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1.

INTRODUCTION

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

1.1 PROJECT OVERVIEW

This report presents the findings and conclusions developed in the
course of conducting a Preliminary Engineering Assessment and
Alignment Study for Ocotillo Road extending from Greenfield Road to
Higley Road (Study). This study was conducted for the Town of
Gilbert (Town) and was assigned Town of Gilbert Project Number ST
054. This study was undertaken in order to provide planning
information to assist in developing alternatives for improvements to
Ocatillo Road between Greenfield and Higley Roads in the Town of
Gilbert, Arizona and to assist in identifying significant design elements
and associated estimates of improvement costs and schedule.

This report provides the Town of Gilbert with a planning document
that presents information to assist the Town in decisions involving
stakeholders along this transportation corridor such as the traveling
public and local landowners that include the Flood Control District of
Maricopa County (FCDMC) and the Roosevelt Water Conservation
District (RWCD). Additionally, this report was prepared to provide
information to assist in developing well-formed and supportable
decisions that may affect and enhance future development and
transportation opportunities in the Town of Gilbert.

1.2 PROJECT LIMITS

The project is located along the northern boundary of Section 22 and
the southern boundary of Section 15 of Township 2 South, Range 6
East of the Gila and Salt River Base and Meridian. The project
corridor is shown on Figure 1.1 and is bounded by Greenfield Road
on the west and Higley Road on the east and consists of
approximately one mile of roadway improvements.

1.3 PREVIOUS STUDIES

A previous study entitled Final Report, Access Control and Corridor
Improvement was conducted in March 2005 for Ocotillo Road
extending from Alma School Road to Power Road (Aztec, 2005) and
was performed from a multi-agency and regional planning
perspective. The recommendations for the project corridor presented
in the referenced study were considered and incorporated in the
alternatives analysis conducted for this study. Additionally, traffic and
accident analysis and data for the project corridor that was developed
for the referenced study are summarized in this report.

1.4 PURPOSE AND NEED FOR THE PROJECT

The southeast valley, including the Town of Gilbert, has seen
sustained growth for over four decades that has been accelerating in
pace over the past two decades. Although development in the recent
years has slowed considerably in response to the broader economic
setting, continued growth is foreseen for the Town of Gilbert and
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Figure 1.1: Project Location Map showing street classification for the project
corridor (Town of Gilbert, 2006b)

surrounding area in the long-term planning horizon. Growth has
provided the southeast valley and the Town of Gilbert with continuing
transportation challenges in the form of traffic congestion and
development of a transportation network that provides a safe and
efficient roadway system for residents and other users.

The proposed extension and connection of Ocotillo Road will serve
both local and regional transportation needs, providing a connection
for local traffic east and west that is currently divided by the East
Maricopa Floodway (EMF), Chandler Heights Basin, Queen Creek

Wash and the Roosevelt Water Conservation District's (RWCD) Main
Canal (see Figure 1.2). On a regional level, the extension and
connection will provide an important parallel east-west roadway to
assist in alleviating congestion. Local community growth and long-
term regional transportation needs within the project area affirm the
need for construction of the planned improvements. Additionally,
Ocotillo Road was anticipated to be connected through the project
corridor with four through lanes in the Maricopa Association of
Governments Regional Transportation Plan (MAG, 2003, Figure 9.2).

1.5

O

PROJECT OBJECTIVES

Develop conceptual horizontal and vertical alignment alternatives
for the project corridor connecting the existing roadway
improvements, forming a continuous roadway alignment for
Ocotillo Road between Greenfield Road and Higley Road.

Develop concepts for off-site drainage and irrigation water
conveyance that safely and effectively direct stormwater runoff
and irrigation water through the project corridor in a manner that
allows existing flood control and irrigation facilities to continue
functioning consistent with their current use and purpose.

Develop project corridor geomatics and topography and review
existing regional monumentation discrepancy.

Review property ownership and develop stakeholder list
Develop an appropriate roadway cross-section.

Conduct preliminary geotechnical evaluation in order to provide
supporting data for use in roadway and bridge alternative
analysis

Develop drainage overview and discuss integration of the
proposed improvements with existing flood control facilities
Develop inventory and preliminary mapping of existing utilities
along with an estimate of impact to existing utilities such as
overhead electric, water, sewer, reclaimed water lines.

Develop a consensus preferred alignment for further study and
development.

Develop structural solutions for crossing the East Maricopa
Floodway, the Chandler Heights Basin, and Queen Creek Wash.

Develop conceptual access control plan and identify median
break locations and critical access locations.

Develop estimates of project cost and schedules

Prepare a report documenting findings and conclusions
developed during the study
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2. PROJECT SETTING

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

2.1 LAND USE

2.2 PHYSICAL CORRIDOR

3

Existing land use surrounding the
project corridor has historically
consisted of a combination of
agricultural, flood control
conveyance, and irrigation
conveyance interspersed with
unused desert land and regionally
significant watercourses. The
project corridor is situated in an
area that has been transitioning
from these historical uses to

o CHARACTERISTICS

The project corridor is oriented
east-west and is situated in an area
that has undergone extensive
alteration from its natural desert
condition. A review of regional
topographic mapping for the site
and surrounding area indicates the
project corridor slopes generally to
the west with elevations that vary
from approximately 1,308 feet near

suburban residential use consisting
of single-family residential housing
with ancillary roadways, open
spaces, and other infrastructure
typically associated with residential
development. Recent residential
development has occurred in areas
available for development;
however, much of the project
corridor is used for irrigation or
flood control conveyance and as
such is not available for private
development.

The project corridor is situated
immediately downstream of the
confluence of Queen Creek Wash
and Sonoqui Wash, two ephemeral
watercourses that are significant regional drainage features and have
undergone significant modifications in order to stabilize the
watercourses for the purpose of flood control. In addition to these
watercourses, the project corridor also traverses significant regional
flood control structures consisting of the EMF and Chandler Heights
Basin, which serve to capture and convey stormwater runoff. All of the
land associated with these improvements in the vicinity of the project
corridor is owned and maintained by the FCDMC.

photograph.

Irrigation for agricultural use in the vicinity of the project corridor is
provided by the RWCD. The project corridor transects the RWCD’s
primary conveyance canal that is situated immediately west of the
EMF. A check structure and turnout to distribution canals and piping
are situated within the project corridor.

Photograph 2.1 & 2.2: Top photo taken from the west bank of the EMF
looking northeast showing the existing channel improvements with
overhead utilities shown in the right-background also. Bottom photo taken
from the east bank of Queen Creek Wash looking west showing the
existing channel with overhead utilities in the right-background of the

the project intersection with
Greenfield Road to 1,322 feet near
the intersection with Higley Road
for an average slope of 0.27%
through the project corridor (Figure
210

Visual reconnaissance was
conducted for the site and
surrounding area by Maria Brady,
PE, Gary Brady, PE, Stephanie
Gerlach, PE, Craig S. Bolze, PE ,
and Rob Shelley, Senior Designer,
of Stantec. Site reconnaissance
was undertaken to gather
information regarding existing
conditions, drainage patterns,
topography, and physical
infrastructure.

Terrain within the project corridor has been heavily modified primarily
in association with flood control improvements and to a lesser extent,
irrigation infrastructure and agricultural use.

The EMF was observed to consist of an unlined earthen channel
trending from northeast to southwest with ancillary access roads on
both the east and west banks (Photograph 2.1). An access ramp into
the EMF was observed extending southwest into the channel from the
east bank beginning at a location in the vicinity of the project corridor.

Similar to the EMF, Queen Creek Wash was observed to consist of an
unlined earthen channel trending from northeast to southwest with
ancillary access roads on both the east and west banks (Photograph
2.2). An access ramp into Queen Creek Wash was observed
extending southwest into the channel from the east bank beginning at
a location in the vicinity of the project corridor. Sonoqui Wash parallels

the project corridor upstream of its confluence with Queen Creek
Wash. An outfall structure for Sonoqui Wash was observed upstream
of the project corridor. Additionally, a grade control structure was also
observed a short distance upstream of the Sonoqui Wash outfall,
providing improved vertical alignment for the confluence of Queen
Creek Wash and Sonoqui Wash.

The existing and proposed Chandler Heights Basin facilities were
observed and consist of an unlined detention basin with a stabilized
weir structure situated between the west bank of Queen Creek Wash
and the east bank of the EMF. The weir structure is situated along the
west bank of Queen Creek Wash and allows stormwater runoff to
enter the basin (Photograph 2.3).

RWCD'’s main canal was observed to transect the project corridor,

Figure 2.1: USGS mapping showing the project corridor
(USGS, 1973).

paralleling, and adjacent to, the EMF along its west bank. The main
canal consists of a concrete lined irrigation canal with associated
check structures, gates, and distribution inlets. Additionally, access
roads parallel the canal on both its east and west banks providing
access for monitoring and maintenance (Photograph 2.4).

& Stantec
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Photograph 2.3: Taken from the project corridor looking south at the
existing Chandler Heights Basin. The weir structure along Queen Creek

Wash is shown in the left-background. The foreground shows the location
of the project corridor and the proposed Chandler Heights Basin Phase 2.

Stantec understands that both RWCD and FCDMC plan additional
improvements in the future associated with their facilities. FCDMC is
planning to construct Phase 2 of the Chandler Heights Basin, which
includes a portion of the project corridor. RWCD plans continuing
maintenance and improvements on its facilities. Both RWCD and
FCDMC facilities will be impacted by the proposed improvements to
Ocotillo Road.

In addition to flood control improvements constructed by FCDMC,

retention basins associated with improvements constructed by private
development were observed situated along the north and south sides
of Ocotillo Road

east of Queen
Creek Wash. These
basins serve to
capture and hold
stormwater runoff
from the associated
development and
the developed
portions of Ocaotillo
Road. An existing
well site was
observed along the
west bank of the
RWCD canal along
the south side of the
project corridor. This
well site consists of
a concrete well-head and does not appear to be currently in-use. No
surficial indication of a pump was observed during the site
reconnaissance.

23 INTERSECTION IMPROVEMENTS

The project corridor intersects two regionally significant roadways,
Greenfield Road on the west and Higley Road on the east. These
roadways form the extents of the study area for the project.

Photograph 2.4: Taken from the RWCD
Check structure looking south showing the
existing RWCD main canal and associated
access roads on either bank.

The Ocotillo Road and
Greenfield Road
Intersection forms the
beginning of the project
corridor and is a 4-way
stop intersection. The
east quadrant has two
through lanes
eastbound and one
through lane
westbound with a
dedicated right-turn
lane onto northbound
Greenfield Road. The
north and south
quadrants have one
through lane
southbound and
northbound respectively
with dedicated left turn
lanes onto east and
westbound Greenfield
Road. The west
quadrant has one
through lane eastbound
and westbound.

The Ocotillo Road and Higley Road Intersection is a signalized
intersection having two through lanes in each direction at the east
quadrant with dedicated left-turn lane southbound onto Higley Road
and dedicated right-turn lane onto northbound Higley
Road (Photograph 2.7 & 2.8). In the west quadrant the
intersection is fully developed with two through lanes
eastbound and dedicated left turn lane and right turn
lane onto northbound and southbound Higley Road
respectively and then tapers to a half-street section
continuing to the west with one through lane
westbound. Higley Road at the south and north
quadrants has three lanes northbound and southbound
with dedicated left turn and right turn lanes onto
eastbound and westbound Ocotillo Road respectively.

24 EXISTING ROADWAY IMPROVEMENTS

Ocaotillo Road was observed to be a discontinuous
roadway between Greenfield Road on the west and
Higley Road on the east. Existing improvements extend
from Greenfield Road on the west to the east bank of
the RWCD canal (Photograph 2.5). No road
improvements are present from the RWCD Main Canal
east across the EMF, Chandler Heights Basin, and
Queen Creek Wash until Banning Street (Photograph
2.6). Improvements have been undertaken

Photograph 2.5: Unfinishd Ocotillo
Road just west of RWCD Main Canal
looking west to Greenfield Road

Photograph 2.6: Ocotillo Road and
Banning Street looking east.

Ocotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

corresponding to the Town of Gilbert minor arterial roadway section
for Ocotillo Road extending from Greenfield Road east to its existing
terminus near the RWCD Main Canal. The only portion that remains
unimproved in this section is the frontage along the existing privately-
owned Freeman properties, which abut the south side of the project
corridor adjacent to the west bank of the RWCD Main Canal.

Similarly, half-street improvements have been constructed for the
south half of Ocotillo Road beginning at Banning Street east of the
east bank of Queen Creek Wash extending to the intersection with
Higley Road. The half-street section tapers to match the full
intersection improvements at the intersection (Photographs 2.6, 2.7 &
2.8).

2.5 PRELIMINARY GEOTECHNICAL EVALUATION

A preliminary geotechnical evaluation was conducted as part of this
study in order to develop information to assist in characterizing
subsurface soil conditions for use roadway and bridge alternative
evaluation. The scope of services for this evaluation included a review
of previously published geologic and engineering data, aerial
photographs, and topographic mapping as well as a review of
previously prepared geotechnical reports from nearby projects. The
information developed in this report was used to formulate preliminary
geotechnical recommendations for use as supporting information for
this study. A report documenting the findings and conclusions of this
evaluation was prepared and is presented in Appendix A. The results
of the preliminary evaluation should be used for planning purposes
only. Detailed geotechnical investigation including subsurface
investigations, laboratory testing, and engineering analysis will need to
be performed as part of final design activities for this project.

Photograph 2.7 & 2.8: Top Photo - Ocotillo Road intersection with Higley Road looking south

from Higley Road. Bottom Photo - Ocotillo Road intersection with Higley Road looking east from

Ocotillo Road.
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3. PROJECT GEOMATICS & LAND OWNERSHIP OVERVIEW

3.1 GENERAL

The Ocotillo Road Alignment Study is located along the boundary
between sections 15 and 22, T2S, R6E, Gila and Salt River Baseline
and Meridian (G&SR B&M). The project extends between Greenfield
Road on the west and Higley Road on the east, although the majority
of the project realignment is focused on the reach between the
RWCD Canal on the west and Higley Road on the east.

3.2 ADJACENT PROPERTY OWNERS

Shamrock Estates Subdivision is partially constructed on the south
side of the proposed Ocotillo Road alignment from Queen Creek
Wash (Parcel 15 on Figure 3.1) east to Higley Road. As part of this
subdivision platting, a half road dedication was established and road
improvements were constructed.

3.3 FCDMC PARCELS

The primary land owner of the Ocotillo reach between the RWCD
Canal and Higley Road is the Flood Control District of Maricopa
County (FCDMC). There are approximately 15 parcels along the

A Fulton Homes
Subdivision (Freeman
Farms) is partially
constructed from
Greenfield Road to the
RWCD on the north and
south sides of Ocotillo
Road (Photograph 3.1).
As part of this subdivision
platting, a road dedication
was established and road
improvements
constructed. On the south
side of Ocotillo Road, just
west of the RWCD Main
Canal, are two remaining

subdivision north of Ocotillo Road near
proiect start.

north and south sides of Ocotillo Road, which include the
| following:

private properties that
abut the proposed
Ocotillo Road project
(Photograph 3.2).

The RWCD Main canal
Right-of-way creates the
first physical boundary to
the project on the west
side of the proposed
alignment. Adjacent to

additional and ultimate roadway
easement for Ocotillo Road. A strip
easement across the currently
described FCDMC parcels can be

1. FCDMC 304-70-018B
2. FCDMC 304-70-019
3. FCDMC 304-70-011A
4. FCDMC 304-77-009A
5. FCDMC 304-70-010
6. FCDMC 304-70-007B
7. FCDMC 304-70-007A
8. FCDMC 304-77-012
9. FCDMC 304-77-011
10. FCDMC 304-77-005B
11. FCDMC 304-77-005E
12. FCDMC 304-77-002B
13. FCDMC 304-77-005G (does 1
not connect to section line) | g
14. FCDMC 304-77-002D 2| 4‘
15. FCDMC 304-77-013 &€ | @
These parcels appear to be suitable ;‘ E
for the purpose of determining the gl
|
|

r __________________________ p—

FREEMAN FARMS
PHASE 2

3.4 DUAL QUARTER CORNERS WITHIN PROJECT

ALIGNMENT

In addition to the number of FCDMC parcels along Ocotillo Road is
the existence of two quarter-corners along the section line
separating sections 15 and 22 within the roadway corridor. These
two quarter corners, located about 75 feet apart (north to south)
within the EMF channel, have a significant affect on the Ocotillo
Road alignment and the configuration of parcels and other facilities
within the corridor. The majority of the improvements west of the
RWCD Canal appear to follow the northerly quarter-corner
alignment, while improvements east of the RWCD Canal follow the
southernmost quarter-corner alignment. Figure 3.1 shows the
quarter-corner alignment. It was also noted that legal descriptions
contained in deeds for the unplatted parcels along the section line
are based upon metes and bounds referenced from the
northernmost quarter-corner alignment west of the RWCD canal and
the southernmost quarter-corner alignment east of the RWCD canal.

CREEK ROAD

RWCD MAIN CANAL

SECTION 15

T2S, RBE

FUTURE NORTH CHANDLER
HEIGHTS BASIN

FLOODWAY

EAST MARICOPA

E

®

@

<

®\‘ } CORNER
‘ — = a3 TO WEST S |
"'%____ﬂ,____@QLILLQE_QAD_,i__:l;:____,_ o | & 7 ]
V Y S 7z -_‘_A—___——_-_7*‘7"——65—0_TH0?O'AF'_“#
o / e
| ¥ & @ } CORNER é{_& i

5315.74'+

the RWCD Main Canal P Ny | prepared as long as the easement is | “ & S AA® M@To East J |
Right-of-way are a series : =i — 1 adequately and clearly connected to | 03 *'*f/ “@ & K | |
of FCDMC properties Photograph 3.2 Looking south on _Bann/ng Street known monuments and can be , e AR ‘ \\»? (&) | SHAMROCK FARMS |
described in greater at Shamrock Estates south of Ocotillo Road and retraceable through survey. | PHASE 3 | @5 ® SHAMROCK ESTATES | 4
detail i the following east of Queen Creek Wash. ‘ | :*5 6{1 Ex\snh:‘cé;GsS?;HafgﬁNoLER | 2
ez ‘ ! L g
section. FCDMC also owns the adjacent property on the north side | ‘ § 5 | | | “
of the proposed alignment from Queen Creek Wash to Higley Road | § gé’ SECTION 22 SHANROCK ESTATES | |
(Parcel 7 on Figure 3.1). i 25, REE T 13
- - BEEES. TS — . -
Lo/l il ) CHANDIERMEIGHTSROAD oy

Figure 3.1: Map of the Dual Quarter-Corners Alignment
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Although the existence of the dual quarter-corners along Ocaotillo
Road is similarly undesirable to the multiple segmented parcel issue,
it does not necessarily present a challenge for defining the additional
and ultimate roadway easement for Ocotillo Road. A strip easement
across the two quarter-corners can be prepared as long as the
easement is adequately and clearly connected to the known
monuments and can be retraceable through survey.

The following recorded documents reference historical information
found regarding the dual quarter-corner issue. Documents 1-4
indicate the quarter-corner to be located approximately 75 feet north
of the location shown by documents 5-7, Document 8 reports both
locations.

1. Weir, Mike (1978) Record of Survey Discrepancies, Book 201
of Maps, Page 50.

2. Allen Consulting Engineers (2005) Freeman Farms Phase 2,
Parcel 2, Book 794, Page 46.

3. Allen Consulting Engineers (2005) Freeman Farms Map of
Dedication S. Greenfield and E. Ocotillo Roads, Book 797,
Page 35.

4. Allen Consulting Engineers (2006) Freeman Farms,
Greenfield and Ocotillo Roads ALTA Survey, Book 816, Page
6.

5. (1870) GLO Plat for Township 2 South, Range 6 East.

6. Weckerly & Associates (1973) Roosevelt Water District
Alignment & Rights of Way of Main Canal, Book 164, Page
46.

7. AMEC (2002) PLSS Subdivision Record of Survey, Maricopa
County Geodetic Densification and Cadastral Survey, Book
589, Page 47.

8. CEI (2002) Results of Survey for Maricopa County Flood
Control, Book 591, Page 39 ( 8 has been provided as it
documents on one sheet the monument problem; all other
documents can be provided if required).

3.5 EXISTING AND REQUIRED RIGHT-OF-WAY

A 65-foot right-of-way has already been dedicated for the north half
of the Ocotillo Road alignment between Greenfield Road and the
RWCD Main Canal. A 65-foot easement was dedicated for the south
side of Ocotillo Road from Greenfield to approximately 2500 feet
east by the Town of Gilbert as an expansion of the existing 33-foot
right-of-way to accommodate waterlines that were installed in 2008.
This right-of-way should be adequate to accommodate the future
road alignment. However, additional right-of-way may be required for
roadway storm water runoff depending on final drainage
requirements.

A 130-foot easement will be required across the RWCD Main Canal
to accommodate the proposed road and a 130-foot easement will be
required across the FCDMC drainage features (the EMF, Chandler
Heights Basin and Queen Creek Wash) as well.

A 65-foot right-of-way along the south half of Ocotillo Road enlarged
the existing 33’ roadway easement and was established as part of
the platting of the Shamrock Farms Subdivision from the Queen
Creek Wash to Higley Road. The existing 33-foot roadway easement
on the north side of Ocotillo Road between Queen Creek Wash and
Higley Road will need to be widened to 65 feet. FCDMC is the
underlying fee owner for this additional roadway easement.

Temporary construction easement will be required from RWCD and
FCDMC between the RWCD Canal and Higley Road. Temporary
construction easement from the private Freeman properties on the
south side of Ocotillo Road west of RWCD will likely not be required.

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

ADDITIONAL PROJECT SURVEY ISSUES

The following issues discuss some of the project issues already
addressed or other survey related issues for the project:

1.

Per Bk. 2 of Road Maps, Pg. 60, dated in January 1925,
there is a 66' (33' each side) Roadway easement along the
North Section line of Section 22, South Section line of
Section 15. This is the historical roadway easement that was
expanded from 33’ to 65’on the south side as part of the
Shamrock Farms Development and will be expanded by
acquisition from FCDMC on the north side to accommodate
the required project roadway easement.

Deeds for APN's 304-77-005B, -011, -012, -013 (FCDMC)
describe the North boundary lines to the North Section line of
Section 22.

Recorded plats for Freeman Farms Phase 2, Parcels 1 & 2
and Freeman Farms Phase 3, Parcels 3 & 4, as well as
APN's 304-77-006G & -006H parallel the Section line to the
farthest North 1/4 corner.

All the FCDMC parcels parallel the Section line to the farthest
South 1/4 corner.

&7 Stantec



4. TRAFFIC AND TRANSPORTATION

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

4.1 INTRODUCTION

No traffic, accident, or level of services data or analysis was
developed as part of this study. Currently, Ocotillo Road does not exist
for much of the project corridor and therefore data acquisition is not
viable. However, a previous study that encompassed the project
corridor did develop and analyze data for the existing portions of
Ocaotillo Road. The results of this study were presented in a report
entitled Access Control and Corridor Improvement Study, Ocotillo
Road, Power Road to Alma School Road (Aztec, 2005) and portions
of that report are summarized in sections 4.3 through 4.6.

4.2 FUNCTIONAL CLASSIFICATION

The functional classification of Ocotillo Road through the project
corridor will be a minor arterial in accordance Town of Gilbert
Standard Detail 22 Minor Arterial Street presented later on Figure 6.1
(Town of Gilbert, 2006a). The functional classification of Greenfield
Road, at the point of intersection with the proposed Ocotillo Road
improvements, is as a minor arterial. Higley Road is currently
classified as a Major Arterial at its point of connection at the east
terminus of the project corridor as illustrated in Figure 1.1(Town of
Gilbert, 2006b).

4.3 ACCIDENT DATA

Accident data was not acquired as part of this study because Ocatillo
Road does not exist through much of the project corridor and accident
data is not available. Additionally, the Greenfield Intersection and the
portion of Ocotillo Road east of Greenfield were improved in 2007.
The portion of Ocotillo Road west of the Higley Road intersection as
well as the Higley Road intersection were recently constructed in
2008.

Accident data was reviewed during a previous study encompassing
the project corridor (Aztec, 2005). In that study data collected from the
Arizona Department of Transportation Traffic Records Section was
reviewed for a three year period extending from January 1, 2001 to
December 31, 2003. The Higley Road intersection did not exist during
this period and the Greenfield Road intersection was stop controlled
only. The report lists eight accidents occurring at the Greenfield Road
intersection, placing it at the lowest number of accidents for all of the
intersections studied.

4.4 TRAFFIC ANALYSIS

Traffic analysis was not conducted as part of this study because
Ocaotillo Road does not exist through much of the project corridor and 4.7
little traffic data is available. Additionally, both the Greenfield Road
Intersection and the portion of Ocotillo Road east of Greenfield were
improved in 2007. The portions of Ocotillo Road west of the Higley
Road intersection, as well as the Higley Road intersection, were
recently constructed. Likewise, the improvements immediately east of
the Greenfield Road intersection, similar to the Greenfield Road

intersection itself are also recently constructed.

4.5 EXISTING CONDITIONS LEVEL OF SERVICE

The existing conditions analysis presented in the Aztec report was
based on the existing intersection geometrics as well as completed
roadway segments at the time of the publication of the Aztec report
(2005). The existing level of service for the Greenfield Road
intersection with Ocotillo Road was Level B for both the weekday

year 2015 and operating at capacity for the forecast year 2025 (Aztec,

2005).

ACCESS CONTROL

In accordance with Town of Gilbert Standard Detail 2, Figure 4.1
minimum spacing between access points will be 220 feet from
centerline of driveway to centerline of driveway. Minor arterial
roadways such as Ocotillo Road intersecting major arterials such as
Higley Road require a raised median left turn and an auxiliary right
turn. Additionally, Detail 2 restricts access points to no closer than 250

feet of a minor arterial without a raised median as well (Town of

Gilbert, 2005).

morning and evening peak hours. Additionally the report noted that
the Higley Road intersection did not exist at the time of the report. The

level of service for the project corridor was not defined

because Ocotillo Road did not exist within the project
corridor at the time of the study. However, the
adjoining roadway segment extending from Val Vista
Drive to Greenfield Road was classified as operating
at level of service B.

4.6 FUTURE PROJECTIONS LEVEL OF
SERVICE

Future projections analysis were presented for the
year 2025 for two model scenarios, with and without
the roadway connection that will be provided by the
project corridor, using traffic projection numbers
developed by the Maricopa Association of
Governments (MAG). Additionally, forecast volumes
for the year 2015 were developed by linearly
interpolating the results of the analysis for 2025
(Aztec, 2005).

The analysis developed for 2015 and 2025 classifies
the level of service for the project corridor and
adjoining segments as C for both forecast years.
Additionally, the report classifies the Greenfield Road
intersection as operating at capacity for both forecast
years. However, the Higley Road intersection is
classified as operating under capacity for the forecast

The proposed road improvements will require maintaining access to
two residential lots west of the RWCD Main Canal and maintenance
roads on either side of the RWCD Main Canal, the EMF and Queen
Creek. The maintenance road access points will require gated access
to prevent general traffic from using the maintenance roads.
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1. MINIMUM SPACING BETWEEN ACCESS PCINTS WILL BE 220°
C/L TO C/L. IF EXISTING CONDITIONS MAKE 220" SPACING
IMPOSSIBLE, 165' MAY BE ACCEPTED IN SPECIAL CASES.
SHARED ACCESS POINTS MAY BE REQUIRED IN SUCH CASES.

L

PROPERTIES WITH GREATER THAN 330" FRONTAGE SHALL BE
REQUIRED TO HAVE A TRAFFIC STUDY DONE TO

DETERMINE IF DECELERATION LANES ARE WARRANTED.
STACKING WILL BE DETERMINED BY TRAFFIC STUDY
PROPERTIES W[TH GREATER THAN 1100" FRONTAGE MAY BE
REQUIRED TO HAVE AN OPTIONAL ACCELERATION LANE

o

MINOR ARTERIALS INTERSECTION MAJOR ARTERIALS SHALL
HAVE A RAISED MEDIAN LEFT TURN AND AN AUXILLIARY
RIGHT TURN LANE

»

OF AN INTERSECTION WITH A MAJOR ARTERIAL OR 250" OF
ANY OTHER ROADWAY UNLESS A PROTECTIVE RAISED MEDIAN
IS PROVIDED, IN WHICH CASE THE DISTANCE MY BE 220’

o

QOPPOSING ACCESS POINTS SHALL EITHER BE ALIGNED CR

OFFSET BY 220" TO AVOID TURNING MOVEMENT CONFLICTS.
IF EXISTING CONDITIONS MAKE EITHER OF THE TWO OPTIONS
IMPOSSIBLE, THE ACC POINTS MAY BE CENTERED

. THERE WILL BE NO ACCESS POINTS WITH 220' C/L TO C/L

2 WAY WITH
2 EGRESS LANES

BETWEEN THE EXISTING ACCESS POINTS.
DETAIL NO. | TOWN OF GILBERT ACCESS
2 STANDARD DETAIL

POINTS ON

MINOR ARTERIALS

REVISED 1,/2005 [*™*

Figure 4.1: Town Of Gilbert Standard Detail for Access Control on Minor Arterials
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Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

ALTERNATIVES DEVELOPMENT

5.1

CONCEPTUAL ALTERNATIVES DEVELOPMENT
A principal focus for this study was to develop and evaluate

Seven conceptual alignments were reviewed as part of the study

along with a no-build alternative. Two of the conceptual alignments

had been developed during previous studies; alignment 7 was

The alignment presented in the Aztec study recommends a bridge
extending from the west bank of the RWCD canal and continuously
bridging the RWCD canal, EMF, Chandler Heights Basin, Queen

proposed horizontal alignments for Ocotillo Road that would form a
continuous roadway section from Greenfield Road on the west to
Higley Road on the east. Two section quarter corners located
approximately 75 feet from each other, north to south, cause the
existing improvements for the west section of Ocotillo Road, west of
the RWCD canal to skew to the north of the existing roadway
improvements east of Queen Creek Wash (see Figure 3.1). No
roadway section currently exists between the RWCD main canal and
Queen Creek Wash. Connecting these two existing roadway
alignments was a principal focus of this study.

Several Factors along the proposed alignment affect the desirability of
each alignment studied. These factors include:

o Connecting to the existing roadway improvements

o Resolving the existing alignment issues associated with the two
section quarter corners

o Reducing or eliminating impacts to private property owners
(Kelly/Meghan Freeman, Wayne/Helen Freeman, Freeman
Farms Subdivision and Shamrock Farms Subdivision)

o Reducing or eliminating impacts to RWCD existing structures
o Maintaining adequate access to existing RWCD features

o Maintaining adequate access
to the existing FCDMC EMF

developed as part of the Access Control and Corridor Improvement
Study, Ocotillo Road, Power Road to Alma School Road (Aztec,
2005) and alignment 1 had been developed to provide information
for use in the design of proposed waterlines for the Town of Gilbert
and City of Chandler in 2007. The remaining alignments 2, 3, 4, 5,
and 6 were developed as part of this study. Centerlines of these
alternatives are presented on Figure 5.1 on the following page.

Table 5.1 Alternatives Matrix was prepared to evaluate the non-
monetary factors associated with each alignment. Scoring from 1 to 3
was attached to each factor for each alignment option. A score of 1
represents the least impact or best option for that factor and a 3
represents the most impact or worst option for that factor.

5.2 CONCEPTUAL ALTERNATIVES EVALUATION

If the no-build alternative was selected, Ocotillo Road would remain
discontinuous between Greenfield Road and Higley Road. Future
development in the surrounding areas is anticipated to continue and
Ocaotillo Road will provide an important transportation corridor
supporting continued development. This alternative was eliminated
from further consideration because it does not satisfy the project
objectives or the long-term need to improve the operational and
safety characteristics of the local and regional roadway system.

Table 5.1: Alternative Matrix (Lowest Total Score Represents Best Non-Monetary Benefit)

Creek Wash and ending at the east bank of Queen Creek Wash.
The total length of the proposed bridge was approximately 2,200

feet. This alignment is located significantly further south of the

section line than the other alignment developed for this study. This
alignment would reduce the impact to the RWCD structures and the

SRP 69 kV power poles; however, it significantly impacts the
southern private property owners from Greenfield Road to the

RWCD and from Queen Creek Wash to Higley Road. In addition,
improvements undertaken by Freeman Farms, Shamrock Estates,
and at the Higley Road-Ocotillo Road intersection subsequent to the
issuance of the corridor study do not conform to this alignment. This
alternative subsequently had the highest score and was eliminated
from further consideration.

The remaining six alternatives were based on an alignment along the
section line, box culverts for the RWCD canal and the Chandler
Heights Basin and shorter bridges over the EMF and Queen Creek

Wash.

an n Creek W
d Qlusen Cres aah b e i sl Impact to Adjacent Landowners Existing Facilities : e Lo e o
s 0. orizon eometric mpact to I1stin iities 1 O a otals
o Accommodating the Private Property RWCD FCDMC P 9 2 4
proposed future expansion of
the Chandler Heights Basin 2 o 2 A 2 5}
: % w 2 c = E © § 3 » 2 g c =
o Reducing or accommodating » OE g 9 © w o » @ o 3 @ 2 2 L
e e =0 » £ 2 ) - Q = x g a < a S L o Lo 2 52 - D S0 <
the existing utility features 55| 8¢ 8 5 = §< & 8 £ £ o 3 2 5 < 5 3 E 3 § S 5§ %5 Q g
(SRP 69KV line along the g) = =5 5 g) £ £ ¢ & = e g = < 0 Sic = g By 5§35 § S 3 Cg E,z—'@
- 22 2 © o o £ g Q o3 S © 3 © 3 23
north side of proposed - SR e e e e e 8 ] g ] e g S S 2 e
alignment, Town of Gilbert 1 1 2 2 2 1 1 3 3 1 1 1 1 1 2 2 2 2 2 30
waterline, sewer line and 2 1 1 1 1 1 1 3 3 1 1 1 3 1 1 1 1 3 2 27
reuse line, and City of 3 1 1 2 2 1 1 3 3 1 2 1 2 1 2 1 2 2 2 30
Chandler waterline) ) 1 2 1 1 1 1 3 3 1 2 1 1 1 2 1 1 1 2 26
and/or reducing difficulty in 6 2 1 2 3 1 1 3 3 2 3 1 2 2 3 2 2 2 2 37
acquiring Right-of-way 7 3 1 3 3 3 3 1 2 3 3 3 1 3 1 3 3 3 2 44
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Figure 5.1: Roadway Alignment Alternatives
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As previously mentioned, existing improvements for Ocotillo Road
immediately west of Higley Road are offset south of the existing
improvements immediately east of Greenfield Road. This offset
serves to facilitate the outfall of Sonoqui Wash into Queen Creek
Wash and also results from an offset in section lines due to a
discrepancy in section corners. Each horizontal alignment alternative
considered for this study connected these existing improvements
and resolves the two existing alignments using a reverse curve
separated by a tangent section; however, the affect on key corridor
stakeholders and roadway design characteristics varied widely. The
results of the initial alternatives review are presented in the
Alternatives Matrix (Table 5.1).

All conceptual alignment alternatives were presented to the Town of
Gilbert in a meeting on September 15, 2008. After discussion,
alternatives 2, 3 and 5 were selected for additional development and
evaluation.

Greater detail for these alternatives and preliminary cost estimates
were prepared for each of these alternatives and a second review
meeting was held with the Town of Gilbert on October 24, 2008. The
preliminary cost estimates found that alternatives 2, 3 and 5 were
nearly the same cost; however, alternative 2 was slightly more
expensive than the other two because of the additional FCDMC
ROW that will be required. The offsetting value of this alternative is
the reduced impact to the private Freeman properties located just
west of the RWCD Main Canal and south of the proposed
alignments. The impact to the RWCD features is essentially the
same for all three alternatives. Alternative 2 represented the least
impact to the FCDMC features due to improved maintenance access
with Alternative 2 vertical and horizontal geometry. After review of
the matrix, the vertical and horizontal alignment and preliminary
costs, Alternative 2 was selected as the preferred alternative.

The preferred alternative was then detailed further and presented to
FCDMC in meetings on January 7, 2009 and February 19, 2009.
Continued development of this alignment has proceeded through the
remainder of the study. The preferred alternative horizontal
alignment is presented on the Roadway Plan and Profile Drawings
(Appendix G: 1 through 16).

5.3 PREFERRED ALTERNATIVE

Key measures used in evaluating the proposed alignments consisted
of the following:

e Geometrics: Use of applicable geometric design criteria,
Town of Gilbert Guidelines, connection to existing
improvements to Ocotillo Road

¢ Impacts to adjacent landowners: Impacts to existing
improvements such as check structures (RWCD), access
roads, driveways, use of property.

e Ultilities: Impacts to existing overhead and underground
utilities: Relocation of utilities, decreased access.

¢ Right-of-way: Amount of right-of-way required for the
roadway configuration from abutting property owners.

After evaluation by the project team, Alternative 2 was chosen as the
preferred alternative. The preferred alternative is shown on the
Roadway Plan and Profile Drawings (Appendix G: 1 through 16).

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054
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6.

ROADWAY DESIGN FEATURES

Ocotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

6.1 INTRODUCTION

The proposed improvements for Ocotillo Road will serve to improve
both local and regional surface transportation facilities. Rapid
development in the southeast valley, and particularly the Town of
Gilbert, has resulted in increasing demands on the Ocotillo Road
transportation corridor. Discontinuous development occurring
throughout the project corridor has resulted in widely disparate
roadway improvements along Ocotillo Road; a condition that this
project will serve to remedy by constructing a continuous roadway
section to support growth and provide sufficient capacity and
infrastructure for a safe and efficient facility.

Analysis and recommendations developed during this study are
focused on providing the basis for future improvements for Ocotillo
Road. Additionally, the information developed in this study may be
used to assist the Town of Gilbert in evaluating planning and design
decisions for Flood Control District of Maricopa County
improvements to Chandler Heights Basin as well as ancillary
development on other adjacent parcels. All of the design elements of
the preferred alternative for the proposed Ocotillo Road extension
and bridged crossings of the East Maricopa Floodway (EMF) and
Queen Creek Wash are anticipated to meet AASHTO and the Town
of Gilbert guidelines and standards. No significant design exceptions
are anticipated at this time.

6.2 ROADWAY TYPICAL SECTION

As shown on Figure 1.1, the typical roadway section for this segment
of Ocotillo Road is defined in the Town of Gilbert Street Circulation
Map as a Minor Arterial (Town of Gilbert, 2006b). A minor arterial is
composed of two travel lanes and a bike lane in each direction
separated by a striped median (Figure 6.1). Additionally, this section
includes a detached sidewalk on each side of the roadway.

The proposed roadway typical section was modified following an
Alternatives Review Meeting with the Town of Gilbert on October 24,
2008. At this meeting the project team concluded that the roadway
section should be narrowed for the portion of roadway extending
from the west approach to the bridge over the EMF through
Chandler Heights Basin to the east bridge approach over Queen
Creek Wash. The modifications consisted of reducing the striped
median section to 4 feet and adding a raised concrete median to
control access. Additionally, sidewalk at the bridge was placed
adjacent to the curb. The reduction in roadway width was undertaken
to reduce bridge and roadway costs, reduce right-of-way acquisition
and associated costs, and to reduce impacts to the Chandler Heights
Basin stormwater storage volume and control access. The modified
sections are presented in Figure 6.1 (Top).

6.3 DESIGN CONTROLS

The design controls for this study were developed using the Town of
Gilbert Engineering Standards and Standard Details (Town of

Gilbert, 2005), the American Association of State Highways and
Transportation Officials (AASHTO), A Policy on Geometric Design of
Highways and Streets (AASHTO, 2004). The roadway design criteria
for this study are summarized in Table

6.1. it a

the proposed ultimate configuration of Chandler Heights Basin. The
conceptual vertical alignment prepared for this study is presented on
the Roadway Plan and Profile Drawings (Appendix G: 1 through 16).

The conceptual vertical alignment is shown with minimum
clearances over the EMF and Queen Creek Wash (Table 6.1) In
order to assist in minimizing embankment fill through the Chandler

porg

6.4 HORIZONTAL ALIGNMENT

The final horizontal alignment developed
for this study was evaluated with respect |
to the design criteria presented in Table |
6.1 on the following page and was
based on the preferred alternative
selected during the alternatives
evaluation conducted for this study.
Horizontal geometrics were prepared
using base mapping developed from
survey information collected and
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the west section of Ocotillo Road west of
the RWCD canal is situated north of the
existing alignment for the portion of
Ocaotillo Road east of Queen Creek
Wash. Two curves separated by a
tangent section were used to transition
from the north alignment to the southern
alignment. Curve and tangent
information is shown on the Roadway
Plan and Profile Drawings (Appendix G:
1 through 16).

6.5 VERTICAL ALIGNMENT

The vertical alignment developed for this
study is controlled by the criteria
presented in Table 6.1 for bridge
clearances, minimum and maximum
roadway grades, roadway

c/L

4 MOVING LANES
A. CONCRETE
1. CURB:

M.A.G. STANDARD DETAIL 220 TYPE A. ALL CONCRETE M.A.G. STD.SPEC. CLASS "B"
2. SIDEWALK: i

M.A.G. STANDARD DETAIL 230 ALL CONCRETE M.A.G. STD. SPEC. CLASS "B

B. PAVING
1. AGGREGATE BASE COURSE:
A. THICKNESS: TOWN OF GILBERT STANDARD DETAIL 24
B. MATERIAL: CONFORMING TO SECTION 702.2 M.A.G. STANDARD SPECIFICATIONS
2. ASPHALTIC CONCRETE:
A. THICKNESS TWO AND A HALF (2 1/27) INCH MINIMUM PLACED IN TWO LIFTS
B. MATERIAL: CONFORMING TO M.A.G. STANDARD SPECIFICATIONS 710 (WITHOUT LIME)
BASE COURSE: 2 1/2" A—=25mm MIX
SURFACE COURSE: 1 1/2" A=12.5mm MIX

C. SIDEWALKS
SIX (6) FOOT, MAX 1' IN 10" MEANDERING WALKWAY, DETACHED FROM C&G NO LESS THAN THREE
(3) FEET, NON—REPETITIVE DESIGN

1/2" A-12.5mm AC. MIX

2 1/2" A-25mm AC. MIX

MIX DESIGN PER EAST VALLEY ASPHALT COMMITTEE

superelevation, existing land use and DETAIL_NO. ‘

22

TOWN OF GILBERT
STANDARD DETAIL

' MINOR
ARTERIAL STREET

REVISED 1/2005 |¥4*

Figure 6.1: Town of Gilbert typical section and modified bridge section of Ocotillo Road (Town of Gilbert, 2006a)
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Heights Basin and to maximize sight distance in the area of the
vertical curves over each of these features. Sight distances in these
areas are an important design consideration because each crest
vertical curve is followed by a horizontal curve. Final design activities
should evaluate sight distances carefully to ensure that the crest
vertical curve does not hinder the driver’'s view of the horizontal
curve. Final design activities should work to maximize the sight
distance to this point of curvature in the horizontal alignment.
Stopping sight distance was evaluated for the proposed vertical
alignment in accordance with AASHTO (AASHTO, 2004) criteria and
the associated design speed (Table 6.1).

The portion of Ocotillo Road that traverses the Chandler Heights
Basin is presently anticipated to be in an embankment condition
situated above the basin bottom at elevation differences exceeding
12 feet. Elevation differences between the roadway surface and the
bottom of the basin could vary from a minimum of 10 feet to 20 feet.
Final roadway design will need to examine the embankment heights
and their associated fill-slopes carefully in order to maintain clear
zone vehicle recovery areas. The roadway prism will impact the
capacity of Chandler Heights Basin and careful attention will need to
be given to minimizing the embankment fill material while
maintaining appropriate roadway recovery areas and clear zones for
vehicles that may leave the roadway.

For the purpose of this study the minimum recoverable fill slopes
were used for the purpose of estimating earthwork and impact to the
capacity of Chandler Heights Basin (Table 6.1). Recoverable slopes
are all embankment slopes 4:1 (H:V) or flatter (AASHTO, 2004) that
are relatively smooth and traversable so that motorists can generally
stop their vehicles or slow them down enough to recover and return
to the roadway. Fixed obstacles such as culvert headwalls or other
barriers should be kept free of the clear zone. Appropriate recovery
areas for Ocotillo Road should extend 20 feet to 40 feet (depending
on final cross-section and embankment slope geometry) from the
outside travel lane to the edge of a recoverable slope. Elevation
differences between the roadway and the basin bottom are
significant and consideration should be given in final design to
extend the clear zone beyond the toe of slope with a clear run-out
area at the base and/or flattening all or portions of the embankment
slope to increase the ability for vehicles that leave the roadway to
recover. Guardrails may be used to shield motorists from hazards for
areas that do not provide adequate recovery slopes and clear zones
during final design of the roadway (AASHTO, 2004).

6.6 RIGHT-OF-WAY

6.6.1 Existing

There is no existing right-of-way for the majority of the project
corridor. Half street right-of-way has been dedicated for the portion
of the project corridor abutting Shamrock Farms and Freeman
Farms. Additionally, there is an existing 66-foot wide roadway
easement that extends across parcels that are owned by the

Table 6.1: Design Criteria Summary

Description Design Criteria
Design Speed 55 mph
Minimum Freeboard (Low Bridge
Chord to Calculated Water Surface 2 feet
Elevation)

Minimum Clearance from Low Bridge

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

6.6.2 Proposed

Right-of-way or roadway easements for the proposed roadway
alignment will need to be acquired from four distinct property owners
through the corridor. Estimates for right-of-way to be acquired were
developed for this study using the typical section for a minor arterial
roadway as illustrated in Figure 6.1. Additionally, estimates for right-
of-way to be acquired were also developed based on the modified
roadway section present in Figure 6.1. These estimates, listed by
property owner, are presented in Table 6.2 below.

The segment of Ocotillo Road traversing the Chandler Heights basin
has a vertical alignment positioning the roadway significantly above
the proposed elevation of the basin bottom and high water elevation
for the basin. Because of this, the roadway will be in an embankment
condition with respect to the basin. The embankment slope for this
portion of the roadway will extend outside of the right-of-way. Slope
easements and maintenance and access easements may be
required in order to maintain fill slopes in this area.

Table 6.2: Right-of-Way Requirements

Chord to Channel Bottom 135 Teel
Maximum Roadway Grade 3%
Minimum Roadway Grade 0.25%
Stopping Sight Distance 500 feet
Minimum Cl,_lrve Radius (Without 1,200 feet
Superelevation)

Lane Width (Travel Lane) 11 feet
Lane Width (Bicycle Lane) 5.5 feet
Superelevation (Maximum) 0.04 ft/ft
Fill Slopes 4:1 (H:V)

Pedestrian/Vehicular Traffic
Bridge Barrier

Hazards and Nuisances to
Pedestrian Traffic

Calculated 100-yr Water Surface

Elevation — Queen Creek Wash 1,310.65 feet

Roadway Section Right-of-Way (sq ft)
Owner
Standard Modified
Freeman 304-77-006G 9,291 --
Freeman 304-77-006H 14,030 -
RWCD 19,294 -
FCDMC 180,304 124,645

Calculated 100-yr Water Surface

Elevation — EMF 1,306.01 feet

Design Water Surface Elevation —

Chandler Heights Basin 1,308.12 feet

FCDMC; however, significant portions of the preferred alternative
alignment are situated outside of the roadway easement. Existing
right-of-way and parcel owners are shown on Roadway Plan and
Profile Drawings (Appendix G: 1 through 16). Additionally, there are
existing easements for utilities including overhead electric, water
lines, reuse water lines and sewer lines. These utilities are discussed
further in Section 9 and shown on Figure 9.1 the Roadway Plan and
Profile Drawings (Appendix G: 1 through 16).

6.6.3 Earthwork

Earthwork estimates were developed using AutoCAD Civil 3D
software. An existing and proposed surface model was developed
using field survey data collected for this project and proposed
horizontal and vertical alignments for the preferred alternative.
Earthwork estimates for construction of Ocotillo Road are closely tied
to the next phase of construction for Chandler Heights Basin. The
preferred roadway alignment is situated within a portion of Chandler
Heights Basin that has not been constructed. The vertical alignment
for Ocotillo Road presented in this report was developed to
correspond to the ultimate improvements for this basin.
Consequently, much of the roadway alignment is situated below
existing ground surface that is expected to be modified during the
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construction of the remaining phase of Chandler Heights Basin.
Should the roadway be constructed prior to the improvements for
Chandler Heights Basin, the project will generate significant amounts
of excess material that will need to be removed from the project.
Stantec estimates that for the roadway itself, the material will roughly
balance based on current existing conditions, requiring an estimated
250 cubic yards of fill to construct.

Should improvements to portions of Chandler Heights Basin be
constructed concurrently with the roadway improvements this
quantity of fill material will decrease commensurate with the quantity
of excavation associated with the basin improvements undertaken
for that phase. Should the construction of Chandler Heights Basin be
undertaken prior to roadway improvements, Stantec estimates that
the construction of the roadway will require over 90,000 cubic yards
of fill to be placed in Chandler Heights Basin in order to construct the
roadway. For that reason, the project team recommends that
roadway improvements undertaken by the Town be closely
coordinated with Chandler Heights Basin improvements undertaken
by FCDMC and vice versa.

6.7 CHANDLER HEIGHTS BASIN INTEGRATION

Preliminary coordination between FCDMC and the Town of Gilbert
has been undertaken to coordinate improvements to both Chandler
Heights Basin and Ocotillo Road to ensure that improvements to
both of these facilities are coordinated in order to reduce costs and
ensure that both projects are constructible. In order to provide data
to assist in assessing the impact of the proposed roadway
improvements on the capacity of Chandler Heights Basin earthwork
calculations were undertaken using the proposed basin and roadway
configurations. Stantec estimates that the roadway embankment will
reduce basin capacity by approximately 40 acre-feet using the
design information developed for this study.

6.8 CONSTRUCTABILITY AND TRAFFIC CONTROL

The Stantec project team evaluated the preferred alignment in order
to provide information for assessing constructability and traffic
control. Key constructability issues identified are tied to RWCD
irrigation facilities and the construction of all or a portion of the next
phase of Chandler Heights Basin. The proposed improvements
contained in the preferred alignment will impact existing RWCD
distribution canal, check structure, and turn-outs. Coordination with
RWCD with respect to design and construction will be necessary to
facilitate timely design and construction schedules that will
coordinate with scheduled canal dry-up times.

Similarly, close coordination with FCDMC will be necessary during
design and construction phases for this project because the
preferred alignment crosses EMF, Queen Creek Wash, and
Chandler Heights Basin. FCDMC is the largest landowner along the
project corridor and the proposed improvements will have a
significant impact on FCDMC facilities, land ownership, and access.
Early identification of staging areas during construction and close

coordination to maintain access to FCDMC and RWCD facilities as
well as private property along the corridor will be a key
consideration.

Construction schedules will be dependent on the final scope of
work, particularly with respect to improvements to Chandler Heights
Basin. Generally, bridge construction for pre-stressed concrete
girder superstructures will be on the order of 6 to 8 months. Bridges
and roadway construction can be undertaken concurrently. Total
construction time is estimated to be 16 to 24 months.

Since there is no existing roadway for the majority of the project
corridor traffic control will not be needed for much of the
construction with the exception of the areas at the east and west
terminus of the project and the Higley Road intersection. If
significant construction activities result in disrupting traffic they are
to be performed during off-peak hours. Final design should consider
measures to minimize the duration and disruption of construction.
Traffic control plans should be prepared during final design and
maintained for the duration of construction activities.

6.9 INTERSECTIONS AND ACCESS TO FACILITIES

The project corridor is situated between Greenfield Road, a minor
arterial, on the West and Higley Road, a major arterial, on the east.
The project corridor will connect to the existing improvements east
and west of these intersections respectively and no modifications to
these intersections are anticipated in connection with the
improvements undertaken as part of this project. Additionally, two
other intersections abut the project corridor providing access to
single-family residential subdivisions. These intersections are
Freeman Farms Road, immediately west of the beginning of project
and Banning Street, near the east terminus of the project (see
Appendix G). Each of these intersections are unchannelized T-
intersections providing access to Freeman Farms and Shamrock
Estates respectively.

The horizontal geometrics developed for this project do not
necessitate any modifications to the existing improvements for these
intersections. However, the turning movements onto south-bound
Banning Street from east-bound Ocotillo Road will occur
approximately 300 feet east of the crest of the vertical curve on the
Ocaotillo Road bridge over Queen Creek Wash. Due to the proximity
of this turning movement to the crest vertical curve, consideration
may be given to the addition of a dedicated right-turn lane during
final design activities. The addition of a right-turn lane would impact
the existing curb, gutter, pavement, street light, sidewalk, and
sidewalk ramps at this location; however, a dedicated right-turn lane
would assist in protecting traffic turning onto south-bound Banning
Street from east-bound Ocotillo Road.

In addition to the intersections noted above access will be provided
to FCDMC and RWCD facilities from Ocotillo Road. Access
driveways and median breaks will be provided prior to each bridge

approach and will consist of a paved turnout with appropriate grading

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054
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Photograph 6.1: Taken from RWCD access road looking north at Pecos Road.
The RWCD canal is in the foreground with the EMF and the Pecos Road bridge
across the EMF in the upper right corner. Access to RWCD and the west bank
of the EMF is provided via driveways extending from Pecos Road that are
visible in the central portion of the photograph. Stantec understands that similar
access will be provided to the RWCD and FCDMC facilities during final design
activities.

to provide access to maintenance roads abutting faculties. Access
locations typical fall adjacent to the bridge approach the proposed
roadway is elevated above the adjacent ground. This dissimilar
elevation between the proposed roadway and the access roads for
these facilities will necessitate grading to be undertaken on the
access roadways to provide a smooth transition. Photograph 6.1
shows a typical configuration where the RWCD canal and FCDMC
EMF facility are immediately adjacent and the transition from the
bridge approach to the existing access roads is visible in the
photograph. A shared driveway between the EMF and the canal
provides access to both. Driveways and access points are shown in
Appendix G - Roadway Plan and Profile drawings (1 of 16) at end of
report.

6.10 PAVEMENT DESIGN

Pavement design was not evaluated with location specific materials
testing. The pavement section presented in Figure 6.2 was used for
estimating purposes and taken from the Town of Gilbert standard
detail for minor arterial street section in Figure 6.1 (Town of Gilbert,
2006a). Pavement design and coordination with the Town of Gilbert
will be required during final design activities in order to develop a
final design pavement section.

r7 1/2" A=12.5 MM AC MIX
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7. BRIDGE STRUCTURAL CONFIGURATION

71 EAST MARICOPA FLOODWAY BRIDGE

7.1.1 Bridge Geometry

Ocotillo Road over the EMF is symmetrical in section about its
construction centerline. The construction centerline is not concurrent
with the section line. Both the eastbound and westbound roadways
consist of two 11’-0” through lanes, one 5’-6” bike lane, and one 6’-6”
raised sidewalk with 1’-0” wide Combination Pedestrian - Traffic
Bridge Railing (parapet). A 4’-0” wide raised median separates
eastbound and westbound. The resulting out-to-out superstructure
width is 74°-0” (Figure 7.1).

The Ocotillo Road horizontal alignment is on a tangent through the
EMF crossing and the roadway is sloped away from the construction
centerline at 0.025 ft/ft. The alignment crosses the EMF construction
centerline at a skew angle of 37°38'54” right. The Ocotillo Road
profile consists of a crest vertical curve through the EMF channel.
Using the proposed Ocotillo Road profile will provide a minimum of
13’-6” clearance from the low chord of the bridge to the channel floor
and 6’-6” to the 100-year High Water Elevation used for this study
(Table 6.1). The structure has a total length of 358’-27%" that consists
of three spans of 116°-8”. This configuration in the ultimate condition
allows for minimal disturbance within the channel.

7.1.2 Bridge Superstructure
Several bridge superstructures were evaluated:

e Pre-cast, prestressed, concrete AASHTO girders
e Cast-in-place, post-tensioned concrete box girders
e Pre-cast, prestressed box beams

A superstructure utilizing precast, prestressed, concrete AASHTO
girders is most feasible for this site due to historically lower costs
than cast-in-place, post-tensioned concrete box girder structures
built on falsework over active washes. In addition, a precast,
prestressed box beam superstructure is not recommended due the
construction problems associated with skewed beam bridges with
skews greater than 30 degrees.

7.1.3 Bridge Substructure

Abutments: A stub abutment cap supported by drilled shafts is most
feasible at this location due to low allowable bearing capacity for
spread footing foundations and better performance in locations
where scour will occur. Shallow spread footings may be considered if
scour can be prevented at the abutments and if allowable bearing
pressures of four ksf or more are presented in the final geotechnical
investigation foundations report.

Piers: A dropped pier cap supported by columns on drilled shafts is
most feasible for supporting the AASHTO girder superstructure.
Drilled shafts are most feasible at this location due to low allowable
bearing capacity for spread footing foundations and better
performance in locations where scour will occur. Piers will be located
at two locations within the EMF and will be oriented parallel to the
flow. Four 4-foot diameter pier columns supported by five-foot
diameter drilled shafts will be used at each pier and will be sized to
accommodate the dead and live loads acting on the superstructure.

7.1.4 Constructability

The length and weight of the girders is not excessive therefore
special hauling vehicles will not be required. The contractor will be
able to haul the girders with standard vehicles and should not have
any difficulties accessing the bridge site. Overhead power lines,
which are discussed further in the following section, will hamper the
placement of the girders. Drilled shaft and column cages can be
fabricated on site and then set into place with cranes. As falsework is
not being used for the superstructure, the overall disturbance to the
wash will be limited to substructure construction and girder erection.
Steel stay-in-place deck forms are not recommended because they
prevent inspection of the underside of the bridge deck, increase the
volume of deck concrete and thus increase the load on the girders.

7.1.5 Utilities

An existing 69 kV overhead power line is located in the middle on the
west side of the EMF bridge structure and continues to the bottom of
the southeast side of the EMF bridge structure. The 69 kV power line
should be relocated to north of the EMF bridge to allow proper
clearances with the existing utilities located on the south side of the
bridge. See Photograph

7.1 for a typical finished
construction project that
includes a bridge over the
EMF SRP 69 kV power
lines and RWCD Main
Canal.

There is an existing
underground 18-inch
reclaimed waterline and a
33-inch sewer line that
runs along the south side
of the EMF bridge;
however, these lines do
not conflict with the
structure and relocation

Photograph 7.1: Typical bridge, 69 kV
power pole, canal, and roadway

would not be required. There are also 24- and 36-inch underground
waterlines that run along the south side of the structure. These lines
will not conflict with the roadway and bridge structure. Conduits for
overdeck lighting will be required in the structure and will most likely
be located within the sidewalk or parapet. Utility sleeves and
conduits will be incorporated into the bridge decks to accommodate
potential future utility installation. The structure is not anticipated to
support underdeck lighting.

7.1.6 Recommendation for Bridge Type Selection

A superstructure utilizing precast, prestressed, concrete AASHTO
girders supported by stub abutments on drilled shafts and dropped
pier caps supported by columns on drilled shafts is recommended for
this site based on better performance at waterways, distinct
construction advantages, total cost, geotechnical parameters,

vertical profile, clearance requirements and aesthetic considerations.

[ QUEEN CREEK WASH

7.2.1 Bridge Geometry

Ocaotillo Road over Queen Creek Wash is symmetrical in section
about its construction centerline. The construction centerline is not
concurrent with the section line. Both the eastbound and westbound
roadways consist of two 11°-0” through lanes, one 5°-6” bike lane,
and one 6’-6” raised sidewalk with 1°-0” wide Combination
Pedestrian - Traffic Bridge Railing (parapet). A 4’-0” wide raised
median separates eastbound and westbound. The resulting out- to-
out superstructure width is 74’-0” as shown in Figure 7.1.

The Ocotillo Road horizontal alignment is on a tangent through the
Queen Creek Wash crossing and the roadway is sloped away from
the construction centerline at 0.025 ft/ft. The alignment crosses
Queen Creek Wash construction centerline at a skew angle of
33°16°32” right.

The Ocaotillo Road profile consists of a crest vertical curve through
Queen Creek Wash. Using the proposed Ocotillo Road profile will
provide a minimum of 13’-6” clearance from the low chord of the
bridge to the floor of the wash and 4’-10” to the 100-yr High Water
Elevation used for this study (Table 6.1).

The structure has a total length of 357°-9 5/16” that consists of three
spans of 116’-8”. This configuration in the ultimate condition allows
for minimal disturbance within the wash.

7.2.2 Bridge Superstructure
Several bridge superstructures were evaluated:

e Pre-cast, prestressed, concrete AASHTO girders
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e Cast-in-place, post-tensioned concrete box girders
e Pre-cast, prestressed box beams

A superstructure utilizing precast, prestressed, concrete AASHTO
girders is most feasible for this site due to historically lower costs
than cast-in-place, post-tensioned concrete box girder structures
built on falsework over active washes. In addition, a precast,
prestressed box beam superstructure is not recommended due the
construction problems associated with skewed beam bridges with
skews greater than 30 degrees.

7.2.3 Bridge Substructure

Abutments: A stub abutment cap supported by drilled shafts is most
feasible at this location due to low allowable bearing capacity for
spread footing foundations and better performance in locations
where scour will occur. Shallow spread footings may be considered if
scour can be prevented at the abutments and if allowable bearing
pressures of 4 ksf or more are presented in the final geotechnical
investigation foundations report.

Piers: A dropped pier cap supported by columns on drilled shafts is
most feasible for supporting the AASHTO girder superstructure.
Drilled shafts are most feasible at this location due to low allowable
bearing capacity for spread footing foundations and better
performance in locations where scour will occur. Piers will be located
at two locations within Queen Creek Wash and will be oriented
parallel to the flow. Four 4-foot diameter pier columns supported by
5-foot diameter drilled shafts will be used at each pier and will be
sized to accommodate the dead and live loads acting on the
superstructure.

7.2.4 Constructability

The length and weight of the girders is not excessive, therefore
special hauling vehicles will not be required. The contractor will be
able to haul the girders with standard vehicles and should not have
any difficulties accessing the bridge site. Overhead power lines,
which are discussed further in the following section, will hamper the
placement of the girders. Drilled shaft and column cages can be
fabricated on site and then set into place with cranes. Since
falsework is not being used for the superstructure, the overall
disturbance to the wash will be limited to substructure construction
and girder erection. Steel stay-in-place deck forms are not
recommended because they prevent inspection of the underside of
the bridge deck, increase the volume of deck concrete and thus
increase the load on the girders.

7.2.5 Utilities

Existing 69 kV overhead power lines cross over the northwest
quadrant of the Queen Creek Wash bridge structure to northeast
quadrant. Similar to the EMF bridge crossing, coordination with SRP
will be required for relocating the 69 kV lines to the north, away from
the bridges drilled piles.

o

There is an existing underground 18-inch reclaimed waterline and a
33-inch sewer line that run along the south side of the Queen Creek
Wash structure. These lines cross under the south end of the east
abutment (Abutment 2); however, coordination during the
construction for drilled shaft reinforcing cages and abutment cap
could eliminate the relocation of the 18- and 33-inch utilities. It will be
necessary to pothole the lines so that southern most drilled shaft can
be located away from these lines. The final designer will need to
coordinate the required offset with the owner of the utility (Town of
Gilbert).

There are 24- and 36-inch underground waterlines that run along the
south side of the Queen Creek Wash structure. These lines should
not conflict with the bridge as currently shown for the preferred
alternative.

Ocotillo Road Cst ¢
|
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Conduits for overdeck lighting will be required in the structure and
will most likely be located within the sidewalk or parapet. Utility
sleeves and conduits will be incorporated into the bridge decks to
accommodate potential future utility installation. The structure is not
anticipated to support underdeck lighting.

7.2.6 Recommendation for Bridge Type Selection

A superstructure utilizing precast, prestressed, concrete AASHTO
girders supported by stub abutments on drilled shafts and dropped
pier caps supported by columns on drilled shafts is recommended for
this site based on better performance at waterways, distinct
construction advantages, total cost, geotechnical parameters,

vertical profile, clearance requirements and aesthetic considerations.
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Figure 7.1: Bridge cross-section for Queen Creek Wash and East Maricopa Floodway Bridges
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8. DRAINAGE

Ocaotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054

8.1 OFFSITE STORMWATER

8.1.1 General

Three major water courses converge within the Ocotillo Road
Alignment Study project boundaries. These three water courses
include the Sonoqui Wash, Queen Creek Wash, and East Maricopa
Floodway. Floodplains that historically existed within this area of
Gilbert have been removed with the development of these three
floodway improvement projects. In addition to these three water
courses, there is a major surface water detention facility partially
constructed from the Ocotillo Road alignment south to Chandler
Heights Road. Additional construction is proposed and currently
designed to extend the basin north across the proposed Ocaotillo
Road alignment to Queen Creek Road. This detention facility,
identified as the Chandler Heights Basin, is located just west of
Higley Road (see Figure 1.2). Most of the proposed road options
evaluated and the selected road option recommend modifying the
current basin design into two cells with a box culvert connecting the
two.

Both Sonoqui and Queen Creek Washes traverse southwesterly
across the Ocotillo Road alignment and outfall about one-half mile
south near Chandler Heights Road. Specific watercourse orientation
includes:

e Sonoqui Wash discharges to Queen Creek Wash within their
confluence just north of the Ocotillo Road project alignment
and Higley Road.

e Queen Creek Wash continues southwest to the Chandler
Heights Basin spillway structure, which is located just south
of the Ocotillo Road project alignment and west of Higley
Road. The spillway structure provides for discharge and
attenuation of the peak Queen Creek Wash floodway flows.
Queen Creek Wash then continues southwest to its
confluence with the East Maricopa Floodway near Chandler
Heights and Greenfield Roads.

8.1.2 Floodplain Origin and Watershed

Sonoqui Wash originates in Pinal County and passes through the
towns of Queen Creek and Gilbert. As Sonoqui Wash crosses Power
Road about two miles east of the project area, it enters Maricopa
County. It continues flowing to the west and terminates west of
Higley Road along the north side of the Ocotillo Road alignment. The
wash has a contributing watershed area of about 70 square miles
and is comprised of farm fields, unimproved desert including the San
Tan Mountains and medium density residential subdivisions.
According to the HEC-1 regional watershed model, the 100-year

discharge for Sonoqui Wash ranges from 1,800 cfs near the
upstream project limit to 2,400 cfs at the downstream end.

Queen Creek Wash flows from east to west across the northern
portion of Pinal County, but its 60-mile length is within the Middle
Gila Watershed and its headwaters originate from Queen Creek
Canyon in the T -

mountains above .
Superior. Queen
Creek Wash has
one dam included
on its watershed
(Whitlow Ranch
Dam), constructed
by the Army Corps
of Engineers
upstream of Queen
Valley as a result of
a significant storm
event in 1954. i i o R O O e e N
Queen Creek Wash  Photograph 8.1: Looking west along the Ocotillo
crosses US 60 Road alignment across Queen Creek Wash
north and west of

Florence Junction, and discharges into the East Maricopa Floodway
southwest of the Ocotillo Road Project area. The wash has a
contributing area of around 150 square miles and is comprised of
mountainous watershed, unimproved desert lands, farm fields,
downstream clusters of developing commercial areas and medium
density residential subdivisions. According to regional watershed
studies, the 100-year discharge for Queen Creek Wash ranges from
600 cfs just

downstream of

Whitlow Ranch o

Dam to 6,525 cfs
near its confluence
with the East
Maricopa
Floodway.

The East Maricopa
Floodway is the
major flood control
outfall for the entire
east valley. It
bisects the
southeastern part
of the Town of

Photograph 8.2: EMF looking southwest across
RWCD Main Canal and private property south of
Ocoltillo Road alignment.

Gilbert's planning area and extends onto the Gila River Indian
Community. The East Maricopa Floodway’s ultimate outfall location
is to the Gila River within the Gila River Indian Community at a
location west of Arizona Highway 587. The capacity of the EMF is
approximately 8,000 cubic feet per second (cfs). The existing
condition 100-year flows are approximately 16,000 cfs. The Flood
Control District of Maricopa County attenuates the excess runoff with
the construction of the off-line basin bisected by the Ocotillo Road
alignment and identified as the Chandler Heights Basin.

8.1.3 Runoff Management

The most significant off-site stormwater facility related to Ocotillo
Road within this region is the East Maricopa Floodway (EMF), which
serves as an outfall channel for both the Sonoqui and Queen Creek
drainage facilities. The EMF was designed and constructed by the
Soil Conservation Service (SCS, currently known as the Natural
Resources Conservation Service, NRCS) to be the east valley’s
primary regional storm water outfall. The EMF was originally
designed to accommodate storm water runoff from existing
agricultural or undeveloped mountainous and desert regions of the
east valley. However, due to development of agricultural and
undeveloped desert lands during recent years, the floodway is
currently undersized for the current and ultimate development 100-
year storm events. The EMF serves as an outfall drainage channel
for a watershed area of approximately 260 square miles and Queen
Creek and Sonoqui Washes are major contributors to the ultimate
discharge.

The East Maricopa Floodway Mitigation Basins Project is the result
of studies completed on the EMF channel in relation to the District’s
Queen Creek/Sonoqui Wash hydraulic master plan. The basin
project impacting the Ocotillo Road alignment consists of a large off-
line detention basin of about 233 acres that is bisected by Ocotillo
Road. Half of the basin lies south of Ocotillo Road and has already
been constructed. The other half of the basin lies north of Ocatillo
Road and will likely be constructed after the Ocotillo Road
improvements are completed. It is proposed that the construction of
the north basin facilities will be completed as part of the Ocotillo
Road improvements to the north edge of the Ocotillo Road
easement. This will eliminate the need for a future Flood Control
District contractor to complete construction within the roadway right-
of-way.

8.2 FLOODWAY DESIGN CRITERIA AND PARAMETERS

8.2.1 East Maricopa Floodway

The East Maricopa Floodway has several basins and channels
within the East Mesa Area Drainage Master Plan (ADMP) area that
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have not been constructed, including areas along Sonoqui Wash and
the Rittenhouse Basin and the Chandler Heights Basin. The latest
formal study of the existing conditions in the EMF was prepared by
HNTB Corporation (HNTB) under the East Maricopa Floodway
Capacity Assessment Study (FCD 97-06). For the existing conditions
flows, the HNTB hydraulic model assumed that flows, even if higher
than the EMF channel banks, could not escape the channel and the
maximum discharge is

12,990 cfs. FCDMC

recommended using 6,900 e s,
cfs for the channel design f
discharge flow rate for this
reach of the EMF (Email
communication with Cathy
Regester on January 29,
2008). The maximum water
surface elevation in the
EMF at Ocotillo Road at
this discharge is 1306.01 . R
feet (NAVD 88). Photograph 8.3: Looking northwest
from Ocotillo Road alignment across
A bridge is proposed East Maricopa Floodway

across the EMF with the

low chord elevation of the bridge proposed to be at least 2.0 feet
above the water surface elevation of the recommended design
discharge water surface elevation. This results in a low chord
elevation of no less than 1,308.01. However, as discussed in Section
7.2.1, the governing vertical criteria is 13.5 foot clearance for
equipment which exceeds the 2.0 foot criteria. Hydraulics for bridge
piers have been conceptually reviewed for this study, but their affect
on the floodway hydraulics will also need to be reviewed during the
predesign phase of the roadway design.

8.2.2 Chandler Heights Basin

The Chandler Heights Basin was designed as an off-line detention
basin to attenuate flows from the Sonoqui and Queen Creek
Washes. Flow enters the basin from a side weir located just south of
the Ocaotillo Road alignment and exits through a multiple box culvert
located just north of Chandler Heights Road. It is proposed that the
Basin will be bisected into two 100-acre plus segments, with one
segment located north and one segment located south of Ocaotillo
Road. Currently the first basin cell south of the Ocotillo Road
alignment is constructed. It is currently anticipated by FCDMC that
the north basin cell will be scheduled for construction during the
2011 or 2012 fiscal year.

It is proposed for this project that a box culvert be constructed for
Ocotillo Road roadway access between the north and south basin
cells. The box culvert would be designed for the ultimate roadway
design width and adequate capacity to equalize the two basins
without adversely creating hydraulic backwater affects to the south
half basin.

The proposed box culvert design is based on the following criteria:

e Maintain velocities through the box culvert to less than seven
feet per second.
¢ Maintain a 13’-6” clearance for equipment.

The maximum spillway flow rate discharging to the Chandler Heights
Basin is 2,360 cfs and the maximum basin storage volume is
reached at an elevation of 1,308.12. (Kirkham Michael, 2004a,
NAVD 88). Appendix B includes the hydraulic analysis summary
prepared for preliminary box culvert sizing. The proposed box culvert
design consists of a 5-barrel box culvert, 12 feet wide by 13 feet, six-
inches tall.

Design of the Ocotillo Road improvements will require close
coordination with FCDMC related to construction of the Chandler
Heights Basin north cell. It will be required that the roadway design
engineer coordinate the construction requirements for the two
projects so that there is a clear delineation of construction scope
between the roadway and the basin construction. Included in this
coordination effort will be a requirement to modify the existing
FCDMC project plans for the north basin cell based upon the
developed roadway and box culvert plans. The responsibility for
insuring that the FCDMC plans are modified will belong to the
selected roadway design engineer.

8.2.3 Queen Creek Wash

Sonoqui Wash enters Queen Creek Wash just west of Higley Road
and north of Ocotillo Road. Queen Creek Wash continues to flow to
the southwest and joins with the EMF just north of Chandler Heights
Road. A side inlet weir, located just south of Ocotillo Road, allows
flow from Queen Creek Wash to enter the Chandler Heights Basin.
The 100-year event water surface elevation in Queen Creek Wash is
elevation 1,310.65 feet (NAVD 88) and was obtained from a HEC-
RAS model developed by Kirkham Michael (Kirkham Michael,
2004a).

It is proposed for this
study that a bridge be
constructed across
Queen Creek Wash
with the low chord
elevation of the
bridge proposed to
be at least 2.0 feet
above the 100-year
event water surface
elevation. This
results in a low chord
elevation of no less than 1,312.65. Hydraulics for bridge piers have
been conceptually reviewed for this study, but their affect on the
floodway hydraulics will also need to be reviewed during the
predesign phase of the roadway design.

Ocotillo Road alignment toward Chandler
Heights Basin spillway and south cell of basin

hotraph 8.4: Looking southeast from
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8.2.4 Floodway Scour analysis

This section summarizes the study-level results of the scour analysis
completed for the crossing of the EMF and Queen Creek Wash.
Scour analysis was not conducted for the Chandler Heights basin
because excessive velocities in the basin are not anticipated. The
total scour that can be expected to occur is the sum of individual
scour components.

Scour components typically considered are:

Long-term degradation

General scour

Local scour

Bend scour (when not considered as part of local scour)
Bedform movement

Low-flow incisement

Bridge Pier

Methodologies and procedures utilized for estimating each
component of scour are discussed in the following sections and
follow the procedures given in the Drainage Design Manual for
Maricopa County, Hydraulics: Sedimentation (FCDMC, 2007).
Hydraulic parameters used in the scour calculations were obtained
from the Design Calculation and Analysis Notebook, Rittenhouse
and Chandler Heights Detention Basins, by Kirkam Michael
Consulting Engineers, dated March 2004 (Kirkam Michael
Consulting Engineers, 2004a). Physical parameters used in the
bridge pier scour calculations were obtained from Aztec Engineering.

Long-term Degradation: Long-term degradation is a general,
progressive lowering of the channel bed over the length of a
watercourse. It is generally considered to be a result of a “system-
wide” change in the morphology of the watercourse or watershed.
The long-term degradation was calculated using the Level 1
equation for long-term degradation in the State Standard 5-96,
Watercourse System Sediment Balance, dated September 1996
(ADWR, 1996). A conservative approach for the calculations was
utilized, which included an assumption that downstream controls do
not exist on the system.

General Scour: General scour occurs during a flood and/or during a
series of floods that are expected to occur during the design life of a
structure. General scour was calculated using the empirical
equations (i.e. Abbot equation, Lacey equation and Blench equation
for zero-bed-transport) by the Bureau of Reclamation (Pemberton
and Lara, 1984). Bend scour was added to the Lacey and Blench
equation using the coefficients found in the Pemberton and Lara
publication. The Neill equation was not used since the channel was
not constricted by a bridge or contraction structure. Engineering
judgment was used to select a value for general scour based on the
results of each of the equations.
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Local Scour: Local scour is caused by flow irregularities due to
restrictions along the bank or by structures in the watercourse. It was
set to zero because the existing washes do not have any
constrictions.

Bend Scour: Bend scour was included in the general scour
equation.

Bedform Movement: Bedforms are a result of the interaction of
hydraulic forces (boundary shear stress) and the bed sediment.
Typically, bedforms consist of alternating “mounds” and “troughs”
that move longitudinally along the watercourse. The type and
magnitude of the bedform is a function of the flow regime. The dune
scour was calculated by using the formula included in the Flood
Control District Maricopa County Drainage Design Manual (FCDMC,
2007).

Low-flow Incisement: In discussions with the FCDMC, there are
plans to add a low flow channel in the EMF and low flow incisement
was set to 2.5 feet. For Queen Creek Wash the low flow incisement
was set to 1.5 feet since this is a minor watercourse.

Bridge Pier: The Colorado State University (CSU) equation was
used to predict the maximum pier scour depth (ACOE, 2001).
Physical parameters for the piers were provided by Aztec
Engineering for the proposed bridge and included pier diameter, pier
spacing and bridge skew. Abutment scour was not calculated
because it was assumed that the bridges would not encroach into
the washes.

Safety Factor: A 20 to 30 percent factor of safety is normally added
to the estimated sum of all scour components to account for non-
uniformity of hydraulic and sediment data in the channel (FCDMC,
2007). A thirty percent safety factor was added to the total scour
depth calculated for each wash crossing.

Scour Analysis Results: Appendix C Tables 1 and 2 include
summaries of the scour analysis for EMF and Queen Creek Wash.
The total scour for EMF and Queen Creek Wash is approximately 32
and 28 feet, respectively.

8.3 ON-SITE STORMWATER RUNOFF MANAGEMENT

The Town of Gilbert requires on-site retention for all subdivisions and
new development. Retention areas are designed to accommodate
water runoff generated by a 50 year, 24 hour storm event, areas
onsite, and one half of adjacent right-of-ways. Retention basins are
to be designed to be no more that 3 feet in depth and of an
acceptable aesthetic quality using no more that 50% of the right-of-
way and landscape setbacks. Retention basins are to be drained
within 36 hours by a storm drain or dry well. Drywells are to follow
ADEQ standards and are to be registered and maintained by the
property owner. Preliminary roadway pavement drainage analysis
conducted for this study is focused on minimizing storm drain and
retention facilities, while maintaining Town of Gilbert criteria for dry

lane and stormwater storage standards. For the purpose of this
study, pavement drainage has been separated into three distinct
sections that coincide with the drainage divides created by the
roadway vertical alignment:

e From the beginning of project to the crest vertical curve over the
EMF

e From the crest vertical curve over the EMF through Chandler
Heights Basin to the crest vertical curve over Queen Creek Wash

e From the crest vertical curve over Queen Creek Wash to the east
end of the project near the intersection of Ocotillo Road and
Higley Road

Each of these areas will require separate stormwater collection,
conveyance and storage systems.

For the purposes of this study, combination curb opening/grated
catch basins are proposed to capture stormwater runoff and convey
it to nearby retention basins using short lengths of pipe. Retention
volume estimates were developed using Town of Gilbert guidelines.
Supporting hydrologic calculations, catch basin size calculations,
storm drain calculations, and retention calculations are presented in
Appendix D. Additionally, first flush calculations were developed for
stormwater storage using Town of Gilbert and Flood Control District
of Maricopa County guidelines for the purpose of comparison.
Conceptual storage basin locations and size were developed based
on full retention calculations and are presented in Appendix G, found
at end of report.

The central section of the project, extending from the crest vertical
curve over the EMF through Chandler Heights Basin to the crest
vertical curve over Queen Creek Wash, comprises the majority of the
project. Stormwater runoff generated within the right-of-way will be
directed to the adjacent Chandler Heights Basin owned and
maintained by FCDMC via retention basins situated adjacent to the
roadway. The use of first flush basins in lieu of full retention may be
a consideration for discussion with FCDMC in order to minimize the
necessary easement area and volume of detention storage.

Photograph 8.5: Shamrock Estate retention basin south of Ocotillo
Road looking east.
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The western section of Ocotillo Road extending from the beginning
of project to the crest vertical curve over the EMF will capture
stormwater runoff and direct it to retention facilities within the right-
of-way or adjacent properties. The availability of adjacent property is
limited to two privately owned parcels along the south side of the
roadway. Consideration during final design may need to be given to
utilizing subsurface retention if the two privately owned parcels are
not acquired or are inadequate for the full retention volume required.

The eastern section of Ocotillo Road extending from the crest
vertical curve over Queen Creek Wash to the east end of project
near the intersection of Ocotillo Road and Higley Road will also
require separate stormwater collection and retention facilities.
Available adjacent property is limited to the FCDMC parcel to the
north. A temporary basin is currently located on this parcel.
Proposed improvements for Ocotillo Road will eliminate the existing
basin, requiring it to be enlarged and relocated.

8.4 ON-SITE STORMWATER DRAINAGE CRITERIA AND
PARAMETERS

Pavement grade changes to Ocotillo Road between the East
Maricopa Floodway and Queen Creek Wash are necessary to provide
vertical clearance requirements for access and maintenance beneath
the bridges proposed for the two flood control facilities. The grade
changes required to elevate the roadway up and over the EMF and
Queen Creek Wash create three distinct regions for roadway surface
runoff. The three drainage regions are divided by the EMF and Queen
Creek Wash. These regions and the approximate surface area that
will require retention facilities will consist of:

1. The surface drainage between the middle of EMF to the west.
The roadway area to be included for determination of
stormwater runoff retention facilities will include the south half of
Ocaotillo Road right-of-way from the centerline of the EMF to a
point approximately 1,400 feet west.

2. The surface drainage between the middle of EMF to the middle
of Queen Creek Wash. The roadway surface area to be included
for determination of stormwater retention runoff facilities will
include the full roadway right-of-way between the centerline of
EMF to the centerline of Queen Creek Wash, which includes a
total roadway length of about 1,400 feet.

3. The surface drainage between the middle of Queen Creek Wash
east to Higley Road. The roadway surface area to be included
for determination of stormwater retention runoff facilities will
include the north half of the Ocotillo Road right-of-way between
the centerline of Queen Creek Wash to the edge of the Higley
Road intersection, which includes a total roadway length of
about 1,200 feet.
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The total retention volume required for the project was obtained by
following the procedures in the TOG drainage engineering standards
(TOG, 2005). It was also based on using the TOG typical section for
a minor arterial street and assuming a 130 feet wide right-of-way
width. The total retention volume required is approximately 1.87
acre-feet. Summary of the retention volume calculations are included
in Appendix D.

It is proposed that retention facilities be designed and constructed for
all three roadway regions that meet Town of Gilbert design standards.
As shown in Appendix G, 1 through 16 at end of report, this will
require the acquisition of approximately 0.5 acres of easement for the
basin located west of EMF and approximately 1.35 acres of Flood
Control District easement for the multiple basins located between
EMF and Higley Roads. Alternatively, the western retention basins
shown on partially on private property could be replaced with
underground storage (large diameter buried pipelines) in lieu of
purchasing additional right-of-way from the private property owners on
the southwestern side of the RWCD Main Canal.

Stantec also met with FCDMC to discuss the possibility of constructing
only first flush retention basins for the EMF to Queen Creek Wash
reach. The rainfall that will land on the roadway would normally have
fallen into the Chandler Heights Basin; therefore, it is reasonable to
consider allowing the roadway drainage for this reach to enter the
Basin; however, FCDMC is concerned about potential contamination
from the roadway in the storm water and will definitely require
collection and/or treatment of the first flush storm water.

Final roadway drainage options will be addressed in preliminary and
final design of the roadway.

8.5 FLOODPLAIN PERMITTING PROCEDURES

Floodplain permits will be required to construct within the right-of-
way of the EMF and Queen Creek Wash. FCDMC will expect that
the numerous flood control design and construction issues related to
this project are adequately addressed before the floodplain permits
will be issued. This will require that the roadway designer’s surface
drainage engineer coordinate closely with FCDMC throughout the
duration of the project for design input and review, land acquisition
coordination and submittals, and construction coordination.

Some of the anticipated flood control issues that will require
coordination with FCDMC prior to issue of floodplain permits may
include the following:

¢ Design phase concepts and requirements for FCDMC land
acquisition requirements.

e Exhibits and legal descriptions of proposed land acquisition
parcels.

¢ Potential FCDMC impacts and schedule of necessary RWCD
check structure and box culvert crossing modifications.

¢ Predesign and design plans and specifications for bridge
crossings.

¢ Predesign and design concepts for bridge pier locations.

e Hydraulic assessment and scour calculations for EMF and
Queen Creek Wash at proposed bridge and pier locations.

¢ Predesign and design plans and specifications for Chandler
Heights Basin box culvert.

e Completed construction plan modifications for the north
phase (cell) of the Chandler Heights Basin that incorporate
the necessary modifications of the proposed roadway design.

e Pre-design and design calculations for pavement drainage
and stormwater collection facilities.

e Designer verification of 404 permit coordination.

¢ Anticipated construction schedule.

Ocotillo Road Alignment Study Report
Greenfield Road to Higley Road
Town of Gilbert Project No. ST054
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9. UTILITY CONDITIONS AND PROPOSED MODIFICATIONS

A variety of utilities that parallel or cross the Ocotillo Road corridor
including SRP electric, the RWCD Canal, Town of Gilbert water,
sewer and reclaimed water and City of Chandler water (see Figure
9.1). The FCDMC features (the EMF, Chandler Heights Basin and
Queen Creek Wash) are not considered utilities and impacts to the
project by these features are addressed separately in Section 8.
Various alignments for the roadway were evaluated, in part to reduce
or eliminate the impacts of the potential roadway on the utilities. The
following discussion addresses the specifics of the various utilities,
the proposed changes based on the preferred alignment and the
cost and schedule impacts to the construction.

9.1 SALT RIVER PROJECT POWER

SRP has a 69 kV overhead along the northern road alignment from
Greenfield to Higley Roads (see Figure 9.1). This alignment falls
along the road right-of-way boundary as currently defined. Therefore,
from the RWCD Main Canal to Higley Road, the power line is located
33 feet north of the section line. Name plate information identifies
that these power poles were only recently installed. The preferred
Ocaotillo Road alignment selected, in addition to all of the alternative
alignments evaluated, requires the relocation of some or several of
these 69 kV power poles. In particular, the preferred alignment
shown on Figure 9.1 will require the relocation of seven power poles
for the construction of the new Ocotillo Road roadway section.

alignment that runs east west from Greenfield Road to Higley Road. The
alignment is located approximately 33 feet north of the section line.

The relocation of the SRP electric alignment will need to be
coordinated with the proposed roadway alignment and with the
proposed relocation of the RWCD check structure and turnout.
RWCD has identified that they require adequate overhead clearance
to remove and maintain their check structure gates. In addition, SRP
occasionally adds lower voltage lines at lower elevations which could
impact RWCD maintenance if the two are co-located in the same
area. Therefore, it is proposed that the 69 kV lines be relocated north
of their current location, but close to the proposed roadway
alignment to prevent conflict with the relocated RWCD check
structure.

SRP also has an underground 12 kV line that parallels the existing
Ocotillo Road on the south side from Greenfield Road to the
northwest corner of the private Freeman Property near the
approximate western beginning point of this project (see Figure 9.1).
The 12 kV line continues overhead from there to the RWCD Main
Canal where it currently terminates. This line was used primarily to
feed a retired groundwater well located on the west side of the
RWCD Canal. Because the groundwater well is no longer in use, it
would be recommended that the reach of overhead power line
connecting to the well be abandoned and removed. Final resolution
of the 12 kV power line will depend on how the property owners
close out their power requirement or change their power
requirement. The cost estimate includes cost to underground this
line in the event that the line is still active when roadway construction
is completed.

9.2 ROOSEVELT WATER CONSERVATION DISTRICT

Although a variety of utilities are affected by the proposed Ocotillo
Road extension, the RWCD features will have the greatest impact on
construction and schedule. To that end, separate face to face
discussions with RWCD staff were held on April 10, 2009 to collect
their input on design requirements, construction requirements, and
sequencing of events (see Appendix F - Stakeholder Meetings and
Correspondence). Although RWCD modifications represent only
about 5% of the overall project costs, RWCD utility relocations can
significantly affect the design, construction and overall schedule.
RWCD should be re-contacted early in the design phase of the
project to reconfirm design criteria.

9.2.1 RWCD Existing Features

RWCD operates and delivers water to several features in the Ocotillo
Road corridor (see Figure 9.1). The most prominent feature is the
Main Canal that follows the natural contours of the area with water
flowing from the northeast to the southwest crossing the proposed
Ocaotillo Road alignment. The second RWCD feature is a parallel

lateral that runs from the
Main Canal turnout west
along the northern edge
of the Ocaotillo Road
alignment. RWCD also
turns out water to a
private irrigation lateral
that delivers water to the
farm field located south of
the Ocotillo Road
alignment and just west
of the Main Canal. A
check structure is

located in the canal on
the southern edge of

the proposed Ocatillo
Road crossing and the
turnout for the RWCD .
lateral and private farm location.

lateral is located on the northern edge of the proposed alignment. A
crossing feature such as a box culvert or a bridge is required to allow
Ocotillo Road to pass over the RWCD Main Canal. The check
structure and turnouts require relocation depending on roadway
alignment and crossing feature selected.

Photograph 9.3: Looking south along the
RWCD Main Canal at the approximate
location of the proposed box culvert. The
existing check structure and turnout (not
in view) will be relocated upstream of this

Ocotillo Road and the Greenfield intersection were improved in
2007, as part of the construction of the subdivision north of Ocotillo
Road. Approximately 2,000 feet of curb, gutter and sidewalk were
constructed as part of that improvement. The east/west RWCD
irrigation lateral on the north side of Ocotillo Road was converted
from open ditch to pipeline and relocated north of the constructed
and proposed future sidewalk along the northern edge of Ocatillo
Road. The current east/west RWCD lateral relocation should not
conflict with the future potential road extension and no further work
should be required for the lateral except for the modification of the
turnout discussed as part of the RWCD Main Canal modifications
below. The existing check structure and turnout will require
relocation north of the proposed Ocotillo Road alignment. The
private irrigation lateral is piped from the turnout to the headwall of
the private ditch south of the proposed Ocotillo Roadway alignment
options. This private irrigation lateral will need to be extended north
to connect to the relocated turnout structure as part of the RWCD
Main Canal construction. These modifications are discussed further
below.
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Paralleling the Main Canal
are maintenance roads that
run roughly north / south
alongside the Canal (see
Photograph 9.4). The
RWCD Main Canal also
parallels the FCDMC EMF
located east of the canal.
The eastern maintenance
road of the Main Canal
parallels the western EMF
maintenance road and
forms a wide level area
between the two channels.
Separate egress and
ingress are required for the
EMF and the Main Canal.
Egress and ingress for both the eastern and western maintenance
roads will be required. The non-right angle corners formed with the
proposed roadway will increase the complexity of designing the
roadway and maintenance road crossings. Attention to safety and
ease of accessibility while crossing the proposed road is of primary
concern to RWCD as the proposed roadway and maintenance road
crossings are designed.

Photograph 9.4: RWCD Main Canal
and parallel maintenance roads looking
south from check structure, western
RWCD maintenance road parallel to
EMF eastern maintenance road

9.2.2 General Design Considerations for RWCD Main Canal
Modifications

Various options were briefly considered for the roadway crossing of
the RWCD features including various road alignments, a bridge
spanning the entire EMF and RWCD features, separate bridges for
the EMF and RWCD Main Canal and a box culvert for the RWCD
Main Canal. However, based on cost, schedule, and functionality of
the features, it was determined that the best option includes the
construction of a box culvert (see Appendix G: Sheet 3 of 16). In
order to install the box culvert, the check structure and associated
turnout will need to be relocated upstream. RWCD, and its
engineering consultant, will complete the design of all RWCD
facilities impacted by the

project. However, RWCD'’s
requirements for the safe
transit of its operation and
maintenance traffic across
the Ocotillo Road
alignment will need to be
addressed in the roadway
and bridge design.
Additionally, RWCD will
require unobstructed
access at all times (24
hours a day, 7 days a
week) to its facilities for

Photoraph 9.5: Tpicl RWCD box
culvert crossing

normal operation, maintenance and repair activities throughout the
construction phase of the project and upon completion of the project.

The construction sequencing of specific RWCD modifications will
also have a project impact. The RWCD Main Canal box culvert must
be completed prior to the construction of the roadway segment that
will pass over it. Construction of the box culvert will require the
relocation of the check structure and turnout structure. Adjacent,
existing Salt River Project (SRP) 69kV power lines will need to be
coordinated with the relocated RWCD check structure to ensure that
the new power line alignment does not conflict with the installation,
maintenance and repair of the check structure radial gates. The
need for RWCD to continue water deliveries during relocation of
RWCD features and roadway construction and the acquisition of
temporary construction easement to augment the limited space
available within the RWCD Main Canal right-of-way must be
considered during the planning phase of the project.

The construction of RWCD facilities for this project will necessitate at
least one dry-up of the Main Canal. Seasonal demands for irrigation
water dictates that a dry-up can only occur during the winter months
and for a maximum three-week period. RWCD identified that it does
not schedule an annual dry-up of the Main Canal as a part of its
routine operation and maintenance practice. Specific dry-up dates
for this project must be planned and negotiated directly with RWCD.
In the past, these dry-ups have occurred in late December/early
January.

Specific criteria and considerations regarding the relocation of the
RWCD facilities involved in this project were provided by RWCD
during the April 10, 2009 review meeting. These design
requirements should be re-verified prior to commencing design of the
roadway and crossing features:

e The RWCD engineering consultant will design all irrigation
facilities involved in this project in accordance with the
criteria, standards and specifications established and
maintained by RWCD. The RWCD facility relocations
anticipated for this

project include a box
culvert to convey Main [ '
Canal flows beneath
the Ocaotillo Road
alignment and a new
check structure with
appurtenant turnout
facilities.

e The proposed RWCD
Main Canal box culvert e e (S
design will employ a Photograph 9.6: Existing RWCD
modified ADOT design  Main Canal eastern maintenance
that RWCD has used road security fence looking north
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at other locations. The integration of the vertical, horizontal,
and structural components of the box culvert will require
close coordination between the roadway design engineer and
the RWCD engineering consultant.

e All roadway and bridge features affecting RWCD access or
facilities must be coordinated with and approved by RWCD.

¢ The design of any private irrigation relocations that are not
addressed as a part of the RWCD relocation design must be
coordinated with and approved by RWCD, if located in
RWCD easement or if affecting RWCD facilities.

e Bid documents prepared for the roadway and bridge project
must include special provisions specifically addressing
RWCD requirements and issues, including full RWCD access
to its facilities at all times during the construction of the
project. The roadway design engineer will need to closely
coordinate the preparation of the special provisions with
RWCD and/or the RWCD engineering consultant.

9.2.3 Construction Sequencing of RWCD Features

As documented in the meeting minutes, RWCD would prefer
separate, early construction of the Main Canal and turnout
modifications prior to design and construction of the roadway,
bridges and other features. One advantage of completing RWCD
construction first would be to phase the overall construction costs
into smaller portions. Further, the approach could ensure reduced
impacts to the roadway construction if RWCD features are
addressed separately and completed ahead of the roadway
construction.

A major disadvantage is that the roadway design must commence to
a certain point prior to the SRP and RWCD design to ensure
appropriate relocation recommendations. The TOG design/build
approach for projects may not lend itself well to separating the
project into distinct phases over a longer period of time. In addition,
the cost of the construction could be greater and it would not be the
first time that a project changed course from initial concept to final
requiring relocation of utility features that have just been relocated.

The proposed construction schedule presented in Chapter 11
assumes the RWCD construction modifications will be included just
prior the roadway construction and that the project will progress as a
single project.

The basic sequence of construction of RWCD modifications should
be as follows:

1. Build a new turn-out and lateral connections to the RWCD
east/west lateral and the private irrigation ditch,

2. Build a new check structure,

3. Remove the existing check structure and

4. Build the box culvert.
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The proposed realignment for the power poles is a minimal
relocation to the north from their existing location. In order to
accommodate the RWCD box culvert, the existing check structure
and associated turn-out changes will be located significantly farther
north. There will be limited to no conflict with the existing or future
SRP 69 kV power line and the new proposed RWCD features (see
Appendix G: Sheet 3 of 16). The construction schedule is
significantly affected by the construction sequencing of the RWCD
components; therefore, Stantec evaluated two options:

1. Complete all construction in short winter dry-ups
2. Construct by-passes and construct at leisure

Construction Sequencing without Bypasses: Relocation of
RWCD facilities could be completed during two separate dry-up
periods occurring in consecutive years. Construction of the new
check structure and appurtenant turnout facilities could be completed
during the initial dry-up period, along with the demolition of the
existing facilities. Portions of the new turnout facility could be
constructed prior to the start of the scheduled dry-up period and then
completed during the dry-up. The construction of the new box culvert
in the RWCD Main Canal could be completed the following year
during a second scheduled dry-up period. Any remaining demolition
of the old check and turnout structure, and any associated canal-
lining repair would also be completed during this second dry-up
period.

All work in the canal must be completed within three weeks if using
short dry-ups. If feasible, this is usually the least cost approach to
the construction. However, the RWCD check structure incorporates
large radial gates. These gates and the concrete to support them
may require longer than a three-week construction period.
Temporary bypasses may be a better option for construction.

Construction Sequencing with Bypasses: The tie-in of the bypass
facilities could be constructed during a scheduled dry-up of the Main
Canal so that subsequent operational canal flows would be
conveyed around the work site. This would provide an extended time
period for the construction of the RWCD facility relocations (see
Figure 9.2). The bypass option includes upstream and downstream
cofferdams, pipelines to convey the canal flow around the
construction site and plugs to isolate various reaches of the canal. A
pipeline bypass will be required if check structure, box culvert and
field turnout are to be constructed simultaneously during a single
dry-up period. The proposed by-pass pipeline capacity and size
would be similar to the 84-inch concrete bypass used in the 2009
Chandler Heights and Greenfield Road project. Additionally, the
bypass design would need to include facilities for the diversion of
irrigation water from the canal for continued delivery to local users.

Both bypasses A and B are constructed in the first dry-up and coffer
dams 1 and 2 are dropped into the canal. Bypass A is open and
bypass B is closed. Flow passes through bypass A and the existing

CHECK STRUCTURE

I

BOX CULVERT

t

NEW IRRIGATION TURNOUT
COFFER DAM

84”9 BYPASS LINE

Figure 9.2 RWCD Bypass Construction Sequence

check structure checks the flow up to allow continued irrigation
delivering through the existing turnout. The new check structure and
turnout are constructed in the dry area created by coffer dams 1 and
2 and bypass A. Once this construction is complete, the new turn out
is connected to the existing lateral and private farm ditch. This
connection can be made in a few hours and can be completed
between normal irrigation cycles.
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Bypass A is then plugged and bypass B plugs are removed. Coffer
dams 3 and 4 are dropped into the canal and the existing check is
now in a dry area. The check can be removed and the box culvert
constructed. Upon completion, the coffer dams are removed and
bypass B is either plugged again or both bypasses A and B are
removed in the next dry-up.

9.2.4 RWCD Maintenance Road Egress and Ingress Design
Criteria

Accessibility requirements for RWCD vehicles and equipment
traversing the Main Canal operations and maintenance roads must
be fully and adequately addressed by the roadway and bridge
design. RWCD has developed minimum standards for canal
roadway crossings that will need to be incorporated into the roadway
plans to address the non-rectangular geometry of these crossings.
The following roadway design considerations should be re-verified
when design proceeds:

e The design of all RWCD access features that will be detailed
on the roadway construction plans must be coordinated with,
and fully reviewed by RWCD.

e Open sight lines at each of the four RWCD access driveways
are necessary to facilitate the safe crossing of the roadway
by RWCD vehicles and large, slow-moving, heavy
equipment.

e The proposed roadway will be elevated above the grade of
the existing Main Canal operation and maintenance roads.
Appropriately designed access ramps will be needed to
address this change in grade. Level “holding bays” where
RWCD vehicles and equipment can safely wait for a clearing
in traffic before crossing the roadway should be incorporated
into the ramp design.

e Additional right-of-way, and/or retaining walls may be
necessary to accommodate the operation and maintenance
road access ramps.

e Landscaping improvements and/or features proposed for the
road right-of-way must be evaluated for potential conflicts
with RWCD access.

e Gates, or other security features to restrict public access to
the RWCD operation and maintenance roads must be
coordinated with RWCD. Any facilities included for this
purpose must be located a sufficient distance from the
roadway so that they can be safely accessed and operated
by RWCD.

e “On-Demand” traffic signalization of the operation and
maintenance road intersection with Ocotillo Road is desired
by RWCD.
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9.3 TOWN OF GILBERT AND CITY OF CHANDLER
MUNICIPAL UTILITIES

Located underground through the proposed alignment are an 18-
inch diameter reclaimed water line and a 33-inch diameter gravity
sewer collector. These lines parallel the section line at approximately
10 feet and 18 feet south of the section lines on the west end of the
proposed roadway alignment and approximately 11 feet and 20 feet
south of the section line on the east end of the proposed roadway
alignment. The reclaimed water line and the sewer line jog south as
they cross the RWCD Main Canal to account for the quarter section
offset near the RWCD Main Canal and EMF (see Figure 9.1).

These two pipelines are relatively deep (approximately 12 feet below
the existing EMF and QCW inverts), but they do fall along the
various proposed roadway alignments and one of the evaluating
criteria for selection of the proposed alignment was the avoidance of
these two utilities.

The proposed roadway alignment will not affect, or even be close to,
the sewer or reuse line except at the eastern side of the QCW
Bridge. At this location, care will be required to avoid conflict, but it
should not be a problem to avoid either line.

Two potable waterlines were installed in 2008 along the south
boundary of the proposed roadway alignment; a 24-inch for the

Town of Gilbert and a 36-inch for the City of Chandler. Both of these
pipelines were constructed 79 feet and 74 feet (respectively) south of
the section line through the RWCD, EMF, CHB and QCW areas to
provide adequate room for the future Ocotillo Road alignment (see
Figure 9.1). Neither of these waterlines will affect the roadway or the
bridge piers across the EMF or Queen Creek Wash for the proposed
alignment.

Detailed scour analysis will be required for all four underground wet
utility lines as the bridge design is completed to verify that there is no
impact to these waterlines. If required, grade control structures could
be added to protect the wet utility lines, but the maintenance of these
grade control structures would fall to the Town of Gilbert and should
be avoided if possible.

9.4 TELECOMMUNICATION, CABLE TV AND NATURAL
GAS LINES

At present, there are no telecommunication lines paralleling or
crossing the proposed roadway alignment. At present, there are no
cable TV lines paralleling or crossing the proposed roadway
alignment. A natural gas line runs along the south side of Ocaotillo
Road from the Greenfield Road intersection to the RWCD Main
Canal and terminates at the last property adjacent to the Main Canal.
At present, there are no natural gas lines paralleling or crossing the
proposed roadway alignment from the RWCD Main Canal to Higley
Road. This gas line will not be affected by the new roadway design
or construction.

At present, there are no telecommunication lines or cable TV lines
paralleling or crossing the proposed Ocotillo Road alignment.
However, it is common practice to incorporate utility sleeves and
conduits into the bridge decks to accommodate future potential utility
installations. A preliminary recommendation is to incorporate five
welded steel casing sleeves within the bridge decks, consisting of
two 24-inch diameter casings and three 16-inch casings. Cost to
include these conduits is nominal now and can save significant cost
in future utility construction.

9.5 PRIVATE IRRIGATION FEATURES

As mentioned in Section 9.2.3, a turnout on the RWCD Main Canal
feeds both the RWCD lateral system located on the north side of
Ocotillo Road from the Main canal west to Greenfield Road and the
private irrigation line that parallels the RWCD main canal south to
the Freeman properties. The private irrigation lateral consists of an
18-inch diameter pipeline connecting the RWCD turnout to a head
wall and private irrigation ditch. The proposed Ocotillo Roadway
alignment crosses the 18-inch diameter pipeline and should not
affect the private irrigation ditch or headwall.

As also discussed in Section 9.2.3, the turnout that feeds this lateral
will require relocation north to accommodate the construction of a

box culvert for the roadway and the relocation of the check structure.
The existing private pipe lateral will require extension northerly along

the Main Canal to the
new turnout location.
The existing private
pipeline is located within
the existing RWCD
ROW which is not
normally allowed under
current RWCD criteria.
However, RWCD
identified that extension
of the existing pipeline
within their ROW would 7 : el e
be acceptable giventhe  ppotograph 9.7: Private irrigation lateral
existing lateral has been  parajlel RWCD Main Canal maintenance
in place for several road and is underground pipe through the
years. Ocotillo Road alignment

9.6 PRIVATE IRRIGATION WELL

An existing private irrigation well has been abandoned just south of
the proposed roadway alignment on the northeast corner of the
Private Freeman property. This well should not affect or be affected
by the proposed roadway improvements.
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10. ENVIRONMENTAL OVERVIEW

Ocaotillo Road Alignment Study Report
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Town of Gilbert Project No. ST054

10.1  INTRODUCTION

This overview is prepared for the purpose of identifying and
describing potential environmental issues that may occur within the
area of potential effect (APE) for a proposed new roadway extension
between Greenfield Road and Higley Road in Gilbert, Maricopa
County, Arizona. The proposed project consists of the planned
extension of Ocotillo Road a distance of about three-quarters of a
mile, between Greenfield Road to Higley Road. The project includes
construction of approximately 3,800 linear feet of new roadway. This
is an initial assessment based on general potential impacts, and is
not meant to serve as “environmental clearance” for the project.

10.2 SOCIOECONOMIC ENVIRONMENT

Socioeconomic considerations include the land use, zoning, general
plan land use, jurisdictional boundaries, and demographic data for
the project area. Information was obtained from existing planning
documents relevant to the project area. The Maricopa Association of
Governments (MAG) and U.S. Census Bureau websites were
accessed for demographic information and environmental justice
data.

10.2.1 Jurisdiction and Ownership

Land ownership, or land management in the project area related to
the project corridor is under the jurisdiction of the Town of Gilbert,
the Roosevelt Water Conservation District, the Flood Control District
of Maricopa County, and private land owners.

10.2.2 Existing Land Use and Zoning

An investigation of land uses throughout the study area was
conducted by accessing GIS coverage of the project area, aerial
photography and satellite imagery, and general plans prepared for
the project area and surrounding regions. The land in the project
area is former agricultural land that is either developing or planned
for development. The Ocotillo Road alignment extends through
several areas zoned single family developments, while other zoning
designations include Community Commercial and Public
Facilities/Institutional District.

10.2.3 Prime and Unique Farmland

In response to the Farmland Protection Policy Act of 1981, efforts
should be made to ensure that no Prime or Unique farmland is
impacted by the project. The Farmland Protection Policy Act defines
Prime farmland as that being the quality of soil, the water supply,
and an appropriate growing season to economically produce high
yields when managed appropriately. Therefore, the existing use of
land could actually be any type except urban or water. Prime or
Unique farmland is protected under the Farmland Protection Policy

Act of 1981. The Act requires agencies to “minimize the extent to
which programs contribute to the unnecessary and irreversible
conversion of farmland to nonagricultural uses and to assure that
programs are administered in a manner that, to the extent
practicable, will be compatible with state, local government, and
private programs and policies to protect farmland.” If the project
requires the use of federal funds, the specific corridor selected
should be investigated in more detail to verify the potential impacts
to Prime or Unique farmland.

10.2.4 Demographic Composition

Demographic data was acquired from the U.S. Census Bureau 2000
website, as well as information from the MAG website. The data was
obtained for Maricopa County and the Town of Gilbert.

Demographic categories occur as follows:
Table 10.1: Population

1990 2000 2005
Maricopa 2.122.101 3,072,149 3.700,516
County
Town of Gilbert 29188 109,697 226,013

Table 10.2: Population Composition

Maricopa 3
Gy (L Lo
(% of total)

White 77.4 85.7
African American 3.7 2.4
Native American 1.8 0.6
Asian/Pacific Islander 2.3 37
Other 14.8 -

Total 100 100
Hispanic Heritage*® 24.8 =75

(Source: U.S. Census Bureau, April 1, 2000 Census and MAG website)

As the project corridor is currently defined, no residential units will
require relocation.

10.2.5 Title VI of the Civil Rights Act of 1964 as amended

In the event that federal funding is utilized for this project, the
following would apply. Executive Order 12898 requires that federal
actions assess impacts to low-income and minority populations.
Specifically, the Order outlines the following responsibilities of
federal agencies for federal actions:

“Considerations of environmental justice are included to the greatest
extent practicable and permitted by law, and consistent with the
principles set forth in the report on the National Performance
Review, each federal agency shall make achieving environmental
justice part of its mission by identifying and addressing, as
appropriate, disproportionately high and adverse human health or
environmental effects of its programs, policies, and activities on
minority populations and low-income populations in the United
States and its territories and possessions....”

The population of Gilbert is a mix of races similar to that of most
other areas in the Phoenix Basin. Per capita income in the area is
not below the poverty level. No residences exist in the project
corridor, so no displacements will occur. There will be no
disproportional impacts to low income or Native American
populations. The extension of the roadway will not reduce the
standard of living of nearby residents. No residents will be relocated
and no low-income or minority neighborhoods will be divided as a
result of the proposed action.

10.2.6 Section 4(f) Resources

Title 49 United States Code, Section 1653(f), refers to the need to
consider publicly owned wildlife and waterfowl refuges, publicly
owned park and recreational lands, and historic sites in
transportation project planning (school playgrounds may qualify if
they are publicly owned and meet several other criteria). If historic
sites are listed on, or eligible for the National Register of Historic
Places (NRHP), they are afforded protection under Section 4(f).

If Section 4(f) lands are determined to be near projects that use
federal funds, a Section 4(f) evaluation must be conducted. No
Section 4(f) properties are known to exist in, or near the project
corridor.

10.2.7 Section 6(f) Resources

The Land and Water Conservation Fund (LWCF) was established in
1964 by passage of the Land and Water Conservation Fund Act. The
purpose of the Act was to provide funding for parks and recreational
areas to benefit local, state and federal governments:

Section 6(f) (3): No property acquired or developed with assistance
under this section shall, without the approval of the Secretary, be
converted to other than public outdoor recreation uses. The
Secretary shall approve such conversion only if he finds it to be in
accord with the then existing comprehensive statewide outdoor
recreation plan and only upon such conditions as he deems
necessary to assure the substitution of other recreation properties of
at least equal fair market value and of reasonable equivalent
usefulness and location.
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No Section 6(f) land is currently located near the project corridor,
according to the 2008 Arizona Statewide Outdoor Recreation Plan
(Arizona State Parks, 2007). The Act applies to projects regardless
of funding source. If parks are constructed with LWCF funding in the
future within the project area, Section 6(f) may apply and
coordination must occur with the Grants Coordinator at Arizona State
Parks.

10.3 PHYSICAL AND NATURAL ENVIRONMENT

The land within and surrounding the project area is urban and
agricultural in character and has been completely disturbed. Prior to
development, the area was described as being within the Sonoran
desert scrub biome (Brown, et. al., 1979).

10.3.1 Physiography

The project lies within the Basin and Range physiographic province,
generally characterized by steep and linear mountain ranges
separated by wide and deep valley segments filled with alluvial
deposits. Arizona further divides the Basin and Range province into
a Desert and a Mountain region, and the project is within the Desert
Region. The Desert Region includes both the Mojave Desert of
California and the Sonoran Desert of southern Arizona and New
Mexico, and portions of

northern Mexico.

Mountain ranges within
this region seldom rise
above 4,000 feet, but
rise steeply from the
adjacent valley floors.
Most ranges follow a
northwest-southeast
trending axis and vary
from two to 100 miles
long and one to 20
miles wide. Alluvial
basins fill the generally
vast spaces between
these ranges, with
some, such as the
Phoenix and Tucson basins, containing up to 2,000 feet of alluvial
accumulation. The project area consists of a single linear corridor
within an urban and agricultural area. Soils in the area include those
classified as the Mohall-Contine association; a well-drained
association of loams, sandy clay and clay loams associated with
older alluvial fans; and soils of Gilman-Estrella-Avondale association;
very similar in characteristics with the Mohall-Contine association,
but also occurring on floodplains.

10.4 BIOLOGY

Stantec Consulting reviewed the online databases, Arizona Game
and Fish Department (AGFD) and the United States Fish and

Photograph 10.1: Looking across the EMF
south to the San Tan Mountains from the
RW(CD check structure

Wildlife Service (USFWS). The AGFD On-line Environmental Review
Tool and the USFWS web site were accessed on January 22, 2009
for current records of possible species. The records indicate the
possible occurrence of Athene cunicularia hypugaea (Western
Burrowing Owl) within the project vicinity (3-mile buffer). The
Burrowing Owl is a Species of Concern. This project does not occur
in the vicinity of any proposed or designated Critical Habitat.

The Sonoran Desert Scrub zone is the largest biotic community in
Arizona, encompassing most of southwestern Arizona, northwestern
Mexico and portions of southern California. Local agricultural efforts
have altered the natural drainage patterns sufficiently to reduce the
natural plant associations, introduce new species to the
environment, and isolate portions of the region ecologically.
Elevations of the project area range from 1,308 to 1,444 feet.
Disturbance in the area includes existing roadways, agricultural
fields and residences. The area of potential effect has been
completely disturbed.

10.4.1 Native Vegetation Community

Turner and Brown (1994) have identified five subdivisions of the
Sonoran Desert, including the Lower Colorado River Valley, the
Arizona Upland, the Plains of Sonora, Vizcaino, and the Central Gulf
Coast. The project area is within the Lower Colorado River Valley
subdivision, often described as a microphyllous desert, but shares
some characteristics with the Arizona Uplands subdivisions (also
described as a depauperate thornscrub community) due to the high
frequency of arborescent plants of low stature (Turner and Brown,
1994).

The USFWS species list for Maricopa County as well as the AGFD
Online Review Tool were referenced to determine whether any
threatened or endangered plant species may exist on the proposed
site.

Plant Community Succession: When lands are cleared, either by
fire, agriculture, or some other factor, and then allowed to return to
their natural state, the path of succession species is generally
regular, and has been explored in some detail by Karpiscak and
Gross (1979). The first species to occupy the vacated areas, the
Pioneer species, are often exotic annuals such as Russian Thistle
(Salsola kali), which quickly follows the abandonment of agricultural
fields.

These species are replaced in two-three years by several species of
mustards, which are in turn quickly replaced by a dense growth of
introduced annual grass species along with other non-native
species, such as Filaree (Erodium circutarium) and Prickly Lettuce
(Lactuca serriola), with a few other native plants, such as
Sphaeralcea. Subsequent to this, ruderal shrubs, such as Baccharis
sarothroides and Isocoma, move in before the area is finally
reoccupied by the Climax species of Larrea or Atriplex.
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10.4.2 Vegetation In The Project Area

Pre-development species in the project areas included those found
in the description above. Species remaining in the Area of Potential
Effect are limited to various grasses.

10.4.3 General Wildlife in the Project Area

As indicated, wildlife species common to former agricultural and new
urban areas are present; there are no undisturbed areas within the
project corridor. Wildlife habitat and populations are widely varied in
the Sonoran desert due to habitats ranging from cultivated fields to
native riparian habitats. The U.S. Fish and Wildlife service (USFWS)
species list for Maricopa County was referenced to determine
whether any threatened or endangered animal species may exist in
the Area of Potential Effect.

One species of concern was mentioned as being possibly located
within three miles of the project vicinity by the Arizona Game & Fish
Online Tool. The Western Burrowing Owl is a small bird with long
legs and a short tail. It is 19-25 cm with a wingspan of 55 cm. It is the
only owl normally seen on the ground during the day. Habitat
includes open areas with either mammal burrows or natural small
caves or clefts. The areas normally occur on level to gently sloping
ground, and can be within otherwise developed areas. Burrowing
owls are often found in fields, within road rights-of-ways, and other
urban areas (Klute, et. al., 2003). Several field investigations have
produced no evidence of Athene cunicularia hypugaea, or burrows
and it is considered highly unlikely that Western Burrowing Owls
utilize the project area.

10.4.4 Wetlands and Other Waters of the U.S.

A Section 404 permit from the U.S. Army Corps of Engineers
(ACOE) will be required per the Clean Water Act (33 United States
Code 1251 et esq.). Jurisdictional delineations of all “Waters of the
U.S.” must be conducted for the project corridor. Coordination with
the ACOE should begin early in the planning process, as permit
application processing timelines have recently been increased due to
guidelines developed in response to the Rapanos (Rapanos et ux.,
et al. v. United States) decision.

Specifically, the East Maricopa Floodway and Queen Creek Wash
have both previously been determined to be jurisdictional. Storm
water pollution prevention plans will also be required for all
construction activities. The plans must be in response to
requirements of the Clean Water Act.

Sole Source Aquifers, Unique Waters: No unique waters, as
defined by Arizona Administrative Code R18-11-112 have been
identified in, or near any of the alternatives. No sole source aquifers
are located in, or near, any of the alternatives.

100-Year Floodplains: The Flood Insurance Rate Map produced by
the Federal Emergency management Agency (FEMA) was reviewed
for the project area. The water features that will be crossed by the
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new roadway are designated Zone A, while all other areas within the
corridor are designated Zone X, which are described as “0.2%
annual chance flood; areas of 1% annual chance flood with average
depths of <1 foot, or with a drainage area less than 1 square mile;
and areas protected by levees from 1% annual chance flood” (Panel
04013C3075H).

10.5 VISUAL CHARACTER

Scenic quality is generally determined by the existence and diversity
of natural features in and surrounding a specific region. The natural
scenic quality of the project area is medium to low, based upon
surrounding urbanization. Specific design characteristics will be
utilized to harmoniously integrate the roadway into the landscape
while maintaining a positive visual experience for the roadway user.

10.5.1 Air Quality

The Clean Air Act of 1970, along with the amendments of 1990,
requires that the potential air quality impacts of transportation
projects be addressed in environmental documents. Depending upon
the project, this could range from a simple description to a detailed
micro-scale analysis. Under the Act, designated permitting
authorities must comply with the requirements of the National
Ambient Air Quality Standards (NAAQS). The standards for
particulate matter and ozone were revised by the EPA in 1997. The
PM10 (particulate matter less than 10 microns in size) standard was
revised, the standards for particulates with diameters of 2.5 microns
or less was added (PM2.5), and an eight hour standard replaced the
one hour standard for ozone. The standard for ozone was also
lowered to 0.08 parts per million (ppm) from 0.12 ppm. The
standards for the state of Arizona are the same as the NAAQS.

Table 10.3: National Ambient Air Quality Standards

Averaging Primary Secondary
Bolutant Period (ng/m?3) (ng/m®)
Nitrogen Annual 100 100
Dioxide
Sulfur 3 hours - 1,300
dioxide 24 hours 365 -
Annual 80 -
Carbon 1 hour 40 -
Monoxide 8 hours 10 -
s 1 hour 240 240
8 hours 160 160
24 hours 65 65
P25 Annual 15 15
24 hours 150 150
jilit i Annual 50 50
Lead Calendar quarter 1.5 1.5

ug/m? - micrograms per cubic meter / Source: EPA 2006

Non-attainment Areas

As a result of the Clean Air Act, the EPA was authorized to identify
areas that had not met the NAAQS. Of relevance to the project
corridor are three pollutants: particulate matter, carbon monoxide
and ozone. The project corridor is within the Phoenix Metropolitan
non-attainment areas for carbon monoxide (with maintenance plan),
PM10, and ozone.

Conformity

Since 1977, all transportation projects under the guidance of Federal
agencies and metropolitan planning organizations have been
required by the Act to ensure that the projects conform to the
approved air quality State Implementation Plan (SIP).
Determinations of conformity for Federal projects must be in
compliance with 40 CFR Parts 51 and 93.

For any project located in non attainment areas, they will need to be
part of an approved transportation improvement program (TIP). The
TIP must conform to the SIP.

In addition, temporary deterioration of air quality is expected due to
construction, but will be localized and controlled by the terms of a
County Earthmoving Permit, issued under County Air Pollution
Regulations.

10.6 NOISE

The Town of Gilbert has a noise ordinance that must be addressed
when noise impacts are evaluated. During the design phase of the
roadway extension, specific requirements regarding the potential
need for noise monitoring or abatement will be determined.

10.7 HAZARDOUS MATERIALS

Hazardous materials are regulated by the Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA) and the Resource Conservation and Recovery Act
(RCRA). CERCLA is implemented by the Arizona Department of
Environmental Quality (ADEQ) and is referred to as Superfund, as
well as the Superfund amendments. Investigations into past or
existing hazardous materials locations and solid waste facilities in or
near the project will be necessary in order to prevent impacts to
public health.

10.8 CULTURAL RESOURCES

Records at the Arizona State Historic Preservation Office (SHPO),
the Arizona State Museum (ASM), the Bureau of Land Management
(BLM), and the AZSITE database were accessed for information
regarding previous archaeological work and known sites within a 1
mile (1.6 km) radius of the project area. The State and National
Registers of Historic Places were also reviewed. The records check
revealed that a number of cultural resources have been previously
recorded within or immediately adjacent to the subject property.
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Thirteen surveys have taken place within a 1-mile radius of the
project area and nine sites have been recorded within the same
radius (Table 10.4).

Master Title Plat #1432 of August 17, 1868 (on file at the Bureau of
Land Management State Office, Phoenix) was accessed for
historical information in the project area. No evidence of additional
historic resources was indicated.

10.8.1 Previous Surveys

One site is located within the APE: AZ T:10:83(ASM) - Roosevelt
Water Conservation District Canal

The Roosevelt Water Conservation District canal was constructed in
1929 as an earthen channel, but many sections were later lined with
concrete during the 1960’s (Newsome and Berg, 2001). It receives
water from the South Canal and irrigates land in eastern Mesa above
the Eastern Canal. It has functioned in a similar capacity as two
other significant canals; the Consolidated and Eastern Canals, and is
associated with the agricultural and economic development of the
eastern Salt River Valley. At the proposed crossing at Ocotillo Road,
the canal is concrete-lined and is approximately 25 feet wide and six
feet deep. It is located between earthen levees. The canal does
maintain integrity of location, but the historical characteristics and
setting at this location have been compromised by modern
constructed elements.

While other segments of the Roosevelt Canal are considered eligible
for the NRHP under Criterion A, the portion within the project APE is
not representative of the elements of the canal that contribute to
eligibility.

10.8.2 Cultural Historical Overview

There are five general cultural-historical periods that describe the
prehistoric and historic occupation of the region. These include the
Paleo-Indian, the Archaic, the Hohokam, the Protohistoric, and the
Historic period. For further detailed information on these periods,
please see Appendix E.

10.9 COORDINATION

Coordination of future environmental analyses should include all
agencies and stakeholders that own or manage land and resources
in the project vicinity. This should include, at a minimum:

Maricopa County Department of Transportation
United States Fish & Wildlife Service

U.S. Army Corps of Engineers

Arizona Department of Transportation

Arizona Department of Agriculture

Arizona Game & Fish Department

State Historic Preservation Office

Arizona State Museum

Town of Gilbert and Area Municipalities
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Table 10.4: Cultural Resource Surveys Conducted within One-Mile of the Project Area

Sites Within One-

ASM Survey No. Mile of Project Site Number Site Type/Name Eligibility Reference
1995-441 0 - - Griffith 1995
1997-190 0 - -—-- Olson 1997
2 AZ U:10:15(ASU) Ceramic Scatter Not Eligible* Rodgers 2002
2001-596
AZ U:10:16(ASU) Ceramic Scatter Not Eligible* Rodgers 2002
2001-602 0 -—-- e - Lundin 2001
2003-311 0 - - e Schmidt & Mitchell 2002
3 AZ U:14:340(ASM) |Sherd/Lithics Eligible Hohmann & Lange 2001
2003-684 AZ U:14341(ASM) |Sherd/Lithics/Historic |Eligible Hohmann & Lange 2001
AZ U:14342(ASM) | Sherd/Lithics Eligible Hohmann & Lange 2001
2003-821 0 - -—-- - Smith et. al. 2002
2004-116 0 - - - Rodgers 2004
2004-122 0 e - - Marshall 2003
2005-69 1 AZ U:10:17(ASU) Ceramic Scatter Not Evaluated Foster & Schmidt 2004
75-024.ASU 1 AZ T:10:83(ASM) Roosevelt Canal Eligible (see Newsome & Berg 2001)
SHPO-2001-543 0 - - Howard 2001
None 1 AZ U:14:1(ASU) Sherd Scatter Not Evaluated Unknown
AZSITE Ref. 11024 1 AZ U:14:383(ASM) |Hohokam Farmstead |Eligible Mitchell 2002

*Destroyed by modern development
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11. PROJECT SCHEDULE
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At present, FCDMC has sealed plans that provide construction
direction to complete the third phase of the EMF, Chandler Heights
Basin and Queen Creek Wash between Queen Creek and Chandler
Heights Roads. These plans call for the removal of approximately
500 feet of material along the Ocotillo Road alignment. One of the
purposes of this study was to provide recommendations for
construction sequencing and coordination between FCDMC and the
Town of Gilbert for the completion of the Chandler Heights Basin and
Ocaotillo Road.

During the course of developing this proposed plan, development in
the TOG area has slowed drastically. Neither FCDMC nor TOG can
project when construction of the Basin or the road will proceed.
Therefore, providing detailed recommendations for coordination
cannot be fully defined at this time, however; some basic concepts
can be established and an understanding between the two parties
documented.

Discussion with FCDMC (documented in Appendix F) has resulted in
confirmation that construction of two separate basins connected via
a box culvert under the proposed Ocotillo Road connection is
acceptable to FCDMC. In addition, both FCDMC and TOG would like
to see the construction proceed in such a way that either party can
proceed in the future with the least impact to the other (see Figure
11.1). In general, if FCDMC moves forward first, construction limits
for the proposed roadway prism should be established and an
opening will need to be provided for the box culvert. If TOG moves
forward first, TOG would be responsible for construction of the
northern segment of the Chandler Heights Basin south cell in
conjunction with the construction of the roadway prism. The box
culvert would be constructed as part of the roadway improvements
and then plugged until the north cell construction is completed by
FCDMC at a later date. It is suggested that the coordination effort
for the two construction projects include the following components in
order to be effective for both FCDMC and the TOG:

1. Kickoff meeting prior to final design (FCDMC) or preliminary
design (TOG) to discuss proposed construction elements and
schedule.

2. FCDMC and TOG will determine those construction elements
that will include overlapping construction interests and will
require special consideration for design, construction, and
construction sequencing.

3. FCDMC and TOG will negotiate the general scope of the
elements to be constructed and the responsible party for the
element cost.

4. TOG shall be responsible for modifications (or cost of
modifications) to the existing FCDMC plans for completion of

the Chandler Heights Basin in a manner that will accommodate
the common construction goals of both agencies prior to either
agency proceeding with construction.

The opinion of probable construction cost presented and discussed
below, attempts to address potential unknowns in the construction
sequencing of the project. The construction schedule presented
below addresses potential construction sequencing of the SRP
power line relocation, the RWCD features that are to be relocated
and the roadway design and construction itself.

11.1  OPINION OF PROBABLE COSTS

The opinion of probable costs for the project is presented on Table
11.1. The cost estimate has been broken into basic components of
roadway improvements, roadway storm drainage, RWCD
modifications and FCDMC features modifications. It should be noted
that the cost estimate is set up as a funding estimate based on
today’s dollars and should be escalated for the projected year it will
appear in the CIP. In addition, the cost estimate has several place
holder items for the Chandler Heights Basin that should be sufficient
to cover the unknown sequence of construction with FCDMC
discussed above.

11.2 CONSTRUCTION SCHEDULE

A potential design and construction schedule has been prepared to
pictorially capture the requirements for roadway and bridge
construction and the inter-relationship with RWCD, FCDMC and
potential utility relocations (Figure 11.2). The schedule assumes a
design-build construction contract; overlapping final design of the
roadway with construction of some of the RWCD modifications.

Under the preferred TOG schedule (Figure 11.2), all design begins
at the same time based on the general layout of the roadway in the
attached exhibits. The SRP power lines should be constructed prior
to commencing with the roadway construction to avoid conflicts.
Relocation of the SRP power line is not required in order to construct
the RWCD features or to commence construction of the bridges, but
care during construction will be required.

Actual roadway and bridge construction is anticipated to only require
approximately one year. It is anticipated that RWCD design,
coordination and approval will have the largest impact on the design
and construction schedule.

The preferred schedule is based on the RWCD-proposed use of by-
passes; RWCD identified that this form of construction would reduce
impacts to their functionality while new RWCD features were
constructed. On the proposed schedule, by-passes are constructed
in a dry-up and this task leads the construction schedule

sequencing. As discussed in Section 9.2.3, RWCD typically only
allows dry-ups of adequate length in late December. A full dry-up
may not be allowed and minor pump-around may be required.
Initially the southern by-pass will be plugged to allow construction of
the new check structure and turnout while using the existing check
structure and turnout. The schedule further assumes that coffer
dams can be inserted and removed in wet conditions and that the
southern by-pass can be unplugged during the wet. The proposed
schedule may be extended if these construction sequences are not
feasible or acceptable to RWCD. In addition, it is anticipated that
three dry-ups may be required if dual by-passes are not used for
construction. Details in the scheduling depend on the timing of the
dry-ups in relationship to the funding and design.

RWCD has suggested that constructing the new RWCD features
before the roadway and bridge construction would allow selection of
a contractor specializing in irrigation structures and provide a clear
path for the roadway and bridge construction. Therefore, an
alternative to the attached schedule would be to initiate the RWCD
design elements and complete construction of the RWCD features
well in advance of the roadway design. This would potentially spread
out the schedule over a four year period or two separate construction
phases. Constructing RWCD modifications prior to proceeding with
the roadway construction would allow construction funding to be
phased and would allow for any delays in RWCD design, review,
construction or dry-up sequencing. This schedule is not favored by
TOG.
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Table 11.1: Opinion of Probable Costs

ITEM | QUANTITY | UNIT | UNIT COST ITEM TOTAL
Roadway Improvements
A.C. Pvmt (3,863 TON) 17,170 SY $17.00 $291,890.00
A.B.C. (11,203 TON) 17,170 SY $13.00 $223,210.00
Tack Coat (7.2 TON) 17,170 SY $0.15 $2,575.50
Subgrade Preparation 17,170 SY $3.00 $51,510.00
Vert. Curb & Gutter 4,959 LF $6.00 $29,754.00
Single Curb 1,705 LE $6.00 $10,230.00
Median Paving 2,718 SF $8.00 $21,744.00
Concrete Sidewalk 29,512 SF $2.50 $73,780.00
Concrete Driveway 3,360 SF $7.50 $25,200.00
Mountable Curb 240 LF $10.00 $2,400.00
Type V Girder Bridge 2 EA $2,700,000.00 $5,400,000.00
Roadway Storm Drain System
24" RGRCP 222 LF $70.00 $15,540.00
15" RGRCP 70 LF $50.00 $3,500.00
Catch Basin 7 EA $2,500.00 $17,500.00
Headwall 7 EA $2,200.00 $15,400.00
5 Barrel 12'x12' CBC 1 EA $1,300,000.00 $1,300,000.00
Roadway Incidentals & Utilities
Street Lights 12 EA $3,500.00 $42,000.00
Landscaping 10,036 SY $5.00 $50,180.00
Traffic Control 1 LS $75,000.00 $75,000.00
SWPPP 1 LS $20,000.00 $20,000.00
Utility Relocation 1 LS $85,000.00 $85,000.00
69kV Pole Relocation T EA $45,000.00 $315,000.00
Signing & Striping 1 LS $50,000.00 $50,000.00
RWCD Modifications
RWCD Tumout Features 1 LS $72,500 $72,500.00
Radial Gate Check Structure 1 LS $210,100 $210,100.00
RWCD Box Culvert 1 LS $571,000 $571,000.00
Demolition of Existing Gate Check
Structure, Tumnout and Canal Lining I ke ki B8, 900,00
Main Canal By-Pass 1 LS $275,000 $275,000.00
EMF, CHB & QCW Modifications
CHB Construction 93,000 CY $10.00 $930,000.00
Channel Restoration and Stabilization 2 EA $1,250,000.00 $2,500,000.00
Access Roadway 5 EA $15,000.00 $75,000.00
Pedestrian Underpass 1 EA $200,000.00 $200,000.00
Modifications to Exist. Improvements 1 LS $25,000.00 $25,000.00
Construction Suney 1 LS $100,000.00 $100,000.00
CONSTRUCTION SUB-TOTAL $13,119,413.50|
Contingency (15%) | 1 | LS | $1,967,912.03 $1,967,912.03
CONSTRUCTION TOTAL $15,087,325.53
Professional Services (14%) 1 LS $2,112,225.57 $2,112,225.57
Construction Management (10%) 1 LS $1,508,732.55 $1,508,732.55
Land / Right-of-Way
Freeman Right-of-Way 22,471 SF $5.00 $112,355.00
RWCD Right-of-Way 19,294 SF $5.00 $96,470.00
FCDMC Right-of-Way 180,304 SF $5.00 $901,520.00
Drainage Easement (Freeman) 15,653 SF $2.50 $39,132.50
Drainage Easement (FCDMC) 41,797 SF $2.50 $104,492.50
PROJECT FUNDING ESTIMATE $19,962,253.65
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Construction Timeline
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RWCD Facilities Relocation

. Year 1 Year 2 Year 3
Task # | Comstrction Tasks Month 1-3 | Month 3-6 | Month 69 | Month 9-12 || Month 1-3 | Month 3-6 | Month 6-9 ] Month 9-12 || Month 1-3 | Month 3-6 | Month 6-9_| Month 9-12
69 KV Power Line Relocation |
101 |Power Line Relocation Design ﬁ
102 |Power Pole Relocation to Final Alignment Across RWCD & EMF j
103 |Power Pole Relocation to Final Alignment EMF to Higley Road

Chandler Heights Basin Box Culvert

201 |RWCD Facility Relocation Design |

202 |Build Duel By-Pass in First Dry-Up & Install Coffer Dams

203 [New Check Structure and Turnout Facilities

204 [Close Upstream By-Pass & Relocate Coffer Dams {

205 [Existing Check Structure and Turnout Facility Demolition [ |

206 |Construct New RWCD Main Canal Box Culvert Crossing ; [
|__207__|Remove Coffer Dams & Dual By-Passes | |
Right-of-Way and Construction Easement Coordination & Acquisition \

Bridge Structure Across EMF

301 |Box Culvert Design |

302 |Chandler Heights Basin Design Modifications

303 |Box Culvert Construction ‘

304 |Headwall Construction | ||

305 [Basin Associated Grading | (l

306 |Preliminary Roadway Grading ' |

Bridge Structure Across Queen Creek Wash

401 |Bridge Design |
402 |Bridge Piers |
403 |Bridge Substructure |
404 |Bridge Superstructure |
405 |Preliminary Roadway Grading

501 |Bridge Design
502 |Bridge Piers
503 |Bridge Substructure ‘
504 |Bridge Superstructure ‘
505 |Preliminary Roadway Grading ‘
Roadway Construction and Paving
601 [Roadway Construction and Paving Design |
602 |Detention Basin Construction | |
603 |Roadway Embankment Construction
604 |Curb, Gutter, Sidewalk Construction
605 |Roadway Subgrade |
606 [Pavement Construction |

Figure 11.2: Construction Schedule

Overall Task Duration

Task Duration

Critical Task for Schedule

Bl RWCD Dry-Up Required
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1.  INTRODUCTION

In accordance with our proposal dated April 14, 2008, and your authorization, we have
performed a preliminary geotechnical evaluation for the proposed bridge crossing of Oco-
tillo Road over the East Maricopa Floodway (EMF), over Queen Creek, and over Chandler
Heights Basin, in Gilbert, Arizona. The purpose of our evaluation was to review known
subsurface conditions at nearby sites and formulate preliminary geotechnical recom-
mendations for design and construction. This preliminary report presents the results of
our evaluation, our preliminary geotechnical conclusions and recommendations regard-

ing the proposed construction.

2. SCOPE OF SERVICES

The scope of our services for the project generally included:

¢ Reviewing background information including published geologic and engineering
data, aerial photographs, and topographic mapping.

e Reviewing previously prepared geotechnical reports from nearby projects.

e Preparing this report presenting our findings, conclusions, and preliminary recom-

mendations regarding the design of the project.

Our scope of services did not include environmental consulting services, such as haz-
ardous waste sampling or analytical testing, at the site. A detailed scope of services and

estimated fee for such services can be provided upon request.

3. SITE DESCRIPTION

The proposed project alignment is situated along the southern boundary of Section 15
and northern boundary of Section 22 in Township 2 South, Range 6 East, and follows
the current alignment of Ocotillo Road in Gilbert, Arizona. The proposed project align-
ment crosses the Roosevelt Water Conservation District (RWCD) Canal, EMF, Queen
Creek, and Chandler Heights Basin. The approximate location of the site is depicted on

the Site Location Map (see Figure 1). At the time of our evaluation, Ocotillo Road was
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an east-west traversing paved roadway that terminated at the RWCD Canal, just west of
the EMF, and resumed on the east side of Chandler Heights Basin. Scattered vegeta-
tion was observed in the EMF, Queen Creek, and Chandler Heights Basin. The
concentration of vegetation was observed to be thicker in Queen Creek than the rest of
the site. The RWCD Canal had water flowing at the time of our evaluation, and the
EMF, Chandler Heights Basin, and Queen Creek were dry. The Chandler Heights Ba-
sin was graded during our evaluation.

According to the Higley, Arizona-Maricopa Co. (1981) United States Geological Survey
(USGS), 7.5-Minute Topographic Quadrangle Map Series, the proposed project align-
ment elevation is approximately 1,320 feet relative to mean sea level (MSL) at the
eastern limits, and at approximately 1,310 feet MSL at the western limits. Based on the
information provided on this topographic map, the general topography along the align-
ment slopes from the east down to the west.

Six aerial photographs from the Flood Control District of Maricopa County were re-
viewed for this project. Aerial photographs from 1937 and 1949 depicted the project site
as agricultural land to the west, and undeveloped land to the east. The RWCD Canal
was situated near the western limits of the project site. Aerial photographs from 1993
and 1996 depicted the previously undeveloped land east of Queen Creek used for agri-
cultural purposes, and the development of the EMF. A 2006 aerial photograph depicted
residential development to the south of the site, and the development of the Chandler
Heights Basin and a 2007 aerial photograph depicted the site as being similar to its cur-
rent condition, with residential development to the northwest and southeast of the site,
the Roosevelt Canal, Queen Creek, and Chandler Heights Basin passing through the

site.

4. PROPOSED CONSTRUCTION

The project will generally consist of the design and construction of the Ocotillo Road
Bridge that will cross over the RWCD Canal, EMF, Queen Creek, and Chandler Heights
Basin. We understand that the bridges that are planned to cross the EMF and Queen

602332001R.doc D

Preliminary Geotechnical Evaluation December 11, 2008
Ocotillo Road Bridge Over the EMF, Queen Creek Project No. 602332001
and Chandler Heights Basin, Gilbert, Arizona

Creek will be multi-span structures, and the bridge to cross Chandler Heights Basin will
be a single-span structure founded on either shallow foundations (i.e. spread footings)
or drilled shafts at the abutments. At the time of this report, this project is in the prelimi-
nary design phase, and information such as survey, drainage, and structural loads were

not yet available.

5. GEOLOGY AND SUBSURFACE CONDITIONS
The geology and subsurface conditions observed at nearby sites are described in the

following sections.

5.1. Geologic Setting

The project site is located in the Sonoran Desert Section of the Basin and Range
physiographic province, which is typified by broad alluvial valleys separated by
steep, discontinuous, subparallel mountain ranges. The mountain ranges generally
trend north-south and northwest-southeast. The basin floors consist of alluvium with
thickness extending to several thousands of feet.

The basins and surrounding mountains were formed approximately 10 to 18 million
years ago during the mid- to late-Tertiary. Extensional tectonics resulted in the for-
mation of horsts (mountains) and grabens (basins) with vertical displacement along
high-angle normal faults. Intermittent volcanic activity also occurred during this time.
The basins filled with alluvium from the erosion of the surrounding mountains as
well as from deposition from rivers. Coarser-grained alluvial material was deposited
at the margins of the basins near the mountains.

The surficial geology of the site is described as being Holocene (<10,000 years)
age alluvial stream and channel deposits. These deposits generally consist of clay,
silt, sand, gravel, cobbles, and boulders. Minor caliche cementation is described in
these soils (Pearthree, 1994).
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5.2. Boring Logs From Nearby Sites

Our knowledge of the subsurface conditions near the project site is based on previ-

ous geotechnical projects near by, specifically:

e East Maricopa Floodway Chandler Heights Basin, 2002, Geotechnical Evalua-
tion, Ninyo & Moore Project No. 600198001, borings B-1 through B-7, and

e Higley Road Bridge Improvements, Gilbert, Arizona, 2008, Geotechnical
Evaluation, Ninyo & Moore Project No. 602130001, borings CH-1 trough Ch-26.

The boring logs from these previous geotechnical studies are presented in Appen-

dix A.

5.3. Groundwater

Groundwater was not encountered in the soil borings drilled at nearby sites. Based
on well data information provided by the Arizona Department of Water Resources,
the depth to the regional groundwater table in this area has been estimated to be
approximately 140 feet bgs, or deeper. Groundwater levels can fluctuate due to
seasonal variations, intermittent flow in the EMF, Queen Creek, and the Chandler
Heights Basin, irrigation, groundwater withdrawal or injection, and other factors. In
general, groundwater is not anticipated to be a constraint to the construction of the
project, except possibly during periods of flow in the EMF and/or Queen Creek due

to intense precipitation.

GEOLOGIC HAZARDS

The following sections describe potential geologic hazards at the site, including land

subsidence and earth fissures, faulting and seismicity, and liquefaction.

6.1. Land Subsidence and Earth Fissures

Groundwater depletion, due to groundwater pumping, has caused land subsidence
and earth fissures in numerous alluvial basins in Arizona. It has been estimated that
subsidence has affected more than 3,000 square miles and has caused damage to

a variety of engineered structures and agricultural land (Schumann and Genualdi,
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1986). From 1948 to 1983, excessive groundwater withdrawal has been docu-
mented in several alluvial valleys where groundwater levels have been reportedly
lowered by up to 500 feet. With such large depletions of groundwater, the alluvium
has undergone consolidation resulting in large areas of land subsidence.

In Arizona, earth fissures are generally associated with land subsidence and pose
an on-going geologic hazard. Earth fissures generally form near the margins of
geomorphic basins where significant amounts of groundwater depletion have oc-
curred. Reportedly, earth fissures have also formed due to tensional stress caused
by differential subsidence of the unconsolidated alluvial materials over buried bed-
rock ridges and irregular bedrock surfaces (Schumann and Genualdi, 1986).

Based on our field reconnaissance and review of the referenced material, there are
no known earth fissures underlying the project site. Based on our research, the
closest earth fissure to the project site is located approximately 3 miles to the south
of the project site (Shipman, 2007). Continued groundwater withdrawal in the area
may result in subsidence and the formation of new fissures or the extension of exist-
ing fissures. While the future occurrence of land subsidence and earth fissures cannot
accurately be predicted, these phenomena are not expected to be a constraint to the

construction of this project.

6.2. Faulting and Seismicity

The site is within the Sonoran zone, which is described as a relatively stable tec-
tonic region located in southwestern Arizona, southeastern California, southern
Nevada, and northern Mexico (Euge et al., 1992). This zone is characterized by
sparse seismicity and few Quaternary faults. Based on our field observations, re-
view of pertinent geologic data, and analysis of aerial photographs, faults are not
located on or adjacent to the property. The closest Quaternary age fault to the site
is the Sugarloaf Fault Zone, located approximately 30 miles to the northeast of the
site. The Sugarloaf Fault Zone is situated along the western margin of a small
sedimentary basin near the bottom of the Mazatzal Mountains. This fault zone is a

series of northwest striking normal faults that generally dip to the northeast. Move-
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ment along this fault last happened approximately 130,000 years ago during the
Middle to Late Pleistocene epoch. The slip-rate category of this fault is less than 0.2
millimeters per year. (Pearthree, 1998).

Based on a Probabilistic Seismic Hazard Assessment for the Western United
States, issued by the USGS (2008), the site is located in a zone where the peak
ground accelerations that have a 10 percent and 2 percent probability of being ex-
ceeded in 50 years are 0.03g and 0.08g, respectively. Seismic design parameters
according to the 2006 International Building Code (IBC) are presented in Table 1.
These values are anticipated based on the previous field exploration performed at

nearby project sites.

Table 1 — Seismic Design Parameters

Preliminary Geotechnical Evaluation December 11, 2008
Ocotillo Road Bridge Over the EMF, Queen Creek Project No. 602332001
and Chandler Heights Basin, Gilbert, Arizona

Parameter Value 2006 IBC Reference
Site Class Definition | D Table 1613.5.2
Site Coefficient, F, 1.6 Table 1613.5.3(1)
Site Coefficient, F, 2.4 Table 1613.5.3(2)

6.3. Liquefaction Potential
Based on the general lack of near surface water and the low ground motion hazard
(relatively low ground accelerations), the likelihood or potential for liquefaction is not

considered to be a constraint to this project.

7. PRELIMINARY RECOMMENDATIONS

The following sections present our preliminary geotechnical recommendations for the
proposed construction. The preliminary recommendations should be used for planning
purposes. Field exploration (soil borings), laboratory testing, and engineering analysis

should be conducted prior to the final design of this project.

602332001R.doc 6

7.1. Earthwork
The earthwork specifications described in Maricopa Association of Governments
(MAG), Uniform Standard Specifications and Details for Public Works Construction,

as with any Town of Gilbert amendments, are expected to apply, except as noted.

7.1.1. Excavations

Our evaluation of the excavation characteristics of the on-site materials is
based on our experience and boring logs from nearby project sites. In our
opinion, excavation of the on-site materials can be accomplished to shallow
depths heavy-duty earthmoving equipment in good operating condition.
Cobbles and possible boulders were encountered in some of the borings at
depths generally greater than 10 feet. If encountered, they may cause slower
and/or more difficult excavation conditions during construction.

The contractor should provide a safely sloped or adequately constructed and
braced shoring system, in compliance with the Occupational Safety and Health
Administration (OSHA) regulations for employees working in an excavation that
may expose them to the danger of moving ground. If material is stored or
equipment is operated near an excavation, stronger shoring should be used to

resist the extra pressure due to superimposed loads.

7.2. Grading, Fill Placement, and Compaction

Vegetation, debris from the clearing operation, and demolition debris should be re-
moved from the site and disposed of at a legal dumpsite. Obstructions that extend
below the finish grade, if present, should be removed, the exposed subgrade should
be evaluated, and the resulting holes filled with compacted soil.

The geotechnical consultant should carefully evaluate any areas of soft or wet soils
prior to placement of grade-raise fill or other construction. Drying or overexcavation
of some materials may be appropriate.

Imported soils and soils generated from on-site excavation activities that exhibit

relatively low plasticity indices and very low-to-low expansive potential are generally
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suitable for use as engineered fill. Relatively low plasticity indices are defined as a
value of 20 or less. Very low to low expansive potential soils are defined as having
an Expansion Index (by the American Society for Testing and Materials [ASTM] D
4829) of 50 or less.

In addition, suitable fill should not include organic material, clay lumps, construction
debris, rock particles, and other non-soil fill materials larger than 6 inches in dimen-
sion. This material should be disposed of offsite or in non-structural areas.

Imported fill, if utilized, should consist of granular material with a very low or low ex-
pansion potential. The geotechnical consultant should evaluate such materials and

details of their placement prior to importation.

7.3. Foundations

We understand that the proposed bridges will be founded on drilled shafts and/or
spread footings. Since the project was in its preliminary stages, the loads of the pro-
posed structure are unknown at this time. Drilled Shafts will exhibit low settlement
potentials, generally less than 0.5 inches. Shallow spread footings may settle sig-
nificantly more than drilled shafts, possibly up to 1 inch or more. The magnitude of
footing settlements cannot be accurately predicted until site specific borings, labora-
tory testing, and loading conditions are available. The following paragraphs present
our preliminary geotechnical recommendations for the proposed drilled shaft or

shallow foundations.

7.3.1. Spread Footings

Spread footings may be used for the crossing of Chandler Heights Basin at the
abutments. The spread footings, if used, should be founded on a zone of
moisture-conditioned and compacted engineered fill to depths ranging from
approximately 2 to 4 feet below the foundation bearing elevation. The footings
may be designed for allowable bearing pressures ranging from about 3,000 to

5,000 pounds per square foot, assuming a footing width of 3 feet or more.
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7.3.2. Drilled Shafts

Drilled Shaft Design Charts (see Figures 2 through 6) that summarize our axial
loading recommendations for single drilled shafts at the abutment and pier loca-
tions for the planned bridge structures are attached. The recommendations
were generally formulated using skin friction resistance, end bearing, and an
assumed factor of safety of 2.5.

The design charts reflect the shallowest allowable drilled shaft depths recom-
mended and shaft diameters ranging from 3 to 6 feet based on the loads given
and the anticipated soil profiles. Larger diameter shafts or deeper shafts could
be used if this proves to be more convenient or if they are needed due to lateral
load concerns.

The axial capacities presented in the design charts above are for single drilled
shafts, with no group reduction factor applied. For a drilled shaft center-to-
center spacing of 3B (where B is the diameter of the shaft in question), the
above axial capacities should be multiplied by 0.67 (reduction factor = 0.67).
This reduction factor should linearly increase until a spacing of 4B is achieved,
at which point no reduction factor is applied (reduction factor = 1.0). For inter-

mediate spacing, the reduction factor may be evaluated by linear interpolation.

7.3.3. Drilled Shaft Construction Considerations

Our evaluation of the excavation characteristics of the on-site materials is
based on the results of exploratory borings from the general site vicinity and our
experience with similar materials. In our opinion, excavation of the on-site mate-
rials can generally be accomplished with conventional equipment in good
operating condition. Due to the possibility of encountering cobbles and possible
boulders, drilled shaft diameters less than 3 feet are generally not recom-
mended. Larger diameter shafts or deeper shafts could be used if this proves to
be more convenient or if they are needed due to lateral load concerns.

The drilled shafts should be observed and evaluated to check adequate bearing

material has been reached and that the bearing surface has been suitably
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cleaned. This evaluation can typically be done from the ground surface. We
recommend that the drilled shafts be constructed and foundation concrete mix
be designed according to ADOT Standard Specification 609 (ADOT, 2008).
Where possible, the drilled shafts should be constructed in the “dry” (i.e., no
more than 2 inches of water covering the bottom of the shaft excavation). In
such cases, the concrete may be placed by the free-fall method. This method
consists of using a vertical section of concrete chute (or other means) to allow
the concrete to flow out of the mixing truck in a vertical stream of concrete with
a relatively small discharge diameter. The stream should be diverted to avoid
hitting the sides of the drilled shaft or the reinforcing steel, which could cause
concrete segregation.

If the drilled shafts are constructed in the “wet,” a tremie pipe connected either
to a hopper or concrete pump should be used to displace the water in the drilled
shaft excavation upwards as the concrete is placed. If this method of concrete
placement is used, Ninyo & Moore should be consulted and the shafts will need
to be equipped with special casing to house equipment that can be used to
evaluate the integrity of the concrete after it has been cured.

Due to the presence of sandy soils, it may be appropriate to use a temporary
casing or the slurry method while installing the shafts at some locations. The
contractor should be prepared to use a temporary full-length casing, if needed.
The contractor’s drilling means and methods should also anticipate that cobbles
and possible boulders might be encountered. Due to the sandy soils and the
possibility of encountering cobbles and possible boulders, concrete overruns

should also be anticipated.

7.4. Site Drainage
Surface drainage should be provided to divert water off of and away from new struc-
tures. Positive drainage for this project would be on the order of a slope of 2 percent

or more for a distance of 5 feet or more away from the pavements.
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8. LIMITATIONS

The geotechnical analyses presented in this geotechnical report have been conducted
in general accordance with current practice and the standard of care exercised by geo-
technical consultants performing similar tasks in the project area. No warranty,
expressed or implied, is made regarding the conclusions, recommendations, and opin-
ions presented in this report. There is no evaluation detailed enough to reveal every
subsurface condition. Variations may exist and conditions not observed or described in
this report may be encountered during construction. Uncertainties relative to subsurface
conditions can be reduced through additional subsurface exploration. Additional subsur-
face evaluation will be performed upon request. Please also note that our evaluation
was limited to assessment of the geotechnical aspects of the project, and did not in-
clude evaluation of structural issues, environmental concerns, or the presence of
hazardous materials.

This document is intended to be used only in its entirety. No portion of the document, by
itself, is designed to completely represent any aspect of the project described herein.
Ninyo & Moore should be contacted if the reader requires additional information or has
questions regarding the content, interpretations presented, or completeness of this
document.

This report is intended for design purposes only. It does not provide sufficient data to
prepare an accurate bid by contractors. It is suggested that the bidders and their geo-
technical consultant perform an independent evaluation of the subsurface conditions in
the project areas. The independent evaluations may include, but not be limited to, re-
view of other geotechnical reports prepared for the adjacent areas, site reconnaissance,
and additional exploration and laboratory testing.

Our conclusions, recommendations, and opinions are based on an analysis of the ob-
served nearby site conditions. If geotechnical conditions different from those described
in this report are encountered, our office should be notified and additional recommenda-
tions, if warranted, will be provided upon request. It should be understood that the

conditions of a site could change with time as a result of natural processes or the activi-
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ties of man at the subject site or nearby sites. In addition, changes to the applicable
laws, regulations, codes, and standards of practice may occur due to government action
or the broadening of knowledge. The findings of this report may, therefore, be invali-
dated over time, in part or in whole, by changes over which Ninyo & Moore has no
control.

This report is intended exclusively for use by the client. Any use or re-use of the find-
ings, conclusions, and/or recommendations of this report by parties other than the client

is undertaken at said parties’ sole risk.
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