Road and convey it to south into the
proposed Siphon Draw Basin drainage system. Flows into the channel vary from location
to location and are different for different detention basins options. Therefore, open
channel and/or pipe can be used for different portions of the system. Three options were
proposed and each of them is further described below. Please note that this collection
system will be part of the Siphon Draw Drainage Improvements no matter what detention
basin options are selected. The primary differences are the cross sections, lining material,
and longitudinal slopes. The selection of Collection System options does not have
significant impact on hydrologic modeling. Thefefore, the preferred option for
Collection System can be determined relatively independent of hydrologic modeling.

Table 3B shows the collection channel geometric data for all options.

5.4.1 Option 1 — Concrete Channel
This option consists of constructing a 6-inch thick concreteé-lined channel with
landscaping in the overbank areas. The channel typically has 2:1 side slopes, and
will provide at least 2.0 feet of frecboard. It will be at a longitudinal slope of
0.45%, and will have a maximum flow velocity of 15 ft/s. The channel bottom

width varies with design flows from segment to segment.
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5.4.2 Option2 - Earthen Channel
The native earth channel will be in a natural setting including kinder and gentler
features. It would require drops to maintain sub-critical flow conditions and
maximum allowable flow velocity requirement. The proposed channel slope is
0.18% with 4:1 side slopes, and minimurn of 1.0 ft of freeboard. The maximum
" permissible velocity is estimated to be 4.0 fi/s based on preliminary soil data
analysis. The channel bottom width varies with design flows from segment to
segment. This option would require large land acquisition and multiple drop

structures to meet FCDMC design requirements.

5.4.3 Option 3 — Pipe/Concrete Channel
Since the flows are reduced significantly upstream of the channel for options
with two or three.detention basins, pipe is a feasible option for portion of the
Collection System. Some combination of pipe and concrete-lined channel may
be more cost-effective than a single type of construction to meet the site specific

design grades, inverts, covers etc.

Outfall System Options within Maricopa County

The Siphon Draw Basin Outfall System was recommended by the East Mesa ADMP and
was described as “Elliot Channel (Phase 2)” in the recommended design report. This
system is located adjacent to Eltiot Road and runs from the Siphon Draw Detention Basin
to the 104™ Street alignment. The main purpose of this system is to convey dischalf'ge
from the Meridian Road Collection System and Siphon Draw Basin to the Elliot Road
Channel Phase 1 storm drain.

Siphon Draw Wash Corridor is designed to convey up to 758 cfs flow from Meridian
Road to Mountain Road through the Meridian Pointe development. Since the
;lownstream reach from Mountain Road to 104™ Street has capacity, though not as great
as upsiream, Siphon Draw Wash is proposed to be one of the drainage corridors
evalyated for the alternative analysis. Five basic options, each having different
combinations of drainage elements, were evaluated in this study and each of them is
further described below. The storm drain sizes vary with the flows bypassed to the
system. Table 3C shows the outfall system geometric data for all options.
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5.5.2
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Option 1 - Elements G, H, 1, and K ‘

This option consists of Elements G, H, I, and K. Surface runoff from areas east
of Meridian Road will be collected by the Meridian Road Collection System and
Siphon Draw Wash and concentrated at Meridian Road near Siphon Draw Basin.
The base flow will bypass to west through Siphon Draw Wash (I) to Mountain
Road, and then to the Elliot Road storm drain through channel Element K. The
peak flow above the base flow will be diverted into the proposed Siphon Draw
Basin which will be bled-off by pipe to the Elliot Road storm drain between
Meridian Road and west of Mountain Road (G). The flows will be combined at
west of Mountain Road and continue to the west through the Elliot storm drain
(H) and tie into the Elliot Road storm drain Phase 1. Plate 12 shows the
configuration of this option.

Option 2 — Elements H, I, and K

This option is quite similar to Option 1 described above except that Element G is
eliminated. The proposed Siphon Draw Basin will be bled-off through the
Siphon Draw Wash Drainage Corridor. Plate 13 shows the configuration of this

option.

Option 3 — Elements F, G, and H _

This option does not use Siphon Draw Wash as a major drainage corridor except
for receiving low base flows for Section 404 requirements. The Elliot Road
storm drain is the only conveyance system. Surface runoff from areas east of
Meridian Road will be collected by the Meridian Road Collection System and
Siphon Draw Wash and concentrated at Meridian Road near Siphon Draw Basin.
The base flow will bypass to south through storm drain (F) to the Elliot Road
storm drain, The peak flow above the base flow will be diverted into the
proposed Siphon Draw Basin which will be bled-off by pipe to the Elliot Road
storm drain (G), continue to the west through the Elliot Road storm drain (H) and
tie into the Elliot Road storm drain Phase 1. Plate 14 shows the configuration of
this option.
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Option 4 — Elements G, H, [, and J

This option uses both Siphon Draw Wash drainage corridor and the Elliot Road
storm drain as the major conveyance systems. Surface runoff from areas east of
Meridian Road will be collected by the Meridian Road Collection System and
Siphon Draw Wash and concentrated at Meridian Road neat Siphon Draw Basin.
The base flow will bypass to west through Siphon Draw Wash (I), and continue
to west through Siphon Draw Wash (J) to Elliot East Detention Basin Inlet at
104" Street. The peak flow above the base flow will be diverted into the
proposed Siphon Draw Basin which will be bled-off by pipe to the Elliot Road
storm drain (G), continue to the west through the Elliot Road storm drain (H) and
tie into the Elliot Road storm drain Phase 1. Plate 15 shows the configuration of
this option.

Option 5 — Elements ¥, G, H, I, and J

This option is similar to Option 4 as described above which uses both Siphon
Draw Wash drainage corridor and the Elliot Road storm drain as the major
conveyance systems. Surface runoff from areas east of Meridian Road will be
collected by the Meridian Road Collection System and Siphon Draw Wash and
concentrated at Meridian Road near Siphon Draw Basin. A portion of the base
flow will bypass to the south through the storm drain (F) to the Elliot Road storm
drain. A portion of the base flow will bypass to the west through Siphon Draw
Wash (1), and continue o the west through Siphon Draw Wash (J) 1o Elliot East
Detention Basin Inlet at 104™ Street. The peak flow above the base flow will be
diverted into the proposed Siphon Draw Basin which will be bled-off by pipe to
the Elliot Road storm drain (G), continue to the west through the Elliot Road
storm drain (H) and tie into the Elliot Road storm drain Phase 1. Plate 16 shows
the configuration of this option.

Hydrologic Modeling

5.6.1

HEC-1 Base Models

The hydrologic analysis was performed using HEC-1 software. The FCDMC

originally prepared the base hydrologic model for the East Mesa ADMP in 1998,

and later modified the existing condition hydrology to ingorporate the future
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condition land use from the new MAG 1997 land use maps. Dibble and
Associates then revised the FCDMC supplied hydrology to reflect changes in
flow routing from the planned channels, storm drains, and detention basins for
the recommended ADMP design report in 1998, Wood, Patel & Associates, Inc.
further modified the hydrology for Elliot Road Detention Basins and Qutfall
Channel project in 2000. That project has already been constructed with its
upstream storm drain limit at Elliot Road and 104 Street alignment, which is
also the downstream limit of this pre-design study.

As per the Scope of Work, three base HEC-1 models were prepared:

1) A HEC-1 model for Elliot Basin and Qutfall Channel;

2) A HEC-1 model for the future conditions without Siphon Draw Drainage
Improvements (pre-project conditions);

3) A HEC-1 model for the future conditions with Siphon Draw Drainage

Improvements (post-project conditions).

The FCDMC provided the base models. The corrected future conditions HEC-1
models were provided by the FCDMC (Cathy Regester, December 2003) with
corrections for sub-basins 52, 56, 58, and 65A and without 100-year 2-hour on-
site retention for these subbasins (within Pinal County). The HEC-1 file name
for the areas north of US 60 is WSZ:NEM.DAT; and the HEC-1 file name for the
areas south of US 60 is WS4-SEMR.DAT. The proposed condition model

reflects the design of the Siphon Draw Drainage Improvements.

Two overchutes carry flood water across the CAP Canal into subbasin 65A,
where the Siphon Draw Basin will be located. The ADMP HEC-1 model
assumed a storage roilting and a constant base flow from each of the overchutes
into subbasin 65A. The FCDMC subsequently learned that the storage volume
upstream of the overchutes is very small and the two overchutes (2-72” pipe
each) have adequate capacity to carry the peak flows across the CAP Canal into
subbasin 65A. Therefore, the updated HEC-1 model removed the storage routing
operation for the overchute flows in order to accurately model the routing at the
overchutes.
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For the purpose of this pre-design study HEC-1 model, the FCDMC has agreed
that it would be acceptable to make no physical divisions to any of the subbasins.

Instead, flow diversions were used for any subbasin split flow evalvations.

Formulating Alternatives

The proposed condition model is a post project model that reflects the design of
the Siphon Draw Drainage Improvements. Since there are so many drainage
system elements and detention basins options, the number of possible
combinations (alternatives) of the elements is very high. However, at the
downstream limit of the project (104® Street), Elliot Road detention basins and
outfall channel (storm drain) have been constructed, and the design flow for that
system at this point is limited to 508 cfs for the 100-year storm. Therefore, the
design flow to the outfall channel is also limited to the capacity of the existing
drainage system. For the design and modeling purposes, therefore, the outfall

system is relatively independent of the Siphon Draw Basin options.

Since the Outfall System within Maricopa County is relatively independent of the
Siphon Draw Basin and the Collection System options within Pinal County, a
total of seven HEC-1 hydrologic models were developed in conjunction with
seven basin options discussed in Section 5.3 for the post project conditions. The
Outfall System Option 5 was combined with Detention Basin Options 5, 6, and 7
since it may be the preferred option due to the benefits it would provide the City
of Mesa’s proposed water treatment plant west of Meridian Pointe and Elliot

Road on-site drainage.

As discussed previously, the selection of Collection System options does not
have a significant impact on hydrologic modeling and the preferred alternative
for Collection System can be determined after the hydrologic modeling is

complete.

Therefore, the combinations of seven detention basin options and five outfall

system options formulate seven post project condition alternatives.
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S.64

Hydrologic Modeling of Alternatives

As per the Scope of Work, three base HEC-1 models were prepared: a HEC-1
model for Elliot Basin and Outfal! Channel; a HEC-1 model for the corrected
(updated) future conditions without Siphon Draw Drainage Improvements (pre-
project conditions); and a HEC-1 model for the post project conditions. As
discussed above seven HEC-1 hydrologic models were developed for the seven
alternatives of the post project conditions. The HEC-1 models, drainage
elements, and modeling conditions for all of the seven alternatives are

summarized as follows:

HEC-1 Model Name  Modeling Conditions Major Drainage Elements
FINALS.DAT Elliot Basin & Outfall Channel N/A
S60EM_BP.DAT Pre-project conditions N/A
S60EMAP1.DAT Alternative 1 AEGHL&K
S60EMAP2.DAT Alternative 2 AEHL&K
S60EMAP3.DAT Alternative 3 AEF G &H
S60EMAP4.DAT Alternative 4 CAEGHL&J
.S60EMAPS5.DAT Alternative 5 ABEFGHL&]
S60EMAP6.DAT Alternative 6 AC,DEFGHL&JT
S60EMAP7.DAT Alternative 7 - ABEFGHL&J
Modeling Results

The entire East Mesa ADMP watershed is divided into two portions and modeled
by two HEC-1 models separated by US 60. The original HEC-1 file name for the
areas north of US 60 is WS2-NEM.DAT; and the HEC-1 file name for the areas
south of US 60 is WS4-SEMR.DAT. These two files were provided by the
FCDMC, and modified by Wood, Patel & Associates. The new HEC-1 file name
for the areas north of US 60 is N6OEM.DAT; and the HEC-1 file name for the
areas south of US 60 is S60EMAP#.DAT where “#” indicates the number of the
alternative. The hydrologic data connections between areas north and south of
US 60 are provided by HEC data file “N60EM.DSS.”
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Cathy Regester (FCDMC) investigated what might happen to the proposed
detention basins and downstream flows if the time of concentration were
decreased due to possible channelization from development. She concluded that
although increased channelization will have some impacts on the basins the
impacts appear to be small and any potential rise in water surface elevation
should be easily contained within the basin’s freeboard. There were no impacts

to the drainage system downstream of the Siphon Draw Basin.

Table 1 summarizes the peak flows for all of the HEC-1 models at key
concentration points. Note that the goal for the post-project conditions was that
the peak flow should be less than or equal to 508 cfs at the project downstream
limit of the Efliot Road storm drain at 104™ Street for all alternative models.
Table 2 shows the design parameters for major drainage elements of all modeling

alternatives.

Probable Cost of Alternatives

The probable cost to implement each alternative was estimated to assist with alternative

selection. Certain common items to all alternatives were ignored in the cost estimation
during the feasibility study. It should be noted that the channel hydraulics was modeled

using the normal depth method. Detailed hydraulic calculations were not performed at

this level for drop structures, detention basins, and flow diversion structures.

5.7.1

5.7.2

Land Acquisition Cost within Pinal County

Land acquisition cost is one of the major costs associated with proposed drainage
elements including both detention basins and channel land acquisition. Plate 18
shows the general plan of the area for the City of Apache Junction. The unit
price for land acquisition within Pinal County is estimated to be $100,000 per
acre according to the FCDMC. The estimated total land acquisition cost for each
alternative is listed in Table 4, column 3. Detailed cost computation sheets for all

alterpatives are included in Appendix C.

Construction Cost within Pinal County

The probable cost of construction for each of the alternatives within Pinal County

includes detention basin excavation, collection channel excavation, concrete
3 Pre-Design Study Report for

Siphon Draw Drainage Improvements
Contract No. FCD 2003 C019




WOOD/PATEL

573

channel lining, diversion structures, drop structures, and landscaping. The
estimated total construction cost for each alternative is listed in Table 4, column

2. Detailed cost evaluation sheets for all alternatives are included in Appendix C.

Outfall System Cost Within Maricopa County

The probable cost of construction for each of the alternatives within Maricopa
County includes storm drain pipes, channel excavation, and manholes., The
estimated total construction cost for each alternative is listed in Table 4, column

5. Detailed cost evaluation sheets for all alternatives are included in Appendix C.
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6.0 PREFERRED ALTERNATIVE SELECTION AND ONCLUSIONS

6.1

WOOD/PATE].

Preferred Alternative

Among all the detention basin options evaluated within Pinal County, the option that best
fulfills the goals of the project and had the lowest total cost is Option 7. Other criteria or
objectives considered in the alternative selection include safety, agency acceptance (City

of Mesa and FCDMC), low maintenance efforts, and environmental impacts.

For the three Collection System options evaluated within Pinal County, the combination
of pipe and concrete channel is preferred in conjunction with detention basin Option 7.
Earthen channel was rejected since it would require large land acquisition and multiple
drop structures to meet FCDMC design requirements. Preliminary cost estimates shown
that earthen channel cost would be half million dollars more than that of concrete channel

for options 1 to 4 as shown in Table 3.

For the five Outfall System ‘options evaluated within Maricopa County, Option 5 is
preferred despite a slightly higher cost associated with this outfall system since it would
provide benefits to the City of Mesa’s proposed water treatment plant’s site plan layout
west of Meridian Pointe. It should be noted that each option would have a provision to
maintain low flows within the Siphon Draw Wash drainage corridor for Section 404
requirements and to collect flows from the local watershed for storms in excess of the
100-year 2-hour event. The City of Mesa, in the review process, had expressed that they
preferred options 3, 4, and 5 since they do not have an open channel across the City Plant
site. Considering Mesa’s goals; Option 5 was selected since it meets the majority of
Mesa’s preferences. A pipe option is preferred if it is required to bring flow into the
Elliot Road storm drain from Siphon Draw Wash.

Alternative 7 is the combination of these selected options and is the preferred alternative
of the drainage system. The preferred alternative is described further in detail in Section
7 — Preliminary Design Plans.
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Conclusions

The pre-design study included review and update of related reports and design plans for
the Siphon Draw Drainage Improvements. As necessary, the East Mesa ADMP
hydrologic models were modified to include the new developments into the existing
drainage systems. It evaluated the recommended improvements of Siphon Draw
Drainage System by the ADMP. It also evaluated the detention basin locations and sizes,
appropriate collection and conveyance system locations, alignments, eross sections, and
ROW requirements east of the 104 Street alignment. Peak flows at critical locations
from three HEC-1 hydrologic models were presented: HEC-1 model for Elliot Basin and
Outfall Channel; HEC-1 model for the corrected (updated) future conditions without
Siphon Draw Drainage Improvements (pre-project conditions); and HEC-1 models for
the post project conditions. Seven options for detention basins within Pinal County were
evaluated. Three options were evaluated for Meridian Collection System; and five
options were analyzed for Siphon Draw Basin Outfall System. Probable costs were
estimated for all of the alternatives and drainage elements. The preferred alternative was

selected and analyzed.
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7.0

PRELIMINARY DESIGN PLANS

7.1

System Description of the Preferred Alternative

The preferred alternative of the Siphon Draw Drainage Improvements include drainage
elements of two detention basins: Siphon Draw Basin (element A) and Guadalupe Basin
(clement B), the Meridian Road Collection System (element E), bypass storm drain
between Siphon Draw wash and Elliot Road (element F), the Elliot Road storm drain
between Meridian Road and west of Mountain Road (element G), the Elliot Road storm
drain between Mountain Road and 104™ Street (element H), and Siphon Draw Wash
{elements I and J). The major drainage system elements for the preferred alternative are
shown on Plate 17. The HEC-1 model for the preferred alternative is titled
S60EMAP7.DAT, and it is included in this report. Tits schematic is shown on Plate 19.
The preliminary design plans and profiles at the pre-design study level for the preferred

alternative are presented in Exhibit A.

The Meridian Road Collection System consists of five segments: Guadalupe Basin inlet
channel (Sta. 149400 to Sta. 168+00), Guadalupe Basin bypass storm drain (36” to 42”
pipe, Sta. 138+50 to Sta. 149+00), 60” pipe storm drain (Sta. 127+00 to Sta. 138+50),
102” pipe storm drain (Sta. 115+00 to Sta. 1274—00), and Siphon Draw Basin inlet
channel (Sta. 93+00 to Sta. 115+00).

The Guadalupe Basin inlet channel receives flows from the north most areas of subbasin
65a (See Plate 18) between the CAP Canal and Meridian Road in¢luding flow from the
CAP Canal north overchute. The design flow for the channel is 855 cfs and the