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EXECUTIVE SUMMARY

Arizona Department of Transportation
Initial Design Concept Report

This Initial Design Concept Report describes the development, evaluation and
recommendation to provide additional general-purpose lanes on the Red Mountain
Freeway (SR 202L) from Interstate 10 (1-10)(Milepost 0.00) to the Price Freeway (SR
101L)(Milepost 9.80). This project is located in the Arizona Department of
Transportation's (ADOT's) Phoenix District within Maricopa County in south-central
Arizona.

The Arizona Transportation Board has approved funding in ADOT's Five-Year
Transportation Facilities Construction Program (2007-2011) to begin construction of this
project. The following projects are listed for SR 202L within the study area:

0.0 1-10/SR51 TI to SR 101L, EB State 4,800 2008
0.0 1-10/SR51 TI to SR 101L, EB State 28,500 2009
0.0 1-10/SR51 TI to SR 101L, EB RARF 31,500 2009
8 Rural Road to SR 101 L, WB RARF 800 2008
8 Rural Road to SR 101L, WB RARF 9,000 2009
8 Rural Road to SR 101L, EB State 1,430 2011

9.8 SR 101 L to Gilbert Road State 2,500 2008
9.8 SR 101 L to Gilbert Road State 29,000 2009

• 9.8 SR 101L to SR 87 CMAQ 600 2008
9.8 SR 101L to SR 87 CMAQ 6,000 2009

The Maricopa Association of Governments (MAG), Regional Public Transportation
Authority (RPTA) and ADOT have worked together for many years to develop a
comprehensive plan for the Regional Freeway System that is included in the Regional
Transportation Plan (RTP) that was adopted by the MAG Regional Council in November
2003.

The voters of Maricopa County passed Proposition 400 in November 2004, which
authorized the. continuation of the existing half-cent sales tax for the next 20 years to be
used for implementing the MAG RTP. A portion of the revenues collected from the half
cent sales tax extension will be deposited into the Regional Area Road Fund (RARF) to
fund the RTP Freeway Program (RTPFP) projects. This project is included in the
RTPFP.

A number of additional projects are currently planned within or adjacent to the study
corridor and are included in ADOT's Transportation Facilities Construction Program or
the RTP. These projects are shown on the next page.

•
DMJM HARRIS IAECOM
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• SR 202L

SR 202L

SR 101L

SR 101L
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Rural Road to SR 101 L

SR 101 L to Gilbert Road

Princess Drive to
SR 202L, Red Mountain
SR 202L, Red Mountain

to Baseline Road
Shea Boulevard to
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HOV Lanes
Construction
HOV Lanes
Construction
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51,000

65,000
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94,000

2

2

1

1

2

2011-2015

2011-2015

2006-2010

2006-2010

2011-2015

•

Traffic demand is causing the SR 202L corridor to become increasingly congested
during the morning and evening peak travel periods, and future traffic projections
indicate the congestion will worsen. Additional general-purpose lanes would increase
the freeway capacity and help alleviate increased levels of traffic congestion in the
future.

The purpose of this report is to evaluate the safety and operational characteristics of the
existing SR 202L freeway, and to evaluate alternatives to provide additional general
purpose lanes as identified in the RTPFP. The alternatives analysis includes the
evaluation of the following improvements:

Eastbound SR 202l
• Add one general-purpose lane from the 1-10/SR51 Traffic Interchange (TI) to Scottsdale

Road
• Add one or two general-purpose lanes from Scottsdale Road to the SR101 LlSR202L TI
• Add additional auxiliary lanes at various locations

Westbound SR 202l
• Add one or two general-purpose lanes from the SR101 LlSR202L TI to McClintock Drive
• Add one general-purpose lane from the McClintock Drive to Scottsdale Road
• Add an auxiliary lane between the McClintock Drive entrance ramp and the Scottsdale

Road Tl exit ramp

The No-Build and two Build alternatives were evaluated for the eastbound and
westbound roadways. Alternative 2 is recommended for each roadway and is presented
in Appendix D. The Recommended Alternative is based on an evaluation of the
geometric design criteria, benefits to traffic operations, environmental considerations,
right-of-way acquisition requirements and utility impacts, construction costs,
conformance with adopted regional transportation plans, public agency input and public
participation.

Coordination for this project has been conducted will be required with the following
public agencies: ADOT, MAG, Valley Metro, Valley Metro Rail, Salt River Pima-

• Maricopa Indian Community (SRPMIC), Federal Highway Administration, Maricopa

I
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County Department of Transportation (MCDOT), Flood Control District of Maricopa
County (FCDMC) and the cities of Phoenix, Tempe, and Mesa.•
RED MOUNTAIN FREEWAY (SR 202L)
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This study also included an evaluation of providing an additional exit ramp connection
between the westbound SR 202L mainline and McClintock Drive. The technical
evaluation concluded that the new ramp would create additional congestion and
introduce safety concerns because insufficient distance is available between the
SR101L1SR202L TI ramps and McClintock Drive.

The acquisition of new right-of-way is not anticipated with this project. Temporary
Construction Easements (TCE's) will be required for the construction of the
Recommended Alternative. The TCE locations and limits will be firlaH-zed during final
design.

Coordination with concurrent construction projects will be required for this project.
Coordination will also be required with several utility companies and the Union Pacific
Railroad (UPRR).

Mitigation measures for this project are identified in the following section. The
Categorical Exclusion will include all final mitigation and coordination requirements.

Additional reports prepared as part of the study include a Draft AASHTO Controlling
Design Criteria Report, Initial Traffic Report, Initial Onsite Drainage Report, Pre-Initial
Salt River and Indian Bend Wash Drainage Report, Draft Air Quality Analysis Technical
Report, Draft Noise Analysis Technical Report, Draft Hazardous Materials Inventory,
Draft Biology Evaluation, Section 404 Permit ~urisdictional Delineation, and Draft
Categorical Exclusion.

The total estimated cost for the Recommended Alternative is $184,000,000, which
includes $170,500,000 for construction and $13,500,000 for design. The current
programmed amount for this project is $105,030,000. The detailed cost estimates are
provided in Chapter 5 of this report.

DMJM HARRIS IAECOM
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Design Responsibilities:
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All disturbed soils that will not be landscaped or otherwise permanently stabilized by
construction will be seeded using species native to the project vicinity.

During final design, the project will be designed in a manner that will minimize
disturbances to the Salt River channel and associated wetlandlriparian areas to the
extent practicable. The construction limits will be included on the construction plans.

The type of Section 404 permrr--necessary for this action will be confirmed by the
Arizona Department of Transportation (ADOT) and US Army Corps of Engineers (COE)
at the completion of Stage II final design plans. If the construction activities cannot avoid
impacts to the jurisdictional wetlands within the project area, a Section 404 Individual
Permit would be necessary. The Arizona Department of Environmental Quality (ADEQ)
would also require a Section 401 water quality certification.

During final design, a habitat mitigation plan will be prepared for the riparian/wetland
vegetation lost due to the construction project. The mitigation plan may include a
combination of off-site replacement and on-site rehabilitation and will be approved by
the US Army Corps of Engineers through the Section 404 permitting program.

• The design consultant shall contact ADOT Environmental Planning Group (EPG) during
final design to complete the environmental clearance process for geotechnical
investigations.

Upon completion of the geotechnical investigations conducted during the Stage II
design, the ADOT Project Manager will schedule a meeting with the ADOT EPG
Hazardous Materials Team, the project design team, the appropriate Arizona
Department of Environmental Quality (ADEQ) representative for the 52nd Street
Motorola Superfund Site, and the appropriate ADEQ representative for the South Indian
Bend Wash Wc;tter Quality Assurance Revolving Fund (WQARF) site to obtain their
recommendations for the design and construction elements of the project in the vicinity
of these areas.

ADOT will conduct asbestos containing materials (ACM) and lead-based paint (LBP)
testing on bridge structures during final design. If these substances are detected, a
containment/remediation plan will be prepared prior to construction.

•
During Stage IV of the final design, the ADOT Project Manager will contact the ADOT
EPG hazardous materials coordinator (602.712.7768) to determine the need for an
additional site assessment.

The final designer will secure an Aquifer Protection Permit prior to geotechnical
investigations in the Salt River and Indian Bend Wash. The final design will include

DMJM HARRIS IAECOM
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provisions to prevent surface water and earth from entering the groundwater in the
vicinity of the 52nd Street Motorola Superfund Site.•
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Coordination with the City of Tempe floodplain administrator, as well as the Flood
Control District of Maricopa County, will be conducted for approvals and permits during
final design.

The ADOT Project Manager and ADOT EPG environmental planners will coordinate
during final design to review and verify the noise analysis results and abatement
considerations.

ADOT R-eadside Development Section will determine who will prepare the Stormwater
Pollution Prevention Plan.

During final design, impacts to protected native plants will be evaluated. If protected
native plants will be impacted, the ADOT Roadside Development Section will notify the
Arizona Department of Agriculture at least 60 days prior to the start of construction so
that the Arizona Department of Agriculture can determine the disposition of these
plants.

During final design, the Arizona Department of Transportation will develop measures to
avoid impacting cliff swallows that are nesting on bridges in the project area. These
measures may include the removal of cliff swallow nests during the non-breeding
season preceding the construction project and employing deterrents to prevent cliff
swallows from rebuilding nests before construction begins.

Phoenix Construction District Responsibilities:

The ADOT Phoenix Construction District, in coordination with the ADOT Project
Manager and Environmental Planning Group, will direct those constructing the project to
minimize disturbance to the Salt River channel and associated wetlandlriparian
vegetation as indicated in the construction documents.

The ADOT Phoenix Construction District will direct the construction contractor to
perform the construction activities in accordance with the habitat mitigation plan
prepared by ADOT EPG and approved by the U.S. Fish and Wildlife Service and U.S.
Army Corps of Engineers.

The ADOT Phoenix Construction District will place restrictions on the construction
contractor that specify construction in the Salt River channel shall not begin until
September 15th and that any necessary vegetation clearing shall be completed by
February 1st of the following calendar year.

The ADOT Phoenix District Construction Office will submit the Arizona Pollutant
Discharge Elimination System Notice of Intent and the Notice of Termination to the

• Arizona Department of Environmental Quality.

I
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This project is located within a designated municipal separate storm sewer system.
Therefore the ADOT Phoenix District Construction Office will submit the Notice of Intent
and the Notice of Termination to the City of Phoenix and City of Tempe.•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L
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Contractor Responsibilities:

In accordance with Maricopa County Rule 310, Fugitive Dust Ordinance, before
beginning construction, an approved Application for Earth Moving Permit, Demolition,
and Dust Control Plan shall be obtained from the Maricopa County Environmental
Services Department. The permit describes measures to control and regulate air
pollutant emissions during construction.

The contractor shall limit construction activities in the Salt River (including access,
stockpiling, staging, and vehicle travel) to locations designated in the construction
documents.

Construction in the Salt River channel shall not begin until September 15th and any
necessary vegetation clearing shall be completed by February 1st of the following
calendar year.

The contractor shall submit the Arizona Pollutant Discharge Elimination System Notice
of Intent and the Notice of Termination to the Arizona Department of Environmental

• Quality.

This project is located within a designated municipal separate storm sewer system.
Therefore the contractor shall submit the Notice of Intent and the Notice of Termination
to the City of Phoenix and City of Tempe.

To prevent the introduction of invasive species seeds, all construction equipment shall
be washed at the contractor's storage facility prior to entering the construction site.

To prevent invasive species seeds from. leaving the site, the contractor shall inspect all
construction equipment and remove all attached plant/vegetation debris prior to leaving
the construction site.

All disturbed soils that will not be landscaped or otherwise permanently stabilized by
construction shall be seeded using species native to the project vicinity.

Material removed/excavated from within the 52nd Street Motorola Superfund and South
Indian Bend Wash WQARF sites shall be stockpiled and tested for hazardous materials.
If hazardous materials are present in the stockpiled material, it shall be treated as such
and transported to an appropriate hazardous materials treatment facility.

A qualified hazardous materials assessor shall be on site during the geotechnical
• investigations and construction excavations within the 52nd Street Motorola Superfund

DMJM HARRIS AECOM
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and South Indian Bend Wash WQARF sites. The assessor shall sample the excavated
material and direct the stockpiling and containment of the excavated material.•
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•

Provisions will be implemented to prevent surface water and earth from entering the
groundwater in the vicinity of the 52nd Street Motorola Superfund Site through
excavations done for geotechnical investigations or construction.

The contractor shall follow the provisions of the Aquifer Protection Permit during
construction activities in the Salt River.

The contractor shall comply with all terms and conditions of the Section 404 Permit; this
permit will be prepared during final design.

DMJM HARRIS AECOM
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1.0 INTRODUCTION

1.1 FOREWORD
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This Initial Design Concept Report describes the development, evaluation and
recommendation to provide additional general-purpose lanes on the Red Mountain
Freeway (SR 202L) from Interstate 10 (1-10) (Milepost 0.00) to the Price Freeway (SR
101 L) (Milepost 9.80). This project is located in the Arizona Department of
Transportation's (ADOT's) Phoenix Construction District within Maricopa County in
south-central Arizona. Project location and vicinity maps are provided with Figures 1
and 2, respectively.

The purpose of this report is to evaluate the safety and operational characteristics of the
existing SR 202L freeway, and to evaluate alternatives to provide additional general
purpose lanes as identified in the Regional Transportation Plan Freeway Program
(RTPFP). The alternatives analysis includes the evaluation of the following
improvements:

Eastbound SR 202L
• Add one general-purpose lane from the 1-10/SR51 TI to Scottsdale Road
• Add one or two general-purpose lanes from Scottsdale Road to the SR1 01 LlSR202L TI
• Add additional auxiliary lanes at various locations

• Westbound SR 202L
• Add one or two general-purpose lanes from the SR101 LlSR202L TI to McClintock Drive
• Add one general-purpose lane from McClintock Drive to Scottsdale Road".
• Add an auxiliary lane between the McClintock Drive entrance ramp and the Scottsdale

Road TI exit ramp

A Categorical Exclusion document and related technical reports are being developed in
concert with this design concept study.

1.2 NEED FORTHE PROJECT

The Red Mountain Freeway (SR 202L) is a major element of the Maricopa Association
of Governments (MAG) adopted Regional Transportation Plan Freeway Program
(RTPFP). This segment of SR 202L accommodates traffic from Interstate 10 (1-10),
State Route 51 (SR 51), the Hohokam Freeway (SR 143), the Pima and Price Freeways
(SR 101 L) and Sky Harbor Boulevard. The project is located adjacent to Phoenix Sky
Harbor International Airport, Arizona State University, and Tempe Town Lake.

•
Maricopa County has been one of the fastest growing regions in the United States.
Population projections indicate the population of Maricopa County will double between
2000 to 2030. Growing traffic demand has caused the SR 202L corridor to become
increasingly congested during the morning and evening peak travel periods, and traffic

DMJM HARRIS IAECOM
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volume projections indicate the congestion will worsen in the future. Additional general
purpose lanes would increase the freeway capacity and help alleviate increased levels
of traffic congestion in the future.•
RED MOUNTAIN FREEWAY (SR 202L)
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•

The MAG, RPTA and ADOT have worked together for many years to develop a
comprehensive plan for the Regional Freeway System which is included in the RTP that
was adopted by the MAG Regional Council in November 2003.

The voters of Maricopa County passed Proposition 400 in November 2004, which
authorized the continuation of the existing half-cent sales tax for the next 20 years to be
used for implementing the MAG RTP. A portion of the revenues collected from the half
cent sales tax extension will be deposited into the Regional Area Road Fund (RARF) to
fund the RTPFP. This project is included in the RTPFP.

1.3 CHARACTERISTICS OF THE CORRIDOR

This segment of SR 202L (Red Mountain Freeway) provides a vital transportation artery
in central and eastern Maricopa County that links Interstate 10, SR 51, SR 101L, SR
143 and US 60. It is a major freeway corridor that provides direct access between the
communities in the east valley, Sky Harbor International Airport, and the Phoenix central
business district.

1.3.1 Roadway Characteristics

SR 202L is classified as a controlled-access Urban Principal Freeway/Expressway with
a posted speed limit of 55 mph between 1-10 (Milepost 0.0) and 48th Street (Milepost
3.45). The posted speed limit is 65 mph between 48th Street and the SR101L1SR202L
TI (Milepost 9.80).

The eastbound roadway section includes three 12' width general-purpose lanes and
one 12' HOV lane from 24th Street to 32nd Street, transitioning to three 11' general
purpose lanes and one 11' HOV lane between 32nd Street and SR 143, and then
transitioning .back to three 12' general-purpose lanes and one 12' HOV lane between
SR 143 and Priest Drive. Four 12' general-purpose lanes and one 12' HOV lane are
provided between Priest Drive and the SR101 LlSR202L TI.

The eastbound median shoulder is typically 10' wide throughout the corridor, with the
exception of a 2' shoulder between 32nd and SR 143. The outside shoulder is
consistently 10' wide throughout the study area. A 32" median concrete barrier
separates the eastbound and westbound roadways. No glare screen is provided within
the study area.

I
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In the westbound direction of travel, three 12' general-purpose lanes are provided
approaching the SR101 LlSR202L TI from the east. The outside lane is dropped just
west of the Ramp W-SIW-N exit with an AASHTO lane drop, allowing two general
purpose lanes to continue through the interchange. An HOV lane is developed within
the interchange that continues to the west. Four 12' general-purpose lanes and one 12'
HOV lane depart the SR101L1SR202L TI and continue to the west to the Sky Harbor
Boulevard exit ramp. The median and outside shoulders are 10' wide.

•
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The SR101L1SR202L TI Ramp N-W (2 lanes) and Ramp S-W (1 lane) merge to provide
a two lane entrance into the westbound SR 202L mainline. There is a high degree of
congestion on these directional ramps because of their current configuration. The
existing SR 202L lane configurations are shown on Figure 4 on page 41.

SR 202L is elevated between 24th Street and Washington" Street, transitioning to a
partially depressed freeway between Priest Drive to Mill Avenue, and then back to an
elevated roadway from Mill Avenue to the SR 101 LlSR 202L TI. The freeway is
generally bordered with noise walls, earthen berms, or a combination of berms and
walls along residential developments.

SR 202L intersects with Interstate 10 (1-10), State Route 51 (SR 51), the Hohokam
Expressway (SR 143) (2 locations) and the Price Freeway (SR 101L). Additional
freeway lanes are provided on the SR 202L mainline to improve maneuverability for
traffic approaching and departing these interchanges. The east SR 143 connection also
provides direct access to Sky Harbor Boulevard, which is the east entrance into Phoenix
Sky Harbor International Airport.

Service interchanges provide full freeway access at 24th Street, 32nd Street, 40th Street,
44th Street, 48th Street, Priest Drive, Center Parkway, and Scottsdale Road. One-way
frontage roads are provided along SR 202L between 40th and 48th Streets, and between
Priest Drive and Center Parkway. Half diamond interchanges are provided at 52nd

Street (ramps to/from the west), Van Buren Street (ramps to/from the east), and
McClintock Drive (ramps to/from the west). Grade separations and freeway overpasses
provide local street connectivity at 48th Street, 52nd Street, Washington Street, Mill
Avenue, Miller Road and College Avenue.

24th Street is a-fiveTane arterial street. At the 24th Street TI, the street section consists of
two lanes in the southbound direction of travel, three lanes in the northbound direction
of travel, one left-turn lane for the southbound to eastbound traffic movement, and one
left-turn lane for the northbound to westbound traffic movement. A right-turn lane is
provided for the northbound to eastbound traffic movement.

32nd Street is a six lane arterial street to the north of SR 202L, and a five lane arterial
street south of SR 202L. At the 32nd Street TI, the street section consists of two lanes in
the southbound direction of travel, three lanes in the northbound direction of travel, two
left-turn lanes for the southbound to eastbound traffic movement, and two left-turn lanes
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for the northbound to westbound traffic movement. Right-turn lanes are provided for the
northbound to eastbound and southbound to westbound traffic movements.•
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40th Street is a four lane arterial street. At the 40th Street Ti, the street section consists
of two lanes in the northbound and southbound directions, one left-turn lane for the
southbound to eastbound traffic movement, and one left-turn lane for the northbound to
westbound traffic movement. A right-turn lane is provided for the southbound to
westbound traffic movement.

48th Street is a six lane arterial street. At the 48th Street TI, the street section consists of
three lanes in the northbound and southbound directions, two left-turn lanes for the
southbound to eastbound traffic movement, and two left-turn lanes for the northbound to
westbound traffic movement. Right-turn lanes are provided for the southbound to
westbound and northbound to eastbound traffic movements.

52nd Street is a one-way three lane arterial street at the crossing of SR 202L, with
freeway access provided at the Van Buren Street TI.

Van Buren Street is a four lane arterial street. At the Van Buren Street TI, the street
section consists of two lanes in the westbound and eastbound directions, one left-turn
lane for the westbound to southbound traffic movement, and one left-turn lane for the
eastbound to northbound traffic movement. A right-turn lane is provided for the
eastbound to southbound traffic movement.

Washington Street is a six lane arterial street, with three lanes in the westbound and
eastbound directions of travel.

Priest Drive is a six lane arterial street. At the Priest Drive TI, the street section consists
of three lanes in the northbound and southbound directions, two left-turn lanes for the
northbound to westbound traffic movement, and two left-turn lanes for the southbound
to eastbound traffic movement. Right-turn lanes are provided for the southbound to
westbound and northbound to eastbound traffic movements.

Center Parkway is a six lane arterial street that terminates at the traffic interchange. At
the Center Parkway TI, the street section consists of one northbound lane, and two left
turn lanes for the southbound to eastbourn:l-traffic movement. A right-turn lane is
provided for the southbound to westbound traffic movement.

Scottsdale Road is a six lane arterial street. At the Scottsdale Road Ti, the street
section consists of three lanes in the northbound and southbound directions, two left
turn lanes for the northbound to westbound traffic movement, and two left-turn lanes for
the southbound to eastbound traffic movement. Right-turn lanes are provided for the
southbound to westbound and northbound to eastbound traffic movements.

McClintock Drive is a six lane arterial street. At the McClintock Drive TI, the street
section consists of three lanes in the southbound and two lanes in the northbound
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directions, one left-turn lane for the northbound to westbound traffic movement, and a
right-turn lane for the southbound to westbound traffic movement.•
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Miller Road and College Avenue are two lane collector streets, with one lane in each
direction of travel at the SR 202L crossings.

The Union Pacific Railroad (UPRR) crosses beneath SR 202L south of Washington
Street, and again west of Mill Avenue. The Grand Canal also passes beneath SR 202L
east of 32nd Street, and again south of Washington Street.

The Central Phoenix-East Valley Light Rail Transit (LRT) "METRO" line will pass
beneath SR 202L at Washington Street and west of Mill Avenue. The METRO
maintenance facility is located west of SR 202L and north of the Sky Harbor Boulevard
connector. Access to the maintenance facility is provided with a spur connection
between Washington Street and the Grand Canal that is located within ADOT's right-of
way to the west of the SR 202L mainline. The METRO maintenance facility and
mainline segments are currently under construction with the system scheduled to be
operational by December 2008.

Two existing pedestrian overpasses are located between Mill Avenue and College
Avenue that could provide access across the SR 202L between Papago Park and
Tempe Town Lake. The bridge openings are currently fenced awaiting improvements
from the local agencies. The freeway also crosses Indian Bend Wash and the Salt
River.

1.3.2 Transit Facilities and Routes

There are no existing park and ride lots currently in operation within the study area. A
park and ride lot is planned along Red Mountain Freeway near 48th Street.

Valley Metro plans to initiate the Red Mountain Express and the Red Mountain Freeway
Connector Bus Rapid Transit routes utilizing the HOV lanes on SR202L in July 2008
and 2018 respectively.

Valley Metro currently operates Express Route 532 that originates in east Mesa and
provides service to the Phoenix central business district. This bus routeutitizes the
HOV lanes on the SR 202L mainline between 1-10 and Scottsdale Road. Four inbound
(AM) and four outbound (PM) routes are provided during the morning and evening peak
periods. There is a possibility that this route may be adjusted to service additional
destinations further to the east by continuing on the HOV lanes.

The Central Phoenix-East Valley Light Rail Transit (LRT) "METRO" line will pass
beneath SR 202L at Washington Street and west of Mill Avenue. LRT stations are
currently planned at the intersections of 44th Street and SR 153, Priest Drive and
Washington Street, and Mill Avenue and 3rd Street. The METRO maintenance facility is
planned west of SR202L, south of the Grand Canal, and east of SR 143. Access to the
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maintenance facility is provided with a spur connection between Washington Street and
the Grand Canal that is located within ADOT's right-of-way to the west of the SR 202L
mainline. The METRO maintenance facility and mainline segments are currently under
construction with the system scheduled to be operational by December 2008.
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Valley Metro Rail intends to evaluate a future LRT line that would cross the SR 202L at
McClintock Drive with a future study project.

1.3.3 Land Use

Land ownership in the project area includes State Trust lands administered by the
Arizona State Land Department (ASLD), Bureau of Land Management (BLM), Bureau of
Reclamation (Reclamation), municipal, and private. The SR 202L borders portions of
the Salt River Pima-Maricopa Indian Community (SRPMIC), which is located north of
the freeway between McClintock Drive and SR 101 L. The existing freeway right-of-way
is owned by ADOT except where the freeway traverses BLM lands through an
easement. No changes to the current land use and ownership of the project area are
anticipated with this project.

Adjacent land uses include residential, commercial, industrial, transportation, vacant,
and public uses such as schools and parks. Between the 1-10/SR 51 TI and 52nd Street,
residential development is primarily single family homes and multi-story apartment
buildings. Between 52nd Street and SR 101 L, a few family homes and several apartment
complexes are clustered near Center Parkway and Scottsdale Road. A new multi-story
condominium project is underway south of SR 202L and east of Scottsdale Road.

Commercial development is generally clustered along the major arterial streets and
traffic interchanges. Several medium-rise hotel and office buildings are located in the
vicinity of 44th Street. Warehouse and shipping/distribution facilities are located between
52nd Street and Priest Drive, and a block of mixed industrial properties occur north of SR
202L between Scottsdale Road and McClintock Drive.

The Arizona State Land Department owns vacant parcels between 32nd and 40th streets.
Vacant land is also located adjacent to the freeway between McClintock Drive and SR
101 L, and on the SRPMIC lands located near the SR 202USR 101L TI.

The Excelencia Elementary School is located north of the 1-10/SR 51 TI. The Gateway
Elementary School is located north of SR 202L at 35th Street, and the Balsz Elementary
School is located north of SR 202L at 44th Street.

1.3.4 Existing and Planned Recreational Facilities

The Carraro Cactus Garden (a City of Phoenix park that includes the Tovrea Castle) is
located west of SR 202L and south of Washington Street. This park is undergoing
renovation and will not be open to public until 2008.
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The Moeur, Papago, and Tempe Town Lake/Rio Salado Parks are operated by the City
of Tempe. The Tempe Town Lake Marina, a component of the Tempe Town Lake/Rio
Salado Park, is located south of the freeway near Scottsdale/Rural Road.•
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The Tempe Town Lake/Rio Salado Park includes parking lots, pathways, pathway
lighting and landscaping that are located within and adjacent to the SR202L right-of
way. The City of Tempe has also installed aesthetic features that are mounted on the
freeway retaining walls. Many of these improvements were placed within the freeway
right-of-way with an ADOT Encroachment Permit. City of Tempe improvements that are
within the freeway right-of-way would be relocated by the City of Tempe.

There is a publicly accessible riparian habitat restoration project located in the Indian
Bend Wash channel that includes multi-use trails. Similar projects sponsored by the
U.S. Army. Corps of Engineers are planned for the Salt River both upstream and
downstream of the Tempe Town Lake. The City of Tempe maintains a nature preserve
adjacent to Mouer Park known as the Lopiano Bosque.

The Grand Canal serves as a segment of the MAG Bikeway System and provides
transportation and recreation opportunities for non-motorized travelers. The Grand
Canal crosses the study area near 32nd Street and again near Priest Drive.

1.3.5 Utilities

• The major existing public utilities that are located within this segment of the SR 202L
corridor are presented in Table 1. This inventory of utilities was compiled from quarter
section maps, existing facility plans and as-built drawings that were provided by the
local agencies and utility companies.

Table 1 - Existing Utility Crossings

•

SR51 TI, east half

SR51 TI to 24th Street

26th Street to 32nd Street

Grand Canal

36th Street to 44th Street

SR143 TI

18" and 8" sanitary sewer

18" sanitary sewer; 4" and 8" steel gas lines; 10" and 21" sanitary sewers;
16" steel water line

8" sanitary sewer; 10" sanitary sewer; 16" RCP water line; 21" sanitary
sewer; 27" RCP irrigation pipeline; 8" CIP water line; 6" steel and 4" gas
lines

Grand Canal crossing

69kV overhead power lines; 15" sanitary sewer in 36" steel sleeve; 15"
sanitary sewer; 4" steel gas line; 8" sanitary sewer; 54" RCP water line;
16" DIP water line; fiber optic lines; 8" sanitary sewer

6" CIP water line; 30" RCP sanitary sewer with 48" RCP sleeve
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Table 1 - Existing Utility Crossings (continued)•
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48th Street to 52nd Street

Van Buren Street

Washington Street

Union Pacific Railroad

North of Sky Harbor Boulevard
to south of Priest Drive

Union Pacific
Railroad Over ass

North Lake View Road to
Mill Avenue Viaduct

Rural Road/Scottsdale Road

Miller Road to
McClintock Drive'

McClintock Drive

McClintock Drive to
SR101USR202L TI

1.3.6 Drainage

8" CIP and 12" CIPwater lines; 8" steel and 4" gas lines; 3-6" water lines;
15" sanitary sewer; 12" and 16" DIP water lines

Fiber optic lines; 8" and 16" water lines; 8" sanitary sewer

69kVoverhead power lines; 4" CIP, 8" DIP, 8" CIP water lines; 4" sewer
force main; 8" steel and 2" PE gas lines

Railroad underpass; fiber optic lines along UPRR right-of-way

69kV overhead power lines; fiber optic lines; 24" VCP sanitary sewer in
steel casing; 69kV overhead power lines

Underground telephone; fiber optic telephone

Water and sewer lines; (2 circuits) 69kV overhead power lines; 6" steel
nitrogen pipeline; water line; 8" steel gas line

36" sanitary sewer line; 2-8" and 1-30" water lines; 4" high pressure steel
gas line

12" DIP water line; 3 circuits of 230kV overhead power lines with 69kV
underbuilt

SRP 69kV overhead power lines; APS 230kV overhead power lines; APS
69kV/SRP 12kV power lines; 36" CCP water line; 36" RCP, 21" VCP, 18"
VCP sanitary sewers; 12" steel gas line

APS and SRP overhead 230kV power lines along the north side of the
freeway

•

1.3.6.1 Off-site Drainage Systems

The existing topography of the project area is relatively flat desert land. The drainage
pattern slopes gradually from east to west and predominantly to the south towards the
Salt River. The SR 202L was designed to intercept, convey and discharge the 100 year
off-site drainage flows to the historic outfalls without adversely impacting the adjacent
property. The storm water intercepted by the freeway on-site drainage systems is
conveyed to the off-site drainage systems.

The eastern end of the study area is located within the Salt River and Indian Bend
Wash 1DO-year floodplains. Measures to mitigate flooding impacts to the freeway
included channelization of these waterways, and constructing the freeway above the
1DO-year flood stage. The Salt River and Indian Bend Wash crossings are discussed
further in Section 1.3.6.3.
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The information for the existing off-site and on-site drainage systems was gathered from
drainage reports and as-built plans. Seven drainage reports were obtained from the
ADOT Drainage Section and are listed as follows:•
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RAM-600-5-303

RAM-600-3-513

RAM-600-5-509

RAM-600-5-308
RAM-600-5-301 D

600-5-517
Not Available

Off-site collection/on-site outfall 1-10 to 40th Street

Off-site and on-site collection 40th Street to 48th Street
Off-site and on-site collection 48th Street to Priest Drive

Off-site and on-site collection Priest Drive to Indian Bend Wash

Off-site and on-site collection Indian Bend Wash to SR 101L
Hydraulic and scour analysis ,Indian Bend Wash Crossjn~1

Hydraulic and scour analysis (Salt River Crossing)

•

•

The off-site drainage systems include channels, culverts, detention basins, retention
basins, and storm drains that ultimately outfall to the Salt River. The following is a list of
off-site systems that are categorized by their outfall.

1-10 Inner Loop Storm Drain Tunnel

The 1-10 Inner Loop Storm Drain East Tunnel is a 21' diameter concrete lined tunnel
that runs north-south along 1-10 between the 1-10/SR51 TI and the Salt River. The
tunnel is the outfall for numerous drainage basins within the City of Phoenix. The SR
202L East Papago Storm Drain (EPSD) drainage system discharges into the tunnel at
the Moreland Avenue drop structure.

East Papago Storm Drain

The EPSD is located along the north side of SR 202L between the Moreland Avenue
drop structure and the SR143 TI. The EPSD is a closed conduit system that ranges in
size from a two cell 10' x 9' RCBC at the drop structure to a 54" RCP at 36th Street. A
series of off-site drainage channels extend this drainage system from 36th Street to the
SR143 TI.

An existing 60" storm drain collects and conveys storm water on 24th Street to the south
to the SR 202L. Thisstorrn-drain discharges into the EPSD.

The North State Lands Detention Basin is located north of SR 202L and east of 36th

Street. This basin was constructed as a joint facility for ADOT and the Arizona State
Land Department (ASLD). The basin intercepts all flows entering the ASLD property
between 36th and 40th Streets, runoff from 36th Street, and discharges from the EPSD
further to the east. Storm water is routed through the basin and drains into the EPSD to
the west.

The South State Lands Detention Basin is located on the ASLD property south of SR
202L and east of 36th Street. This basin intercepts off-site drainage along the north side
of the Grand Canal. Runoff collected by the basin is conveyed to the EPSD.
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The North and South Grand Canal Detention Basins are located north and south of SR
202L respectively at the west Grand Canal crossing. These basins collect, store and
discharge off-site drainage to the EPSD.

32nd Street Storm Drain
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This 60" diameter storm drain is located within 32nd Street and collects storm water from
the north before crossing SR 202L and continuing to the south.

Grand Canal

The Grand Canal crosses SR 202L east of 32nd Street, and again south of Washington
Street (both crossings are in a FEMA Zone A Floodplain). This canal serves as part of
the Salt River Project (SRP) irrigation system.

40th Street Storm Drain

This 84" diameter storm drain is located within 40th Street and collects storm water from
the north before crossing SR 202L and continuing to the south.

Relocated Old Crosscut Canal

The Old Crosscut Canal originally served as a flood control channel and was relocated
with the construction of the SR202USR143 TI. The Relocated Old Crosscut Canal
(ROCC) is concrete lined and originates at McDowell Road east of SR143. The ROCC
continues to the south along the east side of SR 143 to collect and convey storm water
to the Salt River.

The East Papago Detention Basin is located within a triangular area bounded by 52nd

Street, Ramp A and Roosevelt Street. This basin receives storm water from the City of
Phoenix 52nd Street storm drain. Storm water is routed through this basin and
discharges into the ROCC.

The Hohokam Retention Basin is located adjacent to Ramp E-N at the SR202USR143
TI. This basin collects storm water runoff from a depressed segment of SR 143. Runoff
collected in this basin is drained by a small lift statioll--tftcfldischarges into the ROCC.

East Papago Storm Drain Interceptor

The East Papago Storm Drain Interceptor (EPSDI) begins at a diversion structure
located east of 52nd Street and just south of Roosevelt Street. This storm drain
continues to the south along the east side of SR 202L, until crossing SR 202L just north
of the UPRR and discharging into the Salt River. The EPSDI ranges in diameter from a
60" to 80" RCP, transitioning to a two cell 8' x 5' box culvert when it crosses under the
Grand Canal.. The pavement drainage from approximately Station 162+00 and Station
167+00 to the UPRR, drains into the EPSDI.
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• The 52nd Street Detention Basin is located in an area bounded by 52nd Street, Ramp B
and SR 202L. This basin collects runoff from the northeast and discharges into the
EPSDI.

Priest Drive Storm Drain

This 96" diameter storm drain is located within Priest Drive and collects storm water
from the north before crossing SR 202L and continuing to the south to discharge into
the Salt River. This storm drain is an element of the Salt River Project Papago Park
Master Plan.

The Priest Drive detention basin is located east of Priest Drive and south of the Union
Pacific Railroad (UPRR).. The basin collects storm water from the off-site area south of
the UPRR and north of SR 202L between Priest Drive and Center Parkway. The on-site
storm water captured by the basin includes part of the Priest Drive Bridge, Ramp C, and
a section of the mainline. The majority of the basin is located outside of ADOT right-of
way within an easement with SRP. The basin routes storm water to the Priest Drive 96"
storm drain.

•

•

Storm Drain at SR202L Station 148+50

Pavement drainage from approximately Station 148+00 to Station 167+50 is discharged
into a 36" storm drain that outfalls directly to the Salt River.

Storm Drain at SR 202L Station 167+65

This 102" diameter storm drain crosses SR 202L in a north-south direction
approximately 600' west of Center Parkway. This storm drain is an element of the Salt
River Project Papago Park Master Plan. The pavement drainage from the eastbound
mainline between Station 190+25 and Station 194+25 is intercepted by special deck
inlets and conveyed to the west through the bridge abutment to this storm drain.

Center Parkway Retention Basin

This retention basin is located north of SR 202L and east of Center Parkway. lJ::le
storm water runoff between Center Parkway and the UPRR is intercepted by the
freeway embankment and diverted to the Center Parkway retention basin..

The storm water runoff from the westbound Mill Avenue viaduct from Station 189+30 to
Station 194+25 is intercepted by special bridge deck inlets, and is conveyed to the west
with a pipe conduit system that passes through the west bridge abutment and
discharges to northwest at the toe of the embankment slope. The runoff is then
conveyed to the Center Parkway retention basin.
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Storm Drain Outlet Channel at SR 202L Station 191+00

This 66" diameter storm drain is located on the east side of the UPRR. The storm drain
conveys the storm water collected with an off-site channel on the north side of SR 202L
to another channel located south of SR 202L. The south channel discharges into
another 66" diameter pipe before discharging to the Salt River.
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West and East Pedestrian Overpasses

The west and east pedestrian overpasses are located at Station 210+00 and 224+00,
respectively. These pedestrian crossings convey drainage collected along the north side
of SR 202L to the Salt River.

Pavement drainage collected between Station 194+2.5 and 231+00 is collected and
conveyed to the north to a natural channel located along the north side of SR 202L.
The runoff is then conveyed to the pedestrian overpasses that provide conveyance for
the flows to the Salt River.

College Avenue Overpass and Storm Drain

A dual 48" diameter storm drain is located in College Avenue, and is the outfall for the
College Avenue/Gilbert Drive storm drain systems to the north. This storm drain
conveys flows to the Salt River.

Pavement drainage for this portion SR 202L, and the majority of the Scottsdale Road TI
Ramps A and B will discharged into this storm drain system. On-site and off-site runoff
in excess of the capacity of the storm drain is conveyed through the overpass to the Salt
River.

Indian Bend Wash Pump Drain

The Indian Bend Wash Pump Drain is a channel located north of SR 202L between Mill
Avenue and College Avenue. The off-site drainage from the north is intercepted by this
system until the capacity of the drain is exceeded. Excess runoff then discharges
directly to the Salt River through the two pedestrian overpasses and the east span of
the Mill Avenue viaduct.

Scottsdale Road Storm Drain

This 36" diameter storm drain is located with Scottsdale Road. This storm drain
continues to the south and discharges into the Salt River.

The pavement drainage collected from the SR 202L mainline, the Scottsdale Road TI
ramps, and Scottsdale Road is collected and conveyed to this storm drain.
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The double 8'x6' box culvert is located between Scottsdale Road and Indian Bend
Wash. The culvert conveys runoff across SR 202L to an existing channel south of the
freeway, which discharges into the Salt River.
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Indian Bend Wash

Indian Bend Wash is a FEMA mapped floodplain that crosses SR 202L between
Scottsdale Road and McClintock Drive, where it outfalls into the Salt River. The Indian
Bend Wash bridges are approximately 1008' long.

Salt River

Within the limits of this project, the Salt River is adjacent to SR 202L from east of Priest
Drive to SR 101L. The Salt River is a FEMA mapped floodplain that serves as the
receiving waters for all of the off-site and on-site drainage associated with this project.
the east and westbound Salt River bridges are approximately 5,289.50' and 5,097.50'
long respectively.

1.3.6.2 On-Site Drainage Systems

The on-site drainage system is defined here as the pavement drainage system, which is
designed to maintain storm water encroachments on the roadway within the design
criteria. This system drains the storm water from the roadway to the appropriate off-site
drainage facilities.

The existing on-site drainage infrastructure includes a 30" cast-in-place concrete pipe
(CIPCP) storm drain that is currently located under portions of the eastbound and
westbound roadway shoulders from east of 24th Street to 40th Street.

The Indian Bend Wash and Salt River Bridges are currently drained with a combination
of two types of drains. The first type is a 6" diameter scupper (hole through deck)
placed in the bridge deck. The second type is a 22" by 3" slot opening in the bridge
barrier. These drains outfall directly through the bridge deck and barrier into the area
below. The remaining bridges/overpasses include catch basins installed in the roadway
approaches that are located outside of the bridge limits.

1.3.6.3 Salt River and Indian Bend Wash

Salt River

The contributing drainage area upstream of the SR 202L bridge is approximately 1,000
square miles and includes the White, Black and Verde Rivers. Dams constructed within
this watershed include the Theodore Roosevelt, Horse Mesa, Mormon Flat, Stewart
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Mountain, Horseshoe and Bartlett Dams. The design discharge for the Salt River is
primarily controlled by releases at the Theodore Roosevelt dam.•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L
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•

Tempe Town Lake extends from approximately McClintock Drive to just downstream of
Mill Avenue. The lake is developed with inflatable dams that are used to detain water
within the river banks. During large river flow events, the dams are deflated and the
water flows unobstructed down the Salt River.

The U.S. Army Corps of Engineers (Corps) completed the Gila River and Tributaries,
Central Arizona Water Control Study in 1982. The primary objective of this study was to
develop an existing condition discharge to frequency correlation at selected points in the
Gila River and its tributaries. The recorded stream flows for these watercourses were
converted to a sequence of "standardized" existing condition discharges to develop an
existing condition discharge to frequency relationship for the river.

A second Corps study was completed for the modified Theodore Roosevelt Dam in
1996 that quantified the impact of the recent Theodore Roosevelt Dam modifications on
the original discharge to frequency relationships at selected points within the Gila River
Basin. These two Corps studies provide the best estimating method for the hydrologic
conditions in the watercourse.

The design discharges that were used for the existing Salt River channelization and
freeway bridges' were obtained from the Corps study with the "pre-Roosevelt
modification" conditions (1982 study).

Table 2 presents the results of the Corps hydrologic analyses for the Salt River at the
Mill Avenue Bridge, which is approximately two miles downstream of the Salt River
Bridge. These discharges were used to define the peak discharge for various frequency
flood events within the study area.

Table 2 - Salt River Discharges at Mill Avenue Bridge

5
10
20
50
100
200
500

40,000
93,000

135,000
160,000
215,000
275,000
330,000

•
The Salt River is channelized throughout the study area. Cement stabilized alluvium
(CSA) bank protection has been constructed for both river banks to contain the 100
year flood event within the river channel.
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Table 3 provides the existing 100-year water surface elevations from the hydraulic
model recently developed for this study to include current topographic conditions within
the river. The results of the new hydraulic model were compared with the current
adopted hydraulic model prepared by Simons, Li &Associates (SLA) in 1994. The SLA
hydraulic model was developed to document the river hydraulic characteristics based
upon the "as-built" river bank protection and river crossings. The SLA and AZTEC
hydraulic model produced similar results.

•
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The water surface and velocity components of the table were derived from the AZTEC
hydraulic model, while the top of bank elevations were obtained from the Final Hydraulic
& Scour Analysis Report prepared by Simons, Li &Associates (SLA) in 1994.

Table 3 - Existing Salt River Hydraulic Conditions

120.50 215,000 1165.17 15.45 1173.72 8.55
122.00 215,000 1165.84 14.30 1172.22 6.38
122.65 215,000 1166.05 14.50 1171.32 5.27
123.55 215,000 1168.8 12.63 1172.12 3.32
228.00 215,000 1170.26 11.38 1174.32 4.06
229.00 215,000 1170.70 11.88 1174.92 4.22

• 230.00 215,000 1171.23 14.07 1174.72 3.49
231.00 215,000 1172.20 13.98 1174.52 2.32
232.00 215,000 1172.59 13.86 1175.72 3.13
233.00 215,000 1173.15 14.56 1175.92 2.77
234.00 215,000 1175.15 13.32 1178.92 3.77
235.00 215,000 1176.05 12.15 1179.82 3.77
236.00 215,000 1177.48 10.54 1180.92 3.44
237.00 215,000 1179.28 9.78 1182.92 3.64
238.00 215,000 1180.09 8.18 1183.42 3.33
239.00 215,000 1180.08 8.56 1182.52 2.44
240.00 220,000 1180.80 7.75 1184.92 4.12
240.10 220,000 1180.83 7.24
240.20 220,000 1180.85 7.18
240.30 220,000 1180.96 6.90
240.40 220,000 -148e.97 6.84
240.50 220,000 1180.99 6.70
240.60 220,000 1180.98 6.79
241.10 220,000 1180.99 6.87 1184.52 3.53
241.20 220,000 1180.97 6.83

Notes: (1) The water surface and bank protection elevations are NAVD 88 datum, and are derived from the current hydraulic
model prepared by AZTEC Engineering (2006)

The Corps completed a Flood Insurance Study (FIS) for this portion of the Salt River in
1984. TheFIS delineates 28 miles of floodplain in the Salt River from the confluence
with the Gila River to Country Club Drive. The Federal Emergency Management

• Agency (FEMA) adopted the Salt River FIS and the mapping was published as the
regulatory floodplain and floodway. There are two FEMA Flood Insurance Rate Maps
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(FIRM) within the project area, panel 2160 Map No. 04013C2160F and panel 2170 Map
NO.04013C22170G.•
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•

•

The Salt River FIS used the peak flood discharges developed in the Corp's Central
Arizona Water Control Study as shown in Table 2 as the existing conditions. The FIS
estimated a 100-year frequency peak discharge of 215,000 cfs through the project
reach, and 220,000 cfs upstream of the Pima Freeway (SR 101L) bridge crossing. The
peak discharge of 250,000 cfs for this project was designated as the "Superflood" in this
FIS report.

Indian Bend Wash

Indian Bend Wash is channelized upstream and through out the limits of this study and
.discharges into the Salt River through the Indian Bend Wash (IBW) Drop Structure. The
IBW Drop Structure is a series of drops that dissipate the flow energy and is comprised
of 8' to 10' thick roller compacted concrete. Tempe Town Lake downstream of the
northern edge of the structure and water from the lake extends above a large portion of
this structure. Some of the existing piers for the Indian Bend Wash Bridge penetrate the
drop structure.

Simons Li & Associates (SLA) completed the Indian Bend Wash Flood Insurance Study
for this watercourse in 1997. The FIS included the Indian Bend Wash drop structure at
the downstream section of the watercourse as it flows into the Tempe Town Lake. The
FIS report delineated the 1OO-year f100dway and floodplain that was accepted by FEMA
as the regulated floodplain. The report used 20,000 cfs as the 100-year flow and
documented the Standard Project Flood (SPF) as 39,000 cfs. The 1O-year flow was not
presented in this report, but was defined in the original study completed by the Corps at
4,000 cfs.

1.3.7 Right-Of-Way

The existing ADOT right-of-way width varies along the SR 202L corridor throughout the
study area. The total right-of-way width varies from approximately 225' to 1040'.

After construction of the original freeway improvements, a strip of right-of-way along Mill
Avenue was abandoned to the City of Tempe by ADOT BoarctResolution.

The City of Tempe (COT) has facilities located below the Mill Avenue Viaduct and
between Mill Avenue and College within the ADOT right-of-way by lease agreement.
The COT also has existing landscaping, pathways, pedestrian lighting, aesthetic
features attached to ADOT's retaining walls, and other amenities that have been
installed between Mill Avenue and College Avenue within the ADOT right-of-way by
permit or agreement.

The right-of-way at Indian Bend Wash was acquired by ADOT from the BLM under a
grant agreement. BLM issued a grant to ADOT with a stipulation that required ADOT to
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assign a flowage easement (channelization) to FCDMC. A license was issued to
FCDMC for the channelization.•
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1.3.8 Structures

The existing bridge structures within this segment of the SR 202L corridor were built
between the years of 1987 and 1999. The ADOT Bridge Inspection Reports indicate
that all existing structures provide sufficient vertical clearance with the exception of the
44th and 48th Street overpasses. Several discrepancies were noted between the as-built
documents and the bridge inspection records. Field verification of the vertical
clearances at these structures will be required as part of the final design.

The METRO crossings of SR 202L are currently being constructed at Washington
Street and west of Mill Avenue. Field verification of the vertical clearances at these
structures will also be required with the final design.

A summary of the existing bridges within the study area is provided in Table 4.

Table 4 - Existing Bridge Summary

• Cast-in-place post-tensioned

2116
147.27 WB 10/SB 51 - EB 202 concrete box; Full-height 16.80' /304.50'
(1-10) Ramp abutments on drilled shafts;

Piers on drilled shafts
Cast-in-place post-tensioned

24th Street TI Overpass
concrete box; Full-height

2021 0.70 abutments on dual row of 17.43'/251.50'
battered and single row of

strai ht steel iles
Cast-in-place post-tensioned

32nd Street TI Overpass
concrete box; Full-height

2022 1.75 abutment on single row of 17.11'/194.29'
battered and single row of

strai ht steel iles
Cast-in-place post-tensioned 20.5' over maintenance

2023 2.01 Grand Canal Bridge concrete box; Partial-height road at Sta 1067+20 I
abutments on dual row of

strai ht steel iles
142.52'

Cast-in-place post-tensioned

2024 2.45 40th Street TI Overpass concrete box; Partial-height 17.84'/158.00'
abutments on dual row of

drilled shafts
Cast-in-place post-tensioned

44th Street TI Overpass
concrete box; Full-height

2140 2.90 abutments on spread 15.85' /295.02'
footings; Piers on spread

footin s
Cast-in-place post-tensioned

2159 3.25 Ramp E-N (over SR 202L) concrete box; Partial-height 16.91'/681.00'• abutments on drilled shafts;
Piers on s read footin s

!
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Cast-in-place post-tensioned

East Papago TI Underpass concrete box; Partial-height
2160 3.25 EB abutments on spread 17.32' 1324.20'

footings; Piers on spread
footin s

Cast-in-place post-tensioned

2198 3.45 48th Street Overpass EB
concrete box; Partial-height

17.28'(1) 1181.23'
abutments on drilled shafts;

Piers on s read footin s
Cast-in-place post-tensioned
concrete box; Stub abutments

2208 3.89 Ramp B Overpass EB on a single row of battered
16.66' 1153.72'and a single of row of straight

steel piles; Piers bn spread
footin s

Cast-in-place post-tensioned
concrete box; Partial-height

2210 4.04 52nd Street Overpass EB
abutments on a single row of

18.50' 1306.84'battered and a single row of
straight steel piles; Piers on

s read footin s
Cast-in-place post-tensioned
concrete box; Partial-height

2212 4.20
Van Buren Street Overpass abutments on a single row of

16.56' 1203.00'• EB battered and a single row of
straight steel piles; Piers on

s read footin s
Cast-in-place post-tensioned
concrete box; Partial-height

2214 4.52
Washington Street Overpass abutments on a single row of

16.98' 1216.02'
EB battered and a single row of

straight steel piles; Piers on
s read footin s

Precast prestressed concrete
AASHTO Type VI Standard

SPRRIGrand Canal Bridge
and Modified Girders; Partial-

2217 4.83 height abutments on a dual 24.47' 1417.83'EB
row of battered and a single
row of straight steel piles;
Piers on s read footin s

Cast-in-place post-tensioned
concrete box; Partial-height

2219 5.02
Sky Harbor Boulevard WB abutments on a single row of

16.72' 1271.14'Overpass (202L EB) battered and a single row of
straight steel piles; Piers on

s read footin s
Precast prestressed concrete
AASHTO Type VI Modified

2405 5.70 Priest Drive TI Underpass Girders; Stub abutments on
20.42' 1270.68'drilled shafts cast integrally

with retaining wall; Pier on
s read footin

•
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Table 4 - Existing Bridge Summary (continued)

RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Cast-in-place post-tensioned
concrete box; Full-height

2227 6.04
Center Parkway TI Abutment 1 and partial-height

18.70' /281.00'
Underpass Abutment 2 founded on dual

row of drilled shafts; Pier on
drilled shafts

Cast-in-place post-tensioned
concrete box; Partial-height

18.07' over Mill Avenue;
Mill Avenue Viaduct abutments on dual row of2258 6.34 (EB & WB) drilled shafts (note: terraced

24.25' over railroad /

wall at Abutment 2); Pier on
1,029.23'

drilled shafts
Cast-in-place post-tensioned

12.2' (note:
2259 7.13

W Pedestrian Overpass concrete box; Stub abutments
clearance =10.1 for WBEBIWB on drilled shafts cast

structure) /74.00'
inte rail with retainin wall
Cast-in-place post-tensioned

2260 7.41
E Pedestrian Overpass concrete box; Stub abutments

12.2' /74.00'
EBIWB on drilled shafts cast

inte rail with retainin wall
Cast-in-place post-tensioned

2261 7.55 College Avenue Overpass
concrete box; Partial height

15.57' /125.80'
abutments on dual row of

drilled shafts

• Cast-in-place post-tensioned

2263 7.71
Scottsdale Road TI concrete box; Full-height

16.53' /200.50'
Overpass abutments on dual row of

drilled shafts
Precast prestressed concrete 15.3' (maintenance road
AASHTO Type VI Standard adjacent to Indian Bend

2265 8.06 Indian Bend Wash Bridge Girders; Stub abutments on Wash Structure @ Sta
drilled shafts; Piers on drilled 266+98, SR202L EB) /

shafts 1,008.00'
Precast prestressed concrete

Salt River Bridge AASHTO Type VI Standard 16.58' over McClintock;
2268 8.17

EB and Super Girders; Stub 15.58' over McClintock
abutments on drilled shafts; Ramp; 29.1' over

Piers on drilled shafts maintenance road (Salt
Precast prestressed concrete River bank@

Salt River Bridge AASHTO Type VI Standard Sta 299+06, 202L EB) /
2269 8.17

WB
and Super Girders; Stub 5,289.50' (EB), 5,097.50'

abutments on drilled shafts; (WB)
Piers on drilled shafts

Cast-in-place post-tensioned
16.94' for SR202L WB,

2358 51.00 Ramp N-W concrete box; Full-height
20.50' for SR202L EB /

abutment on drilled shafts;
Piers on s read footin s

3096.22'

Precast prestressed concrete

50.98 AASHTO Type VI Standard
2343

(SR 101L)
Ramp 101 S to Ramp 202 E and Girders (Spans 1-5) and 17.67' /2290.12'

Cast-in-place post-tensioned
concrete box Sans 6 -14

•
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2379

2381

2382

2409

51.24
(SR 101L)

51.37
(SR 101L)

51.37
(SR 101L)

51.37
(SR 101L)

Ramp W-S Over 202L

101L NB Over SR 202L

101l: SB Over 202L

Ramp E-N Over 202L

Cast-in-place post-tensioned
concrete box; Full-height

Abutment 1 on dual row of
drilled shafts, Stub Abutment

2 on single row of drilled
shafts; Piers on drilled shafts
Cast-in-place post-tensioned

concrete box; Stub
abutments on drilled shafts;

Pier on s read footin s
Cast-in-place post-tensioned

c~ncrete box; Stub
abutments on drilled shafts;

Piers on s read footin s
Cast-in-place post-tensioned

concrete box; Stub
abutments on drilled shafts;

Pier on s read footin

16.73' for 202L WB;
17.90' for 202L EB /

245.00'

21.48'/281.71'

16.63' /301.00'

All vertical clearances shown have been obtained with ADOT Bridge Maintenance records or as-built plans.
(1) ADOT Bridge Maintenance notes that the WB vertical clearance is 15.83'. Additional survey is recommended at this structure to

verify the vertical clearance noted for the EB structure (17.28').

1.3.9 Signing and Ligliting

• Guide Signs

The existing freeway guide signs are supported with cantilever sign supports or tubular
sign bridges. The majority of the existing sign bridges were not designed to
accommodate future pavement widening based on a review of the as-built plans. Table
5 depicts the existing sign bridges that would be required to be modified to support the
additional general-purpose and auxiliary lanes associated with this project.

Table 5 - Existing Sign Structures Requiring Modifications

•

Eastbound

Eastbound
Eastbound
Eastbound
Eastbound
Eastbound
Eastbound
Eastbound
Eastbound

Eastbound

i
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1005+20
1019+00
1025+00
1038+50
1048+75
1078+50
1091+60
1102+00
1119+20
29+90
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Table 5 - Existing Sign Structures Requiring Modifications (continued)•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

Eastbound 44+00 Cantilever

Eastbound 52+50 OMS
Eastbound 84+00 Cantilever
Eastbound 101+50 Cantilever
Eastbound 117+30 Cantilever

Eastbound 241+00 Cantilever

Eastbound 253+00 Cantilever

OMS

Cantilever

Cantilever

Si n Brid e

Si n Brid e

Si n Brid e
315+30
300+30

335+00

276+65

262+00

285+00
Eastbound

Eastbound
Eastbound

Eastbound
Eastbound

Westbound
Westbound 271+40 Cantilever
Westbound 300+00 OMS

Westbound 309+75 Cantilever

•
Freeway Lighting

The existing SR 202L freeway lighting consists of high mast lighting at the system
interchanges, and a mixture of median mounted high mast poles and offset mounted
poles. The pole heights vary in the vicinity of the service interchange ramps.

The SR 202L mainline and ramp lighting systems are energized with 240/480 volt Type
IV load centers. Table 6 presents the locations of the existing load centers, the limits of
the lighting fixtures associated with each load center, and the existing SR 202L
mainline conduit crossing locations.

Table 6 - Existing SR 202L Load Center Locations

SW Corner of
24th Street TI

SR 202L
Station 400+00

SR 202L
Station 1021+00

NW Corner of
32nd Street TI

SR 202L
Station 1021+00

SR 202L
Station 1083+00

NE Corner of
40th Street TI

SR 202L
Station 1083+00

SR 202L
Station 38+00

4613 E. Beatrice SR 202L
Station 38+00

SR 202L
Station 62+00

•
NE Corner of

Washin ton St TI
NE Corner of Priest

Drive TI
NW Corner of

McClintock Dr TI

SR 202L
Station 62+00

SR 202L
Station 120+00

SR 202L
Station 288+00

SR 202L
Station 120+00

SR 202L
Station 288+00

SR 202L
Station 340+00
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The existing Freeway Management System (FMS) consists of ramp meters at various
entrance ramps, Dynamic Message Signs (OMS), CCTV cameras, detector loops as
shown in Table 7.

RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

• 1.3.10 Freeway Management System
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The FMS communication system includes three 3" conduits with fiber optic cables
located along the shoulders of the eastbound and westbound roadways. The conduit
system is concrete encased where located along the existing roadways, and is typically
attached to the bridge structures at the overpasses.

Table 7 - Existing FMS System Elements

Eastbound 1005+20
Eastbound 1010+08
Eastbound 1010+08
Eastbound 1028+74
Eastbound 1047+00
Eastbound 1065+50
Eastbound 1065+50
Eastbound 1084+80• Eastbound 1104+00
Eastbound 1125+00
Eastbound 19+50
Eastbound 33+50
Eastbound 52+50
Eastbound 54+00
Eastbound 72+00
Eastbound 88+00
Eastbound 88+00
Eastbound 105+00
Eastbound 115+50
Eastbound 122+55
Eastbound 132+90
Eastbound 132+90
Eastbound 157+50
Eastbound 159+00
Eastbound 182+80
Eastbound 182+80
Eastbound 200+00
Eastbound 201+00
Eastbound 214+00
Eastbound 236+50
Eastbound 255+50•
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Table 7 - Existing FMS System Elements (continued)•
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Eastbound
Eastbound
Eastbound
Eastbound
Eastbound
Eastbound

Westbound
Westbound
Westbound
Westbound
Westbound
Westbound
Westbound
Westbound
Westbound
Westbound

255+50
265+00
282+00
285+00
300+50
320+00
249+70
249+70
265+00
287+00

.287+00
286+00
300+00
306+00
325+00
325+50
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1.3.11 Geotechnical Conditions

• Bridge Foundations

The geotechnical conditions for this segment of SR 202L were determined based on a
review of the as-built plans and available geotechnical investigation reports.

•

The general site geology consists of Precambrian age basement granite with an
overlying stratum of Tertiary age sedimentary rock; termed the Camels Head Formation
(Reynolds, 2002). Both of these units were tilted and severely faulted in Tertiary times
during the formation of the Basin and Range, with basin infilling of the eroded surficial
Camels Head Formation to form the similar, though much softer, Tempe Formation
(Tempe Beds). Late Tertiary to Quaternary age erosion and infilling of low lying areas
resulted in a finer to coarse grained unconsolidated unit of basin fill. The sand, gravel
and cobble deposit (locally referred to as SGC) was formed by the ancestral widespread
meandering of and infilling of Paleochannels that were cut through the basin fill and
were in-filled with sand, gravel and cobble materials that originated upstream (east) of
the project limits. Though much of the SGC layer is exposed within the near proximity
to the Salt River, a large portion of this deposit is overlain by a more recent floodplain
Quaternary deposit of silt, sand, and clay with minor gravels. SGC is known to extend
to depths of 100' or more. Most of the SGC is non-plastic and un-cemented, though it
does contain isolated lenses or layers (generally at depth) with higher percentages of
low to medium plastic fines. The upper contact (5' to 10') of this stratum is also locally
weakly to moderately cemented with calcium carbonate.
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The majority of near surface materials consist of alluvial soils which vary from fine to
coarse depending upon the proximity to the sand, gravel and cobble laden Salt River
stream bed. Relatively shallow to exposed bedrock is also present within the middle
portions of the project. Relatively firm, finer grained silty to clayey sands, and sandy
clays to silt are present to depths which vary from about 15' to 22' in depth between 1-10
and 38th Street. These soils are typically weakly cemented with calcium carbonate and
vary from non-plastic to medium plasticity. SGC with minor sand layers underlies the
surficial finer grained soils. SGC was not encountered with the previous test borings
that were advanced along the project alignment between 40th Street and the
UPRR/Grand Canal overpass structure. Much of this area is underlain by older, firm to
hard basin fill clayey sands to clayey gravel and shallow to exposed metarhyolite and
granite bedrock which abuts to the east with the red sandstone/siltstone/conglomerate
(Tempe Formation) which predominates at Pagago Buttes. Granite bedrock (likely the
Tovrea Granite) was encountered at depths ranging from about 48 feet at the 48th Street
Overpass (rock was not encountered in borings performed at the Ramp B Overpass) to
about l' (Van Buren Street OP) and dropping to about 35 feet at the Sky Harbor
Westbound OP. The depth to rock increases in the vicinity of Priest Drive where rock
was not encountered within the structural borings. To the east, the alignment
approaches the south flank of the exposed Tempe Formation, with rock being
encountered at depths of about 12' to 79' in borings advanced at Mill Avenue, College
Avenue, and the eastbound and westbound pedestrian overpass structures. The
bedrock is overlain by up to 30' of finer grained silty sands, sandy silt and clayey sand
which overlies SGC, extending down to bedrock. The SGC layer was not encountered
in borings advanced for the College Avenue OP, with shallow rock encountered at
depths of 12' to 29', near the base of the exposed buttes.

•

•
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The remaining portion of the SR 202L alignment that includes the Scottsdale Road TI
OP, the Indian Bend Wash Bridge and the Salt River Bridge are all underlain by finer
grained alluvium of varying depths, man-made fills in many areas, SGC to significant
depths (generally more than 100') and old basin fill alluvium. From just west of Indian
Bend Wash east to the SR101USR202L TI, SR 202L passes through previous
construction debris and municipal solid waste landfills. Past gravel mining operations,
which were significant along this reach of the Salt River, created open pits which were
later often used as disposal sites. Significant geotechnical and environmental studies
were performed to investigate the extent and possible hazards associated with the
landfills. However, these previous man-made areas were previously mitigated with the
original freeway construction projects.

Groundwater was encountered between 40th and 52nd Streets, from the SPRR/Grand
Canal Bridge to Mill Avenue, and from Indian Bend Wash to the SR101USR202L TI. At
the time of the original investigations, a perched groundwater layer was encountered at
a depth of 65' with one test boring. Other borings did not indicate groundwater
conditions. Between 44th Street and SR 143, the depth of groundwater varied from 34'
to 40' below ground surface. Ground water was encountered at depths of 10' to 20' at
the 52nd Street overpass. While rock was not identified at the Van Buren Street and
Washington Street overpasses, water may have been present within the bedrock that
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was not identified within core holes advanced with water. Groundwater was
encountered at depths of 12' to 30' between these SPRR/Grand Canal bridge to Mill
Avenue. The depth to water varied considerably within the test borings between Indian
Bend Wash and the SR101L1SR202L TI, with recorded groundwater depths ranging
from 40' to 119'. The depths to water within the vicinity of the Salt River are known to
vary widely depending on rainfall and flows within the channel.

•
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Pavement Structural Sections

The existing pavement structural sections were obtained from the as-built plans and
available geotechnical investigation reports.

Portland cement concrete pavements (PCCP) with thickness ranging from 10" to 13.5"
. were provided over 4" to.5" of either asphaltic concrete base (ACB), Class 2 Aggregate

Base (AB), or Lean Concrete Base (LCB). AB was typically used for at-grade and
elevated freeway conditions, while ACB or LCB was used within depressed freeway
areas. The existing pavement structural sections that were constructed with the
previous freeway projects are provided in Table 8.

Table 8 - Existing Pavement Structural Sections

• 1-10/SR51 TI to 24th Street
Mainline, Median,

10 5* 15
and Outside Shoulder

RAM-600-5-506
Ramps 10 4 14

24th Street to 40th Street
Mainline, Median

13.5. 4.5 18
RAM-600-5-501

and Outside Shoulder

RAM-600-5-502 24th & 40 Street Ramps 10
3 4 13

32nd Street Ram s 9

40th Street to 48th Street
Mainline, Median,

13 4 17
RAM-600-3-512

and Outside Shoulder
Ram s 10 5 15

48th Street to Priest Drive
Mainline, Median,

12 4 16
RAM-600-5-509

and Outside Shoulders
Ram s 10 4 14

Priest Drive to Indian Bend Wash Mainline, Median, 12 to
4 16

RAM-600-5-511 and Outside Shoulder 12.5**
Salt River Bridge
RAM-600-5-517

Salt River Bridge to Red Mtn TI
Mainline, Median

13.5 4 17.5
and Outside Shoulder

RAM-600-1-518
Ram s 11 4 15

* Lean concrete base used in lieu of AS
•• As-built plans did not include pavement sections in this area (assumed pavement section to be verified during final design)

•
DMJM HARRIS IAECOM

34 September 2006



The ADOT Milepost Strip Map shows the project listed in the Table below:•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

1.3.12 Previous Projects

Arizona Department of Transportation
Initial Design Concept Report

Table 9 - Previous Projects

RAM-600-5-502
1.6 1987 East Papago Freeway Jet. 1-10-Grand Canal

H 085502C
RBM-600-5-505 1.6 1987 East Papago Freeway Grand Canal Bridge

H086401C
RAM-600-3-510

2.0 1992 Hohokam-East Papago TI-Phase I
H204401C

RAM-600-5-504
0.6 1992 East Papago Freeway 24th St TI

H096301C
RAM-600-3-512

2.0 1993 Hohokam-East Papago TI-Phase II
H204402C

RAM-600-5-506
0 1993 East Papago/Squaw Peak Interchange

H085904C
RAM-600-5-501

147 1993
East Papago (Jet. 1-10-40 St.)

H085501C GD/Pave/Str
RAM-600-5-511

5.5 1993 East Papago (Priest Dr.-McClintock Dr. G/D)
H086101C

RAM-600-5-513
5.5 1993 Reconstruct/Upgrade

H086102C
RAM-600-5-510

0.7 1994 Landscaping and Irrigation
H086003C• RAM-600-3-518

3.2 1994 Hohokam, Red Mountain TI Landscaping
H204404C

RAM-600-5-509
3.5 1994 East Papago (48th St.-Priest Dr.)

H086001C
RAM-600-5-516

6.0 1994 Priest to Jct. 101 L Landscaping
H086103C

RAM-600-5-511 A
6.0 1995 East Papago (Priest Dr.-McClintock Dr. G/D)

H086101C
RAM-600e5-517

7.4 1996 East Papago (Indian Bend Wash - McClintock Dr.)
H086104C

RAM-600-5-508
8.2 1997 East Papago (McClintock Dr.-SR 101L)

H215101C
RAM 202-B-501

8.2 2000
Red Mountain Freeway 202L-Salt River Bridge EB &

H562001C WB-Median Ga Closure
S-202-A-503

0.6 2001 Red Mountain Freeway (202L) 24th St. to 32nd St.
H57ABill-C

RAM-888-A-500
4.4 Not Available Red Mountain Quiet Pavement Phase VI

H665001C
RAM-600-5-512

147 Not Available East Papago (Jet. 1-10-40th St. Lands)
H085504C

M-60Q-5-525
1.6 Not Available 32nd St.-44th St. RestripingH451601C

RAM-600-5-525
1.6 Not Available 32nd St.-44th St. LandscapeH451601C

1-600-5-508
8.0 Not Available East Papago McClintock Dr.-SR 101L

H215101C
RAM-600-8-528

9.7 Not Available
Red Mountain Freeway (SR 202L)-LP 101-Country

H485801C Club Dr.-Landsca e

•
I

DMJM HARRIS IAECOM
35 September 2006



RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

• 2.0 TRAFFIC AND CRASH DATA

2.1 CRASH ANALYSIS

Arizona Department of Transportation
Initial Design Concept Report

•

The ADOT Traffic Studies Section provided crash data for the segment of the SR 202L
corridor between the 1-10/SR51 TI and the SR101L1SR202L TI. Between April 2002 to
March 2005, there were a total of 1,657 reported crashes within the study area. Figure 3
and Table 10 illustrate the yearly crash summary by freeway segment during this time
period. The following is a summary of some key characteristics of the crash data:

• Of the 1,657 crashes reported, 1,118 resulted in property damage only (67%), 534
resulted in injuries (32%), and 5 resulted in a fatality (0.3%).

• 76 percent of the crashes involved another motor vehicle while 14 percent involved a
fixed object. These two types of crashes accounted for 90 percent of the crashes.

• Of the 1,263 crashes with another motor vehicle, 79 percent (997 crashes) were
rear-end crashes, and 19 percent (234 crashes) were sideswipe crashes.

• 74 percent of the crashes occurred during daylight hours, 5 percent occurred at dusk
or dawn, and the remaining 21 percent occurred during hours of darkness.

Table 10 - Mainline Crash Summary

Eastbound 24 Street to 32" Street
Eastbound 32" Street to 40 Street
Eastbound 40 Street to SR143
Eastbound SR143 to 52" Street
Eastbound Van Buren Street to Priest Drive
Eastbound Priest Drive to Scottsdale Road
Eastbound Scottsdale Road to McClintock Drive
Eastbound McClintock Drive to SR 101L .
Westbound Scottsdale Road to McClintock Drive
Westbound McClintock Drive to SR 101L

77
90
76
119
159
386
263
186
112
157

0.63
0.81
0.84
1.42
1.48
1.68
2.41
1.20
1.02
1.01

•

According to the Regional Freeway Bottleneck Study (Maricopa Association of
Governments, 2006), the average crash rate on the Regional Freeway System was 0.78
accidents per million vehicle miles in 2000. This study also documented the 75th

percentile as 1.41 crashes per million vehicle miles. Six of the ten calculated segment
rates are less than the 75th percentile, while two additional segment rates are within 5%
of the 75th percentile. Therefore, eight of the ten segments are less than or slightly
higher (within 5%) than the 75th percentile.
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This evaluation indicates that a substantial number of crashes within this segment of the
SR 202L corridor occur during the A.M. and P.M. peak periods with a high percentage
of rear-end crashes. These types of crashes are commonly associated with congested
traffic conditions. Providing additional freeway capacity that would reduce the level of
congestion and provide a more balanced level-of-service throughout the corridor may
reduce these crash rates.

•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

•

2.2 EXISTING TRAFFIC CONDITIONS

Historical traffic count data was obtained from ADOT Transportation Planning Division
(TPD) for years 2002, 2003, and 2004. In addition, SR 202L mainline traffic counts were
conducted at several locations within the study area in March 2006. The existing daily
(ADT) and peak hour volumes are shown on Figure 4.

The existing SR202L mainline daily traffic volume varies within the study area from
approximately 230,000 vehicles per day (vpd) at the west end (24th Street to 32nd Street)
to approximately 172,000 vpd at the east end (McClintock Drive to SR101USR202L TI).
The Scottsdale Road ramps have the highest traffic volumes (10,000 -15,000 vpd).

The traffic factors listed in the ADOT Arizona State Highway System Log indicate the
portion of the Average Annual Daily Traffic (AADT) occurring within the peak hour is
approximately 9%, the directional distribution is approximately 50% in the peak direction
of travel, and approximately 9% of the daily traffic is classified as commercial vehicles
(trucks). These factors are based on 365 days of data collected in 1998 and do not
reflect the weekday commuting nature of the SR 202L corridor.

An operational analysis was conducted for the existing conditions, and is summarized in
Section 2.4.2 and on Figures 5 and 6.

2.3 FUTURE TRAFFIC CONDITIONS

2.3.1 Description of Alternatives

This design concept study evaluated three alternatives including the No-Build, Build
Alternative 1, and Build Alternative 2 scenarios. The No-Build Alternative would not
include any improvements to this segment of the SR 202L corridor.

Alternative 1 would provide additional freeway capacity by constructing the following
improvements:

•
• Eastbound SR 202L

- Add one general-purpose lane from the 1-10/SR51 TI to the SR101USR202L TI
- Add an auxiliary lane between the 44th Street entrance ramp and the 52nd Street

exit ramp, and between the Van Buren Street entrance ramp and Priest Drive exit
ramp

(Text continued on page 56)
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•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

• Westbound SR 202L

Arizona Department of Transportation
Initial Design Concept Report

•

•

- Add one general-purpose lane from the SR1 01 USR202L TI to Scottsdale Road
- Add an auxiliary lane between the McClintock Drive entrance ramp and the

Scottsdale Road exit ramp

Alternative 1 would result in five eastbound lanes approaching and five westbound
lanes departing the SR101USR202L TI. The fifth eastbound lane would be added to the
mainline with the Sky Harbor Boulevard entrance ramp near Priest Drive, and carried to
the east to the system interchange. The fifth westbound lane departing the
SR101USR202L TI would be dropped at the Scottsdale Road TI with an AASHTO lane
drop configuration to transition into the existing freeway lanes west of Scottsdale Road.

Alternative 2 would include the following improvements:

• Eastbound SR 202L

- Add one general-purpose lane from the 1-10/SR51 Traffic Interchange (TI) to
Scottsdale Road

- Add two general-purpose lanes from Scottsdale Road to the SR101USR202L TI
(to develop six general-purpose lanes approaching the system interchange)

- Add auxiliary lanes between the 44th Street entrance ramp and the 52nd Street
exit ramp, between the Van Buren Street entrance ramp and Priest Drive exit
ramp, and between the Center Parkway entrance ramp and the Scottsdale Road
exit ramp

• Westbound SR 202L

- Add one general-purpose lane from the SR101USR202L TI to Scottsdale Road
(to develop three general-purpose and one HOV lane through the system
interchange)

- Add one general-purpose lane from SR101USR202L to McClintock Drive
- Add an auxiliary lane between the McClintock Drive entrance ramp and the

Scottsdale Road exit ramp

Alternative 2 would result in six eastbound general-purpose lanes approaching and six
westbound general-purpose lanes departing the SR101 USR202L TI. The sixth
eastbound general-purpose lane would be added to the mainline at the Scottsdale Road
TI entrance ramp and continue to the east to the system interchange. The sixth
westbound lane would be dropped with a merge taper located east of the McClintock
Road entrance ramp gore. The fifth westbound general-purpose lane would be dropped
at the Scottsdale Road TI with an AASHTO lane drop configuration to transition into the
existing freeway lanes west of Scottsdale Road.
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2.3.2 Traffic Volume Projections

The Maricopa Association of Governments (MAG) provided traffic volume projections
for Design Year 2030. MAG maintains a regional traffic forecasting model to develop
future traffic volume projections based on projected socio-economic, population,
employment, origin-destination, and other regionally based data. The output from the
model includes daily, peak period, and peak hour traffic volumes for general-purpose
and HOV lanes for the regional freeway system.

MAG network simulation output was provided by MAG for the No-Build and Build
Alternatives. For the purposes of this study, the Build Alternative roadway network
coded in the MAG model corresponded to the Alternative 2 scenario. The 2030 traffic
volume projections that were received from MAG were post-processed in accordance
with the procedures recommended by MAG. Once the post-processing was completed,
the final 2030 traffic volume projections were reviewed and approved by MAG staff.

•
RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

Arizona Department of Transportation
Initial Design Concept Report

•

•

The 2030 traffic volume projections for the No-Build Alternative are shown in Figure 7
and the 2030 traffic volume projections for the Build alternatives are shown in Figure 8.

2.4 OPERATIONAL ANALYSIS

Traffic operational analyses were conducted for the Existing Condition, No-Build,
Alternative 1, and Alternative 2 scenarios. The following sections describe the analysis
methodology and evaluation results.

2.4.1 Analysis Methodology

An operational analysis was performed for all segments of the mainline, ramp junctions,
and weave sections for the existing conditions, No-Build and Build alternatives. The
CORSIM computer program was used to provide a simulation of the entire freeway
system within the study area. CORSIM is a microscopic traffic simulation program that
uses roadway geometry and traffic volume inputs to simulate operations of an entire
freeway network. CORSIM has the ability to provide various measures of effectiveness
for each link within the system. The vehicle density and speed outputs from CORSIM
were used as the measure of effectiveness to relate to a level-of-service as established
by the Highway Capacity Manual (HCM).

The concept of level-of-service (LOS) uses qualitative measures that characterize
operational conditions within a stream of traffic. The descriptions of individual levels-of
service characterize these conditions in terms of such factors as speed and travel time,
freedom to maneuver, traffic interruptions, comfort and convenience. Six levels of
service are defined for each type of facility for which the analytical procedures are
available. They are given letter designations from 'A' to 'F', with LOS 'A' representing
the best operational conditions and LOS 'F' representing an over-capacity condition with
a high degree of congestion. Each level of service represents a range of operating
conditions. .

(Text continued on page 68)
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RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

Table 11 below depicts the vehicle densities (vehicles per mile per lane) and
corresponding levels-of-service established in the HCM:

Table 11 - Vehicle Densities and Corresponding Levels-of-Service

B
c
D
E
F

Source: 2000 HeM, pg. 23-3

In order to verify the CORSIM output, additional analyses were performed using the
Highway Capacity Software (HCS), which uses the procedures from the 2000 Highway
Capacity Manual (HCM) to provide the traffic operational characteristics in terms of
level-of-service. One of the major disadvantages of using HCS for analyzing a major
freeway network is that it does not address the cumulative effects of delay on an entire
system. HCS only allows for the evaluation of a single location within an overall system
and does not take into account the effects of conditions upstream and downstream. For
example, a severe upstream "bottleneck" may limit the amount of traffic reaching a
downstream location. Similarly, a severe downstream "bottleneck" may cause queuing
to such an extent that it effects an upstream location. Therefore, CORSIM was used to
evaluate the entire system and HCS was used to verify the CORSIM results.

The following CORSIM model input assumptions were used for the operational analysis:

• Free flow speed of 65 mph for the mainline general-purpose lanes
• Free flow speed of 55 mph for the system interchange ramps
• Free flow speed of 50 mph for the service interchange ramps
• Commercial vehicle percentage was assumed to be 5% during peak hours

The commercial vehicle percentage is based on recent experience in observing the
existing traffic conditions and performing operational analysis for projects on the
Regional Freeway System, and not on the existing ADOT count data. The Arizona State
Highway System Log shows a daily (24 hour) commercial vehicle percentage of 9%
within this study area. However, this is based on 24 hour volumes and is not
representative of the operating conditions during the peak hour. Recent traffic counts
indicate that roughly 3% of the vehicles in the peak hour would be classified as
commercial vehicles. However, the 5% default value suggested by the Highway
Capacity Manual was used for the operational analysis.

Since the objective of this study is to evaluate capacity improvements for the SR 202L
mainline, the operational analysis was constrained to the SR 202L mainline and ramp
junctions. An evaluation of the service interchanges in not included in the scope of this
study.

!
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RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

2.4.2 Analysis Results

Arizona Department of Transportation
Initial Design Concept Report

Traffic operational analyses were conducted using the CORSIM traffic simulation
computer program to evaluate the level-of-service that would be provided for the
Existing Conditions, No-Build, Alternative 1, and Alternative 2 scenarios.

Existing Conditions

The lane configurations, AM. and P.M. peak hour traffic volumes, and level-of-service
(LOS) analysis results for the Existing Conditions (2006) are depicted in Figures 5 and
6. The results of the analysis indicate significant congestion (LOS 'E' or 'F') is currently
being experienced on the SR 202L mainline within the following areas:

• AM. Peak Hour: .
eastbound SR 202L mainline from the 24th Street entrance ramp to the
1-10/SR51 TI Ramp S-E entrance ramp
westbound SR 202L mainline from the Center Parkway exit ramp to the
SR101L1SR202L TI

• P.M. Peak Hour:
eastbound SR 202L mainline from the 24th Street entrance ramp to the
1-10/SR51 TI Ramp S-E entrance ramp
eastbound SR 202L mainline from the SR1 01 LlSR202L TI to the Scottsdale
Road entrance ramp

The analysis results indicate the eastbound SR 202L currently experiences congestion
during the AM. and P.M. peak hours between the 24th Street entrance ramp and the
1-10/SR51 TI due to an existing "bottleneck" at this location. This "bottleneck" is due to
the merging of the directional ramps where Ramp S-E (1 lane) and Ramp N-E (1 lane)
merge to develop a single lane entrance into eastbound SR 202L. This single lane ramp
entrance combine with the eastbound 1-10 directional ramp (2 lanes) to form the
eastbound SR 202L mainline (3 lanes) to the east. The current configuration of the ramp
connections from the system interchange creates an inefficient entrance condition.

A second "bottleneck" is located at the eastbound approach to the SR1 01 LlSR202L TI
(4 general-purpose lanes and 1 HOV lane). The outside lane is dropped at the
combined Ramp E-S/E-N exit (2 lanes), with the second lane designed as an option
lane with the freeway through movement. Once the combined exit ramp departs the
mainline, Ramp E-N (1 lane) is developed as a tapered exit from Ramp E-S (2 lanes).
The existing freeway approach roadway and ramp configuration creates an inefficient
exit condition causing congested conditions that result in significant vehicle queuing
during the P.M. peak hour.

(Text continued on page 80)
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In addition, the southbound SR 101L mainline generally experiences a high degree of
congestion during the P.M. peak hour. The congestion on SR 101L may contribute to
queuing on the SR101L1SR202L TI Ramp E-S, which in turn, may impact the level-of
service on the directional ramp and the eastbound SR 202L mainline. However, the SR
101L mainline is outside the study limits and no improvements are being considered for
the system TI ramp connections to the SR 101L with this project.

•
RED MOUNTAIN FREEWAY (SR 202L)
·1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

•

•

In the westbound direction of travel, congestion is occurring during the A.M. peak hour
due to a "bottleneck" on the westbound SR 202L mainline approaching the
SR1 01 LlSR202L TI. Three general-purpose lanes and an auxiliary lane are provided
from Dobson Road to the interchange. The outside lane is dropped at the combined
Ramp W-NIW-S exit (2 lanes), with the second lane designed as an option lane with the
freeway through movement (3 lanes). West of the directional ramp gore, and outside
mainline lane is dropped with an AASHTO lane drop to provide two general-purpose
and one HOV lane through the system interchange. This configuration provides
insufficient capacity on the mainline causing significant congestion.

The analysis results also indicate the westbound SR 202L currently experiences
congestion during the A.M. peak hours between the Center Parkway exit ramp and the
SR101L1SR202L TI. One "bottleneck" occurs at the Center Parkway exit ramp, which
creates traffic queues that extend to the east. This "bottleneck" is occurring because the
traffic demand on the SR 202L mainline exceeds the capacity of the mainline in this
area. An additional general-purpose lane would be warranted on this segment of
SR202L, but is outside of the limits of this study.

Another "bottleneck" is located on the westbound SR 202L mainline departing the.
SR101L1SR202LTI. This "bottleneck" is due to the configuration of the directional ramp
connections with the westbound mainline. Ramp S-W (1 lane) and Ramp N-W (2 lanes)
merge to develop a two lane entrance into westbound SR 202L. This two lane ramp
entrance, combine with the westbound SR 202L mainline (2 lanes), to develop four
general-purpose lanes and one HOV lane departing the system interchange. The
current configuration of the ramp connections from the system interchange creates an
inefficient entrance condition.

No-Build Conditions

The No-Build alternative lane configurations, 2030 A.M. and P.M. peak hour traffic
volume projections, and LOS analysis results are shown in Figures 9 and 10. Under this
scenario, significant congestion would be expected to occur within the following
segments of the SR 202L mainline:

• A.M. Peak Hour:
- eastbound SR 202L mainline from the 32nd Street entrance ramp to the

1-10/SR51 TI Ramp S-E entrance ramp
westbound SR 202L mainline from the Center Parkway exit to the
SR101L1SR202L TI

DMJM HARRIS IAECOM
80 September 2006



• P.M. Peak Hour:
- eastbound SR 202L mainline from the 32nd Street entrance ramp to the

1-10/SR51 TI Ramp S-E entrance ramp
- eastbound SR 202L mainline from the SR101L1SR202L TI to the Priest Drive exit

ramp
- westbound SR 202L mainline from the Sky Harbor Boulevard exit ramp to the

Scottsdale Road entrance ramp

The projected growth in traffic demand between 2006 and 2030 will result in increased
congestion resulting in significantly longer traffic queue lengths in the A.M. and P.M.
peak hours. The congestion anticipated in the A.M. peak hour would likely extend
further to the east on the SR 202L mainline, thereby causing significant cong$tion on
the SR101L1SR202L TI directional ramps and possibly the SR 10tt maTnline. If! the
P.M. peak hour, the additional traffic demand would be expected to extend the
eastbound queue by approximately three miles to the west due to insufficient capacity at
the SR1 01 LlSR202L TI.

•
RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

Arizona Department of Transportation
Initial Design Concept Report

•

•

Alternative 1

The Alternative 1 lane configurations, 2030 A.M. and P.M. peak hour traffic volume
projections, and LOS analysis results are shown in Figures 11 and 12, respectively.
Under this scenario, significant congestion would be expected to occur within the
following segments of the SR 202L mainline:

• A.M. Peak Hour:
- eastbound SR 202L mainline from 24th Street to the 1-10/SR51 TI Ramp S-E

entrance ramp
- westbound SR 202L mainline from the Center Parkway exit ramp to the east side

of the SR101 LlSR202L TI

• P.M. Peak Hour:
- eastbound SR 202L mainline from approximately 24th Street to the 1-10/SR51 TI

Ramp S-E entrance ramp
eastbound SR 202L mainline from the SR101L1SR202L TI to toe CeoterPa(kway
entrance ramp ~ < - •

- westbound SR 202L mainline from the Sky Harbor Bouievard/SR143 exit ramp to
Scottsdale Road entrance ramp

Alternative 1 would remove the "bottleneck" downstream of the 1-10/SR51 TI by
reconfiguring Ramp S-E and Ramp N-E to allow each ramp to enter the SR 202L
mainline with a "lane-add" design, developing four general-purpose lanes and one HOV
lane continuing to the east.

(Text continued on page 92)
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A high degree of congestion would continue to occur on the eastbound approach (5
general-purpose lanes and 1 HOV lane) to the SR101USR202L TI. The outside two
lanes would be dropped at the combined Ramp E-S/E-N exit. Once the ramp departs
the mainline, Ramp E-N (1 lane) would be developed as a tapered exit from Ramp E-S
(2 lanes). This mainline approach and ramp configuration would continue to result in
congested conditions that result in significant vehicle queuing during the P.M. peak
hour.

•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 Tlto SR 101L

Arizona Department of Transportation
Initial Design Concept Report

•

•

In the westbound direction of travel, congestion would continue to occur during the AM.
peak hour due to the current "bottleneck" on the westbound SR 202L mainline
approaching the SR101USR202L TI. Since this alternative would not improve the
existing lane configuration approaching the system interchange, congestion would be
anticipated similar to the No Build alternative.

The analysis results also indicate the westbound SR 202L currently experiences
congestion during the AM. peak hour between the Center Parkway exit ramp and the
SR101L1SR202L TI. This "bottleneck" would continue to occur since the westbound
mainline would not be improved west of the Scottsdale Road TI since this area is
outside the limits of this study.

Alternative 1 would improve the westbound SR 202L mainline departing the
SR101 USR202LTI by reconfiguring the Ramp N-W/S-W entrance to allow each ramp to
enter the mainline with a "lane-add" design, thereby eliminating the current "bottleneck"
at this location. Ramp S-W (1 lane) and Ramp N-W (2 lanes), would merge to develop a
three lane entrance into westbound SR 202L. This three lane ramp entrance, combined
with the westbound SR 202L mainline (2 lanes) would develop five general-purpose
lanes and one HOV lane departing the system interchange and continue to Scottsdale
Road. An auxiliary lane would also be provided between the McClintock Drive entrance
ramp and the Scottsdale Road exit ramp. This configuration would improve the capacity
of the westbound roadway between the system interchange and McClintock Drive.

Alternative 2

The Alternative 2 lane configuration, 2030 A.M. and P.M. peak hour traffic volume
projections, and LOS analysis results are shown in Figures 13 and 14, respectively.
Under this scenario, significant congestion would be expected to occur within the
following segments of the SR 202 mainline:

• AM. Peak Hour:
- eastbound SR 202L mainline from 24th Street to the 1-10/SR51 TI Ramp S-E

entrance ramp
- westbound SR 202L mainline from Center Parkway exit ramp to the

SR101USR202L TI entrance ramp

(Text continued on page 97)
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RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

Arizona Department of Transportation
Initial Design Concept Report

• P.M. Peak Hour:
eastbound SR 202L mainline from approximately 24 Street to the 1-10/SR51 TI
Ramp S-E entrance ramp
westbound SR 202L mainline from the Sky Harbor Boulevard/SR143 exit ramp to
Scottsdale Road entrance ramp

Similar to Alternative 1, Alternative 2 would remove the "bottleneck" downstream of the
1-10/SR51 TI by reconfiguring Ramp S-E and Ramp N-E to allow each ramp to enter the
SR 202L mainline with a "lane-add" design. This revised configuration would develop
four general-purpose lanes and one HOV lane that would continue to the east.

Alternative 2 would eliminate the "bottleneck" on the eastbound approach (6 general
purpose lanes and 1 HOV lane) to the SR101L1SR202L TI. The outside three lanes
would be dropped at the combined Ramp E-S/E-N exit, with three general-purpose and
one HOV lane continuing to the east on the SR 202L mainline. Each directional ramp
lane would be developed in advance of the system interchange. Once the combined
directional ramp (3 lanes) departs the mainline, Ramp E-N (1 lane) would diverge from
Ramp E-S (2 lanes). This mainline approach and ramp configuration would improve the
level-of-service on the eastbound mainline to LOS 'C' in the P.M. peak hour and
eliminate the queuing on the mainline.

In the westbound direction of travel, the "bottleneck" would be eliminated for the
westbound SR 202L mainline approaching the SR1 01 LlSR202L TI by providing three
general-purpose and one HOV lane through the interchange.

The analysis results also indicate the westbound SR 202L experiences congestion
during the A.M. peak hours between the Center Parkway exit ramp and the
SR 101 LlSR202L TI. This "bottleneck" would continue to occur since the westbound
mainline would not be improved west of the Scottsdale Road TI.

Alternative 2 would improve the westbound SR 202L mainline departing the
SR1 01 LlSR202LTI by reconfiguring the Ramp N-W/S-W entrance to allow each ramp to
enter the mainline with a "lane-add" design, thereby eliminating the "bottleneck" at this
location. Ramp S-W (1 lane) and Ramp N-W (2 lanes) would merge to develop a three
lane entrance into the westbound SR 202L mainline. This three lane ramp entrance,
combined with the westbound SR 202L mainline (3 lanes), would develop six general
purpose lanes and one HOV lane departing the system interchange. The outside
general-purpose lane would be dropped prior to the McClintock Drive entrance ramp
with a tapered merge design. The fifth general-purpose lane would continue to
Scottsdale Road, where it would be dropped with an AASHTO lane drop configuration.
An auxiliary lane would also be provided between the McClintock Drive entrance ramp
and the Scottsdale Road exit ramp. This configuration would improve the capacity of the
westbound roadway between the system interchange and McClintock Drive.

DMJM HARRIS AECOM
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2.5 SUMMARY OF OPERATIONAL ANALYSIS
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The operational analysis results are summarized below for two segments along the
eastbound SR 202L mainline, and one segment along the westbound mainline. The
eastbound mainline includes 24th Street to 32nd Street, and McClintock Drive to
SR1 01 LlSR202L TI, for the eastbound mainline. The westbound SR 202L mainline was
evaluated between the SR1 01 LlSR202L TI and McClintock Drive. The results of the
operational analysis are summarized in Tables 12 through 14.

Table 12 - Miles of LOS 'E' or 'F' for Each Alternative

Alternative 1 generally would add one general-purpose lane in each direction of travel
within the study area. The Alternative 1 conditions are expected to experience
approximately 9 miles of queuing (LOS 'E' and 'F'). This alternative would remove
"bottlenecks" that restrict traffic flow and thereby allow more vehicles to travel through
the corridor which in turn creates additional congestion downstream.

The additional capacity provided with Alternative 1 would be insufficient to meet the
anticipated traffic demand. Significant "bottlenecks" would still exist in the westbound
direction within the SR 101 L system Tl, where only two general-purpose lanes would be
provided on the westbound mainline, and on the mainline in the eastbound direction of
travel approaching the SR101 LlSR202L TI.

Alternative 2 would provide an additional eastbound general-purpose lane approaching
the SR1 01 LlSR202L TI when compared to Alternative 1. An additional westbound
general-purpose lane would also be provided through the SR1 01 LlSR202L TI. The
Alternative 2 conditions would be expected to experience approximately 5 miles of
queuing (LOS 'E' or 'F').

As shown in Table 12, Alternative 2 provides the least amount of LOS 'E' or 'F' queuing
length within the study corridor. The westbound "bottleneck" within the SR101 L system
TI would be removed under Alternative 2. However, this improvement does not
significantly reduce the westbound congestion since no westbound improvements are
planned west of Scottsdale Road. A significant operational improvement is anticipated
in the eastbound direction of travel.

Between 24th Street and 32nd Street, Alternatives 1 and 2 would eliminate the
"bottleneck" at the 1-10/SR51 TI, improving the eastbound level-of-service from LOS 'E'
to LOS '0', and result in the ability to carry an additional 1,600 vph in the A.M. peak
hour compared to the No-Build Alternative as shown in Table 13.
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Between McClintock Drive and SR 101 L, Alternatives 1 and 2 are not anticipated to
provide a significant operational improvement in the westbound direction of travel during
the A.M. peak hour. As shown in Table 13, Alternatives 1 and 2 are anticipated to carry
additional westbound traffic, but are still anticipated to operate at LOS IF' during the
A.M. peak hour due to the capacity of the mainline west of Scottsdale Road.

Table 13 - AM Peak Hour Performance Measures

Number of General Pur ose Lanes
Traffic Volume v h
Travel Seed m h

Density (vehlln-mile) (LOS)

Density (veh/ln-mile) (LOS)

4
6,300

15
104

6
7,800

18
79

Between 24th Street and 32nd Street, Alternatives 1 and 2 would eliminate the
"bottleneck" at the 1-10/SR51 TI thereby improving the eastbound level-of-service from
LOS IE' to LOS 10' in the P.M. peak hour. The capacity of the roadway would be
improved to allow an additional 1,300 vph in the P.M. peak hour when compared to the
No-Build alternative as shown in Table 14.

Between McClintock Drive and the SR101L1SR202L TI, Alternative 1 is not anticipated
to provide a significant improvement to the eastbound level-of-service during the P.M.
peak hour when compared to the No-Build alternative. However, Alternative 2 would be
expected to improve the level-of-service from LOS IF' to LOS 'C', and provide the
capacity for an additional 1,900 vph in the P.M. peak hour when compared to the No
Build Alternative.
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Table 14 - PM Peak Hour Performance Measures
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:,}~.;:_·.~::il ' !II. "P':k' .~l~Z~ ,~. ~:.,,; ~;. ,'l·""'.;i ..·.::r....;.:.{Mt'.w ~;~:AlternatJve,1'-:; c' ,:~~lternatlve,2 .

-.':" . '., !'.:.''':\: .' ., BetWeen 24lh Street and 3.2:'.t Street:,.: • .;0: . .
<

Eastbound
Number of General Purpose Lanes 3 4 4
Traffic Volume (vph) 5,900 7,200 7,300
Travel Speed (mph) 51 60 60

Density (veh/ln-mile)
38 30 30

(LOS E) (LOS D) (LOS D)
Between McClintock Drive and the SR101USR2Q2LTI :. '. "

Eastbound
Number of General Purpose Lanes 4 5 6
Traffic Volume (vph) 5,700 6,000 7,600
Travel Speed (mph) 27 26 60

Density (veh/ln-mile) (LOS)
71 82 22

(LOS F) (LOS F) (LOS C)
Westbound

Number of General Purpose Lanes 4 5 6
Traffic Volume (vph) 6,200 6,800 7,100
Travel Speed (mph) 55 62 62

Density (veh/ln-mile) (LOS)
29 23 17

(LOS D) (LOS C) (LOS B)
Note: Traffic volume shown reflects the volume that can be accommodated based on the CORSIM model output.
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•

•

Two design concepts were developed to provide additional general-purpose lanes
through the SR 202L corridor from the 1-10/SR51 TI to the SR101L1SR202L TI. These
alternatives were developed to conform with the adopted regional transportation plans,
achieve geometric design requirements, improve traffic operations, minimize
environmental impacts, minimize right-of-way acquisition and utility impacts, and
minimize construction costs.

Public agencies that have been coordinated with during the alternative development
and evaluation process include ADOT; MAG; Valley Metro Rail; SRPMIC; FHWA; and
the cities of Phoenix, Tempe, Scottsdale and Mesa.

3.2 EVALUATION CRITERIA

Six screening criteria were developed to evaluate the "No-Build" and each "Build"
alternatives. Each evaluation criterion is described below:

• Conformance with Adopted Regional Transportation Plans: This criterion
evaluated the ability of the alternatives to achieve the goals and objectives of the
Regional Transportation Plan.

• Geometric Design: The alternatives were evaluated for the use of applicable
geometric design criteria.

• Traffic Operations: This criterion evaluated the alternatives for potential benefits to
the operational performance and levels of service of the freeway system within the
study area.

• Environmental Considerations: The criterion evaluated the alternatives for its
social and economic considerations, amount of disturbance to developed areas and
vegetation, potential noise and air quality impacts, potential changes in visual
character and quality, potential impacts to cultural and biological resources and
hazardous materials issues.

• Right-of-Way Requirements and Utility Impacts: The alternatives were evaluated
based upon the right-of-way acquisition requirements and potential conflicts with
existing public utilities.

• Construction Cost: This criterion evaluated the construction cost of the
alternatives.
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• 3.3 SR 202L DESIGN CONCEPT ALTERNATIVES CONSIDERED

3.3.1 Introduction

Alternative freeway widening concepts were developed for SR 202L based on the
features required to meet the operational goals for the projected traffic volumes and
anticipated travel patterns.

Consideration was given to the SR 202L mainline, system interchange and service
interchange ramp operations and geometric design requirements; right-of-way
acquisition and utility impacts; environmental impacts and mitigation requirements;
conformance with regional transportation plans; and project costs.

No changes are proposed to the existing SR202L horizontal and verticaJ angnments. SR
202L would be widened to provide the additional mainline general-purpose lanes and
auxiliary lanes, and realign the existing system and service interchange ramps to
coincide with the widened mainline pavement.

•

•

Each alternative will retain the existing HOV lanes to encourage carpooling and support
the existing and planned Bus Rapid Transit (BRT) and express bus routes that use the
HOV lanes.

A brief description of each alternative, along with the results of the alternative
evaluation, is included in this section.

3.3.2 No-Build Alternative

The "No-Build" Alternative would not result in any of the improvements identified in the
RTPFP. The current congested freeway conditions would be expected to worsen as the
traffic demand continues to grow in the future.

This alternative would also retain the existing 4' median shoulder width on the
eastbound mainline between 24th Street and Priest Drive, and 10' outside shoulders
throughout the corridor. These narrow shoulders could introduce operational and safety
concerns in the future.

Based on the evaluation of the operational performance of the existing roadway
configuration with the updated 2030 traffic volume projections, along with an evaluation
of the current roadway shoulder widths, the No Build alternative has been determined to
be inadequate and was eliminated from further consideration.
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•

•

A design concept was developed to construct one additional general-purpose lane on
eastbound SR 202L from the 1-10/SR51 TI to the SR101L1SR202L TI, as presented in
Appendix D and described as follows:

• Add one general-purpose lane from the 1-10/SR51 TI to the SR101L1SR202L TI
• Add an auxiliary lane between the 44th Street TI entrance ramp and the 52nd Street

exit ramp, and between the Van Buren Street TI entrance ramp and the Priest Drive
TI exit ramp

The additional eastbound general-purpose lane would be developed at the 1-10/SR51
TI. The Ramp S-E/N-E entrance would be reconfigured to eliminate the existing ramp
merging configuration, and allow each directional ramp (1-10 HOV lane, 1-10 eastbound,
Ramp S-E and Ramp N-E) to enter the eastbound SR 202L mainline with a "lane-add"
design to develop one HOV and four general-purpose lanes to the 32nd Street entrance
ramp. The existing auxiliary lane would be retained between the 24th Street entrance
ramp and the 32nd Street exit ramp.

Five general-purpose lanes and one HOV lane would be provided between the 32nd

Street entrance ramp and the SR101 LlSR143 TI. The additional general-purpose lane
would be developed with the 32nd Street entrance ramp and would be dropped at the
combined Ramp E-S/E-N exit at the SR101L1SR143 TI. This two lane exit would be
developed as a mandatory exit from the outside freeway lane, with the second lane
designed as an optional lane with the freeway through movement.

Four general-purpose lanes and one HOV lane would be provided between the
SR101L1SR143 TI and Priest Drive. Auxiliary lanes would be provided between the 44th

Street entrance ramp and the 52nd Street exit ramp, and the Van Buren Street entrance
ramp and the Priest Drive exit ramp.

Five general-purpose lanes and one HOV lane would be provided between Priest Drive
and the SR101L1SR202L TI. The additional general-purpose lane would be developed
with the eastbound Sky Harbor Boulevard connector. This two lane entrance ramp
would provide a connection to the freeway mainline by adding two freeway lanes, with
the right lane merging into the mainline prior to the Priest Drive entrance ramp gore.
The Priest Drive and Center Parkway entrance ramps would enter the mainline with a
parallel entrance configuration. The eastbound connector road between Priest Drive
and Center Parkway would be realigned to retain the Priest Drive entrance ramp
connection to the widened SR 202L mainline.

The Scottsdale Road exit would be developed as a tapered exit from the outside
general-purpose lane. The Scottsdale Road entrance would be designed as a parallel

!
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•

•

Five general-purpose lanes and one HOV lane would be provided on the eastbound
mainline approaching the SR101USR202L TI. The combined Ramp E-S/E-N exit (2
lanes) would be developed as a two lane mandatory exit from the outside freeway
lanes. Three general-purpose lanes and one HOV lane would continue to the east on
the SR 202L mainline. Ramp E-N would be developed as a single lane "left exit" from
Ramp E-S with a tapered exit design. Ramp E-S (2 lanes) would continue to the south
to connect with SR 101 L.

This alternative would widen the existing roadway to provide a continuous 10' median
shoulder, 12' HOV lane, 12' general-purpose lanes, and a 12' outside shoulder
throughout the study area. The system and service interchange ramps would be
realigned to match the widened mainline roadway.

The existing onsite drainage systems would be reconfigured by constructing new catch
basins at the new shoulder location, and extending the existing lateral pipes to the new
catch basins. The existing offsite drainage systems would not be impacted by the
proposed roadway improvements. The proposed onsite drainage system concept is
shown in Appendix D and described in Section 4.8 of this report.

The additional piers required for the widening of the existing Salt River and Indian Bend
Wash bridges would not impact the hydraulic conditions of each waterway. Coordination
will be required with the City of Tempe and the FCDMC to obtain approval of the
necessary floodplain permits, design details for the interface of the bridge foundations
with the Indian Bend Wash drop structure and the Salt River CSA bank protection, and
construction requirements at Tempe Town Lake. Coordination will also be required with
ADOT and the Corps of Engineers to obtain a Section 404 Individual Permit for
construction access roads and new bridge piers that would be located within the river
channel.

The existing bridge structures would be widened to accommodate the proposed
roadway widening. The existing retaining walls would typically be removed and
reconstructed adjacent to the new roadway shoulder. Noise walls would be provided at
the locations a~hts determined by the noise technical analysis. The preliminary
noise wall locations are shown in Appendix D.

The existing FMS system would be impacted by the proposed roadway widening. The
proposed FMS system modifications are described in Section 4.10.3 of this report.

The existing signing, pavement markings and lighting would be modified in accordance
with the proposed lane requirements and roadway widths associated with Alternative 1.
The revised signing and pavement markings associated with this alternative is provided
in Appendix D.

DMJM HARRIS IAECOM
104 September 2006
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project features throughout the corridor.•
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•

•

The existing utilities that may be impacted by this alternative are discussed in Section
4.13 of this report. No significant utility impacts are anticipated with this alternative.

This alternative would require some minor reconfiguration of the existing parking lot
beneath the Mill Avenue overpass, removal and relocation of portions of existing
multiuse pathways, relocation of some existing light poles, and removal and
reconnection of retaining wall decorative features along Tempe Town Lake between Mill
Avenue and College Avenue.

The anticipated construction cost for this alternative is $140,600,000.- The order of
magnitude construction ite'mized cost estimate is presented in Section 5 of this report.

3.3.3.2 Alternative 2

An additional design concept was developed to construct additional general-purpose
lanes on eastbound SR 202L from the 1-10/SR51 TI to the SR101L1SR202L TI, as
presented in Appendix D and described as follows:

• Add one general-purpose lane from the 1-10/SR 51 TI to Scottsdale Road
• Add two general-purpose lanes from Scottsdale Road to the SR101 LlSR202L TI
• Add an auxiliary lane between the 44th Street TI entrance ramp and the 52nd Street

exit ramp, between the Van Buren Street TI entrance ramp and the Priest Drive TI
exit ramp, and between the Center Parkway TI entrance ramp and the Scottsdale
Road TI exit ramp.

The Alternative 2 roadway configuration is similar to Alternative 1 between the 1
10/SR51 TI and Priest Drive. Five general-purpose lanes and one HOV lane would be
provided on the eastbound SR 202L mainline between Priest Drive and the Scottsdale
Road entrance ramp. The additional general-purpose lane would be developed with the
eastbound Sky Harbor Boulevard connector. This two lane entrance ramp would add
two freeway lanes, with the right lane merging into the mainline prior to the Priest Drive
entrance ramp gore. The Priest Drive entrance---rarnp would enter the mainline with a
parallel entrance configuration. The eastbound connector road between Priest Drive
and Center Parkway would be realigned to retain the Priest Drive entrance ramp
connection to the widened SR 202L mainline.

The Center Parkway entrance ramp would be designed as a parallel entrance
transitioning into an auxiliary lane that would continue to the Scottsdale Road exit ramp.
The Scottsdale Road entrance ramp would be designed with a parallel entrance
configuration that would develop an additional general-purpose lane. The McClintock
Drive exit ramp would be designed as a tapered exit from the, outside freeway lane.
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Six general-purpose lanes and one HOV lane would be provided on the eastbound
mainline approaching the SR101L1SR202L TI. The combined Ramp E-S/E-N exit (3
lanes) would be developed as a three lane mandatory exit from the outside freeway
lanes. Three general-purpose lanes and one HOV lane would continue to the east on
the SR 202L mainline. Ramp E-N would bifurcate from Ramp E-S to develop the single
lane directional ramp to northbound SR 101 L. Ramp E-S (2 lanes) would continue to
provide access to southbound SR 101 L.

•
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•

•

This alternative would widen the existing roadway to provide a continuous 10' median
shoulder, 12' HOV lane, 12' general-purpose lanes, and a 12' outside shoulder. The
system and service interchange ramps would be realigned to match the widened
mainline roadway.

The existing onsite drainage systems would be reconfigured by constructing new catch
basins at the new shoulder location, and extending the existing lateral pipes to the new
catch basins. The existing offsite drainage systems would not be impacted by the
proposed roadway improvements. The proposed onsite drainage system concept is
shown in Appendix D and described in Section 4.8 of this report.

The additional piers required for the widening of the existing Salt River and Indian Bend
Wash bridges would not impact the hydraulic conditions of each waterway. Coordination
will be required with the City of Tempe and the FCDMC to obtain approval of the
necessary floodplain permits, design details for the interface of the bridge foundations
with the Indian Bend Wash drop structure and Salt River CSA bank protection, and
construction requirements atTempe Town Lake. Coordination will also be required with
ADOT and the Corps of Engineers to obtain a Section 404 Individual Permit for
construction access roads and bridge piers that would be located within the river
channel.

The existing bridge structures would be widened to accommodate the proposed
roadway widening. The existing retaining walls would typically be removed and
reconstructed adjacent to the new roadway shoulder. Noise walls would be provided at
the locations and heights determined by the noise technical analysis. The preliminary
noise wall locations are shown in Appendix D.

The existing FMS system would be impacted by the proposed roadway widening:Tfie
proposed FMS system modifications are depicted in Appendix D and described in
Section 4.10.3 of this report.

The existing signing, pavement markings and lighting would be modified in accordance
with the proposed lane requirements and roadway widths associated with Alternative 2.
The revised signing and pavement markings associated with this alternative are
provided in Appendix D.
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The existing utilities that may be impacted by this alternative as described in Section
4.13 of this report. No significant utility impacts are anticipated with this alternative.

This alternative would require some minor reconfiguration of the existing parking lot
beneath the Mill Avenue overpass, and removal and relocation of portions of existing
multiuse pathways, relocation of some existing light poles and removal and
reconnection of retaining wall decorative features, along Tempe Town Lake between
Mill Avenue and College Avenue.

The anticipated construction cost for this alternative is $148,800,000. The order of
magnitude construction itemized cost estimate is presented in Section 5.0 of this report.

3.3.4 SR 202L Westbound

3.3.4.1 Alternative 1

A design concept was developed to construct one additional general-purpose lane on
westbound SR 202L from the SR101L1SR202L TI to Scottsdale Road as presented in
Appendix D.

This alternative would widen the existing roadway to provide a continuous 10' median
shoulder, 12' HOV lane, 12' general-purpose lanes, and a 12' outside shoulder. The
system and service interchange ramps would be realigned to match the widened
mainline roadway.

The existing westbound SR 202L mainline configuration (two general-purpose lanes
and one HOV lane) would be retained through the system interchange.

Alternative 1 would improve the westbound SR 202L mainline departing the
SR101L1SR202L TI by reconfiguring the Ramp N-W/S-W entrance to allow each ramp
to enter the mainline with a "lane-add" design, thereby eliminating the current"
bottleneck" at this location. Ramp S-W (1 lane) and Ramp N-W (2 lanes) would merge
to develop a three lane entrance into westbound SR 202L. This three lane ramp
entrance, combined with the westbound SR 202L mainline (2 lanes) would provide five
general-purpose lanes and one HOV lane departing the system interchange.

The additional general-purpose lane would be dropped at the Scottsdale Road TI with
an AASHTO lane drop, with four general-purpose lanes and one HOV lane continuing to
the west to match the existing freeway configuration.

An auxiliary lane would also be provided between the McClintock Drive entrance ramp
and the Scottsdale Road exit ramp. The Scottsdale Road exit ramp would be designed
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•

The existing onsite drainage systems would be reconfigured by constructing new catch
basins at the new shoulder location, and extending the existing lateral pipes to the new
catch basins. The existing offsite drainage systems would not be impacted by the
proposed roadway improvements. The proposed onsite drainage system concept is
shown in Appendix D and described in Section 4.8 of this report.

The additional piers required for the widening of the existing Salt River and Indian Bend
Wash bridges would not impact the hydraulic conditions of each waterway. Coordination
will be required with the City of Tempe and the FCDMC to obtain approval of the
necessary floodplain permits, design details for the interface of the bridge foundations
with the -Indian Bend Wash drop structure and Salt River CSA bank protection, and
construction requirements at Tempe Town Lake. Coordination will also be required with
ADOT and the Corps of Engineers to obtain a Section 404 Individual Permit for
construction access roads and bridge piers that would be located within the river
channel.

The existing bridge structures would be widened to accommodate the proposed
roadway widening. The existing retaining walls would typically be removed and
reconstructed adjacent to the new roadway shoulder. Noise walls would be provided at
the locations and heights determined by the noise technical analysis. The preliminary
noise wall locations are shown in Appendix D.

The existing FMS system would be impacted by the proposed roadway widening. The
proposed FMS system modifications are depicted in Appendix D and described in
Section 4.10.3 of this report.

The existing signing, pavement markings and lighting would be modified in accordance
with the proposed lane requirements and roadway widths associated with Alternative 1.
The revised signing and pavement markings associated with this alternative are
provided in Appendix D.

No new right-of-way acquisition is anticipated with this alternative. Temporary
Construction Easements (TCE's) may be required to support the construction of various
project features throughout the corridor.

The existing utilities that may be impacted by this alternative are described in Section
4.13 of this report. No significant utility impacts are anticipated with this alternative.

The anticipated construction cost for this alternative is $34,400,000. The order of
magnitude construction itemized cost estimate is presented in Section 5.0 of this report.
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•

•

An additional design concept was developed to construct two additional general
purpose lanes on westbound SR 202L from the SR101USR202L Tl to Scottsdale Road,
as presented in Appendix D and described as follows:.

• Add two general-purpose lanes from the SR101USR202L Tl to McClintock Drive
• Add one general-purpose lane from McClintock Drive to Scottsdale Road
• Add an auxiliary lane from the McClintock Drive entrance ramp to the Scottsdale

Road exit ramp.

This alternative would provide three general-purpose lanes and one HOV lane on the
SR 202L mainline through the SR101USR202L Tl, eliminating the current bottleneck at
this location.

Alternative 2 would improve the westbound SR 202L mainline departing the
SR101USR202L Tl by reconfiguring the Ramp N-W/S-W entrance to allow each ramp
to enter the mainline with a "lane-add" design. Ramp S-W (1 lane) and Ramp N-W (2
lanes) would merge to develop a three lane entrance into westbound SR 202L. This
three lane ramp entrance, combined with the westbound SR 202L mainline (3 lanes)
would provide six general-purpose lanes and one HOV lane departing the system
interchange. .'

The outside general-purpose lane would be terminated east of the McClintock Drive
entrance ramp with a 65:1 merge taper, providing five general-purpose lanes and one
HOV lane approaching Scottsdale Road. The outside general-purpose lane would be
terminated again at the Scottsdale Road Tl with an AASHTO lane drop configuration,
providing four general-purpose lanes and one HOV lane continuing to the west to match
the existing freeway configuration.

An auxiliary lane would also be provided between the McClintock Drive entrance ramp
and the Scottsdale Road exit ramp. The Scottsdale Road exit ramp would be designed
as a two-lane exit with the aUXiliary lane dropped at the exit ramp, and the outside
general-purpose lane designed as an option lane with the freeway through movement.

This alternative would widen the existing roadway to provide a continuous 4' median
shoulder, 12' HOV lane, 12' general-purpose lanes, and a 12' outside shoulder between
SR 101 L and Scottsdale Road. West of Scottsdale Road, the HOV and general
purpose lanes would be shifted with striping to restore the 10' median shoulder to match
the existing roadway configuration that continues to the west.

The mainline roadway width would be reduced to provide a 2' median shOUlder, 11'
HOV lane, 11' general-purpose lanes, and a 10' outside shoulder at the Ramp N-W/S-W
gore due to physical restrictions caused by the existing bridge structures, bridge piers,
and roadway geometries. This restriction is limited to approximately 600' within the
system interchange area. West of the Ramp N-W/S-W gore, the 4' median shoulder and
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12' lane widths would be restored with striping tapers that would be developed through
the mainline horizontal curve.•
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The existing onsite drainage systems would be reconfigured by constructing new catch
basins at the new shoulder location, and extending the existing lateral pipes to the new
catch basins. The existing offsite drainage systems would not be impacted by the
proposed roadway improvements. The proposed onsite drainage system concept is
shown in Appendix 0 and described in Section 4.8 of this report.

The additional piers required for the widening of the existing Salt River and Indian Bend
Wash bridges would not impact the hydraulic conditions of each waterway. Coordination
will be required with the City of Tempe and the FCDMC to obtain approval of the
necessary floodplain permits, design details for the interface of the bridge foundations
with the Indian Bend Wash drop structure and ·Salt River CSA bank protection, and
construction requirements at Tempe Town Lake. Coordination will also be required with
ADOT and the Corps of Engineers to obtain a Section 404 Individual Permit for
construction access roads and bridge piers that would be located within the river
channel.

The existing bridge structures would be widened to accommodate the proposed
roadway widening. The existing retaining walls would typically be removed and
reconstructed adjacent to the new roadway sh"6ulder. Noise walls would be provided at
the locations and heights determined by the noise technical analysis. The preliminary
noise wall locations are shown in Appendix D.

The existing FMS system would be impacted by the proposed roadway widening. The
proposed FMS system modifications are depicted in Appendix 0 and described in
Section 4.10.3 of this report.

The existing signing, pavement markings and lighting would be modified in accordance
with the proposed lane requirements and roadway widths associated with Alternative 2.
The revised signing and pavement markings associated with this alternative are
provided in Appendix D.

No new right~of-way acquisition is anticipated with this alternative. Temporary
Construction Easements-fFCE'S) may be required to support the construction of various
project features throughout the corridor.

The existing utilities that may be impacted by this alternative are described in Section
4.13 of this report. No significant utility impacts are anticipated with this alternative.

The anticipated construction cost for this alternative is $35,200,000. The order of
magnitude construction itemized cost estimate is presented in Section 5.0 of this report.
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The "No-Build" and "Build" alternatives were evaluated in terms of their technical merits
and environmental impacts when compared with the evaluation criteria.
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3.3.5.1 No-Build Alternative

The "No-Build" Alternative would not result in any of the improvements identified in the
RTPFP. The current congested freeway conditions would be expected to worsen as the
traffic demand continues to grow in the future.

This alternative would also retain the existing 4' median shoulder width on the
eastbound mainline between 24th Street and Priest Drive, and 10' outside shoulders
throughout the corridor. These narrow shoulders could introduce operational and safety
concerns in the future.

Based on the evaluation of the operational performance of the existing roadway
configuration with the updated 2030 traffic volume projections, along with an evaluation
of the current roadway shoulder widths, the No Build alternative has been determined to
be inadequate and was eliminated from further consideration.

3.3.5.2 Alternative 1 (Eastbound)

• The advantages of the Alternative 1 (Eastbound) roadway alternative are as follows:

• This alternative would provide improved capacity and LOS 'D' or better operating
conditions for the segment of SR 202L between the 1-10/SR51 TI and Priest Drive.
Between 24th Street and 32nd Street, an additional 1,600 vph would be
accommodated in the A.M. peak hour at LOS 'D', and an additional 1,300 vpd would
be accommodated in the P.M. peak hour at LOS 'D'. By comparison, the No-Build
alternative would operate at LOS 'E' in the A.M. and P.M. peak hours.

• This alternative would improve the east departure of the SR51/SR101L TI by
eliminating the existing "bottleneck" at the Ramp S-E/N-E entrance.

• Auxiliary lanes would be provided between the 24th Street entrance ramp and the
32nd Street exit ramp, between 44th Street entrance ramp and 52nd Street exit
ramp, and the between Van Buren Street entrance-Falllp and Priest Drive exit ramp
which will provide more efficient configuration for traffic entering and exiting the
freeway.

• This alternative would provide improved capacity for the segment of SR 202L
between the McClintock Drive and the SR101USR202L TI. An additional 300 vph
could be accommodated in the P.M. peak hour and reduce the length of queuing by
approximately 2 miles when compared to the No-Build alternative.

• An additional lane would be provided on the SR 202L mainline approaching the
SR101USR202L TI, allowing the combined Ramp E-S/E-N exit to be developed as a
two lane mandatory exit.

• • No new right-of-way would be required for this alternative.

DMJM HARRIS IAECOM
111 September 2006



• The bridge widening required over the Salt River and Indian Bend Wash would not
impact the hydraulics of the waterways.

• No significant utility relocations would be required with this alternative.
• No significant impacts would occur to existing features within Rio Salado Park and

Tempe Town Lake.
• Lowest estimated project cost ($140,600,000).

•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

•

•

The disadvantages of the Alternative 1 (Eastbound) roadway configuration are as
follows:

• The segment of the SR 202L mainline between the Center Parkway and
SR101L1SR202L TI would continue to operate at LOS 'F' during the P.M. peak hour.

• The eastbound SR202L approach to the SR101L1SR202L TI would not provide the
general-purpose lanes ~equired in advance of a system interchange in accordance
with the current ADOT design practice.

• This alternative would not provide an auxiliary lane between the Center Parkway
entrance ramp and the Scottsdale Road TI.

3.3.5.3 Alternative 2 (Eastbound)

The advantages of the Alternative 2 (Eastbound) roadway configuration are as follows:

• This alternative would provide the same capacity improvements as Alternative 1 for
the segment of the SR202L mainline between the 1-10/SR51 TI and Priest Drive.

• Auxiliary lanes would be provided between the 24th Street entrance ramp and the
32nd Street exit ramp, between 44th Street entrance ramp and 52nd Street exit
ramp, between Van Buren Street entrance ramp and Priest Drive exit ramp, and
between the Center Parkway entrance ramp and the Scottsdale Road exit ramp.

• This alternative would provide greatly improved capacity and level-of-service for the
segment of SR 202L between the Priest Drive and the SR101USR202L TI. The
level-of-service would be improved to LOS 'C', as compared to LOS 'F" with
Alternative 1. An additional 1,900 vph would be accommodated during the P.M. peak
hour as compared to Alternative 1. Less than 1 mile of traffic queuing would be
anticipated approaching the SR101USR202L TI.

• An additional two lanes would be provided approaching the SR101USR202L TI.
The combined Ramp E-S/E-N exit would be developed with a three lane mandatrny
exit from the eastbound mainline in accordance with the current ADOT design
practice.

• No new right-of-way would be required for this alternative.
• The bridge widening required over the Salt River and Indian Bend Wash would not

impact the hydraulics of the waterways.
• No significant utility relocations would be required with this alternative.
• No significant impacts would occur to existing features within Rio Salado Park and

Tempe Town Lake.

I
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The disadvantages of the Alternative 2 (Eastbound) roadway configuration are as
follows:•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

• Highest estimated project cost ($148,800,000).

3.3.5.4 Alternative 1 (Westbound)

The advantages of the Alternative 1 (Westbound) roadway configuration are as follows:

• This alternative would provide improved capacity for the segment of SR 202L
between the SR101L1SR202L TI and Scottsdale Road. An additional 1,500 vph
would be accommodated in the A.M. peak hour when compared with the No-Build
Alternative.

• This alternative would improve the west departure of. the SR101L1SR202L TI by
eliminating the existing "bottleneck" at the Ramp S-E/N-E entrance.

• An auxiliary lane would be provided between the McClintock Drive entrance ramp
and the Scottsdale Road exit ramp.

• No new right-of-way would be required for this alternative.
• The bridge widening required over the Salt River and Indian Bend Wash would not

impact the hydraulic condition at these waterways.
• No significant utility relocations would be required with this alternative.
• Lowest estimated project cost ($34,400,000)

• The disadvantages of the Alternative 1 (Westbound) roadway configuration are as
follows:

• The segment of the SR 202L mainline between the SR101L1SR202L TI and Center
Parkway would continue to operate at LOS 'F' in the P.M. peak hour. However, this
operating condition is caused by existing capacity restrictions that occur west of
Scottsdale Road.

• The westbound SR202L mainline would remain in the current configuration of two
general-purpose lanes and one HOV lane at the SR101 LlSR202L TI. The existing
"bottleneck" would continue to provide a capacity restriction for the segment of the
SR 202L mainline to the east of the system interchange.

3.3.5.5 Alternative 2 (Westbound)

The advantages of the Alternative 2 (Westbound) roadway configuration are as follows:

• This alternative would provide improved capacity for the segment of SR 202L
between the SR101L1SR202L TI and Scottsdale Road. An additional 900 vph would
be accommodated in the A.M. peak hour when compared with the Alternative 1.

• This alternative would improve the west departure of the SR101L1SR202L TI by
eliminating the existing "bott.leneck" at the Ramp S-E/N-E entrance.

•
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• The westbound SR 202L mainline approaching the SR101L1SR202L TI would be
improved to provide three general-purpose lanes and one HOV lane through the
system TI, thereby eliminating the current "bottleneck" at this location.

• An auxiliary lane would be provided between the McClintock Drive entrance ramp
and the Scottsdale Road exit ramp.

• The two general-purpose lanes added to the SR 202L mainline departing the
SR101 LlSR202L TI would be terminated with a frequency of one "lane-drop" per
mile. This configuration is consistent with current ADOT design practice.

• This segment of the SR 202L would be constructed with the ultimate number of
lanes with this project. This alternative would allow for future capacity improvements
to the SR 202L mainline west of this study area as additional funding becomes
available.

• No new right-of-way would be required for this alternative.
• The bridge widening required over the Salt River and Indian Bend Wash would not

impact the hydraulic condition of the waterways.
• No significant utility relocations would be required with this alternative.

•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L
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•

•

The disadvantages of the Alternative 2 (Westbound) roadway configuration are as
follows:

• The segment of the SR 202L mainline between the SR101L1SR202L TI and Center
Parkway would continue to operate at LOS 'F' in the P.M. peak hour due to existing
capacity restrictions on the SR 202L mainline that occur west of Scottsdale Road.

• Highest estimated project cost ($35,200,000).

3.3.5.6 Recommended SR 202L Mainline Alternatives

Alternative 2 is recommended as the Preferred Alternative for the SR 202L mainline in
the eastbound and westbound directions of travel. In making this recommendation, the
design team completed a multidiscipline screening process that included agency input.

Roadway geometric design, traffic operational characteristics, right-of-way impacts,
environmental impaCts, and estimated construction cost were the criteria used for the
selection process.

This final selection of the Preferred Alternative will occur after completion of additional
coordination meetings with the local agencies, and after the completion of a public
information meeting to solicit comments from the local community. Comments received
from the agencies and stakeholders will be evaluated prior to the final selection of the
Preferred Alternative.
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•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

3.4 SERVICE INTERCHANGES

3.4.1 Introduction

Arizona Department of Transportation
Initial Design Concept Report

The widening of the SR 202L mainline would require modifications of the existing single
point urban interchanges at 24th Street, 32nd Street, 44th Street and Scottsdale Road.

The interchange modification options were developed in order to retain the existing lane
configurations for the crossroads and ramp terminals, optimize the geometric design
elements of the ramp and intersection roadways, minimize environmental impacts,
maintain the improvements within the existing right-of-way, minimize construction costs,
and minimize impacts to local traffic during construction.

, '

Each interchange was also evaluated to determine 'if minor modifications to the ramp
intersections could be made to support the WB-67 design vehicle.

3.4.2 24th Street Single Point Urban Interchange

The widening of the 24th Street TI Overpass (Structure No. 2021, MP 0.70) and bridge
abutments would impact the existing 24th Street TI intersection by requiring Ramp B to
be realigned as shown on Figure 15 on page 118. One option was considered for the
reconfiguration of this interchange.

• The 24th Street horizontal and vertical alignments and approach lanes would be retained
in their current configuration.

The proposed realignment of Ramp B would improve the horizontal geometry for the
opposing left-turn movements by increasing the separation distance between vehicle
paths. All right-turning roadways would be modified to accommodate the WB-67 design
vehicle.

The existing traffic signals would be relocated in accordance with the modified
interchange design.

•

3.4.3 ..-32-n-d Street Single Point Urban Interchange

The widening of the 32nd Street TI Overpass (Structure No. 2022, MP 1.75) and bridge
abutments would impact the existing 32nd Street TI by requiring a portion of Ramp B to
be realigned as shown on Figure 16 on page 119. Ramp D would remain in its current
configuration. One option was considered for the reconfiguration of this interchange.

The 32nd Street horizontal and vertical alignments and approach lanes would be
retained in their current configuration.

The new Ramp B alignment would require a new compound curve for the left-turn
roadway that would conform to the requirements of ADOT's Roadway Design

I
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Guidelines (RDG). All right-turning movements would be modified to accommodate the
WB-67 design vehicle.•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
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•

•

The existing traffic signals would be relocated in accordance with the modified
interchange design.

3.4.4 44th Street Single Point Urban Interchange

The widening of the 44th Street TI Overpass (Structure No. 2140, MP 2.90) and addition
of new bridge piers would impact the existing 44th Street TI. Two options for the
reconfiguration of this interchange are shown on Figures 17 and 18 on pages 120 and
121.

The 44th Street horizontal and vertical alignments and approach lanes would be retained
in their current configuration.

The first option would widen the existing bridge by conventionally widening the existing
abutment and constructing new piers in-line with the existing piers. This bridge
configuration would require three of the existing ramps (Ramps B, C and D) to be
realigned to avoid the new piers as depicted on Figure 17. A large retaining wall would
be required along the north side of the SR143 TI Ramp E-S.

The new Ramp B alignment would require a new compound curve for the left-turn
roadway that would conform to the requirements of the RDG. All right turning
movements would be modified to accommodate the WB-67 design vehicle.

The existing traffic signals would be relocated in accordance with the modified
interchange design. The order of magnitude construction cost for this option is
$3,900,000.

The second option would widen the existing structure by using "straddle bents", The
new piers would span over the existing left-turning roadways and be placed within a
raised median island at the crossroad intersection. The existing abutments would be
widened in-line with existing structure. The existing ramp left-turn movements would
remain in the current configuration. This interchange option is depicted on Figure 18.

The piers would be protected from traffic with raised curb that would be placed around
the median island. The piers would be set back a minimum of 2' behind the face of
curb.

The order of magnitude construction cost estimate for the second alternative is
$2,800,000.

Option 2 is recommended as the preferred option at the 44th Street TI because it would
reduce the required reconstruction of the existing ramps and the ramp intersection,

DMJM HARRIS IAECOM
116 September 2006



could result in a shorter construction period, and would result in a savings of
approximately $1,100,000.•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

•

•

3.4.5 Scottsdale Road Single Point Urban Interchange

The widening of the Scottsdale Road TI Overpass (Structure No. 2263, MP 7.71) would
impact the existing Scottsdale Road TI by potentially requiring realignment of the
intersection ramps at the crossroad intersection. Two options for the reconfiguration of
this interchange are shown on Figures 19 and 20 on pages 122 and 123.

The Scottsdale Road horizontal and vertical alignments and approach lanes would be
retained in their current configuration.

The first option would widen the existing single span bridge by widening the existing
abutment and superstructure. The widened abutment would be placed in-line with the
existing abutment with chamfered corners. All of the existing ramps would be realigned
to avoid the abutments.

The new ramp alignments would require the ratio of the compound curvature for the left
turning roadways to exceed the criteria recommended in the RDG. All right-turning
movements will be modified to accommodate the WB-67 design vehicle.

The existing traffic signals would be relocated in accordance with the modified
interchange design. The order of magnitude construction cost for this alternative is
$4,300,000.

The second option would widen the existing bridge abutments by using straddle bents
that would span over the existing left-turn ramp roadways, thereby avoiding any
realignment of the ramps near the crossroad intersection. All right-turning movements
would be modified to accommodate the WB-67 design vehicle. This interchange option
is shown on Figure 20.

The piers would be protected from traffic with raised curb that would be placed around
the median island. The piers would be set back a minimum of 2' behind the face of
curb.

The order of magnitude construction cost estimate for Option 2 is $4,300,000.

Option 2 is recommended as the preferred option at the Scottsdale Road TI because it
would not require the reconstruction of the existing ramps. Since the ramps would not
be reconstructed at the crossroad, this option would be anticipated to reduce traffic
impacts during construction.
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RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

4.0 MAJOR DESIGN FEATURES OF THE RECOMMENDED
ALTERNATIVE

4.1 DESIGN CONTROLS

SR 202L is classified as an Urban Principal Freeway/Expressway. A summary of the
design controls for the mainline lanes is provided in Table 15. A summary of the design
controls for the mainline and service interchange ramps are provided in Tables 15, 16
and 17.

Table 15 - Design Controls for SR 202L Mainline

Design Speed (Existing):

Su erelevation:
Cross Sio e:
Lane Width:

2030
60 mph (MP 0.00 to MP 2.50)
65 m h MP 2.50 to MP9.80
Match existin 0.06 ftlft maximum
2.0%
12 ft.

Shoulder Width:
Median:
Outside:

10ft.
12 ft.

Maximum Horizontal Curve:
Maximum Gradient:
Ta er Rate:
Sio e Standards:

Cut slopes:
Fill s/o es:

Minimum Vertical Clearance
Highway structure:
Pedestrian overpass:

3 de ree, 27 minutes
Not a Iicable, match existin
65:1

Varies, 3: 1 maximum
Varies, 3: 1 maximum

16.5 ft.
17.5 ft.

Table 16 - Design Controls for System Interchange Ramps

Desi n Year:
Desi n Seed:
Superelevation:
Cross Sio e:
Pavement Width:

Sin Ie lane ram s:
Two lane ram s:
Three lane ram s:

Lane Width:
Shoulder Width:

Inside shoulder:
Outside shoulder:

Maximum Horizontal Curvature:

DMJM HARRIS IAECOM
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2030
55 m h
Match Existin (0.06 ftlft maximum)
2.0%

28 ft.
36 ft., Ius 2 ft. offset to barrier
48 ft., Ius 2 ft. offset to barrier
12 ft.

4 ft., Ius 2 ft. offset to barrier
8 ft., Ius 2 ft. offset to barrier
5 de ree, 15 minute
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RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

Table 16 - Design Controls for System Interchange Ramps (continued)

Varies, 3:1 maximum
Varies, 3:1 maximum

16.5 ft.
17.5 ft.

Table 17 - Design Controls for Service Interchange Ramps

'~~:~'¥~i'DE:sCRiRT,)~'~)o?C'R1:~iA~(lf-~1I~j~r~iw.~i~AIfUE~f;0<Rfi5ESIGN~t~·!N~J:,,:"!j;i,~]: .. " <,~,,!}fi.'<;'!"" ~d"'~i," .,'. ;';i\:-1lI ...-:·~,·~ ";.'!..l"~)f. ,. jf. '>. ',,: "'... IN·~, .. I:,!''''':~.... .,1\,i>il~' :i'~l.

Design Year: 2030
Design Speed:

- Nose of gore (exit ramps):
55 mph (MP 0.00 to MP 2.50)
60 mph (MP 2.50 to MP 9.80)

- Nose of gore (entrance ramps):
50 mph (MP 0.00 to MP 2.50)
55 mph (MP 2.50 to MP 9.80)

- Nose of gore 60 mph
- Ramp body: 50 mph
- Ramp terminal: 35 mph

Superelevation:
Match Existing (0.06 tuft

maximum)
Pavement Width:

- Single lane exit ramp: 22 ft., plus 2 ft. offset to barrier
- Two lane exit ramp: 34 ft., plus 2 ft. offset to barrier
- Entrance ramp: 28 ft., plus 2 ft. offset to barrier

Lane Width: 12 ft.
Maximum Horizontal Curve: 6 degree, 45 minute
Maximum Gradient: +4%, -5%, +/- 3% at crossroad
Slope Standards:

- Cut slopes: Varies, 3:1 maximum
- Fill slopes: Varies, 3: 1 maximum

Minimum Vertical Clearance:
- Highway structure: 16.5 ft.
- Pedestrian overpass: 17.5 ft.

4.2 ROADWAY CONFIGURATION

4.2.1 Eastbound

The additional eastbound general-purpose lane would be developed at the 1-10/SR51
TI. The Ramp S-E/N-E entrance would be reconfigured to eliminate the existing ramp
merging configuration, and allow each directional ramp (1-10 HOV lane, 1-10 eastbound,
Ramp S-E and Ramp N-E) to enter the eastbound SR 202L mainline into its own lane to
develop one HOV and four general-purpose lanes at 24th Street. This freeway section

DMJM HARRIS IAECOM
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would continue to the 32nd Street entrance ramp. The existing auxiliary lane would be
retained between the 24th Street entrance ramp and the 32nd Street exit ramp.

Five general-purpose lanes and one HOV lane would be provided between the 32nd

Street entrance ramp and the SR101L1SR143 TI. The additional general-purpose lane
would be developed with the 32nd Street entrance ramp and would be dropped at the
combined Ramp E-S/E-N exit at the SR101L1SR143 TI. This two lane exit would be
developed as a mandatory exit from the outside freeway lane, with the second lane
designed as an optional lane with the freeway through movement.

•
RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

Arizona Department of Transportation
Initial Design Concept Report

•

•

Four general-purpose lanes and one HOV lane would be provided between the
SR101 LlSR143 TI and Priest Drive. New auxiliary lanes would be added between the
44th Street entrance ramp and the 52nd Street exit ramp, and between the Van Buren
Street entrance ramp and the Priest Drive exit ramp.

Five general-purpose lanes and one HOV lane would be provided on the eastbound SR
202L mainline between Priest Drive and the Scottsdale Road entrance ramp. The
additional general-purpose lane would be developed with the eastbound Sky Harbor
Boulevard connector. This two lane entrance ramp would add two freeway lanes, with
the right lane merging into the mainline prior to the Priest Drive entrance ramp gore.
The Priest Drive entrance ramp would enter the mainline with a parallel entrance
configuration. The eastbound connector road between Priest Drive and Center Parkway
would be realigned to retain the Priest Drive entrance ramp connection to the widened
mainline.

The Center Parkway entrance ramp would be designed as a parallel entrance that
transitions into an auxiliary lane that would continue to the Scottsdale Road exit ramp.
The Scottsdale Road entrance ramp would be designed with a parallel entrance
configuration that would transition into an additional general-purpose lane that continues
to the SR101 LlSR202L TI. The McClintock Drive exit ramp would be designed as a
tapered exit from the outside freeway lane.

Six general-purpose lanes and one HOV lane would be provided on the eastbound
mainline approaching the SR101 USR202L TI. The combined Ramp E-S/E-N exit (3
lanes) would be developed as a three lane mandatory exit from the outside freeway
lanes. Three general-purpose lanes and one HOV lane would continue to the--east on
the SR 202L mainline. Ramp E-N would bifurcate from Ramp E-S to develop the single
lane directional ramp connection to northbound SR 101L Ramp E-S (2 lanes) would
continue to provide access to southbound SR 101L.

The service and system interchange ramps would be realigned to match the widened
SR 202L mainline. Minor realignment of the ramps would be required at the 24th Street,
32nd Street and 44th Street crossroad intersections.
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The westbound SR 202L mainline would provide three general-purpose lanes and one
HOV lane through the SR101L1SR202L TI, eliminating the current bottleneck at this
location.

•
RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

4.2.2 Westbound

Arizona Department of Transportation
Initial Design Concept Report

•

•

The second additional westbound general-purpose lane would be developed at the
SR101L1SR202L TI. The Ramp N-W/S-W entrance would be reconfigured to eliminate
the existing ramp merging configuration, which would allow the SR 202L mainline and
directional ramps to enter the westbound SR 202L mainline in their own lane.

The added lanes would provide six general-purpose lanes and one HOV lane departing
the SR101 LlSR202L TI. The outside general-purpose lane would be terminated east of
the McClintock Drive entrance ramp with a 65:1 merge taper, providing five general
purpose lanes and one HOV lane approaching Scottsdale Road. The outside general
purpose lane would be terminated again at the Scottsdale Road TI with an AASHTO
lane drop configuration, providing four general-purpose lanes and one HOV lane
continuing to the west to match the existing freeway configuration.

An auxiliary lane would also be provided between the McClintock Drive entrance ramp
and the Scottsdale Road exit ramp. The Scottsdale Road exit ramp would be designed
as a two-lane exit with the auxiliary lane dropped at the exit ramp, and the outside
general-purpose lane designed as an option lane with the freeway through movement.

This alternative would widen the existing roadway to provide a continuous 4' median
shoulder, 12' HOV lane, 12' general-purpose lanes, and a 12' outside shoulder between
SR 101L and Scottsdale Road. West of Scottsdale Road, the HOV and general
purpose lanes would be shifted with striping to restore the 10' median shoulder to match
the existing roadway configuration that continues to the west.

The westbound mainline roadway width would be reduced to provide a 2' median
shoulder, 11' HOV lane, 11' general-purpose lanes, and a 10' outside shoulder at the
Ramp N-W/S-W gore due to physical constraints caused by existing directional ramp
bridge structures, bridge piers, and roadway geometries. This restriction is limited to
approximately 600 feet within the system interchange area. West of the Ramp N-W/S-W
gore, the 4' median shoulder and 12' lane widths would be restored with striping tapers
within the mainline horizontal curve.

The service and system interchange ramps would be realigned to match the widened
SR 202L mainline.

4.3 HORIZONTAL AND VERTICAL ALIGNMENTS

Plan and profile sheets are provided in Appendix D for the Recommended Alternative.
The plans include the horizontal and vertical alignments for the existing SR 202L
mainline, system and service interchange ramps, and arterial streets. No modifications

I
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are proposed to the existing horizontal and vertical alignments for the SR 202L mainline
and crossroads.•
RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l
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•

4A ACCESS CONTROL

Access control already exists and will be maintained in accordance with ADOT and
FHWA Access Control Policy requirements.

4.5 RIGHT-OF-WAY

Acquisition of new right-of-way within the project limits is not anticipated for this project.
Temporary Construction Easements (TCE's) will be required for the construction of the
Recommended Alternative. The TCE locations and limits will be finalized during final
design.

A strip of right-of-way along Mill Avenue was abandoned to the City of Tempe by ADOT
Board Resolution. For the current project (H6871 01 C), ADOT will reacquire the Mill
Avenue right-of-way by resolution. Upon completion of this project, ADOT may again
abandon the Mill Avenue surface rights back to City of Tempe, but retain aerial rights for
the Mill Avenue Viaduct.

4.6 STRUCTURES

This section describes the issues and recommended structural elements for the
widening of SR 202L within the study limits. These elements include recommendations
for the widening of existing bridge structures, retaining walls, noise walls, and reinforced
box culverts.

4.6.1 Introduction

Twenty-three mainline overpasses would be widened to accommodate the additional
new general-purpose lanes and auxiliary lanes associated with the recommended
alternative. The overpasses that would be widened include the following structures:

• 24th Street TI Overpass (eastbound widening), Structure No. 2021, MP 0.70
• 32nd Street TI Overpass (eastbound widening), Structure No. 2022, MP 1.75
• Grand Canal Bridge (eastbound widening), Structure No. 2023, MP 2.01
• 40th Street TI Overpass (eastbound widening), Structure No. 2024, MP 2.45
• 44th Street TI Overpass (eastbound widening), Structure No. 2140, MP 2.90
• East Papago TI Underpass EB (eastbound widening), Structure No. 2160, MP 3.25
• 48th Street Overpass EB (eastbound widening), Structure No. 2198, MP 3.45
• Ramp B Overpass EB (eastbound widening), Structure No. 2208, MP 3.89
• 52nd Street Overpass EB (eastbound widening), Structure No. 2210, MP 4.04
• Van Buren Street Overpass EB (eastbound widening), Structure No. 2212, MP 4.20
• Washington Street Overpass EB (eastbound widening), Structure No. 2214, MP 4.52
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• SPRR/Grand Canal Bridge EB (eastbound widening), Structure No. 2217, MP 4.83
• Sky Harbor Boulevard WB Overpass EB (eastbound widening), Structure No. 2219,

MP 5.02
• Mill Avenue Viaduct EB (eastbound widening), Structure No. 2258, MP 6.34
• West Pedestrian Overpass EB (eastbound widening), Structure No. 2259, MP 7.13
• East Pedestrian Overpass EB (eastbound), Structure No. 2260, MP 7.41
• College Avenue Overpass EB (eastbound widening), Structure No. 2261, MP 7.55
• Scottsdale Road TI Overpass EB (eastbound widening), Structure No. 2263, MP

7.71
• Scottsdale Road TI Overpass WB (westbound widening), Structure No. 2263, MP

7.71
• Indian Bend Wash Bridge EB (eastbound widening), Structure No. 2265, MP 8.06
• Indian Bend Wash Bridge WB (westbound widening), Structure No. 2265, MP 8.06
• Salt River Bridge EB (eastbound widening), Structure No. 2268, MP 8.17
• Salt River Bridge WB (westbound widening), Structure No. 2269, MP 8.17

The existing Priest Drive and Center Parkway underpasses would not be modified as a
result of the proposed improvements. Retaining walls would be necessary near the
south abutments at these bridges to accommodate the additional freeway lanes.

The existing bridge superstructures are either cast-in-place post-tensioned concrete box
girder or precast prestressed AASHTO concrete girder bridges. A summary of the
existing bridge structures is provided on Table 4 on page 26.

This study included an evaluation of potential alternatives to widen the existing bridges.
This evaluation included the examination of numerous issues that included the ability to
maintain minimum vertical clearances during construction, minimum vertical clearances
for the widened bridge structures, maintenance of traffic during construction,
constructibility of the widened portion of the bridge, potential impacts to the existing
ramps and ramp intersections, aesthetics, and construction costs. While this document
is not intended to select the final bridge configuration at each location, the anticipated
and feasible structure type(s) are discussed for each location.

The existing bridge configuration and possible widening scenarios are provided in Table
4 on page 26 and Table 18 on page 168.

4.6.2 Possible Bridge Widening Alternatives

Several bridge superstructure widening alternatives were considered for the existing
structures that would be impacted by the proposed project.

Cast-in-Place Post-Tensioned Concrete Box Girder

Post-tensioned structures are utilized extensively on the Regional Freeway System and
are the predominant structure type within this segment of SR 202L.
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The advantages of utilizing post-tensioned box girders for the widening of the existing
structures include:•
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• This superstructure configuration would be consistent with the majority of the
existing bridges that would be widened with the project and could match the
aesthetics of the existing bridges.

• A similar superstructure configuration as the existing bridge would allow the designer
to predict structural behavior with greater accuracy.

• This superstructure configuration would accommodate various roadway geometric
situations that occur at interchange ramp taper and gore areas.

• The widened portion of the bridge can be built on falsework above traffic. If the
required falsework vertical clearance is not available, the superstructure could be
built at the elevation needed to provide the minimum vertical clearance and then
hydraulically lowered into the final position.

The disadvantages of utilizing post-tensioned box girders for widening of existing
structures would be:

• Overpass structures located over roads would require the construction of the bridge
with falsework in order to maintain traffic. The use of falsework would introduce the
following issues for evaluation:

Reduced vertical clearances: A minimum of 16' vertical clearance over active
traffic lanes is desirable during construction. The falsework clearance has been
reduced below this limit on some previous projects by using overhead crash
beams. However, the use of crash beams for sites with reduced vertical
clearance is now discouraged due to safety and operational concerns. The
minimum falsework clearance could be mitigated by constructing the widened
portion of the bridge on falsework at an elevation higher than the existing bridge,
and then lowering the superstructure onto the abutments and piers by
hydraulically jacking. However, this would make the construction of the bridge
more complex and resulting in increased costs for the bridge.
Traffic impacts during construction: The use of falsework would require
temporary closures of a crossroad left-turn and through lanes during portions of
the bridge construction activities due to the presence of falsework support towers
and restrictions on the maximum span length for the falsework girders. Typical
falsework spans are generally limited to a maximum opening of 60 feet.
Increasing the falsework spans would require larger falsework girders that may
not be readily available to the contractor, which could increase the project cost
and construction schedule duration.
Construction costs: Post-tensioned structures are typically more cost effective if
constructed on soffit fill. The majority of the bridges on this project support
freeway crossings over arterial streets, irrigation canals, railroads, transit lines
and waterways which will preclude a soffit fill construction method. Therefore, the
widening of the existing bridges with this superstructure configuration would
require the use of falsework, which would increase the cost of the bridge
construction.
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Construction duration: A cast-in-place post-tensioned superstructure would
generally exceed the duration required for precast girder bridge construction by
approximately 30 days. The construction duration for bridge widening post-tensioned
after deck placement should also be increased by approximately 60 days to allow for
creep and shrinkage in the widened structures to occur prior to placing a concrete
deck closure pour. The overall increase in construction duration by utilizing a post
tensioned box girder option for the bridge widening instead of precast girders would
be anticipated to be approximately 90 days.
Multi-span bridges make the construction of falsework and lowering the
superstructure into place by hydraulic jacking problematic: The hydraulic jacking of
the superstructure must be sequenced carefully to ensure that unintentional
redistribution of forces do not lead to overstressing the superstructure.
Matching the new and existing bridge decks: Many variables must be considered
that affect the long and short term camber of a bridge including temperature, creep
and shrinkage. Larger closure pours, the placement of additional deck thickness with
subsequent deck milling, placement of an asphalt overlay, developing more detailed
camber calculations, providing additional creep and shrinkage testing of the concrete
mix, and providing higher construction quality control can help ensure the existing
and new bridge deck elevations will match at the interface.

•
Precast Prestressed Concrete Girders

A significant number of precast, prestressed concrete girder bridges have been
constructed throughout the Regional Freeway System. The UPRR/Grand Canal
Overpass, Indian Bend Wash Overpass, and Salt River Bridge utilized a variety of
AASHTO concrete girder superstructure designs. AASHTO girders or precast
prestressed box beams are an excellent alternative structure type for the widening of
both CIP post-tensioned concrete box girder and precast girder bridges.

The advantages of utilizing precast sections include:

• Reduced construction duration: The majority of the creep and shrinkage that would
occur in the precast girders would be completed prior to erection of the girder.
Therefore, the widened portion of the bridge deck can be placed with one pour, and
would not require a closure pour.

• Falsework: The use of precast girders would eJ.iminate the need for falsework,
thereby reducing the impacts to traffic during the construction of the bridge.
Crossroad closures would be required during the erection of the girders, placement
of stay-in-place deck forms, and concrete placement of the deck.

The disadvantages of utilizing precast sections would include:

• Depth of superstructure: A precast girder bridge would generally required a deeper
superstructure section, which could impact the vertical clearance over the crossroad.

• Roadway geometry: A precast girder superstructure is not as conducive as post-
• tensioned boxes to accommodate unique roadway geometry situations that occur at
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traffic interchange ramp connections. Therefore, and additional deck "wasted deck"
area may be necessary at certain locations.•

RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

•

•

Spliced Girders

Spliced girder superstructure bridges include precast segments that are post-tensioned
together to form one composite superstructure unit. Relatively few spliced girders have
been previously constructed for bridges on the Regional Freeway System.

The advantages of spliced girder superstructure construction would include:

• Span length: The use of spliced precast girders could extend the allowable span
lengths over conventional precast girders.

• Falsework requirements: Spliced precast girders could reduce the number of
falsework supports, if a composite cast-in-place and precast superstructure bridge
configuration is desired for a certain location.

• Constructibility: A spliced precast girder superstructure could be built on falsework
at an elevation higher than the final position (to maintain vertical desired clearances
beneath the falsework to the crossroad). The superstructure could then be lowered
into final position by hydraulic jacking.

• Aesthetics: Spliced girder superstructure alternatives can be detailed to match the
aesthetics of the existing structure.

• Traffic impacts during construction: The use of spliced girders may reduce the
duration of the bridge construction, thereby reducing the time that crossroad traffic
would be impacted.

The disadvantages of spliced girder superstructures would include:

• Design complexity: The design of the bridge widenings would be complicated and
would require careful consideration of time-dependent effects of creep and
shrinkage.

• Construction complexity: The construction of the bridge would require multiple
prestressing stages.

Composite Steel Girders

Composite steel girders were considered for the bridge widenings associated with this
project. However, steel girder bridges are not typically cost competitive in Arizona. In
addition, steel girders typically require a long fabrication and delivery schedule, and
additional maintenance. Therefore, steel girder superstructure alternatives were
eliminated from consideration.

4.6.3 Design and Constructibility Requirements

The bridge design and constructibility issues were discussed extensively with
representatives of ADOT's Bridge Design Section, Phoenix Construction District, and
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representatives of the local agencies. Therefore, the initial evaluation of alternatives for
the widening of the existing bridge structures included the items shown below.•
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Vertical Clearance

A minimum temporary vertical clearance of 15'-0" is typically requested for the
construction of a new or widened bridge that would be built over existing arterial streets,
and 16'-0" over existing freeways. Vertical clearances less than 16'-0" require overhead
crash barriers to be placed in advance of the falsework openings. The crash barrier is
intended to positively stop an overheight vehicle prior to entering the falsework opening.
Therefore, the development of alternative bridge widening configurations attempted to
achieve 16'-0" minimum vertical clearance.

ADOT Bridge Design Section has requested the bridge widening alternatives provide
16'-6" vertical clearance over the crossroads in the final position. If the overpass
currently provides less than 16-6" vertical clearance, then the existing clearance should
be retained for the widened portion of the overpass where practicable.

Crossings of the Union Pacific Railroad (UPRR), Salt River Project (SRP), and Valley
Metro Rail would be required to meet the vertical clearance requirements of these
agencies.

Bridge Barriers

The SR 202L mainline bridges would include 32" height F-shaped half barriers at the
edge of the bridge deck. Bridges that pass over another freeway at a system
interchange would use 42" height F-shaped half barrier.

Concrete Strength

Current bridge design procedures limit the maximum 28 day compressive strength of
the concrete to 6,000 psi. If a higher concrete strength is needed for a precast
prestressed girder alternative, the final designer can consider concrete strengths up to
7,000 psi with approval from ADOT Bridge Design Section.

Design Code

ADOT Bridge Design Section's current policy is that Load and Resistance Factor
Design (LRFD) will not be required for the design of widenings of existing bridges that
were previously designed using the AASHTO Standard Specifications. All of the
widened bridges would be designed using the allowable stress design or load factor
design method in accordance with the Standard Specifications for Highway Bridges 
1th Edition (2002), AASHTO, as superseded by the ADOT Bridge Practice Guidelines.
Any new bridge structures shall be designed in accordance with the most current ADOT
Bridge Design Guidelines.
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All of the existing bridge structures were originally designed utilizing the HS-20 loading
conditions, with provisions for an additional 25 pounds per square foot of deck area for
a future wearing surface. In addition to the HS-20 loading, all of the existing bridges
were also designed for the Alternate Interstate loading, except for the following bridges:

• 24th Street TI Overpass
• 32nd Street TI Overpass
• Grand Canal Bridge

•
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The widened structures should be designed utilizing the same live load and additional
dead load conditions shown in the as-built drawings.

Maintenance of Traffic, Railroad and Transit System Operations

Minimizing the impacts to the traveling public, railroads and transit system operations
will be an important consideration in the bridge widening type selection.

Condition of Existing Bridges

The ADOT Bridge Maintenance records were reviewed to evaluate the condition of the
existing bridges. No major deficiencies were noted for any of the existing structures.

4.6.4 Evaluation of Existing Structure Widening Alternatives

The alternatives and initial recommended structure solution for widening each bridge is
discussed in this section of the report. A summary of the bridge widenings is presented
in Table 18 following the site-specific discussions. The selection of a bridge widening
configuration is a preliminary recommendation that has been used for cost estimating
purposes and is based upon the information known at the time of this report. A detailed
structure evaluation and selection process will be performed during the design phase of
the project.

Unless noted otherwise, it is anticipated that all or part of the existing concrete deck
overhangs on the existing bridges would be removed to allow the widened portion of the
bridge to be connected to the existing superstructure.

4.6.4.1 24th Street TI Overpass (Structure No. 2021! MP 0.70)

Existing Bridge Configuration

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge passing over. 24th Street. The existing 24th Street TI is a single point urban
interchange (SPUI), with all left-turn movements passing below the overpass. The span

• length of the existing bridge is 243'.
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The bridge supports the east and westbound SR 202L roadways and is constructed
within a crest vertical curve on a tangent horizontal alignment. The crossroad passes
beneath the bridge without requiring the bridge to be on a skew. The bridge cross slope
is crowned (2%) sloping toward the outside shoulder of each roadway.
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The existing eastbound roadway width on the bridge is 67.92'. The widening of this
structure will add one general-purpose lane in the eastbound direction, revising the
roadway width on the bridge to 81.92'.

Foundation Type

The existing bridge substructure consists of full height abutments founded on a dual row
of battered steel piles and a single row of straight steel piles.

It is anticipated that the widened bridge substructure would match the existing
substructure, except that drilled shafts will be utilized instead of steel piles.

Feasible Structure Type and Traffic Control Requirements

The span length of the existing bridge (243') would preclude the use of conventional
prestressed, precast 'girder alternatives for widening this bridge.

A typical CIP post-tensioned box girder superstructure for the bridge widening would
require restricted falsework clearances that would impact the operations of the
interchange during the bridge construction activities.

Two additional options were considered including a CIP post-tensioned box girder
superstructure that would be constructed above the existing structure's finished grade
on falsework (to achieve 16'-0" minimum temporary vertical clearance), and then
lowered into final position using hydraulic jacks. The second option , a spliced girder
superstructure, would construct the bridge using precast segments that are then post
tensioned together to develop a composite superstructure.

Either of these options could be designed and constructed at this location while
·matrafafning the recommended minimum vertical falsework clearance. The temporary
interchange configuration would include a minimum of two through-lanes and one left
turn lane in each direction of travel. One left-turn lane and all right-turn lanes would be
retained on the ramps during the bridge construction activities.

Site Specific Issues

There are no other site specific issues that would require consideration at this location.
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The existing vertical clearance at this structure is approximately 17'-5". The final
vertical clearance for the widened superstructure would be approximately 17'-1".•
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Recommendation

Both the hydraulically jacked CIP post-tensioned box girder and spliced girder
alternatives are potential options at this location. The hydraulically jacked CIP PT box
girder alternative was selected for cost estimating purposes. A detailed analysis of both
options should be evaluated during the final design.

4.6.4.2 32nd Street TI Overpass (Structure No. 2022, MP 1.75)

Existing Bridge Configuration

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge passing over 32nd Street. The existing 32nd Street TI is a SPUI, with all left-turn
movements passing below the overpass. The span length of the existing bridge is 189
feet.

The bridge is constructed within a crest vertical curve on a tangent horizontal alignment
and a skew 18° 57' 09" with the crossroad. The bridge supports east and westbound
traffic and is superelevated at a rate of 2.4% toward the south.

The existing eastbound roadway width on the bridge is 67.92'. The widening of this
structure will add one general-purpose lane in the eastbound direction, modifying the
roadway width on the bridge to 81.92'.

Foundation Type

The existing bridge substructure consists of full height abutments founded on a single
row of battered steel piles and a single row of straight steel piles.

It is anticipated that the widened bridge substructure would match the existing
substructure, except that drillecLsflaftswill be utilized instead of steel piles.

To eliminate the need to relocate Ramp D, the outside corners of the widened abutment
would be chamfered.

Feasible Structure Type and Traffic Control

The span length of the existing bridge (189'), would preclude the use of conventional
precast, prestressed girder alternatives for the widened bridge area.
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A typical CIP post-tensioned box girder superstructure for the bridge widening would
require restricted falsework clearances and would impact the operations of the
interchange during the bridge construction activities.•
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Two additional options were considered including a CIP post-tensioned box girder
superstructure that would be constructed above the existing structure's finished grade
on falsework (to achieve 16'~0" minimum temporary vertical clearance), and then
lowered into final position using hydraulic jacks. The second, a spliced girder
superstructure, would construct the bridge using precast segments that are then post
tensioned together to develop a composite superstructure.

Either of these options could be designed and constructed at this location while
maintaining the recommended minimum vertical falsework clearance. The temporary
interchange configuration would include a minimum of two through-lanes and one left
turn lane in each direction of travel. One left-turn lane and all right-turn lanes would be
retained on the ramps during the bridge construction activities.

Site Specific Issues

There are no other site specific issues that would require consideration at this location.

Vertical Clearance

The existing vertical clearance at this structure is approximately 17'-1". Approximately
16'-10" vertical clearance would be provided for the widened bridge configuration.

Recommendation

Both the hydraulically jacked CIP post-tensioned box girder and spliced girder
alternatives are potential options at this location. The hydraulically jacked CIP PT box
girder option was selected for cost estimating purposes. A detailed analysis of both
options should be considered during final design.

4.6.4.3 Grand Canal Bridge (Structure No. 2023, MP 2.01)

Existing Bridge Configuration

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge that passes over the Grand Canal and associated SRP maintenance roads. The
span length of the bridge is 140'.

The bridge is constructed on a vertical tangent and within a tangent horizontal alignment
with a skew of 8° 15' 00" with the crossroad. The bridge supports east and westbound
traffic and is superelevated at a rate of 3.2% to the north.
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The existing bridge deck includes a taper following the 32nd Street entrance ramp, with
the roadway width on the deck varying from approximately 104.7' at Abutment 1 to 96.8'
at Abutment 2. The widening of this structure would add one general-purpose lane in
the eastbound direction, modifying the roadway width on the bridge to 116.3' and 110'
for Abutments 1 and 2, respectively.
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Foundation Type

The existing substructure for the Grand Canal Bridge consists of partial height integral
abutments founded on a dual row of straight steel piles.

It is anticipated that the widened bridge structure would match the existing substructure,
except that drilled shafts will be utilized instead of steel piles.

Feasible Structure Type and Traffic Control

Two feasible bridge widening alternatives were evaluated including matching the
superstructure configuration of the existing bridge, and utilizing precast prestressed
concrete AASHTO Type VI girders.

If precast girders are utilized, special attention to bridge details will be required to
ensure that the connection between the widened portion of the superstructure and
substructures are similar to the integral action of the existing bridge structure. Stay-in
place deck forms shall be utilized with precast for deck placement over the canal.

The existing bridge crosses over two SRP maintenance roads that are located on each
side of the canal. Coordination will be required with SRP to develop the design and
construction details required to allow SRP to continue to operate and maintain their
canal during and after the bridge construction activities.

Site Specific Issues

The bank-to-bank width of the Grand Canal is approximately 55'. Maintenance roads
are located on each side of the canal. SRP representatives have indicated a minimum
temporary vertical clearance of 13'-6" should be provided over their maintenance roads.

Vertical Clearance

The existing vertical clearance above the SRP maintenance roads is approximately 20'
6". Since the existing bridge would be widened on the high side of the superelevated
SR 202L mainline, the edge of the widened bridge will be at an elevation higher than the
existing conditions.

DMJM HARRIS IAECOM
138 September 2006



While it is possible to span the canal with falsework to widen the existing bridge in a
manner that would match the existing cast-in-place post-tensioned concrete box girder
superstructure, it is anticipated that the preferred alternative may be a precast girder
alternative using AASHTO Type VI girders. This alternative would reduce the duration of
the bridge construction and minimize impacts to SRP maintenance operations. This
alternative was used in the project cost estimate.
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A detailed analysis both options should be considered during final design.

4.6.4.4 40th Street TI Overpass (Structure No. 2024, MP 2.45)

Existing Bridge Configuration

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge passing over 40th Street. The existing 40th Street TI is a tight diamond·
interchange with ramp connections in all directions of travel. The span length of the
existing bridge is 153'.

The bridge is constructed within a crest vertical curve on a tangent horizontal alignment
and a skew of 18° 57' 09" with the crossroad. The bridge supports east and westbound
traffic with a 2% normal cross-slope on the eastbound roadway and a variable cross
slope on the westbound roadway.

The existing eastbound roadway width on the bridge is 67.92'. The widening of this
structure would add one general-purpose lane and one auxiliary lane in the eastbound
direction of travel, modifying the roadway width on the bridge to 93.92'.

Foundation Type

The existing substructure for the 40th Street TI Overpass consists of partial-height
abutments founded on a dual row of drilled shafts. It is anticipated that the widened
bridge substructure would match the existing substructure.

Feasible Structure Type and Traffic Control

Two alternatives were evaluated to widen the existing structure. The first alternative
would be to match the existing cast-in-place post-tensioned concrete box girder bridge
to the widened portion of the bridge. The second alternative would utilize a precast
prestressed concrete AASHTO girder superstructure configuration.

The use of AASHTO Super VI girders would require the compressive strength of the
concrete used for the girders to be raised to 7,500 psi. ADOT policy limits the 28-day
concrete compressive strength to 7,000 psi for precast structural elements. Therefore, it
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is anticipated the existing structure would be widened using the cast-in-place post
tensioned concrete box girder configuration that would match the existing bridge.•
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The bridge would be constructed on falsework to maintain traffic through the
interchange. In order to maintain a minimum 16'-0" vertical clearance below the
falsework, the temporary interchange configuration would include a minimum of one
through-lane and one left-lane in each direction of travel. One left-turn lane and all right
turn lanes would be retained on the ramps.

Site-Specific Issues

This overpass is located near the Motorola 52nd Street Superfund Site. Therefore, the
allowable depth of excavation may be limited for the new bridge foundations. Site
monitoring for hazardous materials may be required during the geotechnical
investigation and foundation excavation activities.

Vertical Clearance

The existing vertical clearance at this structure is approximately 17'-10". The vertical
clearance that would be provided for the widened structure would be approximately
17'-4".

Recommendation

The CIP post-tensioned box girder alternative was selected as the preferred option for
cost estimating purposes. A detailed analysis of other options should be considered
during final design.

4.6.4.5 44th Street TI Overpass (Structure No. 2140, MP 2.90)

Existing Bridge Configuration

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over 44th Street. The existing 44th Street TI is a SPUI, with all left-turn
movements passing below the overpass. The span lengths for the three spans of the
existing bridge are 65', 160' and 65' respectively.

The bridge is constructed within a crest vertical curve on a tangent horizontal alignment
and a skew of 5° 09' 27" with the crossroad. The bridge supports the east and
westbound SR 202L roadways. The SR 202L mainline is crowned to the outside at 2%.

The existing eastbound roadway width on the bridge is 55.92'. The widening of this
structure would add one general-purpose lane and one auxiliary lane in the eastbound
direction of travel, modifying the roadway width on the bridge to 81.92'.
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Per section 3.4.4 of this report, two options for bridge layouts were considered at this
location. The first option would widen the existing structure by conventionally widening
the existing abutment and constructing new piers in-line with the existing piers. This
bridge configuration would require three of the existing ramps (Ramps S, C and D) to be
realigned to avoid the new piers. A large retaining wall would be required along the
north side of the SR143 TI Ramp E-S.
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The second option would widen the existing structure by using "straddle bents" that
would allow the new piers to span over the existing left-turning roadways. The new piers
would be placed within a raised median island at the crossroad intersection. The
existing abutments would be widened in-line with existing structure.

Option 2 is recommended as the preferred alternative at the 44th Street TI because it
would reduce the required reconstruction of the existing ramps, cost less, and requires
a shorter construction period.

Foundation Type

The existing substructure for the 44th Street TI overpass consists of full height
abutments and piers founded ·on spread footings.

It is anticipated that the widened substructure would match the existing substructure
elements, except that straddle bents may be utilized to extend the pier line to avoid
impacting the existing interchange ramps.

Feasible Structure Types and Traffic Control Measures

The main span length of 160' would preclude the use of conventional precast
prestressed concrete girder alternatives. Therefore, it is anticipated the widened portion
of the bridge would match the existing bridge configuration. A shallower girder section
would be could to maintain the existing vertical clearance.

The superstructure could be built on falsework (with 16'-0" vertical clearance) and
10werediRto-ptace with hydraulic jacking.

A spliced girder option was also evaluated that would utilize precast structural elements
that would be post-tensioned together. The splice girder option would not require
jacking.

These bridge widening alternatives would allow the interchange to remain open to traffic
with two crossroad lanes and one left-turn lane in each direction of travel. One left-turn
lane and all right-turn lanes would be retained on the ramps during the bridge
construction activities. The construction of the spread footing would restrict ramp traffic
to one lane.
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• Site Specific Issues

This overpass is located near the Motorola 52nd Street Superfund Site. Therefore, the
allowable depth of excavation may be limited for the new bridge foundations. Site
monitoring for hazardous materials may be required during the geotechnical
investigation and foundation excavation activities.

Vertical Clearance

The existing vertical clearance at this structure is approximately 15'-10". The final
vertical clearance for the widened superstructure would be approximately 15'-10", with
the utilization of a shallower girder section.

Recommendation

•

•

Both the hydraulically jacked CIP post-tensioned box girder and spliced girder
alternatives are potential options at this location. The hydraulically jacked CIP PT box
girder option that is 6" shallower than the existing structure was selected for cost
estimating purposes. A detailed analysis of both options should be considered during
final design.

4.6.4.6 East Papago TI Underpass EB (Structure 2160, MP 3.25)

Existing Bridge Configuration

The existing bridge is a four span cast-in-place post-tensioned concrete box girder
bridge passing over SR 143. The 44th Street TI entrance ramp also merges with the
eastbound SR 202L mainline at this location. The span lengths for the four spans of the
existing bridge are 42.8',95', 130' and 50' respectively.

The bridge is constructed within a crest vertical curve on a horizontal curve which
creates a variable skew with SR 143. The bridge supports the eastbound SR 202L
roadway with variable superelevation to the south. The eastbound bridge exhibits a
grade break where the ramp enters the mainline.

Since the 44th Street TI entrance ramp merges into the SR 202L mainline at this
location, the roadway width varies across the bridge. The existing eastbound clear
roadway width varies from approximately 86.5' at Abutment 1 to 68.5' at Abutment 2.
The widening of this structure would add one general-purpose lane and one auxiliary
lane in the eastbound direction of travel, modifying the roadway width on the bridge to
109.5' and 93.9' at Abutments 1 and 2, respectively.
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The existing substructure for this bridge consists of partial height abutments and piers
founded on spread footings. It is anticipated that the widened substructure elements
would match the existing bridge substructure. However, the existing pier foundation for
the SR143/SR202L TI Ramp E-N would be in partial conflict with the widened abutment
for the SR 202L mainline overpass. A special foundation design would be necessary for
the pier to avoid a conflict with the Ramp E-N foundation.
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Feasible Structure Type and Traffic Control

The existing SR 202L mainline structure is a cast-in-place post-tensioned concrete box
girder bridge. Three structural options would be feasible for widening the existing
structure. The first option would widen the existing bridge using the same superstructure
configuration. The superstructure would need to be built on falsework and lowered into
place in order to maintain the 16'-0" vertical clearance required for construction over
freeways. A long term lane closure would probably be required on SR 143 (in each
direction of travel) for the bridge superstructure construction activities.

The second option would utilize "side-by-side" precast prestressed modified Type BIV
box beams (54" deep). The use of 54" deep box beams would be feasible with the use
of 7,000 psi concrete. While the use of a precast box would not precisely match the
aesthetics of the existing bridge, this superstructure alternative would eliminate the
need for lane closures on SR 143 during the bridge construction activities. The first
span of this bridge is located below the SR143/SR202L Ramp N-E bridge. Special
equipment would be needed to erect girders for the span located below the directional
ramp bridge.

The third alternative would utilize a cast-in-place conventional reinforced box girder for
the first span, and precast boxes for the remaining spans. This option would eliminate
the need for the special equipment needed to erect the girders below the ramp bridge.

A precast prestressed AASHTO concrete girder alternative was initially considered, but
was eliminated from consideration because the required depth of the superstructure
would not provide sufficient vertical clearance over SR 143.

Site-Specific Issues

This overpass is located near the Motorola 52nd Street Superfund Site. Therefore, the
allowable depth of excavation may be limited for the new bridge foundations. Site
monitoring may be required during the geotechnical investigation and foundation
excavation activities.

I
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The existing vertical clearance for this structure is approximately 17'-4". The final
vertical clearance for the widened superstructure would be approximately 16'-7",
assuming the 54" modified Type BIV box beams are used for the bridge widening.

•
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•

•

Recommendation

The side-by-side precast box girder option (all spans) was selected for cost estimating
purposes. A detailed analysis of the other options should be considered with the final
design.

4.6.4.7 48th Street Overpass EB (Structure No. 2198, MP 3.45)

Existing Bridge Configuration

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over 48th Street. The span lengths for the three spans of the existing
bridge are 40', 96', and 40'.

The bridge is located within a crest vertical curve on a tangent horizontal alignment with
a skew of 17° 18' 22" with 48th Street. The bridge supports the west and eastbound
roadways, with a 2% cross-slope on the eastbound roadway and variable cross-slope
on the westbound roadway.

The existing eastbound clear roadway width on the bridge is 67.92'. The widening of
this structure would add one general-purpose lane and one auxiliary lane in the
eastbound direction of travel, modifying the roadway width on the bridge to 93.92'.

Foundation Type

The existing substructure for the 48th Street Overpass consists of partial height
abutments founded on a single row of drilled shafts, and piers founded on spread
footings. It is anticipated that the widened bridge substructure would match the existing
substructure elements.

Feasible Structure Type and Traffic Control

The existing structure was built as a cast-in-place post-tensioned concrete box girder
bridge. Two structural alternatives were considered that would provide a minimum 16'
6" vertical clearance over 48th Street. The first alternative would widen the existing
bridge using the same superstructure configuration. The widened portion of the
structure would be required to be constructed above the final elevation on falsework (to
achieve 16'-0" minimum temporary vertical clearance), and then lowered into final
position using hydraulic jacks.
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The second alternative would utilize "side-by-side" precast prestressed Type BIV box
beams. While the use of a precast box would not precisely match the aesthetics of the
existing bridge, this superstructure alternative would greatly reduce lane restrictions and
traffic impacts on 48th Street.•
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A precast prestressed AASHTO concrete girder alternative (Type III girders) was initially
considered, but AASHTO girders would be deeper than the box beams thereby
reducing the vertical clearance to approximately 16 feet.

Site-Specific Issues

This overpass is located near the Motorola 52nd Street Superfund Site. Therefore, the
allowable depth of excavation for the new bridge foundations may be limited. Site
monitoring may be required during the geotechnical investigation and foundation
excavation activities.

Vertical Clearance

The existing vertical clearance for the structure is approximately 17'-3". The final vertical
clearance for the widened superstructure would be approximately 16'-6", assuming
Type BIV box beams are used for the bridge widening. The existing vertical clearance
will be verified by survey during Stage II design.

• Recommendation

The precast box option was selected for cost estimating purposes. A detailed analysis
of the other alternatives should be considered during final design.

4.6.4.8 Ramp B Overpass EB (Structure No 2208. MP 3.89)

Existing Bridge Configuration

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over 52nd Street Ramp B. The span lengths for the three spans of the
existing bridge are 40', 70' and 40'.

The bridge is located within a vertical tangent section within a horizontal curve with a
variable skew with Ramp B. The bridge supports eastbound roadway with 5.5%
superelevation that slopes toward the south.

•
The existing eastbound clear roadway width on the bridge is 67.92'. The widening of
this structure would add one general-purpose lane in the eastbound direction of travel,
modifying the roadway width on the bridge to 81.92'.
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The existing substructure consists of stub abutments founded on a single row of
battered steel piles and a single row of straight steel piles. The piers are founded on
spread footings.

•
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•

•

It is anticipated that the widened bridge substructure elements would match the existing
bridge, except that drilled shafts would be utilized instead of steel piles.

Feasible Structure Type and Traffic Control

The existing structure is a cast-in-place post-tensioned concrete box girder bridge, and
it is anticipated that the widened portion of the bridge would match the existing
superstructure configuration.

The bridge would be constructed on falsework. The widened portion of the structure
would be required to be constructed above the final elevation on falsework in order to
achieve 16'-0" minimum temporary vertical clearance, and then lowered into final
position using hydraulic jacks.

Non-standard precast girders would be another feasible option.

Given the location of this structure, a reduced temporary vertical clearance of 14'-0"
may be considered at this location. However, overhead crash beams would be required
to be located in advance of the falsework opening.

Site-Specific Issues

This overpass is located near the Motorola 52nd Street Superfund Site. Therefore, the
allowable depth of excavation for the new bridge foundations may be limited Site
monitoring may be required during the geotechnical investigation and foundation
excavation activities.

Vertical Clearance

The existing vertical clearance for this structure is approximately 16'-8". The final
vertical clearance for the widened superstructure would be approximately 16'-0".

Since this vertical clearance is less than the desired 16'-6", additional options for the
superstructure design should be considered including higher strength concrete, variable
depth girder at the center span, and lowering the existing Ramp Broadway.
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The CIP PT box girder option that would be jacked into position was selected for cost
estimating purposes. A detailed analysis of the options should be considered during
final design.
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•

4.6.4.9 52nd Street Overpass EB (Structure No. 2210, MP 4.04)

Existing Bridge Configuration

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over 52nd Street. The span lengths for· the three spans of the existing
bridge are 75', 140' and 75'.

The bridge is located within a vertical tangent section and a horizontal curve that results
in a variable skew with 52nd Street. The bridge supports the eastbound roadway with
5.5% superelevation toward the south.

The existing eastbound clear roadway width on the bridge is 67.92'. The widening of
this structure would add one general-purpose lane in the eastbound direction of travel,
modifying the roadway width on the bridge to 81.92'.

Foundation Type

The existing substructure for the 52nd Street Overpass consists of partial-height
abutments founded on a single row of battered steel piles and a single row of straight
steel piles. The piers are founded on spread footings.

It is anticipated that the widened bridge substructure would match the existing
configuration, except that drilled shafts would be utilized instead of steel piles.

Feasible Structure Type and Traffic Control

The existing structure is a cast-in-place post-tensioned concrete box girder bridge. It is
anticipated that the widened portion of the bridge would match the existing
superstructure configuration.

The bridge widening would be constructed on falsework. It is anticipated that one lane
would remain open in each direction of travel during the bridge construction activities.
The falsework opening would allow a temporary 15'-0" vertical clearance for 52nd Street,
with the widened portion of the bridge construction at its final elevation. Crash beams
would be required.

Site-Specific Issues
I

• There are no other site specific issues that would require consideration at this location.
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• Vertical Clearance

The existing vertical clearance for this structure is approximately 18'-6". The final
vertical clearance for the widened superstructure would be approximately 17'-8".

Recommendation

The CIP PT box girder alternative was selected for cost estimating purposes. Jacking
of the bridge would not be required to maintain minimum temporary vertical clearance
during the construction activities. However, crash beams would be required in advance
for the falsework opening during the bridge construction activities.

4.6.4.10 Van Buren Street Overpass EB (Structure No. 2212. MP 4.20)

Existing Bridge Configuration

•

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over Van Buren. The existing Van Buren Street TI is a tight diamond
interchange. The span lengths for the two spans of the existing bridge are both 100'.

The bridge is constructed within a crest vertical curve on a horizontal curve resulting in
a variable skew with Van Buren Street. The bridge supports the eastbound roadway
with 5.5% superelevation sloping to the west.

The existing eastbound roadway width on the bridge is 67.92'. The widening of this
structure would add one general-purpose lane in the eastbound direction of travel,
modifying the roadway width on the bridge to 81.92'.

Foundation Type

The existing substructure for the Van Buren Street Overpass consists of partial-height
abutments founded on a single row of battered steel piles and a single row of straight
steel piles. The piers are founded on spread footings.

It is anticipated that the widened bridge _substrucTure would match the existing
configuration, except that drilled shafts would be utilized instead of steel piles.

Feasible Structure Type and Traffic Control

The existing structure is a cast-in-place post-tensioned concrete box girder bridge. The
widening of the superstructure was evaluated with a precast prestressed concrete girder
(AASHTO Type IV and Type BIV box girders), but issues pertaining to the permanent
vertical clearance over Van Buren Street would preclude the use of these options.
Therefore, it is anticipated that a shallower post-tensioned concrete box girder

• configuration would be used to widen the existing bridge.
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The bridge would be constructed on falsework. The widened portion of the structure
would be required to be constructed above the final elevation on falsework (to achieve
16'-0" minimum temporary vertical clearance), and then lowered into final position using
hydraulic jacks.
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•

The falsework opening would be designed to maintain two lanes of traffic in each
direction of travel during the bridge construction activities.

Site Specific Issues

The existing abutment walls were built integral with the superstructure. Reportedly there
were cracks at existing bridge approach slabs that developed at its connection to the
integral abutments on the eastbound bridge. Expansion joints have been added since
the original construction to alleviate this issue.

This condition should be evaluated with the design of the bridge widening and relocation
of the retaining walls.

Vertical Clearance

The existing vertical clearance for this structure is approximately 16'-6%". The
maximum depth of the widened superstructure would be limited to approximately 3'-8"
to retain a minimum 16'-0" vertical clearance over Van Buren Street.

Recommendation

The CIP PT box girder option was selected for cost estimating purposes. A detailed
analysis of the other alternatives should be considered during final design.

4.6.4.11 Washington Street Overpass EB (Structure No. 2214, MP 4.52)

Existing Bridge Configuration

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over Washington Street. The span lengths for the three spans-oHl1e
existing bridge are 55', 105' and 55'.

The bridge is constructed on a vertical tangent profile on a tangent horizontal alignment
and a skew of 8° 01' 03" with Washington Street. The SR 202L mainline is crowned to
the outside at 2%.

Since the Van Buren Street TI entrance ramp merges into the SR 202L mainline at this
location, the roadway width varies across the bridge. The existing eastbound clear
roadway width varies from approximately 90.5' at Abutment 1 to 86.2' at Abutment 2.

• The widening of this structure would add one general-purpose lane in the eastbound
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direction of travel, modifying the roadway width on the bridge to 94.4' and 93.9' feet at
Abutments 1 and 2, respectively.•
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•

Foundation Type

The existing substructure for the Washington Street Overpass consists of partial-height
abutments founded on a single row of battered steel piles and a single row of straight
steel piles. The piers are founded on spread footings.

It is anticipated that the widened bridge substructure would match the existing
configuration, except that drilled shafts would be utilized instead of steel piles.

Feasible Structure Type and Traffic Control

Due to constructibility and coordination issues related to the Central Phoenix-East
Valley Light Rail Transit (LRT) line, a bridge widening configuration using "side-by-side"
precast prestressed concrete Type BIV box beams is considered the most feasible
structure solution at this location.

Although the aesthetics of the widened superstructure will not precisely match the
existing bridge, this bridge widening scenario would significantly reduce the number of
traffic closures for Washington Street, and minimize the number of construction
coordination issues with the LRT crossing.

Site-Specific Issues

Valley Metro Rail is currently constructing the Central Phoenix-East Valley LRT line that
will provide a regional transit route between Phoenix, Tempe and west Mesa. These
facilities are anticipated to be operational in 2008.

Two LRT tracks will be placed in the median of Washington Street. In addition, spur
track connections will provide access between the LRT mainline at Washington Street
to the LRT Maintenance Facility to the south.

The LRT tracks will include overhead catenary power lines that will be attached to the
bottom of the Washington Street overpass. Representatives of Valley Metro Rail have
indicated the catenary lines will require a 10' minimum clearance for all construction
activities while the lines are energized. Since the LRT facility will be operational for
commuters during the majority of each day, the catenary lines could be de-energized for
short periods of time at nights and weekends.

The post-tensioned box girder bridge widening option would need to consider the safety
considerations of placing falsework in close proximity to the LRT catenary lines.

The bridge widening concept with "side-by-side" precast prestressed concrete Type BIV
• box beams would minimize the impacts associated with the LRT lines. It is anticipated
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that a one to two day weekend closure of the LRT line would be needed to de-energize
the catenary lines and erect the box girders.•
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•

An existing 69 kV power pole foundation may require temporary shoring for the
construction of a new spread footing at Pier 2. It should be feasible to erect the beams
beneath the power line utilizing a Hydro-Crane (or similar equipment with low boom
heights). Special detailing will likely be required to connect the superstructure and
substructure elements to minimize the girder lift heights and erection requirements for
the span below the power line.

Vertical Clearance

The existing vertical clearance for this structure is approximately 17'-0", The maximum
depth of the widened superstructure would be approximately 4'-3", providing
approximately 16'-8" vertical clearance for the widened portion of the bridge above
Washington Street.

The vertical clearance that would be provided over the LRT tracks appears to be over
16'- 6". The actual clearance will be verified by survey during final design.

Recommendation

The precast box girder alternative was selected for cost estimating purposes. A
detailed analysis of the other alternatives should be considered during final design.

4.6.4.12 SPRR/Grand Canal Bridge EB (Structure No. 2217, MP 4.83)

Existing Bridge Configuration

The existing bridge is a four span precast prestressed modified and standard AASHTO
Type VI concrete girder bridge passing over a Union Pacific Railroad (UPRR) (formerly
the Southern Pacific Railroad [SPRR]) and the Grand Canal. The span lengths for the
four spans are 130', 90', 120' and 70'.

The bridge is located within a crest vertical curve and on a horizontal curve that
provides a variable skew over the railroad and canal. The bridge supports the
eastbound roadway with 5.7% superelevation sloping to the east.

The existing eastbound clear roadway width on the bridge is 67.92'. The widening of
this structure will add one general-purpose lane and one auxiliary in the eastbound
direction of travel, modifying the roadway width on the bridge to 93.92'.
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The existing substructure for the SPRR/Grand Canal Overpass consists of partial-height
abutments founded on a dual row of battered steel piles and a single row of straight
steel piles. The piers are founded on spread footings.
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Because of the depth of the existing spread footings (varying from 11' to 21' along the
eastbound edge) and the proximity of the bridge to the UPRR rail line and the Grand
Canal, drilled shafts are anticipated at the piers. It is anticipated that the drilled shafts
will be socketed into the shallow granite bedrock layer.

Feasible Structure Types and Traffic Control

The existing superstructure includes a mixture of AASHTO Type VI and Modified Type
VI girders. It is anticipated that the widening of this structure would match the
superstructure configuration of the existing bridge to minimize impacts associated with
the construction of the widened bridge over the railroad and canal.

Close coordination will be needed with representatives of UPRR and SRP to ensure the
design and construction operations are in accordance with their policies and
procedures.

Site-Specific Issues

VMR is currently building two spur lines to connect the LRT mainline tracks (at
Washington Street) with the LRT Maintenance Facility located south of the UPRR and
west of SR 202L. A new LRT bridge will carry the spur lines over the UPRR and Grand
Canal, within the ADOT right-of-way.

The LRT spur track bridge is located approximately 11'-5" from the edge of the outside
edge of the widened SR 202L bridge. Due to the location of the catenary lines, the
placement of the girders for the widening of the freeway bridge will likely be staged from
the SR 202L mainline.

The UPRR design guidelines would be used for the design and construction for the
segment of the bridge that passes over the UPRR right-of-way. Design considerations
for the UPRR crossing are covered in their Guidelines for Design ofHighway Separation
Structures Over Railroad (Overhead Grade Separation), January 1999. Deck removal
performed to facilitate the SR 202L bridge widening shall meet the requirements set
forth in Guidelines for Preparation of a Bridge Demolition and Removal Plan for
Structures over Railroad, March 1998. The UPRR requires a 23'-6" minimum
permanent vertical clearance for the rail line, which supersedes their guidelines. A
Railroad Agreement would also be required for the project elements that would
encroach into the railroad right-of-way.
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This structure is on a superelevated curve. The widening of this bridge will occur
towards the high side of the superelevated roadway and would not impact the vertical
clearance requirements for either the UPRR or Grand Canal.
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•

The required horizontal clearance from the railroad tracks is 25'. The widened
abutments, piers and superstructure would achieve the required horizontal clearance
requirement.

Recommendation

The AASHTO girder alternative was selected for cost estimating purposes. A detailed
analysis of the other alternatives should be considered during final design.

4.6.4.13 Sky Harbor Boulevard Overpass EB (Structure No. 2219, MP 5.02)

EXisting Bridge Configuration

The existing bridge is a three span cast-in-place post-tensioned concrete box girder
bridge passing over the ramp from westbound SR 202L to SR 143 and Sky Harbor
Boulevard. The span lengths for the three spans are 70', 120' and 70'.

The bridge is in a vertical tangent profile within a horizontal curve alignment with a
variable skew at the ramp. The bridge supports the eastbound roadway and is
superelevated at 5.7% sloping down towards the north.

Since the Priest Drive TI exit ramp diverges from the SR 202L mainline at this location,
the roadway width varies across the bridge. The existing eastbound clear roadway width
varies from approximately 84.8' at Abutment 1 to 101.1' at Abutment 2. The widening of
this structure would add one general-purpose lane in the eastbound direction of travel,
modifying the roadway width on the bridge to 93.9' and 101.1' at Abutments 1 and 2,
respectively.

Foundation Type

The existing substructure consists of partial-height abutments founded on a single row
of battered steel piles and a single row of straight steel piles. The piers are founded on
spread footings.

It is anticipated that the widened bridge portion of the substructure would match the
existing bridge configuration, except that drilled shafts would be utilized instead of steel
piles.

DMJM HARRIS IAECOtvl,
153 September 2006



Given the ample vertical clearance at this location, it is feasible to match the existing
structure configuration or use a precast prestressed girder bridge alternative (AASHTO
Type V concrete girders) to widen the bridge. The use of falsework for the cast-in-place
box girder option may require shoulder closures along Sky Harbor Boulevard to place
the falsework supports, but the falsework opening and vertical clearance should not
restrict any traffic movements.
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Site-Specific Issues

There are no other site specific issues that would require consideration at this location.

Horizontal and Vertical Clearances

The widening of this bridge would occur on the high side of the superelevated mainline
roadway and would not impact the minimum vertical clearance over any roadways.

Recommendation

The AASHTO girder alternative was selected for cost estimating purposes. A detailed
analysis of the other alternatives should be considered during final design.

• 4.6.4.14 Mill Avenue Viaduct EB (Structure No. 2258, MP 6.34)

Existing Bridge Configuration

The existing bridge is a seven span cast-in-place post-tensioned concrete box girder
bridge that passes over the LRT line, UPRR tracks, Tempe Town Lake parking lot, and
Mill Avenue. The existing superstructure has a hinge located 20'-0" to the east of the
third pier. The span lengths for the seven spans are 141.5', 141.5', 141.5', 159.5',
159.5',159.5' and 119.75'.

The bridge is construded on a crest vertical curve within a horizontal curve with a
variable skew over the rail and street crossings. The bridge supports the east and
westbound roadways with variable superelevation ontRe-westbound roadway and a
constant 2% cross-slope on the eastbound roadway.

•

Since the Center Parkway entrance ramp merges into the SR 202L mainline at this
location, the eastbound roadway width varies across the bridge. The existing eastbound
clear roadway width varies from approximately 99.1' at Abutment 1 to 78.5' at Abutment
2. The widening of this structure would add one general-purpose lane and an auxiliary
lane in the eastbound direction of travel. The clear roadway width will vary from 105.7
to 106.5 across the full length of the bridge.
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The existing substructure for the Mill Avenue Viaduct consists of partial-height
abutments founded on dual rows of drilled shaft foundations, and piers founded on
drilled shafts. A terraced retaining wall exists at Abutment 2 that reduces the overall
height of this abutment.
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•

It is anticipated that the widened substructure would match the existing bridge
configuration.

Feasible Structure Types and Traffic Control

It would be feasible to widen the structure by matching the existing cast-in-place post
tensioned concrete box configuration. However, the first span could be constructed with
a precast, prestressed concrete girder instead of a cast-in-place post-tensioned
concrete box. This would reduce construction duration and temporary impacts to the
UPRR.

Sufficient vertical clearance is provided over Mill Avenue to maintain 15'-0" clearance
within a falsework opening during the bridge construction activities. It is also anticipated
that a minimum vertical clearance of 23' would be maintained over the UPRR for both
cast-in-place and precast alternatives. Crash beams would be required on Mill Avenue
in advance of the falsework opening during the bridge construction activities.

A portion of the Tempe Town Lake parking lot would be closed to facilitate the bridge
construction activities.

Site-Specific Issues

The structure passes over the Tempe Town Lake parking lots, Mill Avenue, UPRR
tracks, and the LRT line.

The UPRR design guidelines would be used for the design and construction for the
segment of the bridge that passes over the UPRR right-of-way. Design considerations
for the UPRR crossing are covered in their Guidelines for Design ofHighway Separation
Structures Over Railroad (Overhead Grade Separation), January 1999. Deck overhang.
removal performed to facilitate the SR 202L bridge widening shall meet the
requirements set forth in Guidelines for Preparation of a Bridge Demolition and Removal
Plan for Structures over Railroad, March 1998. The UPRR requires a 23'-6" minimum
permanent vertical clearance for the rail line, which supersedes their guidelines. A
Railroad Agreement would also be required for the project elements that would
encroach into the railroad right-of-way.

The LRT facility will include overhead catenary power lines that will be supported by the
bottom of the structure. Representatives of Valley Metro Rail have indicated the

• catenary lines will require a 10' minimum clearance for all construction activities and will

J
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be designed to accommodate the widening. Since the LRT facility will be operational for
commuters during the majority of each day, the catenary lines could be de-energized for
short periods of time at nights and weekends.•
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•

The post-tensioned box girder bridge widening option would need to consider the safety
considerations of placing falsework in such close proximity to the LRT catenary lines for
the construction of Span 1.

The first span crosses over the UPRR and LRT tracks. Due to the proximity of the LRT
and UPRR tracks, falsework supports (required for the cast-in-place box girder option)
would encroach into the 25' horizontal clear distance that is required by UPRR. This
situation will require the construction of a temporary crash wall. To avoid this situation,
the first span of this bridge could be widened with precast prestressed AASHTO Type
VI girders to eliminate the false requirements within the railroad right-of-way. It is
anticipated that a one day closure of the LRT line would be needed to de-energize the
catenary lines and erect the AASHTO girders.

The existing bridge includes a hinge located within the third span of the structure. The
location of the hinge would preclude the precast concrete girder option for the entire
structure. Therefore, it is anticipated that the first span would be widened using precast
girders, with the remaining portion of the bridge widening with cast-in-place post
tensioned concrete box girders that would match the existing structure.

An existing bike path is located along Lake View Road. The bike path would be
relocated to avoid a conflict with a new column at Pier 5.

There are several overhead 69 kV power lines owned and operated by SRP that pass
over the bridge structure. Cast-in-place construction is anticipated at these locations. It
is feasible to build the bridge without impacting the overhead high voltage power lines.

Vertical Clearance

The existing vertical clearance over the UPRR is approximately 26'-2. The existing
vertical clearance over Mill Avenue is approximately 18'-1".

The final vertical clearances over the UPRR, LRT tracks and Mill Avenue are 23'-9", 17'
10" and 17'-4", respectively. Additional survey data will be required during the next
design phase to verify these clearances.

Recommendation

A combination of an AASHTO precast prestressed girder (span 1) and cast-in-place
post-tensioned box girder (for the remaining spans) was selected for cost estimating
purposes. A detailed analysis of the other alternatives should be considered during final
design.
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• 4.6.4.15 West Pedestrian Overpass EB (Structure No. 2259, MP 7.13)

Existing Bridge Configuration

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge passing over an existing unimproved pathway, which is currently closed to the
public. The span length is 70'.

The bridge is constructed on a sag vertical curve within a tangent horizontal alignment
with 90 degree skew. The bridge supports the eastbound roadway with a variable
superelevation sloping down to the north.

The existing eastbound clear roadway width on the bridge is 79.71'. The widening of
this structure would add one general-purpose lane and an auxiliary lane in the
eastbound direction of travel, modifying the clear roadway width on the bridge to
105.71'.

Foundation Type

•

•

The existing substructure consists of stub abutments founded on drilled shafts located
behind full-height, cast-in-place retaining walls. It is anticipated that the widened
substructure would match the existing bridge configuration.

Feasible Structure Types and Traffic Control

It would be feasible to widen the existing bridge by matching the existing structure with
a post-tensioned cast-in-place box girder superstructure, with "side-by-side" precast
prestressed Type BII concrete box girder scenario, or AASHTO Type III girders.

Precast construction would eliminate the falsework needed for the post-tensioned box
girder construction, but either alternative would allow the pedestrian overpass to remain
in service during the construction activities.

AASHTO Type III girders can be used for this structure without reducing the existing
vertical clearance. However, for the widening of the East Pedestrian Overpass EB (an
almost identical structure), the use of the AASHTO Type III girders does reduce the
existing vertical clearance.

Site-Specific Issues

The pedestrian crossing is currently rough-graded and does not include an improved
pathway. The bridge opening is fenced to preclude pedestrian access at this time.
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The westbound side of this structure has an approximate 10'-1" vertical clearance.
Similarly, the existing vertical clearance on the eastbound side of the structure is
approximately 12'-2".
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Since the widened portion of this structure will be on the high side of the superelevated
roadway, the vertical clearance for the widened structure would exceed the existing
conditions.

Recommendation

The precast box option was selected for cost estimating purposes. A detailed analysis
of the other alternatives should be considered during final design.

4.6.4.16 East Pedestrian Overpass EB (Structure No. 2260. MP 7.41)

Existing Bridge Configuration

The general discussion, foundation type, feasible structure types and site specific
issues associated with this structure are identical to the West Pedestrian Overpass; with
the exception the East Pedestrian Overpass has a 2% cross-slope for the westbound
roadway and a variable cross-slope on the eastbound roadway that slopes to the south.

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge passing over an existing unimproved pathway, which is currently closed to the
public. The span length is 70'.

Vertical Clearance

The existing vertical clearance for this structure is approximately 12'-2" for the
westbound roadway and 12'-6" for the eastbound roadway.

Assuming the use of precast prestressed AASHTO Type BII concrete box girders for the
widening of this bridge (with an approximate structural depth of 3'-5"), the cast-in-place
b.ox-gircter and precast box girder alternatives would reduce the vertical clearance below
12', but provide over 10' clearance. Regrading of the pathway area may be necessary
in the future to facilitate the multi-use crossing.

AASHTO Type III girders can not be used for this structure without reducing the existing
vertical clearance. This option may be further considered if the grade below the bridge
or vertical clearance can be reduced.
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The precast box option was selected for cost estimating purposes. A detailed analysis
of the other options should be considered during final design.•
RED MOUNTAIN FREEWAY (SR 202L)
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4.6.4.17 College Avenue Overpass EB (Structure No. 2261! MP 7.55)

Existing Bridge Configuration

The existing bridge is a single span cast-in-place post-tensioned concrete box girder
bridge passing over College Avenue. The span length of the existing bridge is 122'.

The bridge is located on vertical crest curve within a tangent horizontal alignment with a
skew of 9°30'00" to College Avenue. The bridge supports the east and westbound
roadways and is superelevated at a variable cross-slope that slopes down towards the
south.

Since the Scottsdale Road exit ramp departs the SR 202L mainline at this location, the
eastbound roadway width varies across the bridge. The existing eastbound clear
roadway width varies from approximately 113.1" at Abutment 1 to 121.7' at Abutment 2.
The widening of this structure would add one general-purpose lane in the eastbound
direction of travel. The clear roadway width would be modified to provide 126.7' and
137.2' at Abutment 1 and Abutment 2, respectively.

Foundation Type

The existing substructure consists of partial-height abutments founded on two rows of
drilled shafts. It is anticipated that the widened substructure would match the existing
substructure configuration.

Feasible Structure Types and Traffic Control

It would be feasible to widen the bridge with a shallower post-tensioned concrete box
structure utilizing 6,000 psi concrete. The existing 15'-7" vertical clearance would
require the bridge to be constructed on falsework above the final elevation, and then
lowered into place with hydraultC--jacking. This would allow College Avenue to remain
open to traffic during the bridge construction activities.

A second option is a precast prestressed concrete girder (AASHTO Type IV girders)
widening. Falsework would not be necessary for this option. The superstructure depth
would be comparable to the existing superstructure depth. This option would also
reduce the construction duration and impacts to traffic.
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College Avenue is the only access road to the Tempe Town Lake Marina. Bridge
widening solutions that minimize the impacts to College Avenue during the bridge
construction activities need to be considered.
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Vertical Clearance

The existing vertical clearance is approximately 15'-7". The vertical clearance provided
with the widened SR 202L overpass would be approximately 15'-1" for the AASHTO
Type IV girder option. As previously stated, a shallower post-tensioned alternative is
feasible and would retain the existing vertical clearance.

Recommendation

Given the reduced traffic impacts, the AASHTO Type IV girder option was selected for
cost estimating purposes. A detailed analysis of the post-tensioned alternative should
be considered during final design.

4.6.4.18 Scottsdale Road TI Overpass EB and WB (Structure No. 2263, MP 7.71)

Existing Bridge Configuration

The existing bridges are single span cast-in-place post-tensioned concrete box girder
bridges passing over Scottsdale Road. The existing Scottsdale Road TI is a SPUI, with
all left-turn movements passing below the overpass. The span length of the existing
bridges is 194.5 feet.

The bridge is constructed on a tangent vertical profile within a tangent horizontal
alignment with a skew of 0°49'50" and 4°51'05" for Abutments 1 and 2, respectively.
The bridges support the east and westbound roadways with a variable superelevation
on the westbound roadway sloping toward the median, and a 2% normal cross-slope on
the eastbound roadway that slopes to the south.

The eastbound and westbound clear roadway widths on the bridge are 79.71'. The
widening of these structures would add one general-purpose lane-irrthe eastbound and
westbound directions of travel, modifying the roadway widths on the bridge to 93.71'.

Proposed Bridge Configuration

Per section 3.4.5 of this report, two options for bridge layouts were considered at this
location. The first option would modify the existing single span bridge by widening the
existing abutment. The widened abutment would be placed in line with the existing
abutment with chamfered corners, and would require all of existing ramps to be
realigned to avoid the abutments.
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The second option would widen the existing bridge abutments by using straddle bents
that would span over the existing left-turn ramp roadways, thereby avoiding any
realignment of the ramps near the crossroads intersection. This alternative would
consist of a simple main span that matches the existing bridge and two short end spans
that span between the straddle bents to new abutments placed further back from the
intersection to avoid the existing left turn ramp alignments.
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Option 2 is recommended as the preferred alternative at the Scottsdale Road TI
because it would not require the reconstruction of the existing ramps. Since the ramps
would not be reconstructed at the crossroad, this option would be anticipated to reduce
traffic impacts during construction. Also, the cost of this option is about the same as
Option 1.

Foundation Type

The existing substructure for the Scottsdale Road TI Overpass consists of full-height
abutments on triple rows of drilled shafts.

Preliminary substructure calculations and a review of the as-built soil boring logs
indicate that there should be sufficient reserve capacity in the existing abutment
foundation to handle the contribution of the additional load from a new straddle bent.
The other end of the straddle bents would be supported by drilled shaft foundation
located within the curbed islands at the crossroad intersections. It is anticipated that the
new abutments would be supported on drilled shafts. However, spread footings should
be evaluated during final design. However, spread footings may require ramp closures
during foundation construction.

Feasible Structure Type and Traffic Control

The span length of the existing bridge (189 feet) would preclude the use of conventional
precast, prestressed girder alternatives. A typical CIP post-tensioned box girder
superstructure for the bridge Widening would require both restricted falsework
clearances and would impact the operations of the interchange during the bridge
construction activities.

Two additional alternatives were considered including a CIP post-tensioned box girder
constructed above the existing structure's finished grade on falsework (to achieve 16'-0"
minimum temporary vertical clearance), which would be lowered into final position using
hydraulic jacks. A second, spliced girder alternative would construct the bridge using
precast segments that are then post-tensioned together to develop a composite
superstructure.

Either of these options could be designed and constructed while maintaining the
recommended minimum vertical falsework clearance. The temporary interchange
configuration would include a minimum of two through-lanes and one left-turn lane in
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each direction of travel. One left-turn lane and all right-turn lanes would also be retained
on the ramps during the bridge construction activities.•
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Site-Specific Issues

There are no other site specific issues that would require consideration at this location.

Vertical Clearance

The existing vertical clearance at this structure is approximately 16'-6". The final
vertical clearance for the widened superstructure would be approximately over 16'-3" for
the superstructure, and 16'-0" for the straddle bents.

Recommendation

Both the hydraulically jacked CIP post-tensioned box girder and spliced girder
alternatives are potential options for this location. The hydraulically jacked CIP PT box
girder alternative was selected for cost estimating purposes. A detaileq analysis of both
alternatives should be considered during final design.

4.6.4.19 Indian Bend Wash Bridge EB and WB (Structure No. 2265, MP 8.06)

Existing Bridge Configuration

The existing bridges are eight span precast prestressed standard AASHTO Type VI
concrete girder bridge passing over Miller Road and the Indian Bend Wash drop
structure. The span lengths of the existing bridges are 123.4', 125.3', 125.3', 125.3',
125.3', 125.3', 125.3' and 123.4'

The bridges are constructed on a crest vertical curve within a tangent horizontal
alignment and a skew of 39° 00' 00" to Indian Bend Wash. The bridges support the
east and westbound SR 202L roadways. The SR 202L mainline is crowned to the
outside at 2%, and the HOV lane and median shoulder is crowned toward the median
with a 2% cross-slope.

Since the westbound Scottsdale Road exit ramp departs the SR 202L mainline at this
location, the westbound roadway width varies across the bridge. The existing,
westbound clear roadway width varies from approximately 81.5' at Abutment 1 to 79.7'
at Abutment 2. The widening of this structure would add one general-purpose lane in
the westbound direction of travel. The clear roadway width would be modified to
provide 105.7' on the full length of the bridge.

In the eastbound direction of travel, the Scottsdale Road entrance ramp merges with the
SR 202L mainline, and the McClintock Road exit ramp departs the mainline with a
tapered exit design. Therefore, the eastbound roadway width varies across the bridge.
The existing eastbound clear roadway width varies from approximately 81.5' at
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Abutment 1 to 92.2' at Abutment 2. The widening of this structure would add one
general-purpose lane in the westbound direction of travel. The clear roadway width
would be modified to provide 105.7' on the full length of the bridge. Two general
purpose lanes would be added to the eastbound roadway, modifying the clear roadway
width on the bridge to 105.7' at Abutment 1 to 112.7' at Abutment 2.
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Foundation Type

The existing substructure for the bridges consist of stub abutments and piers founded
on drilled shafts. It is anticipated that the widened substructure would match the
configuration of the existing bridges.

Feasible Structure Types and Traffic Control

The existing structure utilizes AASHTO Type VI girders. It is anticipated that the
widened structure would match the superstructure configuration of the existing bridge.
Stay-in-place deck forms are recommended for the widening of this bridge.

No significant traffic or local agency maintenance access is anticipated for this structure.

Site-Specific Issues

The widening of this structure would require a significant length of the construction to
occur over Tempe Town Lake. Some of the drilled shafts and piers would be required
to be constructed within the lake.

Several methods of bridge construction and equipment access were considered for the
portion of the bridge over the lake including; the use of a trestle (temporary bridge),
construction of cofferdams, supporting equipment and materials on barges, and
constructing a temporary roadway within the lake.

Construction of a temporary roadway within the lake appears to be the most viable
method to provide construction access to widen the existing bridge. The final selection
of the means and methods to widen the bridge will be decided by the contractor.
However, the development of the construction documents and environmental permitting
.will be based on the use of the temporary construction access roads within the lake and
should not preclude other methods.

The existing bridge passes over the Indian Bend Wash (IBW) Drop Structure, which
was constructed by the FCDMC at the interface of the Indian Bend Wash outlet into
Tempe Town Lake. This drop structure was constructed of roller compacted concrete
(typically 6'-6" thick), and includes several drops along the alignment of the wash. A
number of the bridge piers currently penetrate the drop structure, and the widening of
the bridge would require additional piers to be placed through the structure.
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The existing bridge also passes over soil cement bank protection placed along the north
side of the Salt River channel. The bank protection is 8' thick cement stabilized alluvium
(CSA). A number of the existing and proposed bridge piers would penetrate the CSA.•
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The majority of the drop structure is below the water surface of Tempe Town Lake. The
slopes of the drop structure and channelization necessitate specialized construction
procedures for the construction of the drilled shaft foundation and pier construction.

Since it is difficult for conventional equipment to drill vertically through a sloped concrete
structure, a recommended method of construction of the drilled shaft foundations
through the drop structure would include jack hammering an oversized opening through
the drop structure or CSA, place an oversized casing that extends about a minimum of
two feet below the bottom of the structure, and then excavate and place the drilled shaft
foundation. A conceptual drawing of this construction method is provided on Figure 21.
The use of an outer and inner casing will isolate the drop structure from potentially
damaging movements of the bridge substructure.

Vertical Clearance

Miller Road has recently been built underneath the Indian Bend Wash Bridges by the
City of Tempe. Based on the Miller Road construction drawings, the existing vertical
clearance is approximately 1T -0". The vertical clearance maintained beneath the
widened bridge structure would be approximately 16'-9".

It is anticipated that vertical clearances at the existing FCDMC maintenance roads
would be over the 15' minimum clearance required by the FCDMC.

Recommendation

It is recommended the widened structure would match the superstructure configuration
of the existing bridge. A detailed analysis of the other options should be considered
during final design.

4.6.1.20 Salt River Bridge EB (Structure No. 2268, MP 8.17)

ExistingJMittgeConfiguration

The existing eastbound bridge is a 39 span precast prestressed AASHTO Type VI
(Standard and Super) concrete girder bridge passing over McClintock Drive, McClintock
Drive Ramp B and the Salt River. The spans vary from 99.4 to 141 feet.

The bridge is not skewed. The vertical profile of the bridge includes numerous crest
and sag vertical curves located within a tangent horizontal alignment that transitions into
a horizontal curve near the SR101 USR202L TI. The bridge supports the eastbound
roadway and has a 2% normal cross-slope transitioning to a superelevated section near
the system TI.
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Due to the proximity of off ramps at SR101L on the eastern end, the existing bridge
edges are tapered and the structure itself is split into two independent decks to
accommodate the through traffic movements on SR202L, and the traffic exiting the
freeway to access SR 101 L. The clear roadway width for the majority of the eastbound
structure is 80'.
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Two general purpose lanes would be added in the eastbound direction. The clear
roadway width for the widened bridge would be 106' for the majority of the length of the
bridge.

Foundation Type:

The existing substructure for the Salt River Bridge includes stub abutments and piers
founded on drilled shaft foundations. It is anticipated that the widened substructure
would match the configuration of the existing bridges.

Feasible Structure Types and Traffic Control:

The existing structure utilizes a mixture of AASHTO Type VI and Super VI girders. It is
anticipated that the widened structure would match the existing superstructure
configuration, with an exception for the span over McClintock Road. Girder drops would
be utilized to facilitate the roadway tapers, although some "wasted deck" areas may be
required in isolated locations.

No significant traffic or maintenance activity impacts are anticipated with this structure.

Site-Specific Issues:

The bridge is built over McClintock Road Ramp B, McClintock Road, and the Salt River.
The SR101USR202L TI exit ramp (to SR 101L) also departs the SR 202L mainline
within the limits of this bridge.

It is anticipated that construction access roads will be constructed along each side of
the bridge within the river channel. Drainage pipes will be placed across the
construction access roads to provide conveyance of low river flows during the bridge
construction activities. The access roads would be designed to "wash-out~J- during
significant storm events.

The existing span over McClintock Road has limited vertical clearance. The portion of
McClintock Road where the clearance issue occurs is on a bridge structure itself,
therefore providing no opportunity to modify the existing roadway profile without
incurring significant construction costs and traffic impacts. Therefore, side-by-side
AASHTO Type V girders were evaluated and were determined to be a feasible element
for this span, which would provide the vertical clearance required at this location.
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Existing 69kV and 230kV high voltage power lines cross over the SR 202L mainline
near Indian Bend Wash. An initial evaluation indicates sufficient clearance is available
between the bridge deck and power lines to allow a crane to erect the girders and
excavate the drilled shaft foundations. Continued coordination with representatives of
APS and SRP will be conducted during final design to ensure all power line safety
guidelines are achieved at this location.
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Vertical Clearance:

The McClintock Drive exit ramp will be realigned in support of the mainline widening.
The new ramp alignment will consider the vertical clearance requirements below the
mainline.

The existing vertical clearance over McClintock Road is 16'-7". By using side-by-side
AASHTO Type V girders for the bridge span over the crossroad, vertical clearance
would be reduced to approximately 16'-4".

Recommendation:

The McClintock Drive exit ramp will be realigned in support of the mainline widening. It
is recommended that the widening would match the superstructure configuration of the
existing bridge, with the exception of the span over McClintock Drive. AASHTO Type V
girders are recommended for the span over McClintock Drive to maintain the existing
16'-0" foot vertical clearance. A detailed analysis of the other options should be
considered during final design.

4.6.4.21 Salt River Bridge WB (Structure No. 2269, MP 8.17)

Existing Bridge Configuration

The existing westbound bridge is a 38-span precast prestressed AASHTO Type VI
(Standard and Super) concrete girder bridge passing over McClintock Road, McClintock
Road Ramp B, and the Salt River. The spans vary from 106.9' to 141'.

The bridge is not skewed. The vertical profile of the bridge structure consists of crest,
sag, and tangent vertical curves with a tangent horizontal alignment transitioning to a
horizontal curve at the SR1 01 LlSR202L TI. The bridge supports westbound traffic and
has a 2% cross-slope sloping towards the outside edge of the deck, with transitioning
superelevated slopes that slope toward the median near the SR101L1SR 202L TI.

Due to the proximity of on ramps at SR101L on the eastern end, the existing bridge
edges are tapered and the structure itself is split into two independent decks to
accommodate through traffic movements on SR202L and traffic exiting to the SR101L.
The clear roadway width for the majority of the eastbound structure is 80'.
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Two general purpose lanes would be added in the westbound direction with a median
shoulder exception. The clear roadway width for the widened bridge for that majority of
the structure would be 100'.

The foundation and feasible structure types and site-specific issues associated with this
structure are similar to the Salt River Bridge EB. Vertical clearance of the Salt River
Bridge is controlled by the eastbound direction.

Due to the proximity of exit ramps at SR 101 L on the eastern end, the existing bridge
edges are tapered and the structure itself is split into two independent decks to
accommodate through traffic movements on SR 202L and traffic exiting to the SR 101 L.
The clear roadway width for the majority of the eastbound structure is 80'.

Two general purpose lanes would be added in the westbound direction with an interior
shoulder exception. The clear roadway width for the widened bridge for that majority of
the structure would be 100'.

The foundation and feasible structure types and site-specific issues associated with this
structure are similar to the Salt River Bridge EB.

Vertical clearance of the Salt River Bridge is controlled by the eastbound direction.

Recommendation:

It is recommended the widened structure would match the superstructure configuration
of the existing bridge. A detailed analysis of the other options should be considered
during final design.

4.6.5 Recommendations

Initial bridge widening recommendations are summarized in Table 18.

Table 18 - Initial Bridge Widening Recommendations Summary

ur 0

Cast-in-place

24th Street TI
Cast-in-place post- post tensioned

Overpass (4)
tensioned concrete 243' 12'-0" concrete box 17'-1"

box girder girder; jacked
into lace

Cast-in-place

32nd Street TI
Cast-in-place post- post tensioned

Overpass
tensioned concrete 189' 8'-0" concrete box 16'-10'

box girder girder; jacked
into lace
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Table 18 -Initial Bridge Widening Recommendations Summary (continued)

Bridge structure is
widened on high side

of superelevated
curve; approximate

Grand Canal
Cast-in-place post-

AASHTO Type
minimum vertical

Bridge (4)
tensioned concrete 140' 6'-0"

VI
clearance using

box girder AASHTO Type VI
girders is 19'-6"
(1' deeper than
existing post-

tensioned brid e
Cast-in-place

40th Street TI
Cast-in-place post- post tensioned

Overpass (4)
tensioned concrete 153' 6'-9" concrete box 17'-4"

box girder jacked into
lace

Cast-in-place

44th Street TI
Cast-in-place post- post tensioned

Overpass
tensioned concrete 65',160',65' 6'-6" concrete box 15'-10"

box girder jacked into
lace

5'-3"

East Papago TI
Cast-in-place post-

42.8',95',130',
(varies to Modified Type

tensioned concrete 5'-10 %" at BIV box beams 16'-7"
Underpass EB

box girder
50'

Abutment (54" deep)
1

48th Street
Cast-in-place post- Standard side-

Overpass EB (4)
tensioned concrete 40', 96', 40' 4'-0" by-side Type 16'-6"

box irder BIV box beams
Cast-in-place

Ramp B
Cast-in-place post- post tensioned

16'-0"(2)
Overpass EB

tensioned concrete 40', 70', 40' 3'-6" concrete box
box girder jacked into

lace

5200 Street
Cast-in-place post-

Match existing
tensioned concrete 75',140',75' 5'-0" 17'-8"

Overpass EB (4)
box irder

superstructure

Cast-in-place

Van Buren Street
Cast-in-place post- post tensioned

16'-0"(2)
Overpass EB (4)

tensioned concrete 100',100' 4'-0" concrete box
box girder jacked into

lace

Washington Street
Cast-in-place post- Standard side-

Overpass EB
tensioned concrete 55',105',55' 4'-0" by-side Type 16'-8"

box irder BIV box beams
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Table 18 - Initial Bridge Widening Recommendations Summary (continued)

Existing
superstructure

Precast prestressed
clearances over
SPRR and SRP

SPRR/Grand concrete AASHTO 130',90',120', 6'-10 Y:," Match existing
maintenance roads

Canal Bridge EB Type VI standard and 70' max. superstructure
control; bridge

modified girders
structure is widened

on high side of
su erelevated curve

Existing
superstructure

Sky Harbor
Cast-in-place post-

clearance over Sky
Boulevard WB AASHTO Type Harbor Blvd controls;

Overpass
tensioned concrete 70', 120',70' 5'-0"

VI bridge structure is
(202L EB)

box girder
widened on high side

of superelevated
curve

AASHTO Type
VI

(1 st span only);
Mill Avenue Cast-in-place post- 3x141.5', match the 23'-9" over UPRR;

Viaduct tensioned concrete 3 x 159.5', 6'-3" existing 17'-4" over Mill
EB box girder 119.75' superstructure Avenue

for the
remaining

sans
Existing

superstructure

W Pedestrian Cast-in-place post- Standard BII
clearance over W.
Pedestrian Access

Overpass tensioned concrete 70' 3'_6" side-by-side
controls; bridge

EB box girder box beams
structure is widened

on high side of
su erelevated curve

E Pedestrian Cast-in-place post- Standard BII
Overpass tensioned concrete 70' 3'-6" side-by-side 12' +/_ (2)

EB box irder box beams

College Avenue
Cast-in-place post-

AASHTO Type
tensioned concrete 122' 5'-6" 15'-1"

Overpass EB
box irder

IV

Cast-in-place
16'-3" (16'-0" if

Scottsdale Road Cast-in-place post- post tensioned
straddle bents are

TIOverpass tensioned concrete 194.5' 10'-0" concrete box
used over SPUI

EB&WB box girder jacked into ramps(2))
lace

Indian Bend Wash
Precast prestressed

15' over maintenance
Bridge

concrete AASHTO 123.5',6 x
7'-0" max.

Match existing road(2); 16'-9" over
EB&WB

Type VI standard 125.3',123.5' superstructure Miller Road(3)
irders
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Table 18 -Initial Bridge Widening Recommendations Summary (continued)

Salt River Bridge
EB

Precast prestressed
concrete AASHTO

Type VI standard and
super girders

99.4',127.6',
124.9',

3 x 105.6',
29 x 140',
4 x 141'

Match existing
superstructure

(except at
Varies 7'-0" span over
to 7'-6" +/- McClintock-

utilize
AASHTO Type

V irders

16'-1" over McClintock
Road; 16'-6" over

McClintock Ramp B

Salt River Bridge
WB

Precast prestressed
concrete AASHTO

Type VI standard and
super girders

106.9',116.6',

2 x 125.1', Varies 7'-0" Match existing
22 x 140', to 7'-6" +/_ t t8 x 137',140', supers ruc ure

4x141'

Eastbound structure
controls

(1) Approximate vertical clearances shown are based on as-buills and ADOT Bridge Maintenance Data, except as noted. Factors
impacting vertical clearance during final design include, but are not limited to: results of supplemental survey, actual superstructure
depth of the widened structure, the extent of bridge widening, and the superstructure framing plan.

(2) Vertical clearance is based on aerial survey data. Supplemental survey should be utilized to compute actual clearances at these
locations.

(3) Vertical clearance is based on as-built data and construction plans for the recently completed Miller Road.
(4) Noise walls will be required on bridge structure in eastbound direction only, except for 520d Street Overpass and Van Buren

(westbound only)

4.7 RETAINING WALLS, NOISE WALLS AND BOX CULVERTS

4.7.1 Retaining Walls

New retaining walls will be required throughout the corridor to accommodate the
roadway widening. Wall heights of up to 35' are anticipated with average heights in the
5' to 23' range.

The retaining wall alternatives that could be considered for this project are cantilevered
walls on spread footings, cantilevered walls on drilled shafts, mechanically stabilized
earth (MSE) walls, soil nailed walls, and soldier/tieback walls.

At the time of this report, it is understood from ADG::r Bridge Design Section that
retaining and noise walls will be designed in accordance with the latest LRFD Bridge
Design Specifications - Customary U. S. Units, AASHTO, as superseded by the ADOT
Bridge Practice Guidelines, if the walls are designed after July 1, 2009. All walls
designed prior to this date will utilize the Standard Specifications for Highway Bridges,
1i h Edition (2002) as superseded by the ADOT Bridge Practice Guidelines.

Reviews of the as-built plans indicate the majority of the existing walls were built with
spread footing foundations. A few of the taller retaining walls were founded on drilled
shaft or driven pile foundations. Mechanically Stabilized Earth (MSE) walls were used
along the edge of the eastbound freeway adjacent to each side of the Grand Canal
Overpass. Existing wall types and locations are listed in Table 19.
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Table 19 - Existing Retaining Walls in Proximity of Freeway Widening

24th Street TI Overpass

24th Street to 32nd Street
Auxiliary Lane

32nd Street TI Overpass

Grand Canal Overpass

40th Street TI Overpass

44th Street TI Overpass

Mill Avenue to West
Pedestrian Overpass

West Pedestrian Overpass to
East Pedestrian Over ass

East Pedestrian Overpass to
Colle e Avenue

Scottsdale Road Ramp B

Scottsdale Road TI Overpass

McClintock Road Ramp A

ji!'D~r
~~ "" c\.\

Edge of EB SR 202L mainline between the
following:

• Station 993+00 to Station 998+00
• Station 1001+33 to Station 1003+40

Edge of EB SR 202L mainline between
approximate Station 1024+05 to Station
1037+90

Edge of EB SR 202L mainline between the
following:
• Station 1051+00 to Station 1052+67
• Station 1054+72 to Station 1056+50
Edge of EB SR 202L mainline between
approximate Station 1068+25 to Station
1076+63
Edge of EB SR 202L mainline - 18' long walls
located immediately adjacent to the southeast
and southwest corners of the brid e structure
Edge of EB SR 202L mainline between the
following:
• Station 1127+41 to Station 1131+62
• Station 11 +59 to Station 13+16

Edge of EB SR 202L mainline between Station
199+78 to Station 208+96

Edge of EB SR 202L mainline between Station
210+35 to Station 223+64
Edge of EB SR 202L mainline between Station
224+36 to Station 231+35
Edge of Scottsdale Road Ramp B between
Ram B Station 7+17 to Station 14+98
Edges of EB and WB SR 202L mainlines
between the following:
• Station 236+73 to Station 244+51 (EB)
• Station 247+56 to Station 250+92 (EB)
• Station 237+20 to Station 244+54 0NB)
• Station 247+70 to Station 253+71 B
Northern edge of Ramp A between Ramp A
Station 11 +32 to Station 9+82 and southern
edge of Ramp A between Station 8+00 to
Station 9+00.

Cantilevered wall on spread footing.
Note: Walls on H-piles adjacent to
bridge structure at SW corner.

Modified roadway barrier (5'
maximum height). Note: 32" to 42"
standard barriers utilized on each
end of the brid e.

Cantilevered wall on spread footing.

MSE wall.

Cantilevered wall on spread footing.

Cantilevered wall on spread footing.

Cantilevered wall on spread footing.
Note: Two-tier wall system exists
between Station 201 +48 to Station
206+04.

Cantilevered wall on spread footing.

Cantilevered wall on spread footing.

Cantilevered wall on spread footing.

Cantilevered wall on spread footing.
Note: Walls founded on drilled
shafts at all four corners adjacent to
Scottsdale Road TI Overpass.

Cantilevered wall on spread footiA~

Wingwalls adjacent to the 24th Street TI and Scottsdale Road TI overpasses were
founded on drilled shafts or H-piles. However, the previous use of drilled shafts and H
piles is not necessarily indicative that the soils are incapable of supporting new retaining
walls founded on spread footings. Further geotechnical investigations will be required
to determine the adequacy of the in-situ soils to determine if spread footings would be
viable in the vicinity of these bridge structures. Drilled shaft foundations were assumed
for the cost estimating purposes at these locations.
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New retaining walls along the corridor may require special design considerations due to
the proximity of the new wall to the existing wall. At these locations, the following
alternatives should be evaluated during final design:

• Offset the new wall from the existing wall to provide sufficient area to construct a
new spread footing.

• Provide a specialty wall design that could be founded on:
an L-shape spread footing.
a single or multiple row of drilled shafts utilizing a shaft cap to transfer the loads
from the wall to the shafts.
tie-back or soil nail walls may be considered. However, the existing roadway
embankment may not be suitable for lateral restraint.

I

An evaluation will be required during final design to evaluate the feasibility of each wall
alternative. The evaluation should include technical viability, right-of-way constraints,
construction access availability, maintenance of traffic during construction, and
estimated construction costs.

Retaining Wall Types:

Any walls not requiring special treatment as noted in the general discussion would be
designated as "regular walls." "Regular walls" are anticipated to be either ADOT
standard cast-in-place walls or walls founded on normally configured spread footing
foundations.

Walls that would require an unusual footing shape, or would be founded on drilled
shafts, are designated as "specialty walls."

Other retaining walls along the corridor may require additional height to provide noise
mitigation as identified by the preliminary noise analysis. These walls are identified as
"combination walls." Unless otherwise specified as a "combination/specialty" wall,
"combination walls" are also assumed to be founded on typically standard spread
footings.

In some cases, modifying a standard barrier section would eliminate the need for a
separate retaining wall. These walls are identified as "barrier walls."

Special Design Considerations:

The City of Tempe (COT) has attached tile murals to the existing retaining walls in the
vicinity of the Tempe Town Lake Marina. The COT would remove and store the murals.
Upon the completion of the construction of the new walls, the murals would be placed
on the new wall by the COT.
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A summary of the retaining and noise walls used for cost estimating purposes is
provided in Table 20. A detailed analysis of the other options should be considered
during final design.

Table 20 - New Retaining Wall Summary

Combination/specialty
wall; a specialty design

Edge of EB is likely required given
the proximity of an

1-10
SR 202L mainline,

Sta 42+04 to 15'/32' existing wall. Taller
R1 between the 608'

Ramp S-E mainline and Sta 47+99 (6' to 10') walls may need to be

24th Street Ramp B founded on drilled shafts
pending further

geotechnical
investi ations.

Combination/specialty
wall; a specialty design

Edge of EB
is likely required given
the proximity of the

SR 202L mainline,
Sta1001+22 to 16'/31 ' existing wall. Taller

R2 between the 378'
mainline and

Sta 1005+00 (12' to 14') walls may need to be

24th Street Ramp D
founded on drilled shafts
pending further
geotechnical
investi ations.

Edge of EB
SR 202L mainline,

Sta 1051+00
R3 between the

to Sta1052+75
175' 16'/28' Regular wall

mainline and
32nd Street Ram B

SR 202L Edge of EB
Mainline SR 202L mainline,

Sta 1054+64 to
R4 between the

Sta1056+29
165' 20'/28' Regular wall

mainline and
32nd Street Ram D

R5
Edge of EB Sta 1060+82

613'
7'114'

Combination wall
SR 202L mainline to Sta1066+84 10'

Combination/specialty
wall would be required

R6
Edge of EB Sta1 068+20 to 1813' 14'/33' (10') adjacent to Grand Canal

SR 202L mainline 8ta1086+00 Overpass; the remaining
500 feet would be
re ular wall

Edge of EB
SR 202L mainline,

Sta11 03+00 toR7 between the
Sta1107+70

466' 10'/13' (10') Combination wall
mainline and

40th Street Ram B
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Table 20 - New Retaining Wall Summary (continued)

Edge of EB
SR 202L mainline,

R8
between the Sta11 09+24 to

753'
10'/10' (10' to

Combination wall
mainline and Sta 1116+77 12')

40th/44th Street
Fronta e Road

Edge of EB

SR 202L R10
SR 202L mainline

Mainline (R9 not
between the Sta1126+00 to

571' 20'/26' Regular wall
mainline and Sta1131 +71

used)
40th/44th Street
Fronta e Road

Edge of EB
SR 202L mainline

Sta 11+51 to
R11 between the 44th

Sta 14+34
283' 17'/25' Regular wall

St mainline and
Ram 0

BW2
Southern edge of

44th Street (BW1
44th Street

Sta 32+18 to
101' 5'/5' Barrier wall

Ramp 0 not
Ramp 0 Sta 33+19

used

R12
Edge of EB Sta 25+58 to

33' 5'/5' (14') Combination wall
SR 202L mainline Sta 25+91

R13
Edge of EB Sta 32+00 to

454' 5'/6' (10') Combination wallSR 202L SR 202L mainline Sta 36+63
Mainline Combination wall for

R14-1 Edge of EB Sta 38+38 to
843'

6'/7' (12' to approximately 550';
SR 202L mainline Sta 46+80 14') remainder would be a

re ular wall

52nd Street
Southern edge of

Sta 14+52 to
Ramp B

R14-2 52nd Street
Sta 21+04

647' 9'/12' Regular wall
Ram B

R19
Edge of EB Sta 94+67 to

1317' 11 '/27' Regular wallSR 202L mainline Sta 107+60

R15
Edge of EB Sta 58+35 to 44' 9'/11' Regular wallSR 202L mainline Sta 58+80

SR 202L
Mainline Edge of EB Sta 60+36 to

R16
SR 202L mainline Sta 64+00

349' 7'110' Regular wall

R17
Edge of EB Sta 71+50 to

197' 9'/14' Regular wall
SR 202L mainline Sta 73+55

Van Buren
Western edge of

Sta 19+85 to
Street Ramp 0 R18 Van Buren Street

Sta 25+00
514' 8'/11' Regular wall

Ram 0
SR 202L

R19
Edge of EB Sta 94+67 to

1317' 11'/27' Regular wallMainline SR 202L mainline Sta 107+60
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Table 20 - New Retaining Wall Summary (continued)

SR 202L
R20

Edge of EB Sta 111 +77 to
672' 14'/22' Regular wall

Mainline SR 202L mainline Sta 118+16

BW3
Edge of EB Sta 138+00 to 535' 4'/5' Barrier wall
SR 202L mainline Sta 143+35

EB Connector
R21

Southern edge of Sta 20+00 to
703' 5'/5' Regular wall

Road EB connector road Sta 27+00

R22
Edge of EB Sta 172+50 to

350' 7'110' Regular wall
SR 202L mainline Sta 176+00

Specialty or regular wall:
New wall could be
located between an

R24 existing tiered wall

SR 202L
(R23 Edge of EB Sta 200+03 to

960' 23'/34'
system; the remainder of

not SR 202L mainline Sta 209+65 the new wall could be
Mainline used)(3) offset to avoid the

existing wall that is
immediately adjacent to
the freewa .

R25(3) Edge of EB Sta 210+35 to
1364' 14'/18' Regular wall

SR 202L mainline Sta 223+65

R26(3) Edge of EB Sta 224+35 to
706' 15'/1 T Regular wall

SR 202L mainline Sta 231+40

Southern edge of
Regular/specialty wall

cottsdale Road
R27 Scottsdale Road

Sta 16+30 to
799' 15'/20'

given its close proximity
Ramp B Ramp B

Sta 24+29 to an existing retaining
wall.

Edge of EB
Regular wall; Specialty

SR 202L between
wall may be required for

R28 the mainline and
Sta 236+00 to

849' 20'/31'
the last 100' (+/-) since

Scottsdale Road
Sta 244+62 the existing wall is

Ramp B
founded on drilled shafts
see Table 19
Regular wall; Specialty

SR 202L wall may be required for
Mainline

Edge of EB
the last 100' (+/-) since

SR 202L between
the existing wall is

R29 the mainline and
Sta 246+50 to

650' 17'131'
founded on drilled shafts

Scottsdale Road
Sta 253+00 (see Table 19). A

RampB
regular wall could
potentially be utilized for
the remainder of the
retained section.

Scottsdale Road
Southern edge of

Sta 9+25 to
RampD

R30 Scottsdale Road
Sta 11+80

255' 7'11' Regular wall
Ram D
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Table 20 - New Retaining Wall Summary Table (continued)

SR 202L
Mainline

McClintock
Road Ramp B

SR 202L
Mainline

McClintock
oad Ramp A

R31

R32

R33

R34

R35

Edge of EB SR
202L mainline
Edge ofEB SR
202L mainline
between the
mainline and

McClintock Road
Ram B

Southern edge of
McClintock Road

Ramp B

Edge ofWB SR
202L mainline
between the
mainline and

Scottsdale Road
RampC

Edge ofWB SR
202L mainline
between the
mainline and

Scottsdale Road
Ram C

Sta 285+75 to
Sta 286+25

Sta 15+40 to
Sta 22+90

Sta 247+00 to
Sta 254+00

Sta 251+60 to
Sta 266+54

136'

50'

758'

702'

1498'

Tl9'

18'/19'

9'/9'

18'/26'

9'/11'

Regular wall

Regular wall

Regular wall

Specialty wall is likely
required for at least the
first 100' (+/-) since the
existing wall is founded

on drilled shafts (see
Table 19). A regular wall

could potentially be
utilized for the remainder
of the retained section.

Regular wall

SR 202L
Mainline

R36
Northern edge of
McClintock Road Sta 102+00 to

Ram A Sta 106+70
469' TIT Regular wall

R37

Edge ofWB SR Regular wall. A specialty
202L mainline wall is likely required for
between the Sta 234+65 to 1015' 22'/30' at least the last 300' (+/-)
mainline and Sta 244+65 since the existing wall is

Scottsdale Road founded on drilled shafts
Ram A see Table 19

(1) For combination walls, the retaining wall height is given. The number in parentheses indicates the height required for noise mitigation;
this height may either be an addition to, or part of, the overall wall height.

(2) Wall type may be impacted pending further noise analyses, structural analyses, and/or geotechnical investigations.
(3) Portions of these retaining walls have existing artistic treatments attached to the fascia. The City of Tempe has requested that these

treatments be salvaged and placed on the exterior face of the new walls.

4.7.2 Noise Walls

All noise walls shown or discussed In this report may be revised during the project
development process.

A preliminary noise study was completed for this project and is documented in a
separate report. In selected locations, noise walls will be mounted on retaining walls or
bridge structures. A structural analysis will be required to account for the added noise
wall requirements for each applicable bridge structure and retaining wall.
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Noise walls are currently planned to be included on the followin~ bridges: 24th Street TI
Overpass, Grand Canal Overpass, 40th Street TI Overpass, 48t Street Overpass, 52nd

Street Overpass and Van Buren Overpass.

4.7.3 Box Culverts

Existing box culverts were investigated to determine if the freeway widening would have
any impact on the structural capacity of the existing structures. The box culverts
located within the widened freeway section are listed in Table 21. The box culverts
have been grouped together according to their original freeway design segments.

Table 21 - Box Culvert Summary

SR 143 TI

2-cell S'x6', 1-ceIlS'x6', 4-ceIl12'x8', 2-ceIl10'x3'

2-ceIl6'x4', 2-ceIl10'x4', 1- cellS'x8', 1-ceIl16'x15.21',
1-cell 16'x15.5', 2-cell 6'x4', and 1-cell 6'x2'

2-cell 8'x5' with transitions

2-cell S'x6'

At all locations, retaining walls appear to mitigate the necessity of extending the existing
culverts. Verification that existing box culverts can accommodate increased loadings
due to additional embankment fill will need to be performed during final design. No
significant structural modifications to the existing box culverts are anticipated.

4.8 DRAINAGE

4.8.1 On-Site Systems

Analysis Criteria

The drainage evaluation was based on the requirements of Chapter 600 of ADOT's
Roadway Design Guidelines. The minimum catch basin spacing was based on the
allowable spread requirements for each roadway classification.

On-Site System Overview

The on-site drainage analysis in this study addresses the required pavement drainage
system modifications necessary for the widened freeway mainline and interchange
ramp realignment areas. Modifications to the off-site drainage system will not be
required with this project, and was therefore not evaluated with this study. The proposed
drainage system concept is illustrated in Appendix D.
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In developing the modified pavement drainage system, the general approach is to
expand the existing storm drain pipe and inlet system to be compatible with the
requirements of the additional general purpose-lanes. The existing median and
shoulder catch basins will be retrofitted to be compatible with the roadway pavement
locations and widths required with the Recommended Alternative.

The existing 30" CIPCP between 24th and 40th Streets was installed in the late 1980's by
a unique concrete cast-in-place construction method. The pavement widening
associated with the Recommended Alternative will require portions of this pipe to be
located beneath the new eastbound travel lanes.

The design of the CIPCP is typical based on load tests performed during the
construction of the pipe and bedding material. The construction records were
unavailable to determine the type bedding material that was used for the pipe. Load test
results were also unavailable. Without this information an accurate structural capacity
evaluation could not be preformed.

It is currently anticipated that the existing CIPCP would remain in service for the
locations where the new loading conditions will be similar to existing conditions.
However, a video analysis of the pipe will be performed during the Stage II final design
to evaluate the current condition of this pipe.

At locations where the CIPCP would remain under existing travel lanes special
inspection access manholes will be installed along the 30" CIPCP at 500' interval
spacing. Special inspection manholes would provide horizontal access from outside the
traveled lane.

A deck drainage analysis will be performed as part of the preliminary design. It is
anticipated that the proposed deck drainage design will match the existing systems in
concept.

Provisions may be needed to accommodate cross drainage at the proposed noise walls
locations.

4.8.2 Salt River and Indian Bend Wash

Salt River

Table 22 presents the results of the Corps hydrologic analyses for the Salt River at the
Mill Avenue bridge, which is approximately two miles downstream of the SR 202L
bridge. These discharges were used to define the peak discharge for various frequency
flood events within the project reach. The peak discharge-frequency data presented in
Table 22 was developed in the 1982 Corps study.
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Table 22 - Salt River Discharges at Mill Avenue Bridge

5
10
20
50
100
200
500

40,000
93,000
135,000
160,000
215,000
275,000
330,000

A digital terrain model (DTM) was generated from aerial photos of the Salt River that
were obtained in August 2005. At the time the river was photographed, water was
ponded upstream of the Tempe Town Lake east dam. Therefore, the DTM that was
developed from these aerial photographs does not provide the channel elevations
needed to develop the hydraulic model. As a result, a DTM was obtained from the
FCDMC based upon aerial photographs dated December 17, 2000.

Recent aerial mapping provided by Cooper Aerial Surveys in 2005 was used to develop
the hydraulic model for Indian Bend Wash.

Two previously adopted HEC-2 hydraulic models for this segment of the Salt River were
obtained from the FCDMC. The cross-section locations are the same in both HEC-2
models and are shown in Figure 22. Each hydraulic model begin at Grade Control
Structure NO.5 located just downstream of McClintock Drive.

The first hydraulic model was documented in the Bridge Hydraulics Report for the Pima
Freeway Crossing, Simons Li & Associates (SLA)(1992). The Dobson Road alignment
was the upstream limit of the model that was used to estimate the original scour depths
for the freeway bridges, and also included the proposed bank protection between
McClintock Drive and Dobson Road. The model was based on three different
topographic maps, including Kenney Aerial 1986, Cooper Aerial 1990, and ADOT 1990.

A second HEC-2 hydraulic model was developed by SLA after the completion of the
construction of the river channelization and freeway bridges. This study was used to
evaluate and document the as-built hydraulic conditions of the river. Kenney Aerial
Mapping generated the topography in 1994. Figure 22 depicts the HEC-2 cross-section
locations, a plan view of the bridge structures, and the locations of the bank-stabilization
measures from that hydraulic model.

A new HEC-RAS hydraulic model was developed for this study using the same cross
section locations and alignments from the SLA models. Summary tables of the hydraulic
parameters for the 10-year, 100-year and "Superflood" events are shown in Tables 23,
24 and 25, respectively.
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SR 101 looP

Figure 22 - Salt River Hydraulic Models Cross Section Locations
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Table 23 -10-Year Hydraulic Parameters in Salt River

120.50 93,000
122.00 93,000
122.65 93,000
123.55 93,000
228.00 93,000
229.00 93,000
230.00 93,000
231.00 93,000
232.00 93,000
233.00 93,000
234.00 93,000

235.00 93,000
236.00 93,000
237.00 93,000
238.00 93,000
239.00 95,300
240.00 95,300
240.10 95,300
240.20 95,300
240.30 95,300
240.40 95,300
240.50 95,300
240.60 95,300
241.10 95,300
241.20 95,300

• Information in Table provided by AZTEC Engineering

9.16
10.04
10.22
11.24
14.04
18.10
17.13
22.02
21.40
20.23
22.74

21.34
22.03
21.79
23.23
23.66
20.65
20.76
20.77
20.83
20.85
20.87
20.62
19.88
19.87

11.39
9.86
9.71
9.35
7.86
8.00
9.20
9.02
9.13
9.73
9.15

8.28
7.52
6.85
5.56
6.14
5.47
5.15

.5.09
5.01
5.03
4.93
5.02
5.05
5.05

0.72
0.56
0.55
0.51
0.40
0.38
0.43
0.40
0.39
0.41
0.38

0.34
0.30
0.27
0.21
0.25
0.22
0.21
0.21
0.21
0.21
0.20
0.21
0.21
0.21

The average velocity and depth through the existing and proposed bridge structures
during a 1DO-year flood is approximately 10.5 feet-per-second (fps) and 27.8',
respectively. These average hydraulic conditions were used in the original SLA local
scour computations for the 1DO-year flood as well as these updated computations.
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Table 24 -100-Year Hydraulic Parameters in Salt River

j~ C~oss ~~~$!~~~;<1'~~~'06{}{e ·'·~rs~~lr'Jrtl~~~~~IClitf';_
:~'l<,' " ID· ,ij.; . .., low~fcfs . :RJ,1.~1ti,;;R;:.;,·. . ,~."::",,,~~~~~,' ~"11!' ,. '.-:.re,

120.50 215,000 14.26 15.45 0.76
122.00 215,000 14.84 14.30 0.66
122.65 215,000 15.05 14.50 0.67
123.55 215,000 17.80 12.63 0.54
228.00 215,000 20.87 11.38 0.46
229.00 215,000 24.92 11.88 0.46
230.00 215,000 24.01 14.07 0.54
231.00 215,000 29.20 13.98 0.51
232.00 215,000 28.59 13.86 0.49
233.00 215,000 27.54 14.56 0.52
234.00 215,000 31.15 13.32 0.46
235.00 215,000 30.05 12.15 0.41
236.00 215,000 31.48 10.54 0.35
237.00 215,000 32.28 9.78 0.31
238.00 215,000 34.09 8.18 0.25
239.00 220,000 34.48 8.56 0.28
240.00 220,000 31.72 7.75 0.25
240.10 220,000 31.83 7.24 0.23
240.20 220,000 31.85 7.18 0.23
240.30 220,000 31.96 6.90 0.22
240.40 220,000 31.97 6.84 0.22
240.50 220,000 31.99 6.70 0.22
240.60 220,000 31.73 6.79 0.22
241.10 220,000 30.99 6.87 0.23
241.20 220,000 30.97 6.83 0.23

* Informalton In Table provided by AZTEC Englneerrng

The "Superflood" (0=250,000 cfs) hydraulic parameters for the design conditions were
also determined in order to estimate the maximum scour depths for the piers needed to
widen the existing bridges. Table 25 of this report presents a summary of the results of
the hydraulic analysis for the "Superflood" event.
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Table 25 - "Superflood" Hydraulic Parameters in Salt River
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120.50 250,000 15.26 16.59 0.79
122.00 250,000 15.80 15.46 0.70
122.65 250,000 16.02 15.73 0.70
123.55 250,000 19.00 13.63 0.56
228.00 250,000 22.25 12.29 0.48
229.00 250,000 26.30 12.86 0.49
230.00 250,000 25.41 15.27 0.57
231.00 250,000 30.72 15.10 0.54
232.00 250,000 30.09 14.95 0.52
233.00 250,000 29.07 15.68 0.54
234.00 250,000 33.01 14.24 0.47
235.00 250,000 31.97 13.04 0.43
236.00 250,000 33.65 11.19 0.36
237.00 250,000 34.77 10.40 0.32
238.00 250,000 36.68 8.59 0.26
239.00 250,000 37.07 9.11 0.28
240.00 250,000 34.39 8.03 0.25
240.10 250,000 34.49 7.50 0.23
240.20 250,000 34.52 7.44 0.23
240.30 250,000 34.64 7.16 0.22
240.40 250,000 34.64 7.06 0.22
240.50 250,000 34.67 6.92 0.22
240.60 250,000 34.41 7.02 0.22
241.10 250,000 33.66 7.11 0.22
241.20 250,000 33.65 7.06 0.22

* Information In Table provided by AZTEC Englneenng

The average velocity and depth through the proposed bridge structures during a
"Superflood", is approximately 11.2 fps and 29.9', respectively.

The water surface elevation (WSEL) and velocity within the river would increase slightly
over the existing conditions due to the additional piers required for the bridge widening.
A comparison of these hydraulic parameters for the 100-year event is shown in Table
26. The results of the analysis indicated that the construction of the additional piers
would have a minimal impact on the hydraulic conditions within the Salt River, and
would not impact the available freeboard provided for the river bank protection.
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Table 26 -100-year Hydraulic Analysis Results Comparison

120.50 215,000 1165.17 15.45 1165.17 15.45 0.00

122.00 215,000 1165.84 14.30 1165.84 14.30 0.00

122.65 215,000 1166.05 14.50 1166.10 14.79 0.05

123.55 215,000 1168.8 12.63 1168.17 12.51 -0.63

228.00 215,000 1170.26 11.38 1170.19 11.50 -0.07

229.00 215,000 1170.70 11.88 1170.44 12.44 -0.26

230.00 215,000 1171.23 14.07 1170.6 14.99 -0.63

231.00 215,000 1172.20 13.98 1171.50 14.97 -0.70

232.00 215,000 1172.59 13.86 1171.45 14.82 -1.14

233.00 215,000 1173.15 14.56 1172.04 15.48 -1.11

234.00 215,000 1175.15 13.32 1174.77 13.77 -0.38

235.00 215,000 1176.05 12.15 1175.95 12.23 -0.10

236.00 215,000 1177.48 10.54 1177.88 10.96 0.40

237.00 215,000 1179.28 9.78 1179.51 9.82 0.23

238.00 215,000 1180.09 8.18 1180.39 8.08 0.30

239.00 215,000 1180.08 8.56 1180.37 8.48 0.29

240.00 220,000 1180.80 7.75 1181.07 7.67 0.27

240.10 220,000 1180.83 7.24 1181.09 7.17 0.26

240.20 220,000 1180.85 7.18 1181.12 7.11 0.27

240.30 220,000 1180.96 6.90 1181.23 6.84 0.27

240.40 220,000 1180.97 6.84 1181.23 6.77 0.26

240.50 220,000 1180.99 6.70 1181.25 6.64 0.26

240.60 220,000 1180.98 6.79 1181.25 6.72 0.27

241.10 220,000 1180.99 6.87 1181.25 6.81 0.26

241.20 220,000 1180.97 6.83 1181.24 6.76 0.27
Notes: (1) The water surface and bank protection elevations are NAVD 88 datum.
• Information in Table provided by AZTEC Engineering
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Table 27 - 1DO-year Hydraulic Freeboard Comparison

120.50

122.00

122.65

123.55

228.00

229.00

230.00

231.00

232.00

233.00

234.00

235.00

236.00

237.00

238.00

239.00

240.00

240.10

240.20

240.30

240.40

240.50

240.60

241.10

241.20

1173.72

1172.22

1171.32

1172.12

1174.32

1174.92

1174.72

1174.52

1175.72

1175.92

1178.92

1179.82

1180.92

1182.92

1183.42

1182.52

1184.92

1184.52

1165.17

1165.84

1166.05

1168.8

1170.26

1170.70

1171.23

1172.20

1172.59

1173.15

1175.15

1176.05

1177.48

1179.28

1180.09

1180.08

1180.80

1181.83

1181.85

1180.96

1180.97

1180.99

1180.98

1180.99

1180.97

8.55

6.38

5.27

3.32

4.06

4.22

3.49

2.32

3.13

2.77

3.77

3.77

3.44

3.64

3.33

2.44

4.12

3.53

1165.17

1165.84

1166.10

1168.17

1170.19

1170.44

1170.6

1171.50

1171.45

1172.04

1174.77

1175.95

1177.88

1179.51

1180.39

1180.37

1181.07

1181.09

1181.12

1181.23

1181.23

1181.25

1181.25

1181.25

1181.24

8.55

6.38

5.22

3.95

4.13

4.48

4.12

3.02

4.27

3.88

4.15

3.87

3.04

3.41

3.03

2.15

3.85

3.27

Notes: (1) The water surface and bank protection elevations are NAVD 88 datum.
100-year WSEL for the proposed condition increases, but is contained within the existing bank protection. The bank
protection elevations were obtained from the SLA report. but were on NAVD 29 datum. The conversion factor (+1.92')
was added to the elevations to adjust to the NGVD 1988 datum.

• Information in Table provided by AZTEC Engineering

Temporary construction access road may be constructed within the Salt River and
Tempe Town Lake to build portions of the Indian Bend Wash and Salt River bridges.
The access roads would be designed with culverts to pass a low frequency storm event,
and to erode for flow events greater than the 2-year event.

A preliminary hydraulic analysis was performed to ensure flow would be contained
within the watercourses during minor flow events in the river. The analysis indicated the
access roads would not impact the river hydraulic conditions. The contractor should
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provide a more detailed hydraulic analysis for the final access road configuration prior to
construction.

A bridge scour analysis was conducted for the Salt River bridges. The scour analysis
consisted of estimating the various scour components associated with the SR 202L
bridge structures crossing the Salt River. The analysis considered the effects of long
term degradation, general scour, low-flow incisement, bed-form scour, and pier scour.

The previous scour analysis was developed in 1992 by SLA. The total scour was
estimated using average hydraulic parameters. The average hydraulic parameters were
selected because the flows used in the scour calculations are very conservative. The
modifications to Theordore Roosevelt Dam greatly reduce the discharges in this reach
of the Salt River. The modifications to the dam were not completed before the Salt
River bridge was designed, so the higher flows were used during final design and
construction. This scour analysis used the same pre-Roosevelt Dam modification flows
as the original design criteria.

The total estimated scour depth is 37.1' for the 100-year event and of 38.5' for the
"Superflood" event as shown in Table 28. These calculated scour depths are similar to
the scour depths shown in the 1992 SLA report, which recommended total scour depths
of 37.9' for the 100-year event and 39.4' for the "Superflood" event.

Table 28 - Total Scour Depths for the SR 202L Bridge over the Salt River

215,000
"Su erflood" 250,000

* Information in Table provided by AZTEC Engineering

Indian Bend Wash

The hydrology from the Indian Bend Wash Flood Insurance Study (FIS) was used for
the hydraulic analysis. The hydraulics from the FIS did not accurately reflect the IBW
drop structur:e-;-s-o a new hydraulic model was developed for this study. The new model
incorporates the drop structure from as-built drawings and the existing topographic
conditions provided with recent aerial mapping provided by Cooper Aerial Surveys. The
hydraulic analysis results indicate the proposed improvements would not impact the
existing hydraulic characteristics of Indian Bend Wash.

The original Scour Report for the SR 202 Indian Bend Wash bridge was completed by
SLA in 1990, and included the IBW drop structure. The Indian Bend Wash design
discharge was higher than the discharges resulting from the 1997 FIS, resulting in
calculated scour depths that are higher than the design scour depths calculated herein.
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The new hydraulic model as developed for the 1DO-year and SPF flood events based on
the as-built drawings for the IBW Drop Structure. The bridge piers that are located
within the drop structure are adequately protected from scour since the drop structure is
not anticipated to fail during the Standard Project Flood (SPF). For the piers that are
not located within the drop structure, total calculated scour depth is estimated to be
21.5' for the 1DO-year event and of 30.2' for the SPF as shown in Table 29.

These values are lower than the original scour depths from the 1990 SLA Report, which
included a total scour depth of 34.0' for the 1DO-year event and 41.0' for the SPF.

Table 29 - Total Scour Depths for the SR 202L Bridge
Over the Indian Bend Wash

Flood Control Permits at Indian Bend Wash and Salt River

The City of Tempe (COT) has primary responsibility to regulate the 1DO-year floodplain
within their City limits, which includes Indian Bend Wash and the portion of the Salt
River within Tempe Town Lake. Therefore, the COT will review and approve the project
features located within the 1DO-year floodplain. Any flood control permits and design
details required for construction of the proposed improvements within Tempe Town
Lake must be obtained by the COT.

The IBW Drop Structure and Salt River bank protection is owned and maintained by
FCDMC. The FCDMC will review and approve the design of any of their features that
would be impacted by the project including the IBW drop structure penetrations, bank
protection penetrations, and temporary construction access roads proposed within the
river. The FCDMC will also be the agency responsible to regulate the 1DO-year
floodplain outside the limits of the COT.

A FCDMC Right-of-Way Use Permit will be required to construct any of the proposed
improvements within their right-of-way. A Right-of-Way Use Permit will also be required
during final design to obtain temporary access for geotechnical investigations.
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The earthwork required for the construction of this project would include approximately
45,000 cubic yards of excavation and 175,000 cubic yards of embankment. An
additional 100,000 cubic yards of embankment will be required to be placed within
Tempe Town Lake and the Salt River for the temporary construction access roads.

4.10 TRAFFIC DESIGN

4.10.1 Signing and Pavement Marking

A guide sign concept was prepared to ensure an effective guide signing plan could be
developed for the preferred alternative. The goal of the signing concept is to provide
clear advance guide signing for the route, while maintaining the integrity of the signing
schemes on the SR 202L freeway corridor. A preliminary guide signing plan is provided
in Appendix D.

The existing signs and sign structures would be relocated or replaced in accordance
with the proposed freeway widening. The final sign locations will be determined during
the development of the final design plans and will consider existing and new locations of
utilities, bridge structures, retaining and noise walls, drainage features, lighting
standards, and other appurtenances.

The modified pavement marking concept would be developed to incorporate the existing
and new lane configurations for the mainline, auxiliary lanes, service interchange ramps
and system interchange ramps.

The preliminary pavement marking concept has been developed in accordance with the
ADOT Signing and Marking Standard Drawings 2002 (and recent updates) that
reference the requirements for lane lines, edge lines, and gore striping.

4.10.2 Lighting

Full freeway lighting is currently provided on the SR 202L within the study limits. An
evaluation was conducted to determine if the existing median lighting (on the mair-lline)
and high mast lighting (at the system interchanges) could accommodate the additional
travel lanes associated with the recommended alternative.
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The modifications to the existing lighting systems were evaluated in accordance with the
criteria established in the American National Standard Practice for Roadway Lighting,
ANSIIIES RP-B-OO (2000). This publication identifies nationally recognized design
criteria for roadway lighting and has been adopted by ADOT. In addition, the following
criteria listed in the ADOT Urban Highways Design Procedures Manual was used in the
lighting analysis criteria:

• Average maintained horizontal
illuminance for freeway lighting:

• Minimum illuminance:
• Average to minimum uniformity ratio:
• Light loss factor (LLF):

0.6 to 0.8 foot-candles (Fc) on
the roadway
0.2 foot-candles
3:1 to 4:1
0.81

Based on these criteria, illuminance lighting levels were calculated every six feet along
the traveled roadway. Based on the initial lighting evaluation, the existing median and
high mast lighting systems would need to be modified at certain locations by adding
light fixtures to the existing assemblies.

Typically, the transition between the mainline lighting and the service interchange ramp
lighting occurs at the back of the gore. As required, the existing light poles located along
the ramps would be relocated in accordance with the new ramp alignment(s).

Additional lighting analysis will be required during final design including a lighting
analysis for the crossroads that include the shadow effects off the freeway overpasses
and underpasses, along with the use of underdeck lighting to enhance the lighting
beneath the bridge structures.

4.10.3 Freeway Management System

The existing Freeway Management System (FMS) includes an integrated system of
Dynamic Message Signs (VMS), pull boxes, system detectors, CCTV cameras and
ramp meters placed throughout this segment of the SR 202L corridor. These FMS
features are connected to the ADOT Traffic Control Center by three 3" conduits that are
located along the eastbound and westbound roadways. These existing FMS features
will be required to be relocated within the limits of the freeway widening.

New FMS Design Guidelines will be adopted in the near future. The new guidelines will
allow the FMS communication system to be provided with three 3" conduits placed
along one side of the freeway. Therefore, the initial recommendation for the FMS
system is to abandon the conduits and communication lines that currently parallel the
eastbound roadway, and retain the existing system along the westbound roadway. The
relocated FMS elements along the eastbound roadway would be connected to the north
fiber optic cable trunk line by boring new conduit beneath the mainline pavement.

Due to the age of the existing equipment, some items may need to be replaced with
new equipment. The existing fiber optic cable is anticipated to be removed and replaced
with new fiber optic cable. The system detectors would also be abandoned and
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replaced with new Passive Acoustic Detectors (PAD's), and placed approximately every
mile in each direction of travel in advance of each entrance ramp. New OMS sign
structures will also be required in conformance with the new sign support requirements.

The FMS system must remain operational at all times during the construction of this
project.

4.11 CONSTRUCTION PHASING AND TRAFFIC CONTROL

Traffic will be managed by detailed traffic control plans and by procedures and
guidelines specified in Part VI of the Manual of Uniform Traffic Control Devices
(MUTCD), 2003 Version, and by the Arizona Supplement to Part VI of the MUTCD.

Freeway traffic will be carried through the construction work zone at all times during this
project. The conceptual construction phasing plan for the mainline widening would
include the following:

• The HOV and general-purpose lanes would be shifted toward the median utilizing a
portion of the median shoulder. Temporary concrete barrier would be placed
adjacent to the existing SR 202L outside shoulders. All grading, drainage, pavement
widening, bridge widening, retaining wall demolition and construction, sign structure
foundations, and other items would be constructed in this phase.

• The HOV and general-purpose lanes would be shifted to the right utilizing a portion
of the right shoulder for the outside lane. Temporary concrete barrier would be
placed adjacent to the median shoulder. All median construction activities would
occur during this phase.

• Bridge girder and superstructure erection will likely require intermittent freeway
closures. A detailed traffic control plan should be developed for each bridge location
to define the detour route at each location.

The system and service interchange ramp connections within the limits of the pavement
widening would be reconstructed to match the widened mainline roadway. These ramp
connections would remain open to traffic wherever feasible. Where the new ramp
horizontal and vertical alignments are modified a sufficient amount to preclude leaving
the ramp open to traffic, the ramp would be closed for the reconstruction activities.

The ramp closure would coincide with the widening of the bridge on the same
interchange crossroad. Successive entrance and exit ramps should not be closed to
traffic at the same time.

The construction of the widened bridges would impact the traveling public on the
crossroads. Feasible bridge widening solutions are available to allow the crossroads to
remain open to traffic during the bridge construction activities. However, a number of
the bridges that would be widened will require falsework and/or towers for support. At
these locations, the number of crossroad lanes would be required to be reduced to one
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left-turn lane and two through lanes in each direction of travel during bridge widening
activities.

Coordination will be required with the local agencies to determine the project phasing
restrictions that will be used for this project. These restrictions could include limits in the
number of crossroads and ramp connections that would be under construction at the
same time. For example, it may not be desirable to widen the freeway overpasses and
realign the ramps for the 32nd Street TI and 40th Street TI at the same time due to local
agency concerns about arterial street capacity, freeway access, and emergency vehicle
access.

The final construction phasing and traffic control plans will be developed during the final
design.

4.12 CITY OF TEMPE FACILITIES AT TEMPE TOWN LAKE

The City of Tempe (COT) has parking and building facilities located below the Mill
Avenue Viaduct. This project is not anticipated to significantly impact these existing
facilities.

The City of Tempe (COT) has existing landscaping, pathways, pathway lighting, parking
lots and decorative wall features that are located within and adjacent to the ADOT right
of-way between Mill Avenue and College Avenue. In locations where the existing Tempe
improvements are located within the ADaT right-of-way, these facilities were
constructed within the right-of-way with a lease agreement or encroachment permit.
The City of Tempe facilities that are within the freeway right-of-way would be relocated
by the City of Tempe.

Coordination will be required with the COT to relocate the existing facilities that would
conflict with the proposed roadway improvements.

4.13 UTILITY, RAILROAD AND VALLEY METRO RAIL COORDINATION

Utility Coordination

During final design, each utility company will receive and review the preliminary design
for this project and develop plans for any relocations and/or adjustments.

Using the as-built plans and the conceptual plans developed for the recommended
alternative, it is anticipated that minimal utility impacts would occur with this project. A
summary of the potential utility impact locations are as follows:

• Noise wall and retaining wall construction may impact the City of Phoenix 8" sanitary
sewer line at 26th Street, a 10" sanitary sewer at 28th Street, a 16" RCP water line at
29th Street, and the 21" sanitary sewer line at 30th Street.
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• The widening of the SR 202L grade separation structure at Washington Street
should be feasible without de-energizing the APS 69kV power line across the
freeway corridor.

• The widening of the SR 202L overpass over the Mill Avenue Viaduct should be
feasible without de-energizing the SRP overhead 69kV power lines across the
freeway corridor.

• The widening of the Salt River Bridge EB and WB at McClintock Drive should be
feasible without de-energizing the 12kV, 69kV and 230kV power lines owned by
APS and SRP. However, one of the bridge piers is near an existing City of Tempe
36" water line near SR 202L Station 295+25. The new drilled shaft for the bridge
widening should avoid direct conflict with the water line.

The Grand Canal is owned and operated by Salt River Project (SRP). The Grand Canal
crosses the SR 202L corridor just east of 32nd Street and just south of Washington
Street. Coordination will be required with SRP to maintain their canal maintenance
roads open during the construction of the freeway overpasses.

UPRR Coordination

The SR 202L mainline passes over the Union Pacific Railroad (UPRR) one half mile
south of Washington Street, and again west of Mill Avenue. The crossing near
Washington Street is at UPRR milepost 912.30 (SR 202L MP 4.83), UPRR Federal
Project Number 7048184W. The crossing west of Mill Avenue is at UPRR milepost
913.86 (SR 202L MP 6.34), UPRR Federal Project Number 753711Y.

It is anticipated that precast girder construction would be used to span the UPRR at
each freeway overpass. The use of precast girders would eliminate the need for
falsework towers and crash walls for the construction of these spans. It also reduces the
duration and potential impacts to railroad traffic.

The proposed widenings of the SR202L may occur within the current limits of the
existing railroad agreements. Coordination with representatives of the UPRR will be
necessary to confirm the necessary design details, permit requirements, construction
requirements, and agreement requirements for the two crossings.

Valley Metro Rail Coordination

The SR 202L also passes over the "METRO" LRT tracks at Washington Street (SR
202L MP 4.52), and again west of Mill Avenue (SR 202L MP 6.34).

Reconstruction/relocation costs for the relocation of the catenary lines are anticipated to
be incurred by the Valley Metro Rail. Coordination will be needed with Valley Metro Rail
during the design of this project to obtain their concurrence of the construction features
for the relocation of their facilities
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The site soils are generally considered to be well suited for the use of either shallow
spread foundations or drilled shafts at relatively shallow depths. Though several of the
existing bridges are supported either partially or solely by steel H-piles, the common
practice today for widening projects (or new construction) in Arizona, is to utilize drilled
shafts. Spread footings should provide adequate support for widened structure
elements .which are currently supported on shallow footings. Allowable bearing
pressures from 2 to 5 ksf are anticipated for finer grained surficial soils, from 10 to 20
ksf within the SGC and from about 8 to 20 ksf within the weathered, upper contacts of
the underlying granite and Tempe Formation sedimentary bedrock. Table 30 provides a
listing of the structures to be widened, the existing foundation conditions and
expectations for foundations required for the widened structures.

Drilled shafts derive significant support (both in shear and end bearing) from the dense
GGC deposit that underlies much of the study area. More heavily loaded shafts which
support the Indian Bend Wash and Salt River Bridge structures extend also within the
underlying variably firm to hard basin fill materials. In 1990, load tests of the underlying
finer grained basin fill was performed as part of the Drilled Shaft Load Test Research
Program (Thomas Hartig and Associates, Inc., 1990). The study investigated the
applicability of constructing large (10' diameter) drilled shafts through the SGC and into
the basin fill. Shafts of this size and depth were required to handle axial loads in excess
of 3,500 kips with a scour condition of about 40'. The load test results indicated that
initial assumptions of shaft-soil shear stress within the undrained basin fill soils were
roughly 60% of what could actually be utilized.

Table 30 - Summary of Existing and Recommended Foundation Types
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Abutments on
Driven Piles

Abutments on
Driven Piles

Abutments on
Driven Piles
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Drilled Shafts

Drilled Shafts

Drilled~Shafts

Drilled Shafts

Spread Footings

Spread Footings

Shafts to be Founded in SGC
Soils Below A rox. 20'

Shafts to be Founded in SGC
Soils Below A rox. 15'

Shafts to be Founded in SGC
Soils Below A rox. 20'

Shafts to be Founded in Hard
Soils (and Possible Sandstone
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Table 30 - Summary of Existing and Recommended Foundation Types
(continued)

48th Street OP
(Three Span)

52nd Street Ramp B OP
(Three Span)

52nd Street OP
(Three Span)

Sky Harbor WB OP
(Three Span)

Van Buren Street OP
(Two Span)

Washington Street OP
(Three Span)

SPRR Grand Canal Viaduct
(Four Span)

Sky Harbor WB OP
(Three Span)

Mill Avenue Viaduct
(Seven Span)

West Pedestrian OP
(Single Span)

East Pedestrian OP
(Single Span)

College Avenue OP
(Single Span)

Abutments on Shafts,
Piers on Spread Footings

Abutments on
Driven Piles,

Piers on Spread Footings

Abutments on
Driven Piles,

Piers on Spread Footings

Abutments on
Drilled Shafts,

Piers on Spread Footings

Abutments on
Driven Piles,

Piers on Spread Footings

Abutments on
Driven Piles,

Piers on Spread Footings

Abutments on
Driven Piles,

Piers on Spread Footings

Abutments on
Drilled Shafts,

Piers on Spread Footings

Abutments and Piers on
Drilled Shafts

Abutments on
Drilled Shafts

Abutments on
Drilled Shafts

Abutments on Dual Row
of Drilled Shafts

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments on
Drilled Shafts,

Piers on Spread
Footin s

Abutments and Piers
on Drilled Shafts

Abutments on Drilled
Shafts

Abutments on
Drilled Shafts

Abutments on
Drilled Shafts

Shafts and Footings to be
Founded in Firm to Hard Soils

Below Approx. 10'

Shafts and Footings to be
Founded in Firm to Hard Soils

Below Approx. 5'

Shafts and Footings to be
Founded in Firm to Hard Soils

Below Approx. 10'

Shafts and Footings to be
Founded on SGC or Underlying

Granite

Shafts and Footings to be
Founded in Shallow Granite

Bedrock

Shafts and Footings to be
Founded in Shallow Granite

Bedrock

Shafts and Footings to be
Founded in Shallow Granite

Bedrock

Shafts and Footings to be
Founded on SGC or Underlying

Granite

Abutment Shafts May be
Founded on SGC or Granite with
Piers Likel Extendin to Granite
Shafts to extend to Shallow SGC

or to Underlying Tempe
Formation Rock Depending on

Loads
Shafts to extend to Shallow SGC

or to Underlying Tempe
Formation Rock Depending on

Loads

Shafts Founded in SGC or
Underlying Tempe Formation
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Abutments on Dual Row
of Drilled Shafts

Abutments and Piers on
Drilled Shafts

Abutments and Piers on
Drilled Shafts
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Abutments on
Drilled Shafts

Abutments and Piers
on Drilled Shafts

Abutments and Piers
on Drilled Shafts

Shafts Founded in SGC

Shafts Founded in SGC and
Underl in Basin Fill

Shafts Founded in SGC and
Underlying Basin Fill

September 2006



RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101 l

4.14.2 Retaining Walls

Arizona Department of Transportation
Initial Design Concept Report

Approximately 38 new retaining or barrier walls will be required to accommodate the
widened mainline pavement sections and modifications to some of the existing ramps.
The number of, and locations of walls will vary depending on the roadway alternative
that is selected. Wall heights of up to 35' are anticipated with average heights in the 5'
to 23' range. Conceptual locations at this time indicate the majority of walls to be
founded on existing roadway embankment with less than five or six walls founded at
grade or within cut conditions.

The majority of walls can likely be constructed as standard cast-in-place concrete walls
with spread footings at relatively low to moderate allowable soil bearing pressures.
Standard wall footings will be constructible provided the new walls are located a
sufficient distance from existing walls (laterally and vertically). The use of drilled shafts
may be preferred in some locations depending on proximity to existing structures and in
some areas as dictated by poor subgrade conditions. Drilled shaft walls currently exist
in the vicinity of Scottsdale Road to penetrate thru softer soils. Other special design
walls, such as L-shaped footing walls, may be needed due to the proximity of new walls
to existing structures.

4.14.3 Recommended Pavement Structural Sections

From a preliminary basis, it is recommended that the widening of the SR 202L mainline
pavements at minimum match the adjacent existing structural pavement section.
However, it is further recommended based on discussions with ADOT Materials
Pavement Design Section that the new PCCP pavements have a minimum thickness of
12.5". Table 31 provides the recommended pavement structural sections:

Table 31 - Preliminary Pavement Structural Sections

Though much of the SR 202L alignment is founded on relatively good quality soils
and/or bedrock, portions of the alignment east of Scottsdale Road overlie what was
previously Salt River related sand and gravel mined pits that were subsequently infilled
with a variety of materials. Though it is generally believed that municipal wastes which
were identified within the existing roadway limits (and likely beyond to some extent)
were removed and that the overexcavated areas were backfilled with compacted
materials, widening of the SR 202L mainline roadway embankment would result in a
widened footprint that likely will infringe on materials which have not been previously
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modified to support the elevated sections of roadway. Overexcavation depths of 3' to
20' are indicated by the as-built plans along this portion of the project, with little or no
modification required beyond the toe of existing slope. In areas where construction
debris or otherwise unsuitable fill materials were present, it is understood that up to 20'
of these materials were removed and replaced with acceptable fill material within the
limits of the mainline roadway and ramps. Further investigation of these soils to
determine what treatment is needed to support the widened embankments will be
required.

4.15 PHOENIX SKY HARBOR INTERNATIONAL AIRPORT COORDINATION

This project is located beneath the Federal Aviation Regulation (FAR) Part 77 Navigable
Airspace for the north runway at Phoenix Sky Harbor International Airport. An initial
evaluation indicates all of the proposed freeway improvements would occur below the
Part 77 Surface. This surface is approximately 73' above the UPRR/Grand Canal
Overpass, which should be sufficient for the freeway lighting and construction
equipment to erect the girders at this bridge as shown on Figure 23.

Federal Aviation Administration (FAA) Form 7460-1 must be submitted to the FAA for
their evaluation of any permanent or temporary penetrations of the Part 77 surface. All
potential permanent and temporary encroachments into the Part 77 navigable airspace
should be evaluated during the final design and construction phases of this project.
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5.0 ORDER OF MAGNITUDE ITEMIZED ESTIMATE

The order of magnitude estimates of project cost for the Recommended Alternative is
$184,000,000, which includes $148,800,000 for the eastbound roadway and
$35,200,000 for the westbound roadway. The total budgeted amount for this project is
$105,030,000. The order of magnitude itemized estimates for the alternatives are
shown on the following pages. The estimated unit costs are based on unit prices
obtained from recent ADOT bid results.

Pavement structural sections used for this estimate are provided in Section 4.14.3 of
this report.

The following is a list of assumptions that are reflected in the cost estimates:

• No new right-of-way is anticipated for this project.
• Costs for landscaping are only for the restoration of disturbed areas.
• New freeway lighting would consist of providing additional illuminaires to the existing

median light poles. Relocation of light poles would be required within the ramp
realignment areas.

• The costs shown reflect construction of all project elements in one bid package. No
phasing costs are included in the estimate.

• Drainage modifications would be limited to adjusting or replacing the existing
drainage elements to match the pavement widening and ramp realignments.

• Relocation of the existing FMS improvements is included in the cost estimates.
• The earthwork factor applied to the project excavation is estimated to be 15% shrink.

No additional earthwork quantities were included in anticipation of hazardous
materials or unsuitable material sites.

• Environmental mitigation costs are not included in this cost estimate.
• Retaining and noise wall costs reflect single vertical walls with standard surface

treatments/rustications and do not include potential aesthetic treatments.
• The financial responsibility for the relocation of existing improvements at Tempe

Town Lake is not defined at this time. A total cost of $100,000 has been included in
the cost estimates to address this item.
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Table 32 - Alternative 1 Eastbound Order of Magnitude Itemized Estimate

~. -ji'1,~w:f'::";',,-: 1l '" "ff. Descrrptiori~iKM~I;Hlt';I!li;g~;:~' 'j;.l:!!fiJlJ'J1ii~'d\-~ j~;Uni{";j;, Quantit.,. I;:: Uriit'Price'cI,1",c~J\m6untC;:.'
Removal of Concrete Curb And Gutter L.Ft. 23,040 $6.00 $139,000
Removal of Half Barrier And Trim Retainin~ Wall L.Ft. 3,351 25.00 85,000
Removal of Concrete Half Barrier L.Ft. 34,044 16.00 546,000
Removal of PCCP Pavement Sq.Yd. 65,043 15.00 977,000
Roadway Excavation CU.Yd. 42,738 6.00 258,000
Roadway Embankment (Borrow) CU.Yd. 146,426 8.00 1,174,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) SQ.Yd. 37,380 45.00 1,683,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 89,080 50.00 4,456,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 126,460 5.00 634,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. 154 60.00 10,000
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 1,832 70.00 130,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 747 90.00 68,000
Pipe, Reinforced Concrete, Class III, 48" LH 157 170.00 27,000
Pipe, Corru~ated Metal, Slotted, 24" L.Ft. 3,155 140.00 443,000
Concrete Pipe Collar Each 274 500.00 138,000
Concrete Catch Basin (C-15.30) Single, H=8' Or Less Each 50 3,000.00 150,000
Concrete Catch Basin (C-15.91), H-8' Or Less Each 13 3,000.00 39,000
Concrete Catch Basin (C-15.91), H= More Than 8' Each 11 3,500.00 40,000
Concrete Catch Basin (C-15.92), H-8' Or Less Each 28 3,000.00 84,000
Concrete Catch Basin (C-15.92), H= More Than 8' Each 28 3,500.00 99,000
Concrete Catch Basin (C-15.80) (Median) Each 4 3,000.00 12,000
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each 10 4,000.00 40,000
Manhole (C-18.1 0) (No.1) (For Pipes Over 36") Each 6 5,500.00 33,000
Junction Box Each 6 2,000.00 12,000
Strom Drain Outlet Each 2 500.00 2,000
Removal of Pipe L.Ft. 772 30.00 25,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft 2,000 10.00 20,000
Concrete Catch Basin (Modify Existing) Each 141 750.00 107,000
Fill Abandoned Manhole & Plu~ Pipe Each 5 1,200.00 8,000
Removal of Miscellaneous Concrete L.Sum 1 50,000.00 49,000
Removal of Structural Concrete CU.Yd. 42 750.00 33,000
Bridge Si~n Structure (SD9.20, Type 41) Each 11 80,000.00 880,000
Drilled Shaft Foundation Tapered Tube Structure Sin~le Beam Each 2 3,500.00 7,000
Foundation For Bridge Sign Structure (SD9.20, Type 41) L.Ft. 14 7,500.00 106,000
Cantilever Si~n Structure (SD9.1 0, Type 4c) L.Ft. 3 30,000.00 90,000
Foundation For Cantilever Sicm Structure (SD9.1 0, Type 4c) L.Ft. 17 7,000.00 119,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 14 5,000.00 70,000
Relocate Existin~ Tapered Tube SiQn Structure Each 1 4,000.00 4,000
Slip Base (New) Each 15 200.00 4,000
Sign Post (Perforated) (2 S) L.Ft. 3 12.00 1,000
Sign Post (Perforated) (2 1/2 S) L.Ft. 69 12.00 2,000
SiQn Post (Perforated) (2 1/2 T) L.Ft. 190 18.00 5,000
Foundation For Sign Post (Concrete) Each 21 150.00 4,000
SiQn Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 80 20.00 3,000
Extruded Alum SiQn Panel With Type III/IV Sheet SQ.Ft. -4,900 25.00 124,000
Relocate Signs Each 26 1,000.00 26,000
Relocate SiQns (VMS) Each 2 50,000.00 100,000
Milepost Marker (S-1 0) Each 8 250.00 3,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 113 50.00 8,000
Temporary Painted Marking (Stripe) L.Ft. 458,260 0.15 72,000
Pavement MarkinQ (White Sprayed Thermoplastic)(0.060") L.Ft. 370,009 0.25 94,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 88,251 0.25 24,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 180 0.75 3,000
Pavement LeQend (Extruded Thermoplastic) (Alkyd) (0.090") Each 2 150.00 1,000
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 101 150.00 17,000
Pavement Marker, Raised, Type C Each 7,022 3.50 27,000
Impact Attenuation Device Each 14 25,000.00 350,000
Electrical Conduit (3-3")(PVC) L.Ft. 20,000 20.00 400,000
Flagging Services L.Sum 2 125,000.00 250,000
Pull Box (No.7) Each 40 600.00 25,000
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Table 32 - Alternative 1 Eastbound Order of Magnitude Itemized Estimate
(Continued)
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Pull Box (No.9) Each 20 $2,500.00 $51,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 60,000 5.00 300,000
Loop Detector For Traffic Surveillance (6'x6') Each 40 500.00 20,000
Luminaire (Vertical Mount) (400 Watt) Each 260 750.00 196,000
Relocate Ramp Metering Equipment Each 9 15,000.00 135,000
LandscapinQ Mile 7 200,000.00 1,400,000
Concrete Curb And Gutter L.Ft. 20,974 20.00 422,000
Concrete Half Barrier L.Ft. 37,479 70.00 2,625,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 3,748 100.00 377,000
24th Street TI Overpass L.Sum 1 1,081,000.00 1,081,000
32nd Street TI Overpass L.Sum 1 853,000.00 853,000
Grand Canal Bridge L.Sum 1 595,000.00 595,000
40th Street TI Overpass L.Sum 1 724,000.00 724,000
44th Street TI Overpass L.Sum 1 1,353,000.00 1,353,000
East PapaQo TI Underpass EB L.Sum 1 1,703,000.00 1,703,000
48th Street Overpass EB L.Sum 1 903,000.00 903,000
Ramp B Overpass EB L.Sum 1 580,000.00 580,000
52nd Street Overpass EB L.Sum 1 754,000.00 754,000
Van Buren Street Overpass EB L.Sum 1 533,000.00 533,000
Washington Street Overpass EB L.Sum 1 651,000.00 651,000
SPRRlGrand Canal Bridge EB L.Sum 1 1,873,000.00 1,873,000
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 1 651,000.00 651,000
Mill Avenue Viaduct EB L.Sum 1 3,175,000.00 3,175,000
W Pedestrian Overpass EB L.Sum 1 259,000.00 259,000
E Pedestrian Overpass EB L.Sum 1 255,000.00 255,000
College Avenue Overpass L.Sum 1 560,000.00 560,000
Scottsdale Road TI Overpass L.Sum 1 1,108,000.00 1,108,000
Scottsdale Road TI Overpass L.Sum 0 1,108,000.00 0
Indian Bend Wash Bridge EB L.Sum 1 2,744,000.00 2,744,000
Indian Bend Wash Bridge WB L.Sum 0 2,754,000.00 0
Salt River Bridge EB L.Sum 1 11,457,000.00 11,457,000
Salt River Bridge WB L.Sum 0 10,082,000.00 0
Noise Wall L.Sum 1 9,701,300.00 9,702,000
Retaining Wall (Type: Regular) Sq. Ft. 179,700 50.00 8,985,000
Retaining Wall (Type: Specialty 1) SQ. Ft. 15,100 75.00 1,133,000
Retaining Wall (Type: Specialty 2) Sq.Ft. 43,000 60.00 2,580,000
Retaining Wall (Type: Barrier) Sq.Ft. 2,600 25.00 65,000
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% ofTotal Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Relocation of Existing Facilities at Tempe Town Lake (unknown at this time)
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This TIme)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$74,700,000
7,470,000

570,000
1,500,000
1,500,000

230,000
9,134,000

$95,100,000
19,020,000

$114,120,000
10,280,000
5,710,000
9,130,000

o
1,150,000

100,000
o

$140,600,000
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Table 33 - Alternative 1 Westbound Order of Magnitude Itemized Estimate

Removal of Concrete Curb And Gutter
Removal of Half Barrier And Trim Retaininq Wall
Removal of Concrete Half Barrier
Removal of PCCP Pavement
Roadway Excavation
Roadway Embankment (Borrow)
Portland Cement Concrete Pavement (10" PCCP Over 4" AB)
Portland Cement Concrete Pavement (13" PCCP Over 4" AB)
AR-ACFC Overlay (1 Inch)
Pipe, Reinforced Concrete, Class III, 18"
Pipe, Reinforced Concrete, Class III, 24"
Pipe, Reinforced Concrete, Class III, 30"
Pipe, Reinforced Concrete, Class III, 48"
Pipe, Corrugated Metal, Slotted, 24"
Concrete Pipe Collar
Concrete Catch Basin (C-15.30 Sinqle, H-8' Or Less
Concrete Catch Basin {C-15.91 ,H-8' Or Less
Concrete Catch Basin (C-15.91 , H- More Than 8'
Concrete Catch Basin (C-15.92), H-8' Or Less
Concrete Catch Basin (C-15.92), H- More Than 8'
Concrete Catch Basin (C-15.80) (Median)
Manhole (C-18.1 0) (No.1) (For Pipes 6" To 36")
Manhole (C-18.10) (No.1) (For Pipes Over 36")
Junction Box
Strom Drain Outlet
Removal of Pipe
Fill Abandoned Pipe Culvert (30" Diameter)
Concrete Catch Basin (Modify Existinq)
Fill Abandoned Manhole & Pluq Pipe
Removal of Miscellaneous Concrete
Removal of Structural Concrete
Bridqe Siqn Structure (S09.20, Type 4f)
Drilled Shaft Foundation Tapered Tube Structure Single Beam
Foundation For Bridge Sign Structure (S09.20, Type 4f)
Cantilever Siqn Structure (S09.1 0, Type 4c)
Foundation For Cantilever Siqn Structure (S09.1 0, Type 4c)
Relocate Existing Bridge Sign Structure
Relocate Existinq Cantilever Siqn Structure
Relocate Existinq Tapered Tube Siqn Structure
Slip Base (New)
Sign Post (Perforated) (2 S)
Siqn Post (Perforated) (2 1/2 S)
Sign Post (Perforated) (2 1/2 T)
Foundation For Siqn Post (Concrete)
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller)
Extruded Alum Sign Panel With Type III/IV Sheet
Relocate Siqns (Includinq VMS)
Relocate Signs (VMS)
Milepost Marker (S-1 0)
Temporary Painted Markinq (Arrow, Symbol Or Leqend)
Temporary Painted Markinq (Stripe)
Pavement Markinq (White Sprayed Thermoplastic)(0.060")
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060")
Pavement Markinq (Transverse) (Thermoplastic) (Alkyd) (0.090")
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090")
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090")
Pavement Marker, Raised, Type C
Impact Attenuation Device
Electrical Conduit (3-3")(PVC)
Flagging Services
Pull Box (No.7)

L.Ft.
L.Ft.
L.Ft.

Sq.Yd.
CU.Yd.
CU.Yd.
Sq.Yd.
Sq.Yd.
Sq.Yd.
L.Ft.
L.Ft.
L.Ft.
L.Ft.
L.Ft.
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
L.Ft.
CU.Ft
Each
Each

L.Sum
CU.Yd.
Each
Each
L.Ft.
L.Ft.
L.Ft.
Each
Each
Each
Each
L.Ft.
L.Ft.
L.Ft.
Each
Sq.Ft.
Sq.Ft.
Each
Each
Each
Each
L.Ft.
L.Ft.
L.Ft.
L.Ft.
Each
Each
Each
Each
L.Ft.

L.Sum
Each

1,344
421

4,210
8,262
2,492

17,078
5,563
8,245

13,808
o

292
o
o

385
26
o
4
3
4
3
o
o
o
o
o

28
o

14
o

3

2

4
o
3

5
o

23
38

5
48

1005
4
o
2

128
550,983
447,364
103,619

180
2

125
8,773

4,000
o
8

$6.00
25.00
16.00
15.00
6.00
8.00

45.00
50.00

5.00
60.00
70.00
90.00

170.00
140.00
500.00

3,000.00
3,000.00
3,500.00
3,000.00
3,500.00
3,000.00
4,000.00
5,500.00
2,000.00

500.00
30.00
10.00

750.00
1,200.00
2,000.00

750.00
80,000.00

3,500.00
7,500.00

30,000.00
7,000.00

10,000.00
5,000.00
4,000.00

200.00
12.00
12.00
18.00

150.00
20.00
25.00

1,000.00
50,000.00

250.00
50.00

0.15
0.25
0.25
0.75

150.00
150.00

3.50
25,000.00

20.00
0.00

600.00

$9,000
11,000
68,000

124,000
15,000

137,000
251,000
413,000

70,000
o

21,000
o
o

54,000
13,000

o
12,000
11,000
12,000
11,000

o
o
o
o
o

1,000
o

11,000
o

2,000
3,000

80,000
7,000
8,000

30,000
28,000

o
15,000
4,000
1,000

o
1,000
1,000
1,000
1,000

26,000
4,000

o
1,000
7,000

83,000
112,000
26,000

1,000
1,000

19,000
31,000
25,000
80,000

o
5,000
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Table 33 - Alternative 1 Westbound Order of Magnitude Itemized Estimate
(Continued)
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Pull Box (No.9) Each 4 $2,500.00 $10,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 12,000 5.00 60,000
Loop Detector For Traffic Surveillance (6'x6') Each 8 500.00 4,000
Luminaire (Vertical Mount) (400 Watt) Each 52 750.00 39,000
Relocate Ramp MeterinQ Equipment Each 1 15,000.00 15,000
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 1,674 20.00 34,000
Concrete Half Barrier L.Ft. 3,833 70.00 269,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 383 100.00 39,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal BridQe L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0
East PapaQo TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washington Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal Bridge EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct(EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 1 1,108,000.00 1,108,000
Indian Bend Wash Bridge EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 1 2,754,000.00 2,754,000
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 1 10,082,000.00 10,082,000
Noise Wall L.Sum 0 0.00 0
Retaininq Wall (Type: Reqular) Sq. Ft. 21,200 50.00 1,060,000
Retaining Wall (Type: Specialty 1) Sq. Ft. 2,400 75.00 180,000
Retaining Wall (Type: Specialty 2) Sq.Ft. 2,200 60.00 132,000
Retaining Wall (Type: Barrier) SQ.Ft. 0 000 0
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$18,300,000
1,830,000

140,000
370,000
370,000
60,000

2,238,000
$23,310,000

4,670,000
$27,980,000

2,520,000
1,400,000
2,240,000

o
280,000

o
$34,400,000
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Table 34 - Alternative 2 Eastbound Order of Magnitude Itemized Estimate
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Removal of Concrete Curb And Gutter LFt. 23,780 $6.00 $144,000
Removal of Half Barrier And Trim Retaininq Wall LFt. 3,404 25.00 86,000
Removal of Concrete Half Barrier LFt. 34,044 16.00 546,000
Removal of PCCP Pavement Sq.Yd. 65,044 15.00 977,000
Roadway Excavation CU.Yd. 43,251 6.00 261,000
Roadway Embankment (Borrow) CU.Yd. 165,839 8.00 1,328,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 37,886 45.00 1,706,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 92,851 50.00 4,644,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 130,737 5.00 656,000
Pipe, Reinforced Concrete, Class III, 18" LFt. 154 60.00 10,000
Pipe, Reinforced Concrete, Class III, 24" LFt. 1,952 70.00 138,000
Pipe, Reinforced Concrete, Class III, 30" LFt. 747 90.00 68,000
Pipe, Reinforced Concrete, Class III, 48" LFt. 157 170.00 27,000
Pipe, Corruqated Metal, Slotted, 24" LFt. 3,155 140.00 443,000
Concrete Pipe Collar Each 274 500.00 138,000
Concrete Catch Basin (C-15.30) Single, H=8' Or Less Each 50 3,000.00 150,000
Concrete Catch Basin (C-15.91), H-8' Or Less Each 15 3,000.00 45,000
Concrete Catch Basin (C-15.91), H= More Than 8' Each 13 3,500.00 47,000
Concrete Catch Basin (C-15.92), H=8' Or Less Each 28 3,000.00 84,000
Concrete Catch Basin (C-15.92), H= More Than 8' Each 28 3,500.00 99,000
Concrete Catch Basin (C-15.80) (Median) Each 4 3,000.00 12,000
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each 10 4,000.00 40,000
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 6 5,500.00 33,000
Junction Box Each 6 2,000.00 12,000
Strom Drain Outlet Each 2 500.00 2,000
Removal of Pipe LFt. 772 30.00 25,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft 2,000 10.00 20,000
Concrete Catch Basin (Modify Existinq) Each 145 750.00 110,000
Fill Abandoned Manhole & Plug Pipe Each 5 1,200.00 8,000
Removal of Miscellaneous Concrete LSum 1 50,000.00 49,000
Removal of Structural Concrete CU.Yd. 42 750.00 33,000
Bridge Sign Structure (SD9.20, Type 4f) Each 11 80,000.00 880,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 2 3,500.00 7,000
Foundation For Bridge Sign Structure (SD9.20, Type 4f) LFt. 14 7,500.00 106,000
Cantilever Sign Structure (SD9.1 0, Type 4c) LFt. 3 30,000.00 90,000
Foundation For Cantilever Siqn Structure (SD9.1 0, Type 4c) LFt. 17 7,000.00 119,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 14 5,000.00 70,000
Relocate Existinq Tapered Tube Siqn Structure Each 1 4,000.00 4,000
Slip Base (New) Each 17 200.00 4,000
Sign Post (Perforated) (2 S) LFt. 3 12.00 1,000
Sign Post (Perforated) (2 1/2 S) L.Ft. 92 12.00 3,000
Siqn Post (Perforated) (2 1/2 T) LFt. 190 18.00 5,000
Foundation For Sign Post (Concrete) Each 23 150.00 5,000
Siqn Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 80 20.00 4,000
Extruded Alum-Si!'jn-Panel With Type IIIIIV Sheet Sq.Ft. 4,922 25.00 124,000
Relocate Signs (Including VMS) Each 26 1,000.00 26,000
Relocate Siqns (VMS) Each 2 50,000.00 100,000
Milepost Marker (S-1 0) Each 8 250.00 3,000
Temporarv Painted Markinq (Arrow, Symbol Or Leqend) Each 101 50.00 7,000
Temporary Painted Marking (Stripe) LFt. 458,757 0.15 71,000
Pavement Marking (White Sprayed Thermoplaslic)(0.060") LFt. 373,067 0.25 95,000
Pavement Markinq (Yellow Sprayed Thermoplastic)(0.060") LFt. 85,690 0.25 23,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") LFt. 180 0.75 3,000
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 2 150.00 1,000
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 98 150.00 16,000
Pavement Marker, Raised, Type C Each 7,503 3.50 29,000
Impact Attenuation Device Each 14 25,000.00 350,000
Electrical Conduit (3-3")(PVC) LFt. 22,000 20.00 440,000
Flagging Services LSum 2 125,000.00 250,000
Pull Box (No.7) Each 44 600.00 28,000
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Table 34 - Alternative 2 Eastbound Order of Magnitude Itemized Estimate
(Continued)
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Pull Box (No.9) Each 22 $2,500.00 $56,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 66,000 5.00 330,000
Loop Detector For Traffic Surveillance (6'x6') Each 44 500.00 22,000
Luminaire (Vertical Mount) (400 Watt) Each 286 750.00 216,000
Relocate Ramp Meterinq Equipment Each 10 15,000.00 150,000
Landscaping Mile 7 200,000.00 1,400,000
Concrete Curb And Gutter L.Ft. 20,974 20.00 422,000
Concrete Half Barrier L.Ft. 37,474 70.00 2,625,000
Concrete Half Barrier (Adjacent To Retaininq Wall) L.Ft 3,747 100.00 377,000
24th Street TI Overpass L.Sum 1 1,081,000.00 1,081,000
32nd Street TI Overpass L.Sum 1 853,000.00 853,000
Grand Canal Bridge L.Sum 1 595,000.00 595,000
40th Street TI Overpass L.Sum 1 724,000.00 724,000
44th Street TI Overpass L.Sum 1 1,353,000.00 1,353,000
East Papago TI Underpass EB L.Sum 1 1,703,000.00 1,703,000
48th Street Overpass EB L.Sum 1 903,000.00 903,000
Ramp B Overpass EB L.Sum 1 580,000.00 580,000
52nd Street Overpass EB L.Sum 1 754,000.00 754,000
Van Buren Street Overpass EB L.Sum 1 533,000.00 533,000
Washington Street Overpass EB L.Sum 1 651,000.00 651,000
SPRRlGrand Canal Bridge EB L.Sum 1 1,873,000.00 1,873,000
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 1 651,000.00 651,000
Mill Avenue Viaduct EB L.Sum 1 3,175,000.00 3,175,000
W Pedestrian Overpass EB L.Sum 1 471,000.00 471,000
E Pedestrian Overpass EB L.Sum 1 464,000.00 464,000
College Avenue Overpass L.Sum 1 560,000.00 560,000
Scottsdale Road TI Overpass L.Sum 1 1,108,000.00 1,108,000
Scottsdale Road TI Overpass L.Sum 0 890,000.00 0
Indian Bend Wash Bridqe EB L.Sum 1 2,801,000.00 2,801,000
Indian Bend Wash Bridge WB L.Sum 0 2,304,000.00 0
Salt River Bridge EB L.Sum 1 15,014,000.00 15,014,000
Salt River Bridqe WB L.Sum 0 11,385,000.00 0
Noise Wall L.Sum 1 9,701,300.00 9,702,000
Retaining Wall (Type: Regular) Sq.Ft 175,900 50.00 8,795,000
Retaining Wall (Type: Specialty 1) Sq.Ft. 15,000 75"00 1,125,000
Retaining Wall (Type: Specialty 2) Sq. Ft 42,900 60.00 2,575,000
Retaining Wall (Type: Barrier) Sq.Ft 2,600 25.00 65,000
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION COST:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Relocation of Existing Facilities at Tempe Town Lake (Unknown at this time)
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$79,100,000
7,910,000

600,000
1,590,000
1,590,000

240,000
9,671,000

$100,700,000
20,140,000

$120,840,000
10,880,000
6,050,000
9,670,000

o
1,210,000

100,000
o

$148,800,000
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Table 35 - Alternative 2 Westbound Order of Magnitude itemized Estimate
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Removal of Concrete Curb And Gutter L.Ft. 1,344 $6.00 $9,000
Removal of Half Barrier And Trim Retaining Wall L.Ft. 421 25.00 11,000
Removal of Concrete Half Barrier LH 4,210 16.00 68,000
Removal of PCCP Pavement Sq.Yd. 8,261 15.00 124,000
Roadway Excavation Cu.Yd. 1,422 6.00 9,000
Roadway Embankment (Borrow) Cu.Yd. 9,965 800 80,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sa.Yd. 6,105 45.00 275,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 6,069 50.00 304,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 12,174 5.00 61,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 268 70.00 19,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 0 90.00 0
Pipe, Reinforced Concrete, Class III, 48" L.Ft. 0 170.00 0
Pipe, Corrugated Metal, Slotted, 24" LH 385 140.00 54,000
Concrete Pipe Collar Each 26 500.00 13,000
Concrete Catch Basin (C-15.30) Single, H-8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.91), H-8' Or Less Each 4 3,000.00 12,000
Concrete Catch Basin (C-15.91), H- More Than 8' Each 3 3,500.00 11,000
Concrete Catch Basin (C-15.92), H-8' Or Less Each 4 3,000.00 12,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 3 3,500.00 11,000
Concrete Catch Basin (C-15.80) (Median) Each 0 3,000.00 0
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each 0 4,000.00 0
Manhole (C-18.1 0) (No.1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000.00 0
Strom Drain Outlet Each 0 500.00 0
Removal of Pipe L.Ft. 28 30.00 1,000
Fill Abandoned Pipe Culvert (30" Diameter) Cu.Ft 0 10.00 0
Concrete Catch Basin (Modify Existing) Each 14 750.00 11,000
Fill Abandoned Manhole & Plug Pipe Each 0 1,200.00 0
Removal of Miscellaneous Concrete L.Sum 1 2,000.00 2,000
Removal of Structural Concrete Cu.Yd. 3 750.00 3,000
Bridge Sign Structure (SD9.20, Type 4f) Each 1 80,000.00 80,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 2 3,500.00 7,000
Foundation For Bridge Sign Structure (SD9.20, Tvpe 4f) L.Ft. 1 7,500.00 8,000
Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 1 30,000.00 30,000
Foundation For Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 4 7,000.00 28,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 3 5,000.00 15,000
Relocate Existing Tapered Tube Sign Structure Each 1 4,000.00 4,000
Slip Base (New) Each 5 200.00 1,000
Sign Post (Perforated) (2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 S) L.Ft. 23 12.00 1,000
Sign Post (Perforated) (2 1/2 T) L.Ft. 38 18.00 1,000
Foundation For Sign Post (Concrete) Each 5 150.00 1,000
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Fl. 48 20.00 1,000
Extruded Alum Sign Panel With Type IIIIIV Sheet Sa.Ft. 1,005 25.00 26,000
Relocate Signs Each 4 1,000.00 4,000
Relocate Signs (VMS) Each 0 50,000.00 0
Milepost Marker (S-1 0) Each 2 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 27 50.00 2,000
Temporary Painted Marking (Stripe) L.Ft. 81,075 0.15 13,000
Pavement Marking (White Sprayed Thermoplastic)(0.060") L.Ft. 58,570 0.25 15,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 22,505 0.25 6,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 0 0.75 0
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 0
Pavement Symbol (Extruded Thermoplastic) (AlkYd) (0.090") Each 33 150.00 5,000
Pavement Marker, Raised, Type C Each 2,033 3.50 8,000
Impact Attenuation Device Each 1 25,000.00 25,000
Electrical Conduit (3-3")(PVC) L.Ft. 4,000 20.00 80,000
Flagging Services L.Sum 0 0.00 0
Pull Box (No. 7) Each 8 600.00 5,000
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Table 35 - Alternative 2 Westbound Order of Magnitude Itemized Estimate
(continued)
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Pull Box (No.9) Each 4 $2,500.00 $10,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 12,000 5.00 60,000
Loop Detector For Traffic Surveillance (6'x6') Each 8 500.00 4,000
Luminaire (Vertical Mount) (400 Watt) Each 52 750.00 39,000
Relocate Ramp Metering Equipment Each 0 15,000.00 0
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 2,037 20.00 41,000
Concrete Half Barrier L.Ft. 3,694 70.00 259,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 369 100.00 37,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0
East Papago TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washington Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal Bridge EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 1 890,000.00 890,000
Indian Bend Wash Bridge EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 1 2,304,000.00 2,304,000
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 1 11,385,000.00 11,385,000
Noise Wall L.Sum 0 0.00 0
Retaining Wall (Type: Regular) Sq.Ft. 23,900 50.00 1,195,000
Retaining Wall (Type: Specialty 1) Sq.Ft. 2,400 75.00 180,000
Retaining Wall (Type: Specialty 2) Sq.Ft. 2,100 60.00 126,000
Retaining Wall (Type: Barrier) Sq.Ft. 0 0.00 0
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% ofTotal Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetiands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%'

2%
2%

0.3%

20%

9%
5%
8%

1%

$18,700,000
1,870,000

150,000
380,000
380,000
60,000

2,288,000
$23,830,000

4,770,000
$28,600,000

2,580,000
1,430,000
2,290,000

o
290,000

o
$35,200,000
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6.0 AASHTO CONTROLLING DESIGN CRITERIA

[THIS SECTION INTENTIONALLY LEFT BLANK]

This section will be provided with the Final Design Concept Report.
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7.0 SOCIAL, ECONOMIC AND ENVIRONMENTAL CONCERNS

7.1 INTRODUCTION

No significant environmental impacts are anticipated as a result of this project.
Therefore, ADOT and FHWA have recommended the preparation of a Group 2, Non
Programmatic Categorical Exclusion (CE) as the appropriate level of National
Environmental Policy Act (NEPA) documentation. As stipulated in the Arizona
Programmatic Categorical Exclusion Approval (dated August 2000), this CE will be
submitted by the ADOT Environmental Planning Group (EPG) to FHWA for final
approval.

The CE will evaluate the potential environmental impacts resulting from the construction
of this project and will include provisions to mitigate the severity of anticipated impacts.
The following summary of social, economic, and environmental considerations reflects
the data gathered during the preliminary stages of the CE preparation. The final CE is
scheduled for completion in early 2007.

7.2 LAND USE AND OWNERSHIP

Land ownership in the project area includes State Trust, Bureau of Land Management
(BLM), Bureau of Reclamation (Reclamation), municipal, and private lands. State Trust
lands are administered by the Arizona State Land Department (ASLD). The SR 202L
borders portions of the Salt River Pima-Maricopa Indian Community (SRPMIC), north of
the freeway between McClintock Drive and SR 101 L. The SR 202L right-of-way is
owned by ADOT, except where the freeway traverses BLM lands through an easement.
No changes to the current land use and ownership of the project area are anticipated.

Adjacent land uses along this segment of SR 202L are residential, commercial,
industrial, transportation, vacant, and public uses such as schools and parks. From 1
10/SR 51 to 52nd Street, residential development is mostly single family homes with
some multi-story apartment buildings. From 52nd Street to SR 101 L, there are few single
unit dwellings but several apartment complexes clustered near Center Parkway and
Scottsdale Road.

Commercial development is generally clustered along the major arterial streets and
traffic interchanges. There are several medium-rise hotel and office buildings in the
vicinity of 44th Street. Industrial areas include warehouse and distribution facilities
between 52nd Street and Priest Drive, and a block of mixed industrial properties
occurring north of SR 202L between Scottsdale Road and McClintock Drive.
Transportation uses other than the freeway and city streets include the Union Pacific
Railroad (UPRR) and the Valley Metro Light Rail (METRO) line.

Vacant land includes State Trust parcels between 32nd and 40th Streets. The Arizona
State Land Department has no immediate plans to auction this property for
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development. Vacant land is also located adjacent to the freeway between McClintock
Drive and SR 101 L. Vacant land in this area are lands on the SRPMIC and ADOT
owned parcels located at the SR 202L1SR 101 L TI.

Schools located in the study area are the Excelencia Elementary School located north
of the 1-10/SR 51/SR 202L TI, the Gateway Elementary School located north of SR
202L at 35th Street, and Balsz Elementary School located north of SR 202L at 44th

Street.

The Carraro Cactus Garden, a City of Phoenix park, includes the historic Tovrea Castle.
This property is located at the southwest corner of SR 202L and Washington Street and
is undergoing renovation and will not be open to the public until 2008. The Moeur,
Papago, and Tempe Town Lake/Rio Salado Parks are City of Tempe parks that are
located in the project area. The Tempe Town Lake Marina, a component of the Tempe
Town Lake/Rio Salado Park, is located south of the freeway near Scottsdale Road.

There is a publicly accessible riparian habitat restoration project located within the
Indian Bend Wash channel. Similar projects sponsored by the US Army Corps of
Engineers (Corps) are planned for the Salt River both upstream and downstream of the
Tempe Town Lake. The City of Tempe maintains a nature preserve adjacent to Mouer
Park, known as the Lopiano Bosque.

7.3 SUMMARY OF HAZARDOUS MATERIALS REVIEW

SR 202L crosses two Superfund sites that are listed on the National Priority List
including the 52nd Street Motorola site and the Indian Bend Wash site. These sites
encompass areas of organic solvent-contaminated groundwater. Both sites are currently
undergoing remediation through soil vapor extraction. Geotechnical investigations and
construction within the boundaries of these sites will require an Aquifer Protection
Permit (APP) from the Arizona Department of Water Resources (ADWR). Provisions will
be necessary to prevent the spread of contaminated groundwater and soil during
geotechnical investigations and construction excavation. The design consultant shall
contact the ADOT Environmental Planning Group during final design to complete the
environmental clearance process for geotechnical investigations.

Records indicate that a variety of other hazardous material concerns are located in the
study area. These include sites documented in the Comprehensive Environmental
Response, Compensation and Liability Information System (CERCUS), Resource
Conservation and Recovery Information System, and Toxic Chemical Release Inventory
System (TRIS). There are also 2 solid waste facility/landfill sites, 57 leaking
underground storage tanks, 65 underground storage tanks, and 4 above ground storage
tanks. These facilities are located outside of the SR 202L right-of-way and will not be
impacted or displaced by the project. Therefore, hazardous materials concerns
associated with these facilities will not require any action.
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An air quality analysis was performed to assess impacts from the proposed project.
The analysis focused on vehicle emissions of carbon monoxide (CO). Other pollutants,
such as particulate matter and oxides of nitrogen are also components of vehicular
emissions. However, carbon monoxide is the primary pollutant of vehicular emissions
and is the only pollutant for which the Environmental Protection Agency (EPA) has
developed guidelines for evaluating impacts. Ozone, nitrogen oxides, and hydrocarbons
are pollutants that are regional in nature, and as such, meaningful evaluation at the
project level is not possible. The EPA is currently developing procedures for analyzing
micro-scale particulate pollution impacts, but guidance is not available at this time. Until
the EPA provides guidelines for the analysis for particulate matter, the analysis will
concentrate on the local impact of carbon monoxide emissions.

A micro-scale analysis of this proposed action was performed and utilized the EPA air
quality models MOBILE6.2 and CAL3QHC Version 2. MOBILE6.2 was used to compute
composite emission factors from various vehicle types at various speeds. These
emission factors were input into CAL3QHC. CAL3QHC was then used to estimate
maximum one-hour concentrations of CO at various locations (receptors) such as
sensitive land use areas or any location of anticipated maximum concentrations.

Predicted maximum one-hour and eight-hour concentrations of CO were calculated for
the current traffic conditions and roadway configurations (2006), for the estimated traffic
conditions on the existing roadway configuration in 2030 (No-Build), and for the
estimated traffic conditions and future roadway configurations of the improved freeway
in 2030 (Build). These concentrations are not expected to exceed the Federal or State
air quality standards.

Short-term impacts of CO may occur during construction due to the interruption of
normal traffic flow. Efforts should be made to reduce traffic queuing, especially during
the peak hours of travel. Impacts to CO associated with the proposed facility may be
considered very minor. Short-term impacts to particulate matter (PMlO/PM2.5) may also
occur during the construction phase, but these may be reduced through the use of
watering or other dust-control measures in accordance with county and local rules or
ordinances.

This proposed project is listed in the Tentative 2007 - 2011 Maricopa Association of
Governments (MAG) Area Life Cycle Construction Program, indicating that the MAG
conformity analysis has been adopted for Maricopa County.

In accordance with Maricopa County Rule 310, Fugitive Dust Ordinance, before
beginning construction, an approved Application for Earth Moving Permit, Demolition,
and Dust Control Plan shall be obtained from the Maricopa County Environmental
Services Department. The permit describes measures to control and regulate air
pollutant emissions during construction.
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In addition to the criteria air pollutants for which there are National Ambient Air Quality
Standards (NMQS), the EPA also regulates air toxic emissions. Most air toxics
originate from human-made sources including on-road mobile sources, non-road mobile
sources (e.g., airplanes), area sources (e.g., dry cleaners) and stationary sources (e.g.,
factories or refineries).

Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the
Clean Air Act (CAA). The MSATs are compounds emitted from highway vehicles and
non-road equipment. Some toxic compounds are present in fuel and are emitted to the
air when the fuel evaporates or passes unburned through the engine. Other toxics are
emitted from the incomplete combustion of fuels or as secondary combustion products.
Metal air toxics also result from engine wear or from impurities in oil or gasoline.

The EPA is the lead Federal Agency for administering the CM and has certain
responsibilities regarding the health effects of MSATs. The EPA issued a Final Rule on
Controlling Emissions of Hazardous Air Pollutants from Mobile Sources 66 FR 17229
(March 29, 2001). This rule was issued under the authority in Section 202 of the CM. In
its rule, EPA examined the impacts of existing and newly promulgated mobile source
control programs, including its reformulated gasoline program, its national low emission
vehicle standards, its Tier 2 motor vehicle emissions standards and gasoline sulfur
control requirements, and its proposed heavy duty engine and vehicle standards and
on-highway diesel fuel sulfur control requirements. Between 2000 and 2020, the FHWA
projects that even with a 64 percent increase in vehicle miles traveled (VMT), these
programs will reduce on-highway emissions of benzene, formaldehyde, 1,3-butadiene,
and acetaldehyde by 57 percent to 65 percent and will reduce on-highway diesel
particulate matter emissions by 87 percent.

As a result, EPA concluded that no further motor vehicle emissions standards or fuel
standards were necessary to further control MSATs. The agency is preparing another
rule under authority of CM Section 202(1) that will address these issues and could
make adjustments to the full 21 and the primary six MSATs.

Unavailable Information for Project Specific MSAT Impact Analysis

A basic analysis of the likely MSAT emission impacts of this project will be included in
the CE document. However, available technical tools do not enable the prediction of
project-specific health impacts of the emission changes associated with the No Build
and Build conditions in this CE document. Due to these limitations, the following
discussion is included in accordance with Council on Environmental Quality regulations
(40 CFR 1502.22(b)) regarding incomplete or unavailable information.
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Information that is Unavailable or Incomplete

Evaluating the environmental and health impacts from MSATs on a proposed highway
project would involve several key elements including emissions modeling, dispersion
modeling (in order to estimate ambient concentrations resulting from the estimated
emissions), exposure modeling (in order to estimate human exposure to the estimated
concentrations), and then final determination of health impacts based on the estimated
exposure. Each of these steps is encumbered by technical shortcomings or uncertain
science that prevents a more complete determination of the MSAT health impacts of
this project that are provided in the following paragraphs.

• Emissions: The EPA tools used to estimate MSAT emissions from motor vehicles
are not sensitive to key variables determining emissions of MSATs in the context of
highway projects. While MOBILE6.2 is used to predict emissions at a regional level,
it has limited applicability at the project level. MOBILE6.2 is a trip-based model and
emission factors are projected based on a typical trip of 7.5 miles, and on average
speeds for this typical trip. This means that MOBILE6.2 does not have the ability to
predict emission factors for a specific vehicle operating condition at a specific
location at a specific time. Because of this limitation, MOBILE6.2 can only
approximate the operating speeds and levels of congestion likely to be present on
the largest-scale projects, and cannot adequately capture emissions effects of
smaller projects. For particulate matter, the model results are not sensitive to
average trip speed, although the other MSAT emission rates do change with
changes in trip speed. Also, the emissions rates used in MOBILE6.2 for both
particulate matter and MSATs are based on a limited number of tests of mostly
older-technology vehicles. Lastly, in its discussions of particulate matter under the

DMJM HARRIS IAECOM
213 September 2006



RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L

Arizona Department of Transportation
Initial Design Concept Report

conformity rule, EPA has identified problems with MOBILE6.2 as an obstacle to
quantitative analysis.

These deficiencies compromise the capability of MOBILE6.2 to estimate MSAT
emissions. MOBILE6.2 is an adequate tool for projecting emissions trends, and
performing relative analyses between alternatives for very large projects, but it is not
sensitive enough to capture the effects of travel changes tied to smaller projects or
to predict emissions near specific roadside locations.

• Dispersion: The tools to predict how MSATs disperse are also limited. The EPA's
current regulatory models, CALlNE3 and CAL3QHC, were developed and validated
more than a decade ago for the purpose of predicting episodic concentrations of
carbon monoxide to determine compliance with the NAAQS. The performance of
dispersion models is more accurate for predicting maximum concentrations that can
occur at some time at some location within a geographic area. This limitation makes
it difficult to predict accurate exposure patterns at specific times at specific highway
project locations across an urban area to assess potential health risk. The National
Cooperative Highway Research Program is conducting research on best practices in
applying models and other technical methods in the analysis of MSATs. This work
also will focus on identifying appropriate methods of documenting and
communicating MSAT impacts in the National Environmental Policy Act process and
to the general public. Along with these general limitations of dispersion models,
FHWA is also faced with a lack of monitoring data in most areas for use in
establishing project-specific MSAT background concentrations.

• Exposure Levels and Health Effects: Finally, even if emission levels and
concentrations of MSATs could be accurately predicted, shortcomings in current
techniques for exposure assessment and risk analysis preclude reaching meaningful
conclusions about project-specific health impacts. Exposure assessments are
difficult because it is difficult to accurately calculate annual concentrations of MSATs
near roadways, and to determine the portion of a year that people are actually
exposed to those concentrations at a specific location. These difficulties are
magnified for lO-year cancer assessments, particularly because unsupportable
assumptions would have to be made regarding changes in travel patterns and
vehicle technology (which affects emissions rates) over a lO-year period. There are
also considerable uncertainties associated with the existing estimates of toxicity of
the various MSATs, because of factors such as low-dose extrapolation and
translation of occupational exposure data to the general population. Because of
these shortcomings, any calculated difference in health impacts between
alternatives is likely to be much smaller than the uncertainties associated with
calculating the impacts. Consequently, the results of such assessments would not
be useful to decision makers, who would need to weigh this information against
other project impacts that are better suited for quantitative analysis.

As discussed above, technical shortcomings of emissions and dispersion models and
uncertain science with respect to health effects prevent meaningful or reliable estimates
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of MSAT emissions and effects of this project. However, even though reliable methods
do not exist to accurately estimate the health impacts of MSATs at the project level, it is
possible to qualitatively assess the levels of future MSAT emissions under the project.
Although a qualitative analysis cannot identify and measure health impacts from
MSATs, it can give a basis for identifying and comparing the potential differences
among MSAT emissions, if any, between the no build and build conditions. The
qualitative assessment presented below is derived in part from a study conducted by
the FHWA entitled A Methodology for Evaluating Mobile Source Air Toxic Emissions
Among Transportation Project Alternatives, found at:
www.fhwa.dot.gov/environmentlairtoxic/msatcompare/msatemissions.htm.

For the Build condition, the amount of MSATs emitted would be proportional to the VMT
assuming that other variables such as fleet mix are the same for the No-Build and Build
conditions. The VMT estimated for the Build condition is slightly higher than that for the
No-Build condition, because the additional capacity increases the efficiency of the
roadway and attracts rerouted trips from elsewhere in the transportation network. This
increase in VMT would lead to higher MSAT emissions for the build condition along the
highway corridor, along with a corresponding decrease in MSAT emissions along the
parallel routes. The emissions increase is offset somewhat by lower MSAT emission
rates due to increased speeds; according to EPA's MOBILE6.2 emissions model,
emissions of all of the priority MSATs except for diesel particulate matter decrease as
speed increases. The extent to which these speed-related emissions decreases will
offset VMT-related emissions increases cannot be reliably projected due to the inherent
deficiencies of technical models.

Table 36 - Travel Characteristics

Year

Condition 2006 2030

SR 202l Arterials Total SR 202l Arterials Total

No-Build 231,000 60,000 299,000 238,000 89,000 327,000

Build 260,000 91,000 351,000

Year

Condition 2006 2030

SR 202l Arterials Total SR 202l Arterials Total

No-Build 2,264,000 666,000 2,930,000 2,332,000 872,000 3,204,000

Build 2,548,000 892,000 3,440,000
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Emissions will likely be lower than present levels in the design year because of EPA's
national control programs that are projected to reduce MSAT emissions by 57 to 87
percent between 2000 and 2020. Local conditions may differ from these national
projections in terms of fleet mix and turnover, VMT growth rates, and local control
measures. However, the magnitude of the EPA-projected reductions is so great (even
after accounting for VMT growth) that MSAT emissions in the study area are likely to be
lower in the future in nearly all cases.

The additional travel lanes contemplated as part of the build condition will have the
effect of moving some traffic closer to nearby homes, schools and businesses;
therefore, there may be localized areas where ambient concentrations of MSATs could
be higher under the build condition than the No-Build condition. The localized increases
in MSAT concentrations would likely be most pronounced along the expanded roadway
sections. However, as discussed above, the magnitude and the duration of these'
potential increases compared to the no-build condition cannot be accurately quantified
due to the inherent deficiencies of current models. In sum, when a highway is widened
and, as a result, moves closer to receptors, the localized level of MSAT emissions for
the build condition could be higher relative to the No-Build condition, but this could be
offset due to increases in speeds and reductions in congestion (which are associated
with lower MSAT emissions, except for diesel particulate matter). However, on a
regional basis, EPA's vehicle and fuel regulations, coupled with fleet turnover, will over
time cause substantial reductions that, in almost all cases, will cause region-wide MSAT
levels to be significantly lower than today.

Construction activity may generate a temporary increase in MSAT emissions. Project
level assessments that render a decision to pursue construction emission mitigation will
benefit from a number of technologies and operational practices that should help lower
short-term MSATs. In addition, the SAFETEA-LU1 has emphasized a host of diesel
retrofit technologies in the law's CMAQ2 provisions; technologies that are designed to
lessen a number of MSATs.

Construction mitigation includes strategies that reduce engine activity or reduce
emissions per unit of operating time. Operational agreements that reduce or redirect
work or shift times to avoid community exposures can have positive benefits when sites
are near vulnerable populations. For example, agreements that stress work activity
outside normal hours of-an adjacent school campus would be operations-oriented
mitigation. Also on the construction emissions front, technological adjustments to
equipment, such as off-road dump trucks and bulldozers, could be appropriate
strategies. These technological fixes could include particulate matter traps, oxidation
catalysts, and other devices that provide an after-treatment of exhaust emissions. The

1 The acronym, SAFETEA-LU, refers to Public Law 109-59, the Safe, Accountable, Flexible, Efficient
Transportation Equity Act: A Legacy for Users, signed by President George W. Bush on August 10, 2005.
SAFETEA-LU authorizes the Federal surface transportation programs for highways, highway safety, and transit for
the 5-year period between 2005 and 2009.
2 The acronym, CMAQ, refers to the Congestion Mitigation and Air Quality Program, enacted into law in 1991
through the Intermodal Surface Transportation Efficiency Act. The program provides funds for surface
transportation and other related projects that contribute to air quality improvements and reduce congestion.
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use of clean fuels, such as ultra-low sulfur diesel, also can be a very cost-beneficial
strategy.

The EPA has listed a number of approved diesel retrofit technologies. Many of these
can be deployed as emissions mitigation measures for equipment used in construction
and can be found at www.epa.gov/otaq/retrofitlretroverifiedlist.htm.

In summary, as demonstrated in this analysis, the project is not likely to contribute to the
severity or number of violations of the NAAQS. Some deterioration of air quality may be
expected due to the operation of construction equipment and the slower traffic speeds
associated with a construction zone. However, this will be a localized condition that will
cease when this project is completed. Fugitive dust generated from construction
activities must be controlled in accordance with the Arizona Department of
Transportation Standard Specifications for Road and Bridge Construction, Section
104.08 (2000 Edition), special provisions, and local rules or ordinances.

7.5 NOISE

A traffic noise analysis was performed based on the preliminary design concepts to
determine if substantial changes in traffic noise would occur from this project. Noise
barrier locations and heights were analyzed for noise attenuation (mitigation) in
accordance with 23 USC Section 109(h) and (i), of the FHWA guidelines for the
assessment of highway traffic-generated noise. These regulations, published as Part
772 of Title 23 of the Code of Federal Regulations, provide procedures to be followed in
conducting noise analyses that will protect the public health and welfare. Additionally,
the analysis was performed in accordance with the ADOT's Noise Abatement Policy
(NAP), dated December 5, 2005, and all subsequent updates. These findings are
documented in the report entitled. Draft Noise Study Technical Report, Red Mountain
Freeway (I-10/SR 51/SR 202L TI- SR 101L).

Noise level monitoring was conducted at 16 sites to determine the current noise level
conditions in the project area. The FHWA-approved Traffic Noise Model 2.5 (TNM 2.5)
was used to predict the future (year 2030) traffic noise levels and conduct the mitigation
analyses. Due to the length and complexity of the roadway, the noise model for the
project was divided into 11 geographical sections as defined in Table 37.

Table 37 - Noise Model Section Locations

01
02
03
04
05
06
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65
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Table 37 - Noise Model Section Locations (continued)

07 Washin ton Street to Priest Drive
08 Priest Drive to Center Parkwa
09 Center Parkwa to Scottsdale Road
10 Scottsdale Road to McClintock Road
11 3 McClintock Road to SR 101 L

otal Number of Modeled Locations: 299

Customers represent locations where future noise levels are predicted and are typically
outdoor use areas such as residential front and back yards, patios, and playgrounds.
Non-customer locations are also incorporated into the noise model to provide data for
areas that ordinarily would not qualify as customers, such as outdoor use areas
including parks. A total of 299 customers and the 16 monitored locations were
incorporated into the noise model to predict the future noise conditions. Table 38
summarizes the results of the noise analysis.

Table 38 - Predicted Traffic Noise Levels

Noise barriers have been recommended for customers if the following three ADOT NAP
criteria are met:

• A barrier would result in a noise reduction of 5 dBA,
• A barrier would result in a noise level of less than 64 dBA, and
• The cost of the barrier would not exceed $43,000 per benefited customer.

Mitigation is not recommended for customers in cases where one or more of the
following exceptions exist:

• The predicted noise level is below the thresholds that warrant mitigation per FHWA
policy,

• Construction of noise mitigation structures to a maximum feasible height of 20 feet
would not achieve a minimum reduction of 5 dBA,

• The estimated cost of the nose mitigation structure would exceed the maximum cost
per benefited customer of $43,000,

• The customer would be considered an isolated customer,
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• The predicted traffic noise levels are predicted to be less than the existing noise
levels, or

• The cost per benefited customer cannot be calculated because the number of
customers cannot be determined.

•

•

•

•

Based on the these criteria, the recommended noise barriers for this project have been
identified at following locations along SR 202L:

1-10/SR 51 TI to 24th Street; along the eastbound and westbound sides,
24th Street to 32nd Street; along the eastbound and westbound sides,
32nd Street to 40th Street; along the eastbound side,
40th Street to SR 143; along the eastbound side,
SR 143 to 48th Street; along the eastbound and westbound sides,
52nd Street to Van Buren Street; along the westbound side.

•

•

See Appendix D for locations of the recommended noise barriers. The noise barrier
locations are approximate. The ultimate location and height of the barriers will be
determined during final design. All noise walls shown or discussed in this report are
subject to significant changes during the project development process. Construction
feasibility, cost, changes to the project improvements, and changes to the NAP may
affect the noise barrier locations and design. The ADOT Project Manager and the ADOT
EPG environmental planner will coordinate during final design to review and verify noise
analysis results and abatement considerations.

7.6 VISUAL QUALITY

Most of the project is area is in a highly developed urban setting with the foreground
views consisting primarily of the features associated with the SR 202L corridor and
commercial and residential development. Portions of the project are adjacent to the
landscapes of Papago Park and Tempe Town Lake. Depending on the location along
this segment of the SR 202L, some natural landforms may be visible from the project
area including Piestawa Peak, the Papago Buttes, Camelback Mountain, South
Mountain, and the McDowell Mountains.

Construction of the additional lanes within the existing freeway corridor will not impact
the visual quality or character of the project area because travel lanes would be built
using similar materials to those lanes currently in operation and would be constructed
on the same vertical alignment. ADOT will coordinate with the cities of Phoenix and
Tempe to discuss the aesthetics of landscaping, retaining walls, and other structural
features during final design.

7.7 WATER RESOURCES

Two major watercourses are within the project area: the Salt River and Indian Bend
Wash. These water resources are described in more detail in the following sections.
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Because this project will result in one or more acres of ground disturbance, an Arizona
Pollutant Discharge Elimination System (APDES) general permit will be required. The
ADOT Roadside Development Section will determine who will prepare the Stormwater
Pollution Prevention Plan. The ADOT Phoenix District Construction Office and the
contractor will submit the Notice of Intent and the Notice of Termination to the Arizona
Department of Environmental Quality.

7.8 CLEAN WATER ACT - SECTION 401, 402, AND 404 PERMITS

The SR 202L freeway spans the Salt River and Indian Bend Wash. These resources
have been previously determined by the Corp of Engineering (Corps) to be jurisdictional
waters of the U.S. A Section 404 Jurisdictional Delineation (JD) was prepared for the
project area and approved by the Corps on June 26, 2006. The results of this
jurisdictional delineation included the identification of approximately 20.03 acres of
wetlands within the jurisdictional limits of the Salt River.

Since the freeway widening will require bridge columns to be placed within the
delineated "Waters of the US" and wetlands, a Clean Water Act Section 404 permit will
be required for this project. Based on preliminary plans, it is anticipated that the total
permanent loss of jurisdictional area would be less than 0.10 acres. There will also be
temporary construction access roads constructed within the Salt River channel. These
roads will be considered temporary impacts, and because they will be removed after
construction is complete, the disturbance would not contribute to the calculation of
permanent loss. The type of Section 404 permit necessary for this action will be
confirmed between ADOT and the Corps at the completion of Stage II plans during final
design.

If the construction activities cannot avoid impacts to the jurisdictional wetlands within the
Salt River Channel, a Section 404 Individual Permit would be necessary. The Arizona
Department of Environmental Quality would also require a Section 401 water quality
certification.

7.9 FLOODPLAINS

Portions of the project area are located within the Federal Emergency Management
Agency (FEMA) designated 100-year floodplain. Impacts to floodplains typically occur
when the topography within a floodplain is substantially modified either by placement or
removal of materials within the floodplain. Since this is a widening project on the
existing alignment and pass-through drainage will be maintained, this project will not
substantially modify the topography in the project area. Floodplain encroachment
permits may be necessary for the construction of temporary access roads within the
Salt River. Coordination with the City of Tempe floodplain administrator, as well as the
Flood Control District of Maricopa County, will be necessary for approvals and permits
during final design.
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The majority of the project area is heavily urbanized and does not support habitat for a
diversity of native wildlife and plant species. Vegetation in the urbanized areas of the
project limits consists mostly of non-native ornamentals and native species in
landscaped settings. In Papago Park north of the project area, native vegetation is
present, consisting mostly of creosotebush, scattered paloverde and mesquite, and
some cacti, including cholla and saguaro. Although most of the project limits do not
support wildlife habitat, a human-induced wetland area supporting wildlife habitat has
become established in the Salt River channel upstream of the Tempe Town Lake
eastern dam, near the SR1 01 LlSR202L 1.1.

Threatened and Endangered Species

The U.S. Fish and Wildlife Service (USFWS) list of threatened, endangered, proposed,
and candidate species potentially occurring in Maricopa County was reviewed. A
biological evaluation (BE) of the following species has been prepared:

• Bald eagle
• California Brown pelican
• Southwestern willow flycatcher
• Yuma clapper rail

The BE concluded that the project may affect these species, but is not likely to
adversely affect these species. Because ground-disturbing activities in the Salt River
bed would be subject to federal Clean Water Act Section 404 permitting, the project
would also be subject to Section 7 consultation with the USFWS. The ADOT EPG
regional biologist will determine the need for Section 7 consultation during final design.

Arizona Special Status Species

Coordination with the Arizona Game and Fish Department (AGFD) was completed
during the agency coordination process. The AGFD provided a list of special status
species that have been documented as occurring within 2 miles of the project area
including the lowland leopard frog and Arizona chuckwalla. ADOT maintains a list of
state sensitive species that they routinely make accommodations for and none of these
species were listed as potentially present by the AGFD. Based upon the lack of specific
concerns from the AGFD, and the absence of typical ADOT species to address, no
protection of these species is necessary for this project.

Arizona Protected Native Plants

Mesquite trees (Prosopis spp.) were observed within the project area. If these protected
native plants will be impacted by this project, the ADOT Roadside Development Section
will notify the Arizona Department of Agriculture at least 60 days prior to the start of
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construction so that the Arizona Department of Agriculture can determine the disposition
of these plants.

Other Special Status Species

The project may impact cliff swallow nests that may be attached to SR 202L bridges in
the project area. Cliff swallows are protected under the Migratory Bird Treaty Act.
During final design, the Arizona Department of Transportation will develop measures to
avoid impacting cliff swallows nesting on bridges in the project area. These measures
may include removal of cliff swallow nests during the non-breeding season prior to
construction and employing deterrents to prevent cliff swallows from re-building nests
before construction begins.

Coordination with the Arizona Game and Fish Department (AGFD) was completed
during the agency coordination process. The AGFD provided a list of special status
species that have been documented as occurring within 2 miles of the project area,
including the lowland leopard frog and Arizona chuckwalla. ADOT maintains a list of
state sensitive species that they routinely make accommodations for and none of these
species were listed as potentially present by the AGFD. Based upon the lack of specific
concerns from the AGFD, and the absence of typical ADOT species to address, no
protection of these species is necessary for this project.

7.11 CULTURAL RESOURCES

Six archaeological sites have been identified in the project area. Portions of these sites
that occur in the ADOT right-of-way were excavated prior to the original construction of
SR 202L. Since the project will be confined to the existing ADOT right-of-way at the
locations where these sites were excavated, any remains of these archaeological
resources outside the freeway right-of-way will not be impacted.

In addition to archeological sites, the following historic properties that are eligible for or
listed on the National Register of Historic Places that are located in the project area
include the following:

• Grand Canal
• Old Crosscut Canal
• Tovrea Castle and Carraro Cactus Garden
• Historic US Highway 60/70/80/89
• Southern Pacific Railroad
• Mill Avenue Bridge
• Indian Bend Pump Ditch

Linear historic properties (Grand Canal, Old Crosscut Canal, Historic US Highway
60/70/80/89, and the Southern Pacific Railroad) that cross the ADOT right-of-way are
spanned by existing bridge structures. This project would involve widening the bridge
structures over these sites. Temporary falsework may be placed adjacent to these
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properties for the construction of additional bridge columns. Since the falsework would
be temporary and would not result in modification of these historic properties, it would
not represent an impact. The new columns would be constructed on the same
alignment as the existing columns and would appear similar. The new columns and
widened bridges would not diminish the integrity of location, design, materials,
workmanship, feeling, or association of the historic properties, and would only have a
subtle affect on their setting.

The Tovrea Castle and Carraro Cactus Garden, the Mill Avenue Bridge, and the Indian
Bend Pump Ditch are located outside of the ADOT right-of-way and will be avoided
because no temporary construction easements or new right-of-way will be acquired
from these properties. Since SR 202L is an existing facility, the roadway widening will
only minimally affect the setting of these properties. "No adverse effect" is an
appropriate recommendation for this project because prior mitigation of archaeological
resources in the SR 202L right-of-way has occurred and historic properties will be
avoided.

Response letters from the City of Phoenix (dated June 21, 2006) and Arizona State
Land Department (dated June 22, 2006) have concurred with the findings of "no
adverse effect". Consultation with the State Historic Preservation Office, Bureau of
Reclamation, City of Tempe, and Salt River Project is currently pending.

7.12 SUMMARY OF SECTION 4(f) AND 6(f) RESOURCES

Section 4(f), of the US Department of Transportation Act of 1966, states that the FHWA
"... may approve a transportation program or project. .. requiring the use of publicly
owned land of a public park, recreation area, or wildlife and waterfowl refuge of national,
State, or local significance, or land of an historic site of national, State, or local
significance (as determined by the Federal, State, or local officials having jurisdiction
over the park, area, refuge, or site) only if. .. there is no prudent and feasible alternative
to using that land; and ... the program or project includes all possible planning to
minimize harm to the park, recreation area, wildlife and waterfowl refuge, or historic site
resulting from the use." (49 U.S.C. 303[cD

A use of a Section 4(f) resource, as defined in "Title 23, Code of Eeoeral Regulations,
Part 771.135(p)," occurs: 1) when land is permanently incorporated into a transportation
facility; 2) when there is a temporary occupancy of land that is adverse in terms of the
statute's preservationist purposes; or 3) when there is a constructive use of land. A
constructive use of a Section 4(f) resource occurs when the transportation project does
not incorporate land from a Section 4(f) resource, but the project's proximity impacts are
so severe that the protected activities, features, or attributes that qualify a resource for
protection under Section 4(f) are substantially impaired. For example, a constructive use
can occur when:
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a) the projected noise level increase, attributable to the project, substantially
interferes with the use and enjoyment of a noise-sensitive facility of a resource
protected by Section 4(f);

b) the proximity of the project substantially impairs aesthetic features or attributes of a
resource protected by Section 4(f), where such features or attributes are
considered important contributing elements to the value of the resource. An
example of such an effect would be the location of a transportation facility in such
proximity that it obstructs or eliminates the primary views of an architecturally
significant historical building, or substantially detracts from the setting of a park or
historic site which derives its value in substantial part due to its setting; and/or

c) the project results in a restriction on access, which substantially diminishes the
utility of a significant publicly owned park, recreation area, or historic site.

There are no wildlife and waterfowl refuges within the study area. The athletic fields
associated with the adjacent public schools are not open to the general public and are
used for the structured physical education of children; therefore, these properties are
not protected under Section 4(f).

There are publicly owned park and recreation areas, park and recreation areas that are
also used for habitat preservation, and historic properties located in the project study
area. There are a total of 13 Section 4(f) properties adjacent to SR 202L within the
study area that are listed in Table 39. The following public parks are located in the
study area:

• City of Tempe Moeur Park
• City of Tempe Papago Park
• City of Tempe Rio Salado ParklTempe Town Lake

The following public recreation areas that also serve as habitat preservation and habitat
restoration areas are located in the study area:

• Lopiano Bosque
• Indian Bend Wash Habitat Restoration
• Salt River Habitat Restoration (Rio Salado) Project (two future phases)

The following historic properties that are eligible for or listed on the National Register of
Historic Places (NRHP) are located in the study area:

• Grand Canal
• Old Crosscut Canal
• Tovrea Castle and Carraro Cactus Garden
• Historic US Highway 60/70/80/89
• Southern Pacific Railroad
• Mill Avenue Bridge
• Indian Bend Pump Ditch
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An analysis for each Section 4(f) resource follows the map and table.

Table 39 - Summary of Section 4(f) Properties for the Red Mountain Freeway
(1-10/SR 51 TI - SR 101 L)

The State
Historic

Passes Multiple points of
Facilities primary Preservation

under Bureau of Existing multi- access at arterial
use for

Office (SHPO)
Grand Canal SR 202L at Reclamation/Salt use/recreatio street crossings;
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5.20 trail system

irrigation water
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effect" for this
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River Project property closed to public
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planned
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Tovrea Castle 5041 E. Van SHPO
and Carraro Buren

picnic/public Points of access
concurred with a

Cactus Street,
City of Phoenix gathering 45 from Van Buren and None

determination of
Garden Phoenix

areas, Washington Streets
"no adverse

interpretive
effect" for this

trail, and
propertyrestored

ardens
SHPO

Southern
Adjacent to

Existing Facility within
concurred with a

SR 202L at Union Pacific determination of
Pacific

MP5.15- Corporation
historic None study area closed

"no adverse
Railroad

6.65
property to public

effect" for this
ro ert

Salt River
Habitat Salt River Planned

Facilities primary Facilities will be
Restoration bed hiking trails Planned facility, no
(Rio Salado) adjacent to

US Army Corps
and 111 public access use is for the subject to

Project (two Tempe
of Engineers

pedestrian currently exists
conveyance of flooding once

future Town Lake amenities
floodwater completed

phases

Existing
Points of access

from Mill Avenue and
Moeur Park

715 N. Mill
City of Tempe picnic areas

97 Curry Rd., connected None n/aAvenue and Frisbee
golf course

with Rio Salado Park
ITem e Town Lake
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Table 39 - Summary of Section 4(f) Properties for the Red Mountain Freeway
(1-1 O/SR 51 TI - SR 101 L) (continued)

Papago
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Rio Salado
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7.12.1 Public Parks

Moeur and Papago Park

Moeur Park and portions of Papago Park are located in Tempe and are situated
between Curry Road and SR 202L. There will be no use of these properties because no
new right-of-way or permanent easements will be acquired from these parks, and no
portion of the parks will be incorporated into a transportation facility. The widening of SR
202L will not represent a constructive use of these parks because a) noise modeling
predicts noise levels ranging from 65 to 72 decibels (dBA) that are not higher than the
current noise level measured at 71 dBA; b) the existing landscape in these parks will not
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be changed and views of the surrounding features such as Tempe Town Lake and the
Papago Buttes will not be blocked; and c) the existing points of access to these facilities
from Curry Road, Mill Avenue, Gilbert Drive, and access provided by the City of Tempe
pedestrian and multi-use paths will not be affected by this project.

Rio Salado Park and Tempe Town Lake

Rio Salado Park and Tempe Town Lake are located south of SR 202L between Priest
Drive and Scottsdale Road. The Tempe Town Lake Marina, a component of these
facilities, is adjacent to the freeway between Mill Avenue and Scottsdale Road. Portions
of the Tempe Town Lake are located under the SR 202L Indian Bend Wash Bridge
within the right-of-way. The portions of Tempe Town Lake that is within the ADOT right
of-way are not protected under Section 4(f) because the primary use land within the
ADOT right-of-way is for the construction and continued operation of the freeway and
for the Flood Control District of Maricopa County to construct and maintain flood control
structures.

No new right-of-way permanent easements will be acquired from Rio Salado Park,
Tempe Town Lake, or the Tempe Town Lake Marina. There will be no use of these
properties because they will not be incorporated into a transportation facility. These
facilities are located in an urban environment that includes noise sources such as the
existing freeway and arterial street traffic, commercial airline aircraft, and the UPRR.
The predicted changes to noise levels are expected to not substantially impair the
properties as a result of the project and are not expected to deter the public from
continued use of these facilities or interfere with their use and enjoyment.

The Tempe Town Lake Marina includes an area identified as an amphitheatre that was
constructed after the original construction of SR 202L. The amphitheater provides public
seating within the marina but also functions as a water feature that circulates and
aerates water from the marina lagoon. The water circulation feature is quasi-interactive,
as park visitors can come in contact with the water.

Since the opening of the Marina in 2004, the Marina has been used for launching of
watercraft, watercraft storage, parking, public access to other portions of the Tempe
Town Lake Park, and has been used to host activities associated with triathlon
competitions: This facility also has been used for public viewing of the fireworks display
during 4th of July celebrations. Future noise levels resulting from widening SR 202L are
expected to increase at the Tempe Town Lake Marina but will not constitute a
constructive use of the amphitheatre because this facility was constructed in an area of
ambient highway traffic noise and was never intended to host noise-sensitive activities.

The aesthetic qualities of Rio Salado Park, Tempe Town Lake, and the Tempe Town
Lake Marina will not be impacted by widening SR 202L because improvements will be
limited to the freeway and bridge structures and the parks' landscape appearance will
remain similar to existing conditions. The existing viewsheds from these parks will not
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be affected because the project will not block or prevent park patrons from seeing the
lake and other prominent landmarks such as the historic flourmill and Hayden Butte.

The project will not result in restricted access to Rio Salado Park, Tempe Town Lake, or
the Tempe Town Lake Marina because the existing points of access to these facilities
will be maintained during construction and will not change as a result of the project. In
summary, there will be no constructive use of Rio Salado Park, Tempe Town Lake, or
the Tempe Town Lake Marina because a) predicted noise levels will not substantially
impair the properties or its uses; b) the aesthetic qualities of these parks and the views
they afford will not be affected; and c) the project will not result in restricted public
access to the parks or lake.

7.12.2 Public Recreation Areas that also Function as Habitat Preservation and
Habitat Restoration Areas

The Lopiano Bosque is bounded on the north by the Indian Bend Pump Ditch, on the
south by SR 202L, and on the east and west by College and Mill Avenues. This area
was designated by the City of Tempe as a nature preserve but also serves a recreation
function for hikers, equestrianship, and mountain bikers. The project will not represent a
use of this preserve because no new right-of-way permanent easements will be
acquired from this property. There will be no constructive use of this property because
a) widening will take place on the opposite side of the freeway and future noise levels
are expected to remain similar to current levels; b) the aesthetic qualities of this property
will not be affected because changes to the freeway and landscape will be confined to
the eastbound side and will not be evident to patrons within the Lopiano Bosque; and c)
the Lopiano Bosque is currently accessed from Moeur Park or the trailhead at College
Avenue, and these points of access will not change as a result of the project.

The Indian Bend Wash Habitat Restoration is located within the Indian Bend Wash
channel between Curry Road and the Salt River. This Corps project includes the
reestablishment of native riparian vegetation and recreation facilities for hiking and
bicycling. The widening of SR 202L will not represent a use of this property because no
new right-of-way or permanent easements will be acquired from this property and no
portion of the habitat area will be incorporated into a transportation facility. There will be
no constructive use of this property because a) increases of noise levels from current
conditions to predicted levels are not expected to substantially impair the habitat area or
its uses as a result of the widening, b) the aesthetic qualities of this property will not be
affected because changes to the freeway will use similar workmanship/materials to the
existing freeway, and c) the existing points of access to the Indian Bend Wash Habitat
for pedestrians and motorists at Miller and Curry roads will not change as a result of the
project.

Two phases of the Corps sponsored Salt River Habitat Restoration (Rio Salado) Project
are planned for the segments of Salt River east and west of Tempe Town Lake. The
phases of the Corps' Rio Salado Project have been adopted into the City of Tempe's
General Plan. Therefore, areas designated for the development of the future habitat
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restoration project phases are protected under Section 4(f). These phases will be similar
to the existing Indian Bend Wash Habitat and include planting native riparian vegetation,
creating open water, and providing recreational opportunities to the public such as
hiking and bird watching. Both phases will be constructed outside of the existing ADOT
SR 202L right-of-way, and ADOT has no plans to acquire new right-of-way or
easements from these proposed habitat project areas. The widening of the freeway will
not represent a use of these future habitat areas, as no portion of their land will be
incorporated into a transportation facility.

Constructive use of the future Rio Salado Habitat Restoration Phases will not result
from the freeway widening because a) noise levels in these future habitat areas are
predicted to remain under 68 dBA and are not expected to impair the property or its
uses; b) widening of the existing freeway and bridge structures and will not change the
appearance of the existing landscape; and c) the freeway widening will not make
changes to the pedestrian, multi-use, or motorized access routes that may potentially be
incorporated into the access plan for the future habitat restoration areas.

7.12.3 Historic Properties

The following historic properties in the project area are protected under Section 4(f):

• Grand Canal
• Old Crosscut Canal
• Tovrea Castle and Carraro Cactus Garden (NRHP-listed)
• Historic US Highway 60/70/80/89
• Southern Pacific Railroad
• Mill Avenue Bridge (NRHP-listed)
• Indian Bend Pump Ditch

The Grand Canal, Old Crosscut Canal, Historic US Highway 60/70/80/89, the Southern
Pacific Railroad, and the Indian Bend Pump Ditch are important historical resources and
are eligible for the NRHP. The proposed project will not affect the characteristics of
these properties that potentially qualify them for the NRHP. The Carraro Cactus Garden
(including the Tovrea Castle) and the Mill Avenue Bridge are listed on the NRHP. The
proposed project will not affect the characteristics of these properties that qualify them
for the NRHP. The Arizona State Land Department, City of Phoenix,_S-alrRiver Project
(SRP), and the State Historic Preservation Office have concurred with the determination
of "no adverse effect" for all seven historic properties in the project area (letters
attached).

The project will not affect these properties because most improvements will span these
properties and no new right-of-way or permanent easements will be acquired from
historic properties. Therefore, no use of historic properties will result from this project

A "no adverse effect" determination has been made for all seven historic properties.
Therefore the constructive use does not apply. The following historic properties also
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function as recreation areas: Grand Canal, Carraro Cactus Garden, and the Indian
Bend Pump Ditch. The Grand Canal serves as a segment of the Maricopa Association
of Government Bikeway System and provides transportation and recreation
opportunities for non-motorized travelers. Carraro Cactus Garden is being renovated
and will open as a public park in 2008. The Indian Bend Pump Ditch is located in the
City of Tempe Lopiano Bosque and the maintenance road for the ditch provides a
hiking, bicycle, and equestrian path through the bosque.

The project is expected to increase noise levels at locations along the Grand Canal by
up to 11 decibels (dBA) over current conditions. However, a proposed noise barrier will
benefit some portions of the Grand Canal and post-construction noise levels are
expected to remain unchanged from current conditions at these locations. Overall,
changes in noise levels along the Grand Canal are not expected to deter the use of this
facility for non-motorized and recreational transportation because travelers on the path
will only briefly be exposed to increased noise levels as they pass under the freeway.

Noise levels at the Carraro Cactus Garden are anticipated to increase by 6 dBA as a
result of the project, resulting in noises levels ranging from 67 to 73 dBA. This increase
is not expected to impact the use of this property as a public park. The predicted noise
levels are not excessive for park patrons to enjoy hiking through the gardens, which is
the primary recreation activity based on the proposed park plan.

The project is expected to reduce noise levels by 2 dBA at locations along the Indian
Bend Pump Ditch. Therefore, the project will not result in noise levels that affect the use
or enjoyment of recreational aspects of this facility.

7.12.4 Park Facilities within the ADOT Right-of-Way

The City of Tempe, through an agreement with ADOT, has developed park facilities in
the SR 202L right-of-way under the freeway viaduct spanning Mill Avenue. These park
facilities include parking lots, a boathouse, an administrative office, and access ways for
park patrons to reach portions of Moeur, Papago, and Tempe Town Lake/Rio Salado
parks. Through similar agreements, the City of Tempe has constructed a concrete multi
use pathway, landscaping, and public art that encroaches into the ADOT right-of-way
near the Tempe Town Lake Marina. Although fences currently block them, there are two
existing SR 202L pedestrian overpasses that provide connectivity between Tempe
Town Lake/Rio Salado Park and parks located north of the freeway.

Although there are park and recreation facilities within the SR 202L right-of-way, ADOT
maintains the primary rights to the existing right-of-way to construct and operate the
freeway. Therefore, the park and recreation facilities within the freeway right-of-way are
not protected under Section 4(f). According to the FHWA 4(f) Policy Paper dated March
2005, the requirements of Section 4(f) to not apply to the subsequent use of the
reserved area for its intended highway purpose. This is because the land used for the
highway project was reserved from and, therefore, has never been part of the protected
4(f) area. However, ADOT acknowledges the public benefit that these facilities provide
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and will take measures during the design of the project to minimize use of park facilities
within the right-of-way. These measures will include but are not limited to: minimizing
the loss of parking spaces, maintaining pedestrian connectivity through the two
overpasses, providing the opportunity for public art to be removed during construction
and replaced after the freeway is widened, and reinstalling landscaping in areas within
the right-of-way disturbed during construction.

There are publicly owned parks, recreation areas (including habitat restoration 
preservation areas), and historic properties in the project study area. No new right-of
way or permanent easements will be acquired from these properties. Therefore, no
portion of these properties will be permanently incorporated into a transportation facility.
Constructive use was also analyzed for each property and the use and enjoyment,
aesthetic value, and public access to these properties will not be substantially impacted
or diminished as a result of the widening of SR 202L. In summary, no use of Section 4(f)
properties is expected as a result of the widening and related project activities for SR
202L.

7.12.5 Section 6(f) Resources

The Land and Water Conservation Fund (LWCF) Act was signed into law on
September 3, 1964, as Public Law 88- 578, 16 United States Code 4601-4. The Act was
established to provide a funding source for the acquisition of park and recreation lands
by federal, state, and local governments. As a part of the Act, the provisions under 88
578, 16 United States Code 4601-4, Section 6(f)(3) mandates that these resources are
protected, but realize that changes in land use, especially in growing communities, can
impact these protected areas. As detailed in the following excerpt from the Act, the
LWCF Act contains a clear and common sense provision to protect these areas from
conversions.

SEC. 6(f)(3) - No property acquired or developed with assistance under
this section shall, without the approval of the Secretary (of the U.S.
Department of Interior), 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 reasonably equivalent usefulness and
location.

Records from the Arizona State Parks Department indicate that landscape, irrigation,
playground equipment, and other park amenities were constructed in the Tempe portion
of Papago Park using LWCF Act funds. There are no other Section 6(f) resources in the
project area. No new RNV or permanent easements will be acquired from Papago Park.
No portion of this park will be converted to a use other than public outdoor recreation.
Therefore, no impacts to Section 6(f) resources will result from the widening of SR
202L.
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There are publicly owned parks, recreation areas (including habitat restoration 
preservation areas), and historic properties in the project study area. No new right-of
way or easements will be acquired from these properties; thus, no portion of these
properties will be permanently incorporated into a transportation facility. Constructive
use was also analyzed for each property and the use and enjoyment, aesthetic value,
and public access to these properties will not be substantially impacted or diminished as
a result of the widening of SR 202L. In summary, no use of Section 4(f) properties is
expected as a result of the widening and related project activities for SR 202L. Because
no portion of any Section 6(f) resource will be converted to a use other than public
outdoor recreation, there will be no Section 6(f) impacts as result of this project.

7.13 PUBLIC AND AGENCY INVOLVEMENT PROCESS

As part of the NEPA process, an agency scoping meeting and two public scoping
meetings were conducted for the proposed freeway-widening project. Agency scoping
letters were sent to 62 federal, state, and local agencies on September 8, 2005. The
scoping letters identified the project boundary limits, provided a brief description of the
propo.sed undertaking, and announced the date, time and location of the agency
scoping meeting. On October 5, 2005, an email was also sent to the invitees reminding
them of this meeting and provided a map of the meeting location. In addition, public
meeting announcements were placed in the Arizona Republic on November 12, 2005.

7.13.1 Agency Scoping Meeting

An agency scoping meeting was held on October 11, 2005 from 1:00 to 3:00 p.m. at the
ADOT Human Resource Development Center. The purpose of this meeting was to
solicit comments and concerns from the applicable agency stakeholders that may be
affected by this project. Twenty-three people signed the attendance sheet at the agency
scoping meeting. Representatives from ADOT, FHWA, Corps, MAG, City of Phoenix,
City of Mesa, City of Tempe, City of Scottsdale, Valley Metro Regional Public
Transportation Authority (RPTA), and project consultant team members were present at
this meeting. Attendees were provided an agenda, including a one-page comment form
and handouts, and were requested to submit any comments about the proposed project
by October 21, 2005. Project team representatives provided a project and
environmental overview, followed by a facilitated questions and answers session that is
summarized below:

First facilitated question: "What are the issues that need to be addressed during the
study?"

• The representative from Tempe had the following issues/subjects of concern:
Stated that the entire surface area of the Tempe Town Lake is a designated park
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Tempe hosts frequent special events, and is concerned with event traffic during
construction of this project
The City of Tempe is concerned with impacts to an enhancement project in the
Papago Park area that was recently completed by the City of Tempe. This project
was funded through donations from private citizens that reside in the area.
Potential impacts to the SRP Grand Canal that is considered historic
Potential impacts to the light rail will need to be addressed in this study

- Additional RIVV needs
Impacts to neighborhoods including noise impacts
Noise impacts to adjacent parks should be evaluated
No potential issues were identified by Tempe that would specifically concern
Arizona State University (ASU)
Tempe is aware that the RPTA is expanding express service to ASU and wishes
for impacts to the service be minimized during construction
Concerned how lighting would affect the surrounding areas; discouraged the use
of high mast lighting in Tempe
Loss of highway landscaping as a result of this project
Tempe requested that ADOT Freeway Management System camera(s) be
installed to have a better perspective on traffic at certain locations
Tempe has public art on some of the ADOT retaining walls along the south side
of the freeway-it can be unbolted, removed and reattached to the new walls
The representative from Tempe requested a separated one-on-one meeting with
ADOT and the Tempe City Council

• The representative from Sky Harbor Airport made the following points:
There is an East Access Study underway that will examine ways of
improving/optimizing ingress/egress to the airport. The draft report is scheduled
to be out the beginning of 2006.
Adopted improvements from this access study mayor may not affect the
proposed project or traffic on SR 202L.
There may be future impacts on SR 202L traffic from the proposed new terminal.
These future impacts will be addressed in a draft EIS being prepared by the City
of Phoenix for Sky Harbor International Airport.
Signage on SR 202L that directs rental car traffic through the airport is causing
traffic congestion.
The design-team may want to consider future traffic from the new rental car area
based on the inclusion of the facility in the MAG study.
There are plans to connect Terminal 4 to the light rail. The City of Phoenix is
planning to construct an Automated People Mover (APM) that connects Sky
Harbor to the light rail at the intersection of Washington Street and 48th Street.
The main contact for Sky Harbor is Jane Morris (Planning Administrator).

• The representative from the City of Scottsdale expressed the following concern:
The capacity of the southbound SR 101 L to the westbound SR 202L ramp is
inadequate. The Representative requested an additional ramp lane at this
location.
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• The representative from MAG made the following comments:
Requested the project team to conduct the air quality studies in conjunction with
MAG.
Requested the project team look at future traffic volumes and consider double
lane ramps at the SR 202USR 202L TI. It was added that the "no build" model for
air quality would be provided by MAG.

• The representative from the City of Phoenix requested that landscape rehabilitation
be included in the proposed project.

FHWA suggested that ADOT consider constructing landscape improvements as
part of the proposed project.

The project team asked the representatives from the cities of Scottsdale and Phoenix if
they would be interested in private briefings. The representatives did not comment, and
were asked to make contact with the Project Manager if they are interested in such
meetings.

Second facilitated question: "Are there any other projects or plans for this area that
need to be considered?"

• The City of Tempe mentioned the Miller Road extension project, which is being
constructed by permit within ADOT RIW. The Tempe representative confirmed that
this project would be done in two months and that the structure associated with the
extension was constructed as wide as ADOT required at the time it was designed.
The City of Tempe will provide the project team with construction drawings of this
extension.

• An access road to the Light Rail Maintenance and Storage facility is under
construction. This project includes a ramp and bridge over the Grand Canal and
UPRR within ADOT RIW on the west side of SR 202L, just south of the Washington
Street.

Third facilitated question: "Are there any potential barriers that may impact the
implementation of this project?"

• The representative from the City of Tempe-had the following comments and
concerns:

Tempe Town Lake is a designated city park; the project team should get the
limits of the park.
Maintaining traffic to the Tempe Town Lake Marina, the only access is at the SR
202L overpass just west of College Avenue.
Conflicts with the pump station west of McClintock Drive and just east of the
Indian Bend Wash on the north bank of Tempe Town Lake.
Impacts to the light rail; it is anticipated that it will be in service by 2008.
North of Tempe Town Lake, avoid freight conflicts and clearance issues.
Possible restrictions to RPTA bus route at the Scottsdale Road TI.
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The representative wish to know how the ramps will remain lined up at the Priest
Drive Bridge.
Stated that there are major events planned in Tempe, asked for coordination to
minimize construction related impacts to these events.

Attendees expressed additional issues, comments, questions and concerns that are
summarized below:

• ADOT traffic wants to be kept appraised of what signage changes will be necessary
as a result of the proposed project.

• 2015 & 2017 future commuter rail projects should be a consideration of the project
team.

• When will construction begin?
• Will no-build modeling for air quality be conducted as well?
• The project team should consider future development along the south side of SR

202L, between Scottsdale Road and Indian Bend Wash.
• MAG noted that from a traffic perspective, the RTP brings us to a certain limit. Traffic

interchanges should be considered, especially the SR 101 L TI, regarding double
lane ramps. These issues should be pointed out to MAG for use beyond the 2025
horizon.

• If additional RIW is needed from the railroad, need to plan on an 18-24 month lead
time. If there is a change in a railroad crossing, approval from the Arizona
Corporation Commission is required, this takes 90-120 days for approval.

7.13.2 Agency Scoping Letter Comments

Responses were received from various agencies from the letters that were sent out and
below is a summary of agency comments received by October 26,2005:

Arizona Game and Fish Department

• The AGFD sent a response letter with a list of special status species occurring in the
project vicinity. The AGFD stated that this project does not occur in the vicinity of
any Proposed or Designated Critical Habitats.

City of Phoenix

• The City of Phoenix sent a response letter identifying their concerns with the
following issues:

Their environmental concerns consists of noise, dust, landscaping, impacts to
adjacent neighborhoods and traffic restrictions on SR 51 that could impact the
City's streets.
Asked that noise mitigation for residential development adjacent to the project be
addressed in the environmental document.
Landscaping along SR 202L in the project area may need to be rehabilitated
and/or restored to its intended level and, if so, should be included in the project.
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- Asked that impacts to the adjacent neighborhoods during construction including
noise, dust, and stray lighting should be avoided, minimized or mitigated as
appropriate.

• Asked that the project team notify the Street Transportation Department as far in
advance as possible of any significant traffic restrictions on SR 202L during the
construction of this project.

• Stated that the City is not aware of any projects that would be impacted by this
project.

• The City of Phoenix wants to be involved in the development process for this project
and provided contact information for future correspondence on this project.

Environmental Protection Agency

• A representative of the Environmental Protection Agency (EPA) responded via
telephone and wanted additional information regarding the project. Below is a list of
comments and questions:

Inquired about the level of NEPA documentation. It was explained that a detailed
categorical exclusion is appropriate (at this time) since the widening is planned to
occur within ADOT RIW. It was also explained that the project is still in the
preliminary stages of the design and environmental process.
Concerned about any impoundments to waters of the U.S., mainly the Salt River
and Indian Bend Wash. Stated that it is the EPA's preference to avoid these
areas, but understands that it may be difficult. Also asked that the project team
look for any opportunities to improve drainage, if possible.
Wanted to ensure that the project team is coordinating with the Salt River - Pima
Maricopa Indian Community for this project.
Concerns about both direct and indirect impacts to residents in the area. It was
explained that there are residential areas in the project area that are adjacent to
the freeway and air and noise analyses will be conducted to determine the level
of impacts. It is anticipated that no additional RIW will be needed to construct the
freeway improvements, and there will be no residential displacements. Land use
and socioeconomic impacts will be evaluated.
Wanted to ensure that the project team is conducting analyses for both existing
and future impacts, and that this information would be communicated to the
public.
Mentioned that the EPA has some construction mitigation recommendations
related to air quality that they might provide.
Regarding the superfund site, the EPA did not have any specifics to add, but that
the project team should follow-up with their Superfund Site Office for further
discussions, as necessary.

• The EPA followed up with an email with the contact information for an EPA
representative in Tucson, AZ, in regards to air quality analyses.

• The EPA also sent a response letter thanking the project team for involving the EPA
early in the environmental review process for this project, and asked for continued
involvement by reviewing applicable documents. The letter also contained additional
environmental concerns:
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If widening of the Salt River Bridge and Indian Bend Wash Bridge occurs, the
EPA asked ADOT to identify measures for avoiding and minimizing impacts to
these aquatic resources and describe environmental benefits achieved by
incorporating specific design features.
Since the project is in a non-attainment area and maintenance area for Carbon
Dioxide, it was asked of ADOT to implement measures to reduce impacts to air
quality during construction.
Recommended working with the Salt River Pima - Maricopa Indian Community in
developing design features, construction schedule and mitigation measures for
the project.

The Salt River Pima - Maricopa Indian Community

• The representative from the SRPMIC responded via email and stated that the
community is considering development and an extension of Pima Road in this area
and would be interested in an off ramp at Hayden Road (McClintock) on the WB SR
202L.

• Inquired if there were any issues with water and a possible wetland area under the
interchange.

The City of Tempe

• The City of Tempe sent a response letter and identified a number of issues and
concerns regarding this project. The following is a summary of the issues that were
identified:

The City is concerned that ADOT is only considering a CE and not an EIS
regarding the environmental impacts the proposed project could pose on the City
of Tempe.
The City identified a possible utilities conflict that may occur at the McClintock
overpass and possible additional locations.
The City has a number of concerns regarding the Rio Salado Town Lake and
Park, including parkland that could possibly be reduced, as well as landscaping
adjacent to the freeway; the multi-use transportation system may also be
potentially impacted.
The City is also concerned with the construction that will occur over the existing
Town Lake and would require extra care to keep construction materials from
falling into the lake; public safety is a concern for the City.
The City identified areas where private development has begun adjacent to the
SR 202L, which includes the area east of Rural Road and the Town Lake Marina
Boathouse, and west of Rural Road and College Avenue. The project would have
a direct impact on parking and access for these developments. In addition, the
Indian Bend Wash Habitat Restoration, which was federally funded, would be
impacted.
The City would like assurance that during construction their Park Rangers will
have access to all the different portions of the park and lake areas to maintain
security. The city also wants to maintain access to the path along the north side
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of the lake, the marina, boat storage and the boat beach area and have
uninterrupted use of the Papago Park recreation areas for the public.
The City also identified that the Rio Salado Operations Center and offices are
located beneath the SR 202L freeway, west of Mil Avenue.
The City identified that at the time of the proposed construction the Valley Metro
Rail System would be in operation and is concerned for public safety, rail and
operation safety during construction.
The City identified their three major intersections and three grade separation
crossings that occur in the project area that would be affected, traffic control and
maintaining access will need to be addressed at these locations.
The City is also concerned with noise at the park and adjacent residential areas.

7.13.3 Summary of Agency Comment Forms Received

One comment form was returned at the conclusion of the meeting from the
representative of MAG:
• Requested coordination with the air quality report with Lindy Baur at MAG to confirm

"buy-in" with regional air quality monitoring.
• Look at the traffic interchanges (SR 101L, SR 51/1-10, SR 143, Sky Harbor in

particular) and identify whether additional capacity may be needed in future years.

7.13.4 Public·Scoping Meeting

Two public scoping meetings were held on the evenings of November 29, 2005 and
November 30, 2005. The first public scoping meeting was held at Tempe High School,
located at 1730 S. Mill Avenue, Tempe, AZ, from 6:00 to 8:00 p.m. The second public
meeting was held at Balsz Elementary School, located at 4309 E. Belleview Street,
Phoenix, AZ from 6:00 to 8:00 p.m. The purpose of these meetings was to solicit
comments and concerns from the public that may be affected by this project. Attendees
were provided a one-page comment form and handout of the project newsletter.

Public Scoping Meeting at Tempe High School

Twenty-two people signed the attendance sheet at the first public meeting. The meeting
was conducted as an open-house type format with a brief presentation that included a
project overview. Following the presentation, general questions and comments were
requested from the audience and is summarized below:

• An inquiry was made asking if there would be simultaneous construction with this
project and the project that is adding HOV lanes to the SR 101 USR 202L TI to
Gilbert Road.

• An inquiry was made asking when the next widening for this area would be; the
attendee did not think the additional lanes would solve the problem.

• An inquiry was made asking about the composition of the rubberized asphalt that
makes the roadways quieter.
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• An inquiry was made regarding the need to add pavement to the existing footprint,
especially from Priest Road to McClintock Road.

• An inquiry was made asking if there are plans for noise walls. The attendee informed
the project team that they have monitoring noise equipment in their yard.

Public Scoping Meeting at Balsz Elementary

Twenty people signed the attendance sheet at the second public meeting. The meeting
was conducted as an Open-House type format with a brief presentation that included a
project overview. Following the presentation, general questions and comments were
requested from the audience and is summarized below:

• An inquiry was made regarding how the project team will treat the south side of the
right-of-way regarding walls and the slope.

• An inquiry was made regarding when the westbound lane will be added, especially
at the curve. Inquired about the demand for this in 2040.

• An inquiry was made asking why the existing problems with the ramps will not be
fixed.

• An inquiry was made regarding the estimated cost of the project and what is the cost
for each mile of the project. Also inquired if the project team considered making the
lanes narrower.

• A comment was made regarding the use of the right-of-way such as landscaping
and infrastructure that enhances the communities. Inquired what happens when the
footprint changes and what are the baselines for communities.

• An inquiry was made asking if there is money in this project for a noise study.

7.13.5 Summary of Public Scoping Comment Forms Received

Comment forms were received from a number of individuals. The following is a
summary of comments and questions received:

Meeting at Tempe High School

• A comment was received expressing their gratitude for studying the bottlenecks on
the westbound SR 202L approaching SR 101 L and eastbound from SR 51. The
couple travels on SR 202L daily commuting to and from work and wishes the
improvements could be built before 2009. They also thanked the project team for the
opportunity to provide input.

• A comment was received regarding future transit uses with the expansion. The HOV
lanes accommodate express buses, however buses entering and existing at
Scottsdale Road might be difficult. The situation currently exists on Express Routes
520/521 entering and exiting US 60 at Mill Avenue.

• A comment was made regarding maintaining access to all Town Lake activities on
the north side during construction. Not only for vehicles but pedestrians and cyclists
as well. There are a lot of activities as well as classes that are held at the lake.
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• A comment was received regarding the southbound SR 51 ramp to the eastbound
SR 202L need to complete the second ramp lane. The southbound SR 51 ramp to
westbound 1-10 should also be two lanes.

• A comment was received regarding the noise levels, noise walls and landscaping.
Currently, there is only sparse vegetation between the respondent's neighborhood
and the freeway. This individual commented that there was no communication or
input with neighbors when the original freeway was constructed; and they would like
their concerns be taken seriously. The individual also commented that the quiet
asphalt is not as quiet as when it was first applied.

• A comment was received regarding taking care of the neighborhood and the
respondent requested that they be notified about what is going on.

All comments received were provided to the project team and will be considered as part
of the project development process and the evaluation of environmental issues for this
project.
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The RTPFP includes a total budget of $105,030,000 to complete the freeway widening
within the study limits. The order of magnitude estimate for the Recommended
Alternative is $184,000,000, which includes $170,500,000 for construction and
$13,500,000 for design.

Order of magnitude itemized estimates were prepared for five individual segments of
the study area for Alternatives 1 and 2, which are included in this section of the report.
These estimates were prepared to provide the information necessary to allow the
Department to evaluate potential near term projects to systematically build the
Recommended Alternative to provide additional capacity and improved level-of-service
within the corridor within the fiscal restraints of the RTPFP.

Recommendations for phased construction of the improvements included with the
Recommended Alternative will be included in the Final Design Concept Report.
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Table 40 - Alternative 1, Segment 1 (EB) Order of Magnitude itemized Estimate
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Removal of Concrete Curb And Gutter L.Ft. 9,649 $6.00 $58,000
Removal of Half Barrier And Trim Retaining Wall L.Ft. 1,717 25.00 43,000
Removal of Concrete Half Barrier L.Ft. 17,165 16.00 275,000
Removal of PCCP Pavement Sq.Yd. 24,465 15.00 367,000
Roadway Excavation CU.Yd. 30,990 6.00 186,000
Roadway Embankment (Borrow) CU.Yd. 73,220 8.00 586,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 17,133 45.00 771,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AS) Sq.Yd. 40,248 50.00 2,013,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 57,381 5.00 287,000
Pipe, Reinforced Concrete, Class 111,18" L.Ft. 154 60.00 10,000
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 1,014 70.00 71,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 747 90.00 68,000
Pipe, Reinforced Concrete, Class III, 48" L.Ft. 157 170.00 27,000
Pipe, Corruqated Metal, Slotted, 24" L.Ft. 1,225 140.00 172,000
Concrete Pipe Collar Each 128 500.00 64,000
Concrete Catch Basin (C-15.30) Single, H-8' Or Less Each 42 3,000.00 126,000
Concrete Catch Basin (C-15.91), H-8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.91), H= More Than 8' Each 1 3,500.00 4,000
Concrete Catch Basin (C-15.92), H-8' Or Less Each 11 3,000.00 33,000
Concrete Catch Basin (C-15.92), H= More Than 8' Each 11 3,500.00 39,000
Concrete Catch Basin (C-15.80) (Median) Each 1 3,000.00 3,000
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each 0 4,000.00 0
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 6 5,500.00 33,000
Junction Box Each 6 2,000.00 12,000
Strom Drain Outlet Each 1 500.00 1,000
Removal of Pipe L.Ft. 208 30.00 7,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft 2,000 10.00 20,000
Concrete Catch Basin (Modify Existing) Each 65 750.00 49,000
Fill Abandoned Manhole &Plug Pipe Each 2 1,200.00 3,000
Removal of Miscellaneous Concrete L.Sum 1 17,000.00 17,000
Removal of Structural Concrete CU.Yd. 15 750.00 12,000
Bridqe Siqn Structure (SD9.20, Type 4f) Each 5 80,000.00 400,000
Drilled Shaft Foundation Tapered Tube Structure Sinqle Beam Each 0 3,500.00 0
Foundation For Bridge Sign Structure (SD9.20, Type 4f) L.Ft. 5 7,500.00 38,000
Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 1 30,000.00 30,000
Foundation For Cantilever Siqn Structure (SD9.1 0, Type 4c) L.Ft. 8 7,000.00 56,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 0
Relocate Existinq Cantilever Sign Structure Each 7 5,000.00 35,000
Relocate Existinq Tapered Tube Siqn Structure Each 0 4,000.00 0
Slip Base (New) Each 4 200.00 1,000
Sign Post (Perforated) (2 S) L.Ft. 3 12.00 1,000
Sign Post (Perforated) (2 1/2 S) L.Ft. 46 12.00 1,000
Sign Post (Perforated) (2 1/2 n L.Ft. 76 18.00 2,000
Foundation For Sign Post (Concrete) Each 10 150.00 2,000
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 32 20.00 1,000
Extruded Alum Siqn Panel With Type III/IV Sheet Sg.Ft. 1259 25.00 32,000
Relocate Signs (Includinq VMS) Each 15 1,000.00 15,000
Relocate Signs (VMS) Each 0 50,000.00 0
Milepost Marker (S-10) Each 3 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 36 50.00 2,000
Temporary Painted Marking (Stripe) L.Ft. 174,567 0.15 27,000
Pavement Marking (White Sprayed Thermoplastic)(O.060") L.Ft. 142,196 0.25 36,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 32,371 0.25 9,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 72 0.75 1,000
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 0
Pavement Symbol (Extruded Thermoplastic) (Alkvd) (0.090") Each 36 150.00 6,000
Pavement Marker, Raised, Type C Each 2,788 3.50 10,000
Impact Attenuation Device Each 7 25,000.00 175,000
Electrical Conduit (3-3")(PVC) L.Ft. 10,000 20.00 200,000
Flagging Services L.Sum 0 0.00 0
Pull Box (No.7) Each 20 600.00 12,000
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Table 40 - Alternative 1, Segment 1 (EB) Order of Magnitude Itemized
Estimate (continued)
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Pull Box (No.9) Each $10 $2,500.00 $25,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 30,000 5.00 150,000
Loop Detector For Traffic Surveillance (6'x6') Each 20 500.00 10,000
Luminaire (Vertical Mount) (400 Watt) Each 130 750.00 98,000
Relocate Ramp Metering Equipment Each 5 15,000.00 75,000
Landscaping Mile 3.00 200,000.00 600,000
Concrete Curb And Gutter L.Ft. 7,928 20.00 159,000
Concrete Half Barrier L.Ft. 18,363 70.00 1,286,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 1,836 100.00 184,000
24th Street TI Overpass L.Sum 1 1,081,000.00 1,081,000
32nd Street TI Overpass L.Sum 1 853,000.00 853,000
Grand Canal Bridge L.Sum 1 595,000.00 595,000
40th Street TI Overpass L.Sum 1 724,000.00 724,000
44th Street TI Overpass L.Sum 1 1,353,000.00 1,353,000
East Papago TI Underpass EB L.Sum 1 1,703,000.00 1,703,000
48th Street Overpass EB L.Sum 1 903,000.00 903,000
Ramp B Overpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washington Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal Bridge EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridqe EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 0 0.00 0
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 1 9,154,500.00 9,155,000
Retaining Wall (Type: Regular) Sq.Ft. 45,800 50.00 2,290,000
Retaining Wall (Type: Specialty 1) Sq. Ft. 3,800 75.00 285,000
Retaining Wall (Type: Specialty 2) Sq. Ft. 29,700 60.00 1,782,000
Retaining Wall (Type: Barrier) Sq. Ft. 400 25.00 10,000
Access Road Embankment L.Sum 0 0.00 0
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetiands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$29,800,000
2,980,000

230,000
600,000
600,000
90,000

3,642,000
$37,940,000

7,590,000
$45,530,000

4,100,000
2,280,000
3,650,000

o
460,000

o
$56,000,000
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Table 41 - Alternative 1, Segment 2 (EB) Order of Magnitude Itemized Estimate
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Removal of Concrete Curb And Gutter LFt. 2,282 $6.00 $14,000
Removal of Half Barrier And Trim Retaining Wall LFt. 593 25.00 15,000
Removal of Concrete Half Barrier LFt. 5,931 16.00 95,000
Removal of PCCP Pavement Sq. Yd. 6,170 15.00 93,000
Roadway Excavation CU.Yd. 7,770 6.00 47,000
Roadway Embankment (Borrow) CU.Yd. 36,533 8.00 293,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 4,597 45.00 207,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 11,814 50.00 591,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 16,411 5.00 83,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 238 70.00 17,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 0 90.00 0
Pipe, Reinforced Concrete, Class 111,48" L.Ft. 0 170.00 0
Pipe, Corrugated Metal, Slotted, 24" LFt. 500 140.00 70,000
Concrete Pipe Collar Each 91 500.00 46,000
Concrete Catch Basin (C-15.30) Single, H=8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.91), H-8' Or Less Each 3 3,000.00 9,000
Concrete Catch Basin (C-15.91), H- More Than 8' Each 2 3,500.00 7,000
Concrete Catch Basin (C-15.92), H=8' Or Less Each 8 3,000.00 24,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 8 3,500.00 28,000
Concrete Catch Basin (C-15.80) (Median) Each 0 3,000.00 0
Manhole (C-18.1 0) (No.1) (For Pipes 6" To 36") Each 0 4,000.00 0
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000.00 0
Strom Drain Outlet Each 1 500.00 1,000
Removal of Pipe LFt. 240 30.00 8,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft a 10.00 a
Concrete Catch Basin (Modify Existing) Each 21 750.00 16,000
Fill Abandoned Manhole & Plug Pipe Each 2 1,200.00 3,000
Removal of Miscellaneous Concrete LSum 1 13,000.00 13,000
Removal of Structural Concrete CU.Yd. 12 750.00 9,000
Bridge Sign Structure (S09.20, Type 4f) Each 1 80,000.00 80,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each a 3,500.00 0
Foundation For Bridge Sign Structure (S09.20, Type 4f) LFt. 1 7,500.00 8,000
Cantilever Sign Structure (S09.1 0, Type 4c) LFt. 1 30,000.00 30,000
Foundation For Cantilever Sign Structure (S09.1 0, Type 4c) LFt 4 7,000.00 28,000
Relocate Existing Bridge Sign Structure Each a 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 3 5,000.00 15,000
Relocate Existing Tapered Tube Sign Structure Each 0 4,000.00 0
Slip Base (New) Each 5 200.00 1,000
Sign Post (Perforated) (2 S) LFt. a 1200 a
Sign Post (Perforated) (2 1/2 S) LFt. 23 12.00 1,000
Sign Post (Perforated) (2 1/2 T) LFt. 38 18.00 1,000
Foundation For Sign Post (Concrete) Each 5 150.00 1,000
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 16 20.00 1,000
Extruded Alum Sign Panel With Type III/IV Sheet Sq.Ft. 717 25.00 18,000
Relocate Signs (Including VMS) Each 2 1,000.00 2,000
Relocate Signs (VMS) Each 1 50,000.00 50,000
Milepost Marker (S-10) Each 0 250.00 a
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 28 50.00 2,000
Temporary Painted Marking (Stripe) LFt. 101,173 0.15 16,000
Pavement Marking (White Sprayed Thermoplastic)(0.060") LFt. 78,905 0.25 20,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") LFt. 22,268 0.25 6,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") LFt. 24 0.75 1,000
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 a
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 18 150.00 3,000
Pavement Marker, Raised, Type C Each 1,170 3.50 5,000
Impact Attenuation Device Each 2 25,000.00 50,000
Electrical Conduit (3-3")(PVC) L.Ft. 1,000 20.00 20,000
Flagging Services LSum 1 125,000.00 125,000
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Pull Box (No.7) Each 2 $600.00 $2,000
Pull Box (No.9) Each 1 2,500.00 3,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 3,000 5.00 15,000
Loop Detector For Traffic Surveillance (6'x6') Each 2 500.00 1,000
Luminaire (Vertical Mount) (400 Watt) Each 13 750.00 10,000
Relocate Ramp Meterinq Equipment Each 1 15,000.00 15,000
Landscaping Mile 2.00 200,000.00 400,000
Concrete Curb And Gutter L.Ft. 2,312 20.00 47,000
Concrete Half Barrier L.Ft. 5,942 70.00 416,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 594 100.00 60,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0
East Papaqo TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 1 580,000.00 580,000
52nd Street Overpass EB L.Sum 1 754,000.00 754,000
Van Buren Street Overpass EB L.Sum 1 533,000.00 533,000
Washinqton Street Overpass EB L.Sum 1 651,000.00 651,000
SPRRlGrand Canal Bridge EB L.Sum 1 1,873,000.00 1,873,000
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 1 651,000.00 651,000
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridge EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 0 0.00 0
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 1 546,800.00 547,000
Retaining Wall (Type: Regular) Sq. Ft. 34,500 50.00 1,725,000
Retaininq Wall (Type: Specialty 1) Sq.FI. 0 75.00 0
Retaining Wall (Type: Specialty 2) Sq.Ft. 0 60.00 0
Retaining Wall (Type: Barrier) Sq. Ft. 0 25.00 0
Access Road Embankment L.Sum 0 0.00 0
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Cmltrel-
Mobilization (8% of Tota! Construction Items)

SUBTOTAL· CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetiands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$10,500,000
1,050,000

80,000
210,000
210,000

40,000
1,284,000

$13,370,000
2,680,000

$16,050,000
1,450,000

810,000
1,290,000

o
170,000

o
$19,800,000
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Removal of Concrete Curb And Gutter L.Ft. 8,951 $6.00 $54,000
Removal of Half Barrier And Trim Retaining Wall L.Ft. 586 25.00 15,000
Removal of Concrete Half Barrier L.Ft. 6,397 16.00 103,000
Removal of PCCP Pavement Sq.Yd. 25,418 15.00 382,000
Roadway Excavation Cu.Yd. 729 6.00 5,000
Roadway Embankment (Borrow) Cu.Yd. 24,026 8.00 193,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 9,650 45.00 435,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 30,534 50.00 1,527,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 40,184 5.00 201,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 76 70.00 6,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 0 90.00 0
Pipe, Reinforced Concrete, Class III, 48" L.Ft. 0 170.00 0
Pipe, Corruqated Metal, Slotted, 24" L.Ft. 310 140.00 44,000
Concrete Pipe Collar Each 20 500.00 10,000
Concrete Catch Basin (C-15.30) Single, H=8' Or Less Each 1 3,000.00 3,000
Concrete Catch Basin (C-15.91), H-8' Or Less Each 2 3,000.00 6,000
Concrete Catch Basin (C-15.91), H- More Than 8' Each 1 3,500.00 4,000
Concrete Catch Basin (C-15.92), H=8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.92), H= More Than 8' Each 0 3,500.00 0
Concrete Catch Basin (C-15.80) (Median) Each 3 3,000.00 9,000
Manhole (C-18.10) (No.1) (For Pipes 6"To 36") Each 4 4,000.00 16,000
Manhole (C-18.1 0) (No.1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000.00 0
Strom Drain Outlet Each 0 500.00 0
Removal of Pipe L.Ft. 296 30.00 9,000
Fill Abandoned Pipe Culvert (30" Diameter) Cu.Ft 0 10.00 0
Concrete Catch Basin (Modify Existing) Each 9 750.00 7,000
Fill Abandoned Manhole & Plug Pipe Each 1 1,200.00 2,000
Removal of Miscellaneous Concrete L.Sum 1 16,000.00 16,000
Removal of Structural Concrete Cu.Yd. 12 750.00 9,000
Bridqe Siqn Structure (SD9.20, Type 4f) Each 0 80,000.00 0
Drilled Shaft Foundation Tapered Tube Structure Sinqle Beam Each 2 3,500.00 7,000
Foundation For Bridge Sign Structure (SD9.20, Type 4f) L.Ft. 0 7,500.00 0
Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 1 30,000.00 30,000
Foundation For Cantilever Siqn Structure (SD9.1 0, Type 4c) L.Ft. 4 7,000.00 28,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 3 5,000.00 15,000
Relocate Existinq Tapered Tube Siqn Structure Each 1 4,000.00 4,000
Slip Base (New) Each 0 200.00 0
Sign Post (Perforated) (2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 n L.Ft. 0 18.00 0
Foundation For Sign Post (Concrete) Each 0 150.00 0
Sign Panel (Fluorescent Warninq)(30 Sq.Ft. Or Smaller) Sq.Ft. 0 20.00 0
Extruded Alum Sign Panel With Type IIIIIV Sheet Sq.Ft. 632 25.00 16,000
Relocate Signs (Including VMS) Each 9 1,000.00 9,000
Relocate Signs (VMS) Each 0 50,000.00 0
Milepost Marker (S-10) Each 3 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 22 50.00 2,000
Temporary Painted Marking (Stripe) L.Ft. 82,457 0.15 13,000
Pavement Marking <White Sprayed Thermoplastic)(0.060") L.Ft. 67,562 0.25 17,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 14,895 0.25 4,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 84 0.75 1,000
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 2 150.00 1,000
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 20 150.00 3,000
Pavement Marker, Raised, Type C Each 1,481 3.50 6,000
Impact Attenuation Device Each 1 25,000.00 25,000
Electrical Conduit (3-3")(PVC) L.Ft. 5,000 20.00 100,000
Flagging Services L.Sum 1 125,000.00 125,000
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Pull Box (No.7) Each 10 $600.00 $6,000
Pull Box (No.9) Each 5 2,500.00 13,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 15,000 5.00 75,000
Loop Detector For Traffic Surveillance (6'x6') Each 10 500.00 5,000
Luminaire (Vertical Mount) (400 Watt) Each 65 750.00 49,000
Relocate Ramp Metering Equipment Each 2 15,000.00 30,000
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 8,824 20.00 177,000
Concrete Half Barrier L.Ft. 7,869 70.00 551,000
Concrete Half Barrier (Adiacent To Retaining Wall) L.Ft. 787 100.00 79,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0
East Papago TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp BOverpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washington Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal Bridge EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct EB L.Sum 1 3,175,000.00 3,175,000
W Pedestrian Overpass EB L.Sum 1 259,000.00 259,000
E Pedestrian Overpass EB L.Sum 1 255,000.00 255,000
College Avenue Overpass L.Sum 1 560,000.00 560,000
Scottsdale Road TI Overpass L.Sum 1 1,108,000.00 1,108,000
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridge EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 0 0.00 0
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 0 0.00 0
Retaining Wall (Type: Regular) Sg.Ft. 85,600 50.00 4,280,000
RetaininQ Wall (Type: Specialty 1) Sq. Ft. 9,800 75.00 735,000
Retaining Wall (Type: Specialty 2) Sq. Ft. 10,700 60.00 642,000
Retaining Wall (Type: Barrier) Sq.Ft. 2,200 25.00 55,000
Access Road Embankment L.Sum 0 0.00 0
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetiands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$15,700,000
1,570,000

120,000
320,000
320,000
50,000

1,920,000
$20,000,000

4,000,000
$24,000,000

2,160,000
1,200,000
1,920,000

o
240,000

o
$29,500,000
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Removal of Concrete Curb And Gutter L.Ft. 2,158 $6.00 $13,000
Removal of Half Barrier And Trim Retaining Wall L.Ft. 455 25.00 12,000
Removal of Concrete Half Barrier L.Ft. 4,551 16.00 73,000
Removal of PCCP Pavement Sa.Yd. 8,990 15.00 135,000
Roadway Excavation CU.Yd. 3,249 6.00 20,000
Roadway Embankment (Borrow) CU.Yd. 12,647 8.00 102,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sa.Yd. 6,000 45.00 270,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 6,484 50.00 325,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 12,484 5.00 63,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 504 70.00 36,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 0 90.00 0
Pipe, Reinforced Concrete, Class III, 48" L.Ft. 0 170.00 0
Pipe, Corrugated Metal, Slotted, 24" L.Ft. 1,120 140.00 157,000
Concrete Pipe Collar Each 35 500.00 18,000
Concrete Catch Basin (C-15.30 Sinale, H=8' Or Less Each 7 3,000.00 21,000
Concrete Catch Basin (C-15.91 , H-8' Or Less Each 8 3,000.00 24,000
Concrete Catch Basin (C-15.91 • H- More Than 8' Each 7 3,500.00 25,000
Concrete Catch Basin (C-15.92), H-8' Or Less Each 9 3,000.00 27,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 9 3,500.00 32,000
Concrete Catch Basin (C-15.80) (Median) Each 0 3,000.00 0
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each 6 4,000.00 24,000
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000.00 0
Strom Drain Outlet Each 0 500.00 0
Removal of Pipe L.Ft. 28 30.00 1,000
Fill Abandoned Pipe Culvert (30" Diameter) Cu.Ft 0 10.00 0
Concrete Catch Basin (Modify Existina) Each 46 750.00 35,000
Fill Abandoned Manhole & Plug Pipe Each 0 1,200.00 0
Removal of Miscellaneous Concrete L.Sum 1 3,000.00 3,000
Removal of Structural Concrete CU.Yd. 3 750.00 3,000
Bridge Sign Structure (S09.20, Type 4f) Each 5 80,000.00 400,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 0 3,500.00 0
Foundation For Bridae Sian Structure (509.20, Type 4f) L.Ft. 8 7,500.00 60,000
Cantilever Sign Structure (S09.10, Type 4c) L.Ft. 0 30,000.00 0
Foundation For Cantilever Sign Structure (S09.1 0, Type 4c) L.Ft. 1 7,000.00 7,000
Relocate Existing Bridge Sian Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 1 5,000.00 5,000
Relocate Existing Tapered Tube Sign Structure Each 0 4,000.00 0
Slip Base (New) Each 6 200.00 2,000
Sign Post (Perforated) (2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 T) L.Ft. 76 18.00 2,000
Foundation For Sign Post (Concrete) Each 6 150.00 1,000
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 32 20.00 1,000
Extruded Alum Sign Panel With Type III/IV Sheet Sq.Ft. 2292 25.00 5~..o.QOI-

Relocate Sians (Including VMS) Each 0 1,000.00 0
Relocate Signs (VMS) Each 1 50,000.00 50,000
Milepost Marker (S-1 0) Each 2 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Leaend) Each 27 50.00 2,000
Temporary Painted Markina (Stripe) L.Ft. 100,063 0.15 16,000
Pavement Marking (White Sprayed Thermoplastic)(0.060") L.Ft. 81,346 0.25 21,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 18,717 0.25 5,000
Pavement Markina (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 0 0.75 0
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 0
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 27 150.00 5,000
Pavement Marker, Raised, Type C Each 1,583 3.50 6,000
Impact Attenuation Device Each 4 25,000.00 100,000
Electrical Conduit (3-3")(PVC) L.Ft. 4,000 20.00 80,000
Flagging Services L.Sum 0 0.00 0

DMJM HARRIS IAECOM
249 September 2006



RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101 L

Arizona Department of Transportation
Initial Design Concept Report

Table 43 - Alternative 1, Segment 4 (EB) Order of Magnitude Itemized Estimate
(continued)

,~. .•' .!L"'.i:~.:". "'¥~ - ...~ "1; ....... ~. DesCriptiob~':~'~".lt.~"""'~"'''' ..',. ,-..., ·~i.!Jnit ,~'Qual1tityr :'': .IUnifiPri<;i'I !:"\1r.Amo4ne.'~
Pull Box (No.7) Each 8 $600.00 $5.000
Pull Box (No.9) Each 4 2,500.00 10,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 12,000 5.00 60,000
Loop Detector For Traffic Surveillance (6'x6') Each 8 500.00 4,000
Luminaire (Vertical Mount) (400 Watt) Each 52 750.00 39,000
Relocate Ramp MeterinQ Equipment Each 1 15,000.00 15,000
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 1,910 20.00 39,000
Concrete Half Barrier L.Ft. 5,305 70.00 372,000
Concrete Half Barrier (Adiacent To RetaininQ Wall) L.Ft. 531 100.00 54,000
24th Street Ti Overpass L.Sum 0 0.00 0
32nd Street Ti Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0
East Papago TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washington Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal BridQe EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 000 0
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridge EB L.Sum 1 2,744,000.00 2,744,000
Indian Bend Wash Bridge WB L.Sum 0 0.00 0
Salt River BridQe EB L.Sum 1 11,457,000.00 11,457,000
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 0 0.00 0
RetaininQ Wall (Type: ReQular) Sq. Ft. 13,800 50.00 690.000
Retaining Wall (Type: Specialty 1) Sq.Ft. 1,500 75.00 113,000
Retaining Wall (Type: Specialty 2) SQ. Ft. 2,600 60.00 156,000
RetaininQ Wall (Type: Barrier) Sq.Ft. 0 25.00 0
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$18,700,000
1,870,000

150,000
380,000
380,000
60,000

2,288,000
$23,830,000

4,770,000
$28,600,000

2,580,000
1,430,000
2,290,000

o
290,000

o
$35,200,000
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Removal of Concrete Curb And Gutter LFt 1,344 $6,00 $9,000
Removal of Half Barrier And Trim Retaining Wall LFt 421 25,00 11,000
Removal of Concrete Half Barrier LFt 4,210 16,00 68,000
Removal of PCCP Pavement Sq,Yd, 8,262 15,00 124,000
Roadway Excavation Cu,Yd, 2,492 6,00 15,000
Roadway Embankment (Borrow) Cu,Yd, 17,078 8,00 137,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq,Yd, 5,563 45,00 251,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq,Yd, 8,245 50,00 413,000
AR-ACFC Overlay (1 Inch) Sq,Yd, 13,808 5,00 70,000
Pipe, Reinforced Concrete, Class III, 18" LFt 0 60,00 0
Pipe, Reinforced Concrete, Class III, 24" LFt 292 70,00 21,000
Pipe, Reinforced Concrete, Class III, 30" LFt 0 90,00 0
Pipe, Reinforced Concrete, Class 111,48" LFt 0 170,00 0
Pipe, Corrugated Metal, Slotted, 24" LFt 385 140,00 54,000
Concrete Pipe Collar Each 26 500,00 13,000
Concrete Catch Basin (C-15,30) Sinqle, H-8' Or Less Each 0 3,000,00 0
Concrete Catch Basin (C-15,91), H-8' Or Less Each 4 3,000,00 12,000
Concrete Catch Basin (C-15,91), H= More Than 8' Each 3 3,500,00 11,000
Concrete Catch Basin (C-15,92), H-8' Or Less Each 4 3,000,00 12,000
Concrete Catch Basin (C-15,92), H= More Than 8' Each 3 3,500,00 11,000
Concrete Catch Basin (C-15,80) (Median) Each 0 3,000,00 0
Manhole (C-18, 10) (No.1) (For Pipes 6" To 36") Each 0 4,000,00 0
Manhole (C-18,10) (No.1) (For Pipes Over 36") Each 0 5,500,00 0
Junction Box Each 0 2,000,00 0
Strom Drain Outlet Each 0 500,00 0
Removal of Pipe LFt 28 30,00 1,000
Fill Abandoned Pipe Culvert (30" Diameter) Cu,Ft 0 10,00 0
Concrete Catch Basin (Modify Existing) Each 14 750,00 11,000
Fill Abandoned Manhole & Plug Pipe Each 0 1,200,00 0
Removal of Miscellaneous Concrete L,Sum 1 2,000,00 2,000
Removal of Structural Concrete Cu,Yd, 3 750,00 3,000
Bridge Sign Structure (SD9,20, Type 4f) Each 1 80,000,00 80,000
Drilled Shaft Foundation Tapered Tube Structure SinQle Beam Each 2 3,500,00 7,000
Foundation For BridQe SiQn Structure (SD9,20, Tvpe 4f) LFt 1 7,500,00 8,000
Cantilever Sign Structure (SD9, 10, Type 4c) LFt 1 30,000,00 30,000
Foundation For Cantilever Sign Structure (SD9,1 0, Type 4c) LFt 4 7,000,00 28,000
Relocate ExistinQ BridQe SiQn Structure Each 0 10,000,00 0
Relocate Existing Cantilever Sign Structure Each 3 5,000,00 15,000
Relocate ExistinQ Tapered Tube SiQn Structure Each 1 4,000,00 4,000
Slip Base (New) Each 5 200,00 1,000
Sign Post (Perforated) (2 S) L,ft 0 12,00 0
Sign Post (Perforated) (2 1/2 S) Lft 23 12,00 1,000
SiQn Post (Perforated) (2 1/2 n LFt 38 18,00 1,000
Foundation For Siqn Post (Concrete) Each 5 150,00 1,000
Sign Panel (Fluorescent Warning)(30 Sq,Ft Or Smaller) Sq,Ft 48 20,00 1,000
Extruded Alum SiQn Panel With Type III/IV Sheet Sq,Ft 1005 25,00 26,000
Relocate Signs (Includinq VMS) Each 4 1,000,00 4,000
Relocate Signs (VMS) Each 0 50,000,00 0
Milepost Marker (S-1 0) Each 2 250,00 1,000
Temporarv Painted Markinq (Arrow, Svmbol Or Legend) Each 128 50,00 7,000
Temporary Painted Marking (Stripe) LFt 550,983 0,15 83,000
Pavement MarkinQ (White Sprayed Thenmoplastic)(0,060") LH 447,364 0,25 112,000
Pavement Marking (Yellow Sprayed Thenmoplastic)(0,060") LFt 103,619 0,25 26,000
Pavement MarkinQ (Transverse) (Thermoplastic) (Alkyd) (0,090") LFt 180 0,75 1,000
Pavement LeQend (Extruded Thermoplastic) (Alkyd) (0,090") Each 2 150,00 1,000
Pavement Svmbol (Extruded Thenmoplastic) (Alkyd) (0,090") Each 125 150,00 19,000
Pavement Marker, Raised, Type C Each 8,773 3,50 31,000
Impact Attenuation Device Each 1 25,000,00 25,000
Electrical Conduit (3-3")(PVC) LFt 4,000 20,00 80,000
Flagging Services LSum 0 0,00 0
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Table 44 - Alternative 1, Segment 5 (WB) Order of Magnitude Itemized Estimate
(continued)

.~~.~' "t~'~~:"'.;"'$mt~Description·... !"<·' ~. '" '~~:>~f1t.~ ;~~~ I~{tfnit~ IfGluantitYll.ill· 'I:) nit f?rice~t.~? "fi"AlJlount'l.1
Pull Box (No.7) Each 8 $600.00 $5,000
Pull Box (No.9) Each 4 2,500.00 10,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 12,000 5.00 60,000
Loop Detector For Traffic Surveillance (6'x6') Each 8 500.00 4,000
Luminaire (Vertical Mount) (400 Watt) Each 52 750.00 39,000
Relocate Ramp Meterinq Equipment Each 1 15,000.00 15,000
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 1,674 20.00 34,000
Concrete Half Barrier L.Ft. 3,833 70.00 269,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 383 100.00 39,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridqe L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass LSum 0 0.00 0
East Papago TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB LSum 0 0.00 0
Ramp B Overpass EB LSum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washinqton Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal Bridge EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB LSum 0 0.00 0
College Avenue Overpass LSum 0 0.00 0
Scottsdale Road TI Overpass LSum 0 0.00 0
Scottsdale Road TI Overpass LSum 1 1,108,000.00 1,108,000
Indian Bend Wash Bridge EB LSum 0 0.00 0
Indian Bend Wash Bridge WB LSum 1 2,754,000.00 2,754,000
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridqe WB L.Sum 1 10,082,000.00 10,082,000
Noise Wall L.Sum 0 0.00 0
Retaining Wall (Type: Regular) Sq. Ft. 21,200 50.00 1,060,000
Retaining Wall (Type: Specialty 1) Sq.Ft. 2,400 75.00 180,000
Retaining Wall (Type: Specialty 2) Sq.Ft. 2,200 60.00 132,000
Retaining Wall (Type: Barrier) Sq. Ft. 0 25.00 0
Access Road Embankment LSum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erasion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetiands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$18,300,000
1,830,000

140,000
370,000
370,000
60,000

2,238,000
$23,310,000

4,670,000
$27,980,000

2,520,000
1,400,000
2,240,000

o
280,000

o
$34,400,000
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ALTERNATIVE 2 SEGMENT ESTIMATE
SEPTEMBER 2006
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one general-purpose lane from the 1-1QiSR5l TI to Scottsdale Road

WASHINGTON STtwo general-purpose lanes from Scottsdale Road to the SR10l1..1SR202l TI

liary lane from 44th Street to 52nd Street

liary lane from Van Buren Street to Priest Drive

liary lane from Center Parkway to Scottsdale Road

und SR 202l

one general-purpose lane from the east side of the SR10ll..1SR202l TI to Scottsdale Road

additional general-purpose lane from SR lOll TI to McClintock Road SKY HARBOR BLVD

general-purpose lanes through the SR10ll..1SR202l TI and six general-purpose lanes departing the Til -
"""""'ii

gment Design Cost Construction Cost Total
(Millions) (Millions) (Millions)

RIO SALADO PKWY

1 $4.1 $51.9 $56

2 $1.5 $18.5 $20 Segment 3 (EB) Segment 4 (EB)

3 $2.2 $27.8 $30

4 $3.1 $39.9 $43

5 $2.6 $32.4 $35

Total $13.5 $170.5 $184

Se

T

(Three

* One

Westbo

* Add

Eastbou

* Add

* Add

* Auxi

* Auxi

* Auxi

Footnote: * Right-of-Way acquisition is not anticipated for this project
* Utility Relocation included in Construction Estimate
* Environmental Mitigation cost are not known and are not included in estimate
* Estimates in the tables may not match estimate sheets due to rounding FIGURE 26
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Table 45 - Alternative 2, Segment 1 (EB) Order of Magnitude Itemized Estimate
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Removal of Concrete Curb And Gutter LFt. 9,649 $6,00 $58,000
Removal of Half Barrier And Trim Retaining Wall LFt. 1,717 25.00 43,000
Removal of Concrete Half Barrier LFt. 17,165 16.00 275,000
Removal of PCCP Pavement Sq.Yd. 24,465 15.00 367,000
Roadway Excavation CU.Yd. 30,990 6.00 186,000
Roadway Embankment (Borrow CU.Yd. 73,220 8.00 586,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 17,133 45.00 771,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 40,248 50.00 2,013,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 57,381 5.00 287,000
Pipe, Reinforced Concrete, Class III, 18" LFt. 154 60.00 10,000
Pipe, Reinforced Concrete, Class III, 24" LFt. 1,014 70.00 71,000
Pipe, Reinforced Concrete, Class III, 30" LFt. 747 90.00 68,000
Pipe, Reinforced Concrete, Class III, 48" LFt. 157 170.00 27,000
Pipe, Corrugated Metal, Slotted, 24" LFt. 1,225 140.00 172,000
Concrete Pipe Collar Each 128 500.00 64,000
Concrete Catch Basin (C-15.30 Single, H-8' Or Less Each 42 3,000.00 126,000
Concrete Catch Basin (C-15.91 , H-8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.91 , H- More Than 8' Each 1 3,500.00 4,000
Concrete Catch Basin (C-15.92 , H-8' Or Less Each 11 3,000.00 33,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 11 3,500.00 39,000
Concrete Catch Basin (C-15.80 (Median) Each 1 3,000.00 3,000
Manhole (C-18.1 0) (No.1) (For Pipes 6" To 36") Each 0 4,000.00 0
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 6 5,500.00 33,000
Junction Box Each 6 2,000.00 12,000
Strom Drain Outlet Each 1 500.00 1,000
Removal of Pipe LFt. 208 30.00 7,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft 2,000 10.00 20,000
Concrete Catch Basin (Modify Existinq) Each 65 750.00 49,000
Fill Abandoned Manhole & Plug Pipe Each 2 1,200.00 3,000
Removal of Miscellaneous Concrete LSum 1 17,000.00 17,000
Removal of Structural Concrete CU.Yd. 15 750.00 12,000
Bridge Sign Structure (SD9.20, Type 4f) Each 5 80,000.00 400,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 0 3,500.00 0
Foundation For Bridoe Sion Structure (SD9.20, Type 4f) LFt. 5 7,500.00 38,000
Cantilever Sign Structure (SD9.1 0, Type 4c) LFt. 1 30,000.00 30,000
Foundation For Cantilever Sign Structure (SD9.1 0, Type 4c) LFt. 8 7,000.00 56,000
Relocate Existino Bridoe Sion Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sion Structure Each 7 5,000.00 35,000
Relocate Existing Tapered Tube Sign Structure Each 0 4,000.00 0
Slip Base (New) Each 4 200.00 1,000
Sion Post (Perforated) (2 S) LFt. 3 12.00 1,000
Sign Post (Perforated) (2 1/2 S) LFt. 46 12.00 1,000
Sign Post (Perforated) (2 1/2 T) LFt. 76 18.00 2,000
Foundation For Sion Post (Concrete) Each 10 150.00 2,000
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 32 20.00 1,000
Extruded Alum Sign Panel With TypeJII/IV Sheet Sq.Ft. 1259 25.00 32,000
Relocate Sions (Includino VMS) Each 15 1,000.00 15,000
Relocate Signs (VMS) Each 0 50,000.00 0
Milepost Marker (S-1 0) Each 3 250.00 1,000
Temporary Painted Markino (Arrow, Symbol Or Leoend) Each 36 50.00 2,000
Temporary Painted Marking (Stripe) LFt. 174,567 0.15 27,000
Pavement Marking (White Sprayed Thermoplastic)(0.060") LFt. 142,196 0.25 36,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") LFt. 32,371 0.25 9,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") LFt. 72 0.75 1,000
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 0
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 36 150.00 6,000
Pavement Marker, Raised, Type C Each 2,788 3.50 10,000
Impact Attenuation Device Each 7 25,000.00 175,000
Electrical Conduit (3-3")(PVC) LFt. 10,000 20.00 200,000
Flaooing Services LSum 0 0.00 0
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RED MOUNTAIN FREEWAY (SR 202L)
1-10/SR51 TI to SR 101L
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Table 45 - Alternative 2, Segment 1 (EB) Order of Magnitude Itemized Estimate
(continued)

~;"'" ~. <~~':1l!'Si,~\'l'lli,r."t"~Descfjptioj'i'~"l;i:L-'" "" . ~.'~"7~~~V:' l~tJnif1! TqyantitYJI~Z.Oniti~rice '!i.>':I~~:·:«mol!tl!m
Pull Box (No, 7) Each 20 $600,00 $12,000
Pull Box (No, 9) Each 10 2,500,00 25,000
Single Mode Fiber Optic Cable (52 Fibers) LFt 30,000 5,00 150,000
Loop Detector For Traffic Surveillance (6'x6') Each 20 500,00 10,000
Luminaire (Vertical Mount) (400 Watt) Each 130 750.00 98,000
Relocate Ramp Metering Equipment Each 5 15,000.00 75,000
Landscaping Mile 3,00 200,000,00 600,000
Concrete Curb And Gutter LFt 7,928 20,00 159,000
Concrete Half Barrier LFt 18,363 70,00 1,286,000
Concrete Half Barrier (Adjacent To Retaining Wall) LFt 1,836 100.00 184,000
24th Street TI Overpass LSum 1 1,081,000.00 1,081,000
32nd Street TI Overpass LSum 1 853,000,00 853,000
Grand Canal Bridge LSum 1 595,000,00 595,000
40th Street TI Overpass LSum 1 724,000,00 724,000
44th Street TI Overpass LSum 1 1,353,000,00 1,353,000
East Papago TI Underpass EB LSum 1 1,703,000,00 1,703,000
48th Street Overpass EB LSum 1 903,000,00 903,000
Ramp B Overpass EB LSum ° 0,00 °52nd Street Overpass EB LSum ° 0,00 °Van Buren Street Overpass EB LSum ° 0,00 °Washinqton Street Overpass EB LSum ° 0,00 °SPRRlGrand Canal Bridge EB LSum ° 0,00 °Sky Harbor Boulevard WB Overpass (SR 202L EB) L,Sum ° 0,00 °Mill Avenue Viaduct EB L,Sum 0 0,00 °W Pedestrian Overpass EB LSum 0 0,00 °E Pedestrian Overpass EB LSum 0 0.00 0
College Avenue Overpass LSum ° 0,00 0
Scottsdale Road TI Overpass LSum ° 0,00 0
Scottsdale Road TI Overpass LSum ° 0,00 0
Indian Bend Wash Bridqe EB LSum ° 0,00 0
Indian Bend Wash Bridge WB LSum ° 0,00 °Salt River Bridge EB LSum ° 0,00 0
Salt River Bridqe WB L,Sum 0 0,00 0
Noise Wall L,Sum 1 9,154,500,00 9,155,000
Retaining Wall (Type: Regular) Sq,Ft 45,800 50,00 2,290,000
Retaininq Wall (Type: Specialty 1) Sq,Ft 3,800 75,00 285,000
Retaining Wall (Type: Specialty 2) Sq, Ft 29,700 60,00 1,782,000
Retaining Wall (Type: Barrier) Sq, Ft 400 25,00 10,000
Access Road Embankment LSum ° 0,00 0
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0,75%

2%
2%

0,3%

20%

9%
5%
8%

1%

$29,800,000
2,980,000

230,000
600,000
600,000

90,000
3,642,000

$37,940,000
7,590,000

$45,530,000
4,100,000
2,280,000
3,650,000

o
460,000

o
$56,000,000
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Table 46 - Alternative 2, Segment 2 (EB) Order of Magnitude Itemized Estimate
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Removal of Concrete Curb And Gutter L.Ft. 2,282 $6.00 $14,000
Removal of Half Barrier And Trim Retainina Wall L.Ft. 593 25.00 15,000
Removal of Concrete Half Barrier L.Ft. 5,931 16.00 95,000
Removal of PCCP Pavement Sq.Yd. 6,170 15.00 93,000
Roadway Excavation CU.Yd. 7,770 6.00 47,000
Roadway Embankment (Borrow) CU.Yd. 36,533 8.00 293,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sa.Yd. 4,597 45.00 207,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sa.Yd. 11,814 50.00 591,000
AR-ACFC Overlay (1 Inch) Sa.Yd. 16,411 5.00 83,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. a 60.00 a
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 238 70.00 17,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. a 90.00 a
Pipe, Reinforced Concrete, Class III, 48" L.Ft. 0 170.00 a
Pipe, Corrugated Metal, Slotted, 24" L.Ft. 500 140.00 70,000
Concrete Pipe Collar Each 91 500.00 46,000
Concrete Catch Basin (C-15.30) Sinale, H-8' Or Less Each a 3,000.00 a
Concrete Catch Basin (C-15.91), H-8' Or Less Each 3 3,000.00 9,000
Concrete Catch Basin (C-15.91), H- More Than 8' Each 2 3,500.00 7,000
Concrete Catch Basin (C-15.92), H-8' Or Less Each 8 3,000.00 24,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 8 3,500.00 28,000
Concrete Catch Basin (C-15.80) (Median) Each a 3,000.00 a
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each a 4,000.00 a
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each a 5,500.00 a
Junction Box Each a 2,000.00 a
Strom Drain Outlet Each 1 500.00 1,000
Removal of Pipe L.Ft. 240 30.00 8,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft a 10.00 0
Concrete Catch Basin (Modify Existing) Each 21 750.00 16,000
Fill Abandoned Manhole & Plug Pipe Each 2 1,200.00 3,000
Removal of Miscellaneous Concrete L.Sum 1 13,000.00 13,000
Removal of Structural Concrete CU.Yd. 12 750.00 9,000
Bridge Sign Structure (SD9.20, Type 4f) Each 1 80,000.00 80,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each a 3,500.00 0
Foundation For Bridge Sign Structure (SD9.20, Type 4f) L.Ft. 1 7,500.00 8,000
Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 1 30,000.00 30,000
Foundation For Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 4 7,000.00 28,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 a
Relocate Existing Cantilever Sian Structure Each 3 5,000.00 15,000
Relocate Existing Tapered Tube Sign Structure Each a 4,000.00 a
Slip Base (New) Each 5 200.00 1,000
Sign Post (Perforated) (2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 S) L.Ft. 23 12.00 1,000
Sign Post (Perforated) (2 1/2 T) L.Ft. 38 18.00 1,000
Foundation For Sign Post (Concrete) Each 5 150.00 1,000
Sign Panel (Fluorescent Warnina)(30 SaH. Or Smaller) Sq.Ft. 16 20.00 1,000
Extruded Alum Sign Panel With Type III/IV Sheet Sq.Ft. 717 25.00 18.,.000
Relocate Signs (Including VMS) Each 2 1,000.00 2,000
Relocate Signs (VMS) Each 1 50,000.00 50,000
Milepost Marker (S-10) Each 0 250.00 0
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 28 50.00 2,000
Temporary Painted Markina (Stripe) L.Ft. 101,173 0.15 16,000
Pavement Marking (White Sprayed Therrnoplastic)(0.060") L.Ft. 78,905 0.25 20,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 22,268 0.25 6,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 24 0.75 1,000
Pavement Leaend (Extruded Thermoplastic) (Alkyd) (0.090") Each a 150.00 a
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 18 150.00 3,000
Pavement Marker, Raised, Type C Each 1,170 3.50 5,000
Impact Attenuation Device Each 2 25,000.00 50,000
Electrical Conduit (3-3")(PVC) L.Ft. 1,000 20.00 20,000
Flagging Services L.Sum 1 125,000.00 125,000
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Table 46 - Alternative 2, Segment 2 (EB) Order of Magnitude itemized Estimate
(continued)
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Pull Box (No.7) Each 2 $600.00 $2,000
Pull Box (No.9) Each 1 2,500.00 3,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 3,000 5.00 15,000
Loop Detector For Traffic Surveillance (6'x6') Each 2 500.00 1,000
Luminaire (Vertical Mount) (400 Watt) Each 13 750.00 10,000
Relocate Ramp Metering Eguipment Each 1 15,000.00 15,000
Landscaping Mile 2.00 200,000.00 400,000
Concrete Curb And Gutter L.Ft. 2,312 20.00 47,000
Concrete Half Barrier L.Ft. 5,942 70.00 416,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 594 100.00 60,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum a 0.00 0
East Papago TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 1 580,000.00 580,000
52nd Street Overpass EB L.Sum 1 754,000.00 754,000
Van Buren Street Overpass EB L.Sum 1 533,000.00 533,000
Washington Street Overpass EB L.Sum 1 651,000.00 651,000
SPRRlGrand Canal Bridge EB L.Sum 1 1,873,000.00 1,873,000
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 1 651,000.00 651,000
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridge EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 0 0.00 0
Salt River Bridge EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 1 546,800.00 547,000
Retaining Wall (Type: Regular) Sq. Ft. 34,500 50.00 1,725.000
Retaining Wall (Type: Specialty 1) Sq. Ft. 0 75.00 0
Retaining Wall (Type: Specialty 2) Sq. Ft. 0 60.00 0
Retaining Wall (Type: Barrier) Sq. Ft. 0 25.00 0
Access Road Embankment L.Sum 0 0.00 0
SUBTOTAL OF ABOVE ITEMS

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$10,500,000
1,050,000

80,000
210,000
210,000

40,000
1,284,000

$13,370,000
2,680,000

$16,050,000
1,450,000

810,000
1,290,000

o
170,000

o
$19,800,000
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Removal of Concrete Curb And Gutter LFt. 9,691 $6.00 $59,000
Removal of Half Barrier And Trim Retaining Wall LFt. 640 25.00 16,000
Removal of Concrete Half Barrier LFt. 6,397 16.00 103,000
Removal of PCCP Pavement Sq.Yd. 25,418 15.00 382,000
Roadway Excavation CU.Yd. 730 6.00 5,000
Roadway Embankment (Borrow) CU.Yd. 40,968 8.00 328,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 9,650 45.00 435,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 32,974 50.00 1,649,000
AR-ACFC Overlay (1 Inch) Sq.Yd. 42,624 5.00 214,000
Pipe, Reinforced Concrete, Class III, 18" LFt. 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" LFt. 76 70.00 6,000
Pipe, Reinforced Concrete, Class III, 30" LFt. 0 90.00 0
Pipe, Reinforced Concrete, Class III, 48" L.Ft. 0 170.00 0
Pipe, Corrugated Metal, Slotted, 24" L.Ft. 310 140.00 44,000
Concrete Pipe Collar Each 20 500.00 10,000
Concrete Catch Basin (C-15.30) Single, H-8' Or Less Each 1 3,000.00 3,000
Concrete Catch Basin (C-15.91), H-8' Or Less Each 2 3,000.00 6,000
Concrete Catch Basin (C-15.91), H- More Than 8' Each 1 3,500.00 4,000
Concrete Catch Basin (C-15.92), H=8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.92), H- More Than 8' Each 0 3,500.00 0
Concrete Catch Basin (C-15.80) (Median) Each 3 3,000.00 9,000
Manhole (C-18.1 0) (No.1) (For Pipes 6" To 36") Each 4 4,000.00 16,000
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000.00 0
Strom Drain Outlet Each 0 500.00 0
Removal of Pipe LFt. 296 30.00 9,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft 0 10.00 0
Concrete Catch Basin (Modify Existing) Each 9 750.00 7,000
Fill Abandoned Manhole & Plug Pipe Each 1 1,200.00 2,000
Removal of Miscellaneous Concrete LSum 1 16,000.00 16,000
Removal of Structural Concrete CU.Yd. 12 750.00 9,000
Bridqe Siqn Structure (SD9.20, Type 4f) Each 0 80,000.00 0
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 2 3,500.00 7,000
Foundation For Bridge Sign Structure (SD9.20, Type 4f) L.Ft. 0 7,500.00 0
Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 1 30,000.00 30,000
Foundation For Cantilever Siqn Structure (SD9.1 0, Type 4c) L.Ft. 5 7,000.00 35,000
Relocate Existing Bridge Sign Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 4 5,000.00 20,000
Relocate Existinq Tapered Tube Sign Structure Each 1 4,000.00 4,000
Slip Base (New) Each 5 200.00 1,000
Sign Post (Perforated) (2 S) LFt. 0 12.00 0
Siqn Post (Perforated) (2 1/2 S) LFt. 23 12.00 1,000
Sign Post (Perforated) (21/2 T) LFt. 38 18.00 1,000
Foundation For Sign Post (Concrete) Each 5 150.00 1,000
Sicm Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 16 20.00 1,000
Extruded Alum Sign Panel With Type III/IV Sheet Sq.Ft. 1,109 25.00 28,000
Relocate Signs (Including VMS) Each 8 1,000.00 8,000
Relocate Signs (VMS) Each 0 50,000.00 0
Milepost Marker (S-1 0) Each 3 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 15 50.00 1,000
Temporary Painted Marking (Stripe) L.Ft. 98,033 0.15 15,000
Pavement Marking (White Sprayed Therrnoplastic)(0.060") L.Ft. 82,665 0.25 21,000
Pavement Marking (Yellow Sprayed Therrnoplastic)(0.060") L.Ft. 15,368 0.25 4,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") LFt. 0 0.75 0
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 0
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 24 150.00 4,000
Pavement Marker, Raised, Type C Each 2,072 3.50 8,000
Impact Attenuation Device Each 1 25,000.00 25,000
Electrical Conduit (3-3")(PVC) LFt. 5,000 20.00 100,000
Flagging Services LSum 1 125,000.00 125,000
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Pull Box (No.7) Each 10 $600.00 $6,000
Pull Box (No.9) Each 5 2,500.00 13,000
Sinqle Mode Fiber Optic Cable (52 Fibers) L.Ft. 15,000 5.00 75,000
Loop Detector For Traffic Surveillance (6'x6') Each 10 500.00 5,000
Luminaire (Vertical Mount) (400 Watt) Each 65 750.00 49,000
Relocate Ramp Metering Equipment Each 2 15,000.00 30,000
Landscapinq Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 8,824 20.00 177,000
Concrete Halt Barrier L.Ft. 7,868 70.00 551,000
Concrete Halt Barrier (Adjacent To Retaining Wall) L.Ft. 787 100.00 79,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0

East Papaqo TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washinqton Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal Bridqe EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct EB L.Sum 1 3,175,000.00 3,175,000
W Pedestrian Overpass EB L.Sum 1 471,000.00 471,000
E Pedestrian Overpass EB L.Sum 1 464,000.00 464,000
College Avenue Overpass L.Sum 1 560,000.00 560,000
Scottsdale Road TI Overpass L.Sum 1 1,108,000.00 1,108,000
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridge EB L.Sum 0 0.00 0
Indian Bend Wash Bridge WB L.Sum 0 0.00 0
Salt River Bridqe EB L.Sum 0 0.00 0
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 0 0.00 0
Retaininq Wall (Type: Reqular) Sq. Ft. 80,700 50.00 4,035,000
Retaining Wall (Type: Specialty 1) Sq. Ft. 9,700 75.00 728,000
Retaininq Wall (Type: Specialty 2) Sq. Ft. 10,700 60.00 642,000
Retaininq Wall (Type: Barrier) Sq. Ft. 2,200 25.00 55,000
Access Road Embankment L.Sum 0 0.00 0
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-ot-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$16,200,000
1,620,000

130,000
330,000
330,000

50,000
1,982,000

$20,640,000
4,130,000

$24,770,000
2,230,000
1,240,000
1,990,000

o
250,000

o
$30,500,000
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Removal of Concrete Curb And Gutter LFt 2,158 $6,00 $13,000
Removal of Half Barrier And Trim Retaining Wall LH 455 25,00 12,000
Removal of Concrete Half Barrier LFt 4,551 16,00 73,000
Removal of PCCP Pavement Sq,Yd, 8,991 15,00 135,000
Roadway Excavation Cu,Yd, 3,761 6,00 23,000
Roadway Embankment (Borrow) Cu,Yd, 15,118 8,00 121,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq,Yd, 6,506 45,00 293,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq,Yd, 7,815 50,00 391,000
AR-ACFC Overlay (1 Inch) Sq,Yd, 14,321 5.00 72,000
Pipe, Reinforced Concrete, Class 111,18" L.Ft 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" LFt 624 70,00 44,000
Pipe, Reinforced Concrete, Class III, 30" LFt 0 90.00 0
Pipe, Reinforced Concrete, Class III, 48" LFt 0 170,00 0
Pipe, Corruqated Metal, Slotted, 24" LFt 1,120 140,00 157,000
Concrete Pipe Collar Each 35 500,00 18,000
Concrete Catch Basin (C-15.30 Single, H=8' Or Less Each 7 3,000.00 21,000
Concrete Catch Basin (C-15.91 , H=8' Or Less Each 10 3,000.00 30,000
Concrete Catch Basin (C-15.91 , H- More Than 8' Each 9 3,500,00 32,000
Concrete Catch Basin (C-15.92), H=8' Or Less Each 9 3,000.00 27,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 9 3,500.00 32,000
Concrete Catch Basin (C-15.80 (Median) Each 0 3,000,00 0
Manhole (C-18.1 0) (No, 1) (For Pipes 6" To 36") Each 6 4,000.00 24,000
Manhole (C-18.10) (No, 1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000,00 0
Strom Drain Outlet Each 0 500,00 0
Removal of Pipe L,Ft 28 30,00 1,000
Fill Abandoned Pipe Culvert (30" Diameter) Cu,Ft 0 10,00 0
Concrete Catch Basin (Modify Existing) Each 50 750,00 38,000
Fill Abandoned Manhole & Pluq Pipe Each 0 1,200,00 0
Removal of Miscellaneous Concrete LSum 1 3,000.00 3,000
Removal of Structural Concrete Cu,Yd. 3 750.00 3,000
Bridqe Siqn Structure (SD9,20, Type 4f) Each 5 80,000,00 400,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 0 3,500.00 0
Foundation For Bridge Sign Structure (SD9,20, Type 4f) LH 8 7,500,00 60,000
Cantilever Siqn Structure (SD9.1 0, Type 4c) LH 0 30,000,00 0
Foundation For Cantilever Siqn Structure (SD9.1 0, Type 4c) LH 0 7,000,00 0
Relocate Existing Bridge Sign Structure Each 0 10,000,00 0
Relocate Existing Cantilever Sign Structure Each 0 5,000,00 0
Relocate Existinq Tapered Tube Sign Structure Each 0 4,000,00 0
Slip Base (New) Each 3 200,00 1,000
Sign Post (Perforated (2 S) LFt 0 12,00 0
Siqn Post (Perforated (2 1/2 S) LFt 0 12,00 0
Siqn Post (Perforated (21/2 T) L,Ft 38 18.00 1,000
Foundation For Sign Post (Concrete) Each 3 150.00 1,000
Siqn Panel (Fluorescent Warning)(30 Sq.Ft Or Smaller) Sq.Ft. 16 20.00 1,000
Extruded Alum Sign Panel With Type III/IV Sbeet Sq.Ft. 1,837 25.00 46,000
Relocate Signs (Including VMS) Each 1 1,000.00 1,000
Relocate Signs (VMS) Each 1 50,000,00 50,000
Milepost Marker (S-10) Each 2 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 22 50,00 2,000
Temporary Painted Marking (Stripe) LFt. 84,984 0.15 13,000
Pavement Marking (White Sprayed Thermoplastic)(0,060") L.Ft. 69,301 0.25 18,000
Pavement Marking (Yellow Sprayed Thermoplastic)(0.060") LFt 15,683 0.25 4,000
Pavement Markinq (Transverse) (Thermoplastic) (Alkyd) (0,090") LFt 84 0.75 1,000
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 2 150.00 1,000
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 20 150,00 3,000
Pavement Marker, Raised, Type C Each 1,473 3.50 6,000
Impact Attenuation Device Each 4 25,000.00 100,000
Electrical Conduit (3-3")(PVC) LFt 6,000 20.00 120,000
Flagging Services LSum 0 0.00 0
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Pull Box (No.7) Each 12 $600.00 $8,000
Pull Box (No.9) Each 6 2,500.00 15,000
Single Mode Fiber Optic Cable (52 Fibers) L.Ft. 18,000 5.00 90,000
Loop Detector For Traffic Surveillance (6'x6') Each 12 500.00 6,000
Luminaire (Vertical Mount) (400 Watt) Each 78 750.00 59,000
Relocate Ramp MeterinQ Equipment Each 2 15,000.00 30,000
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 1,910 20.00 39,000
Concrete Half Barrier L.Ft. 5,301 70.00 372,000
Concrete Half Barrier (Adiacent To RetaininQ Wall) L.Ft. 530 100.00 54,000
24th Street TI Overpass L.Sum 0 0.00 0
32nd Street TI Overpass L.Sum 0 0.00 0
Grand Canal Bridge L.Sum 0 0.00 0
40th Street TI Overpass L.Sum 0 0.00 0
44th Street TI Overpass L.Sum 0 0.00 0
East PapaQo TI Underpass EB L.Sum 0 0.00 0
48th Street Overpass EB L.Sum 0 0.00 0
Ramp B Overpass EB L.Sum 0 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 0
Van Buren Street Overpass EB L.Sum 0 0.00 0
Washington Street Overpass EB L.Sum 0 0.00 0
SPRRlGrand Canal BridQe EB L.Sum 0 0.00 0
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum 0 0.00 0
Mill Avenue Viaduct EB L.Sum 0 0.00 0
W Pedestrian Overpass EB L.Sum 0 0.00 0
E Pedestrian Overpass EB L.Sum 0 0.00 0
College Avenue Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Scottsdale Road TI Overpass L.Sum 0 0.00 0
Indian Bend Wash Bridge EB L.Sum 1 2,801,000.00 2,801,000
Indian Bend Wash BridQe WB L.Sum 0 0.00 0
Salt River Bridge EB L.Sum 1 15,014,000.00 15,014,000
Salt River Bridge WB L.Sum 0 0.00 0
Noise Wall L.Sum 0 0.00 0
Retaining Wall (Type: Regular) Sq. Ft. 14,900 50.00 745,000
Retaining Wall (Type: Specialty 1) SQ. Ft. 1,500 75.00 113,000
RetaininQ Wall (Type: Specialty 2) Sq. Ft. 2,500 60.00 150,000
Retaining Wall (Type: Barrier) Sq. Ft. 0 25.00 0
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Wetlands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

-0:3%

20%

9%
5%
8%

1%

$22,600,000
2,260,000

170,000
460,000
460,000

70,000
2,763,000

$28,780,000
5,760,000

$34,540,000
3,110,000
1,730,000
2,770,000

o
350,000

o
$42,500,000
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Removal of Concrete Curb And Gutter L.Ft. 1,344 $6.00 $9,000
Removal of Half Barrier And Trim Retaining Wall L.Ft. 421 25.00 11,000
Removal of Concrete Half Barrier LH 4,210 16.00 68,000
Removal of PCCP Pavement Sq.Yd. 8,261 15.00 124,000
Roadway Excavation CU.Yd. 1,422 6.00 9,000
Roadway Embankment (Borrow) CU.Yd. 9,965 8.00 80,000
Portland Cement Concrete Pavement (10" PCCP Over 4" AB) Sq.Yd. 6,105 45.00 275,000
Portland Cement Concrete Pavement (13" PCCP Over 4" AB) Sq.Yd. 6,069 50.00 304,000
AR-ACFC Overlay (1 Inch) SQ.Yd. 12,174 5.00 61,000
Pipe, Reinforced Concrete, Class III, 18" L.Ft. 0 60.00 0
Pipe, Reinforced Concrete, Class III, 24" L.Ft. 268 70.00 19,000
Pipe, Reinforced Concrete, Class III, 30" L.Ft. 0 90.00 0
Pipe, Reinforced Concrete, Class 111,48" L.Ft. 0 170.00 0
Pipe, Corrugated Metal, Slotted, 24" L.Ft. 385 140.00 54,000
Concrete Pipe Collar Each 26 500.00 13,000
Concrete Catch Basin (C-15.30) Single, H-8' Or Less Each 0 3,000.00 0
Concrete Catch Basin (C-15.91), H-8' Or Less Each 4 3,000.00 12,000
Concrete Catch Basin (C-15.91), H- More Than 8' Each 3 3,500.00 11,000
Concrete Catch Basin (C-15.92), H=8' Or Less Each 4 3,000.00 12,000
Concrete Catch Basin (C-15.92), H- More Than 8' Each 3 3,500.00 11,000
Concrete Catch Basin (C-15.80) (Median) Each 0 3,000.00 0
Manhole (C-18.10) (No.1) (For Pipes 6" To 36") Each 0 4,000.00 0
Manhole (C-18.10) (No.1) (For Pipes Over 36") Each 0 5,500.00 0
Junction Box Each 0 2,000.00 0
Strom Drain Outlet Each 0 500.00 0
Removal of Pipe L.Ft. 28 30.00 1,000
Fill Abandoned Pipe Culvert (30" Diameter) CU.Ft 0 10.00 0
Concrete Catch Basin (Modify Existing) Each 14 750.00 11,000
Fill Abandoned Manhole & Plug Pipe Each 0 1,200.00 0
Removal of Miscellaneous Concrete L.Sum 1 2,000.00 2,000
Removal of Structural Concrete CU.Yd. 3 750.00 3,000
Bridge Sign Structure (SD9.20, Type 4f) Each 1 80,000.00 80,000
Drilled Shaft Foundation Tapered Tube Structure Single Beam Each 2 3,500.00 7,000
Foundation For Bridge Sign Structure (SD9.20, Type 4f) L.Ft. 1 7,500.00 8,000
Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 1 30,000.00 30,000
Foundation For Cantilever Sign Structure (SD9.1 0, Type 4c) L.Ft. 4 7,000.00 28,000
Relocate Existing Bridge Siqn Structure Each 0 10,000.00 0
Relocate Existing Cantilever Sign Structure Each 3 5,000.00 15,000
Relocate Existing Tapered Tube Sign Structure Each 1 4,000.00 4,000
Slip Base (New) Each 5 200.00 1,000
Sign Post (Perforated) (2 S) L.Ft. 0 12.00 0
Sign Post (Perforated) (2 1/2 S) L.Ft. 23 12.00 1,000
Sign Post (Perforated) (2 1/2 T) L.Ft. 38 18.00 1,000
Foundation For Sign Post (Concrete) Each 5 150.00 1,000
Sign Panel (Fluorescent Warning)(30 Sq.Ft. Or Smaller) Sq.Ft. 48 20.00 1,000
Extruded Alum Siqn Panel With Type III/IV Sheet SQ.Ft. 1,005 25.00 26,000
Relocate Signs Each 4 1,000.00 4,000 -
Relocate Signs (VMS) Each 0 50,000.00 0
Milepost Marker (S-1 0) Each 2 250.00 1,000
Temporary Painted Marking (Arrow, Symbol Or Legend) Each 27 50.00 2,000
Temporary Painted Marking (Stripe) L.Ft. 81,075 0.15 13,000
Pavement Marking (White Sprayed Thermoplastic)(0.060") L.Ft. 58,570 0.25 15,000
Pavement Markinq (Yellow Sprayed Thermoplastic)(0.060") L.Ft. 22,505 0.25 6,000
Pavement Marking (Transverse) (Thermoplastic) (Alkyd) (0.090") L.Ft. 0 0.75 0
Pavement Legend (Extruded Thermoplastic) (Alkyd) (0.090") Each 0 150.00 0
Pavement Symbol (Extruded Thermoplastic) (Alkyd) (0.090") Each 33 150.00 5,000
Pavement Marker, Raised, Type C Each 2,033 3.50 8,000
Impact Attenuation Device Each 1 25,000.00 25,000
Electrical Conduit (3-3")(PVC) L.Ft. 4,000 20.00 80,000
Flagging Services L.Sum 0 0.00 0

DMJM HARRIS IAECOM
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RED MOUNTAIN FREEWAY (SR 202l)
1-10/SR51 TI to SR 101l

Arizona Department of Transportation
Initial Design Concept Report

Table 49 - Alternative 2, Segment 5 (WB) Order of Magnitude Itemized Estimate
(continued)

I'~ -'" ,,~, , ~ i?'~~~~li~~)~f1~ei:U>'tiifr1l\~ ,. ~~.. ~t'!1jl}!!t;WJ'~ :.' '.Q~ 'ltQ]J.,glltifv.~ ~ftOD.i~R1HII ~~rp@Trf~J
Pull Box (No.7) Each 8 $600.00 $5,000
Pull Box (No.9) Each 4 2,500.00 10,000
Sinqle Mode Fiber Optic Cable (52 Fibers) L.Ft. 12,000 5.00 60,000
Loop Detector For Traffic Surveillance (6'x6') Each 8 500.00 4,000
Luminaire (Vertical Mount) (400 Watt) Each 52 750.00 39,000
Relocate Ramp Meterinq Equipment Each a 15,000.00 a
Landscaping Mile 1.00 200,000.00 200,000
Concrete Curb And Gutter L.Ft. 2,037 20.00 41,000
Concrete Half Barrier L.Ft. 3,694 70.00 259,000
Concrete Half Barrier (Adjacent To Retaining Wall) L.Ft. 369 100.00 37,000
24th Street TI Overpass L.Sum a 0.00 a
32nd Street TI Overpass L.Sum a 0.00 a
Grand Canal Bridge L.Sum a 0.00 a
40th Street TI Overpass L.Sum a 0.00 a
44th Street TI Overpass L.Sum a 0.00 a
East Papago TI Underpass EB L.Sum a 0.00 a
48th Street Overoass EB L.Sum a 0.00 a
Ramp B Overpass EB L.Sum a 0.00 0
52nd Street Overpass EB L.Sum 0 0.00 a
Van Buren Street Overpass EB L.Sum a 0.00 0
Washinqton Street Overpass EB L.Sum a 0.00 a
SPRR/Grand Canal Bridge EB L.Sum a 0.00 a
Sky Harbor Boulevard WB Overpass (SR 202L EB) L.Sum a 0.00 0
Mill Avenue Viaduct EB L.Sum a 0.00 a
W Pedestrian Overpass EB L.Sum a 0.00 0
E Pedestrian Overpass EB L.Sum a 0.00 0
Colleqe Avenue Overpass L.Sum a 0.00 a
Scottsdale Road TI Overpass L.Sum a 0.00 a
Scottsdale Road TI Overoass L.Sum 1 890,000.00 890,000
Indian Bend Wash Bridge EB L.Sum a 0.00 a
Indian Bend Wash Bridge WB L.Sum 1 2,304,000.00 2,304,000
Salt River Bridge EB L.Sum a 0.00 a
Salt River Bridge WB L.Sum 1 11,385,000.00 11,385,000
Noise Wall L.Sum 0 0.00 a
Retaininq Wall (Tvpe: Reqular) Sq. Ft. 23,900 50.00 1,195,000
Retaining Wall (Type: Specialtv 1) Sq. Ft. 2,400 75.00 180,000
Retaining Wall (Type: Specialty 2) Sq.Ft. 2,100 60.00 126,000
Retaininq Wall (Type: Barrier) Sq.Ft. a 25.00 a
Access Road Embankment L.Sum 1 500,000.00 500,000
SUBTOTAL OF ABOVE ITEMS:

Maintenance And Protection of Traffic
Dust And Water Palliative
Quality Control
Construction Surveying
Erosion Control
Mobilization (8% of Total Construction Items)

SUBTOTAL - CONSTRUCTION ITEMS:
Unidentified Items

TOTAL CONSTRUCTION COST:
Construction Engineering
Construction Contingencies
Engineering Design (Includes Surveying And Geotechnical)
Right-of-Way
Utility Relocation
Environmental Mitigation (404, 4f, Weliands)(Unknown At This Time)

TOTAL PROJECT COST:

10%
0.75%

2%
2%

0.3%

20%

9%
5%
8%

1%

$18,700,000
1,870,000

150,000
380,000
380,000

60,000
2,288,000

$23,830,000
4,770,000

$28,600,000
2,580,000
1,430,000
2,290,000

a
290,000

o
$35,200,000

DMJM HARRIS IAECOM
263 September 2006
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LIST OF EXISTING FEATURES REQUIRING DESIGN EXCEPTIONS

The following is a list of the existing design features requiring design exceptions:

(Note: The analysis of all design elements of the following roadways have been compared with the
recommended AASHTO Controlling Design Criteria to identify geometric elements that do not comply
with the AASHTO 2004 "Green" Book criteria.)

SR 202L MAINLINE (EB & WB)

The existing lane width is less than the recommended 12' as follows:

1. MP 1.84 to MP 3.37 (EB Stations 1075+00 to a33+00) - 1.0' less than recommended.

The existing shoulder width is less than the recommended 10' (median) as follows:

1. MP 1.84 to MP 3.37 (EB Station 1075+00 to a33+00) - 8.0' less than recommended.
2. MP 6.45 (Center Parkway TI UP) - 2.60' less than recommended.
3. MP7.78 to MP 7.97 (EB Station d265+00 to d275+00) - 0.3' less than recommended.

The existing shoulder provides less than the AASHTO recommended horizontal stopping sight distance
due to roadway curvature and the placement of concrete median barrier adjacent to the median shoulder:

1. MP 4.70 to MP 5.17 (EB HPI Station c117+45.68) -174' less than the recommended 670'.
2. MP 6.74 to MP 6.93 (EB HPI Station d215+77.33) - 25' less than the recommended 632'.

The superelevation rate is less than the recommended minimum on the following horizontal curves:

1. Beginning MP 3.74 (HPI Station 67+71.49) - .003 ftlft less than the minimum.
2. Beginning MP 4.70 (HPI Station 117+45.26) - .002 ft/ft less than the minimum.
3. Beginning MP 5.58 (HPI Station 155+75.79) - .001 ft/ft less than the minimum.
4. Beginning MP 6.74 (HPI Station 215+76.74) - .002 ft/ft less than the minimum.
5. Beginning MP 7.15 (HPI Station 238+30.78) - .001 ft/ft less than the minimum.
6. Beginning MP 8.88 (HPI Station 328+97.91) - .001 ft/ft less than the minimum.

I-10/SR 51 TI

Ramp North-East

The superelevation rate is less than the recommended minimum on the following horizontal curve:

1. HPI Station 44+79.62 - .021 ft/ft less than the minimum.

-iii-



• I-I0/SR51 TI

Ramp South-East

The supere1evation rate is less than the recommended minimum on the following horizontal curve:

1. HPI Station 32+36.11- .021 ftlft less than the minimum.

32ND STREET TI

RampB

The supere1evation rate is less than the recommended minimum on the following horizontal curve:

1. HPIStation 13+82.73 - .007 ftlft less than the minimum.

RampD

The sag vertical curve stopping sight distance is less than the recommended 250' as follows:

•

•

1. VPI Station 4+00.00 -16' less than recommended.

44TH STREET TI

RampD

The supere1evation rate is less than the recommended minimum on the following horizontal curves:

1. HPI Station 17+13.74 - .021 ftlft less than the minimum.
2. HPI Station 24+97.43 - .014 ftlft less than the minimum.

52ND STREET TI

RampB

The superelevation rate is less than the recommended minimum on the following horizontal curve:

1. HPI Station 7+02.20 - .010 ftlft less than the minimum.

The existing shoulder provides less than the AASHTO recommended horizontal stopping sight distance
due to roadway curvature and the placement of concrete barrier adjacent to the outside shoulder:

1. HPI Station 7+02.20 - 154' less than the recommended 517' .

-iv-
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VAN BUREN STREET TI

RampD

The superelevation rate is less than the recommended minimum on the following horizontal curve:

1. HPI Station 23+12.40 - .004 less than the minimum.

The existing shoulder provides less than the AASHTO recommended horizontal stopping sight distance
due to roadway curvature and the placement of concrete barrier adjacent to the outside shoulder:

1. HPI Station 12+25.04 - 56' less than the recommended 500'.

PRIEST DRIVE TI

RampD

The superelevation rate is less than the recommended minimum on the following horizontal curve:

1. HPI Station 7+46.61- .001 ftlft less than the minimum.

SKY HARBOR TI

EB Entrance Ramp

The superelevation rate is less than the recommended minimum on the filling horizontal curve:

1. HPI Station 95+20.73 - .004 ftlft less than the minimum.

MCCLINTOCK DRIVE TI

Ramp A

The vertical curve stopping sight distance is less than the recommended 250' as follows:

1. VPI Station 11+50.00 - 63' less than recommended.

SRIOIIlSR2021 TI

Ramp East-South

The superelevation rate is less than the recommended minimum on the following horizontal curve:

1. HPI Station 10+66.30 - .002 less than the minimum.

-v-
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PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
FUNCTIONAL CLASSIFICATION:

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

MAIN LINE SUMMARY (DIVIDED)

202L MA 0 H6871 01 L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
Urban Freeway/Expressway - Controlled Access

ROUTE: EB & WB 202L
BEGINNING MP: 0.420

ENDING MP: 9.201

•
Page 1 of2

LANE WIDTH:
INSIDE SHOULDER WIDTH:

OUTSIDE SHOULDER WIDTH:

EXISTING
(Feet)

11-12'"
2-10 2

"

10-12

AASHTO RECOMMENDED MINIMUM
(Feet)

10
10
10

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 60-65 MPH 4

GRADES
EXISTING MAXIMUM GRADE IS: 3.0000%

CROSS SLOPE
EXISTING CROSS SLOPE IS: 0.020'/ft

THE POSTED SPEED LIMIT IS: 55 & 65 MPH 3

TERRAIN IS: LEVEL

AASHTO ALLOWABLE MAXIMUM GRADE IS: 3.0000%

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020'/ft

TRAFFIC VOLUMES AND FACTORS

See Attachment No.4

REMARKS

Existing
2004

ADT(VPD)

Design Year
2030

ADT(VPD)
TRAFFIC FACTORS

K= D= T=

•• Design Exception will not be required because the lane and median shoulder widths will be upgraded with this project.
, Lane width is 12' from MP 0.42 to MP 1.84, 11' from 1.84 to MP 3.37, and 12' from MP 3.37 to MP 9.20
2 Median shoulder width is 10' from MP 0.42 to MP 1.84, 2' from 1.84 to MP 3.37, and 10' from MP 3.37 to MP 9.20
3 Posted 55 MPH MP 0.7 to MP 2.9, Posted 65 MPH MP 2.9 to MP 9.2

4 Original design speed is 60 MPH from MP 0.42 to MP 2.5, and 65MPH from MP 2.5 to MP 9.20

......



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

MAINLINE EB & WB • CONTINUED

•
Page 2 of2

VERTICAL CLEARANCE

STRUCTURE
See Attachment No. 3

STRUCTURES

STRUCTURE
See Attachment No.5

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Post Construction
Clearance

Bridge
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

Existing Recommended Recommended
Approach Departure Length of Sight Sight EXisting Design

Grade Grade Curve Distance Distance Speed Speed
VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

See Attachment No. 1

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

HPJ STATION Maximum Existing
(Ft/Ft) (Ft/Ft)

See Attachment No.2 *

REMARKS

* Design Exception Required.

N

Minimum
(Ft/Ft)

EXISTING
SPEED
(MPH)

DEGREE OF CURVE
Maximum Existing
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ATTACHMENT NO.1

SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE

Direction: SR 202L Eastbound (1 way with Sta.)

AASHTO
Curve Existing Minimum Existing Design

VPI Length Grades (%) SDs SDs Speed Speed
Station (Ft) Approach Departure (Ft) (Ft) (mph) (mph)

1000+00.00 1,300 2.9829 -3.0000 685 645 65 65
1011+00.00 800 -3.0000 0.4700 923 645 78 65
1040+00.00 800 0.4700 2.1663 >1500 645 >90 65
1048+00.00 800 2.1663 0.3308 988 645 85 65
1073+00.00 800 0.3308 -1.1047 1,152 645 >90 65
1088+00.00 1,400 -1.1047 2.0050 1,748 645 >90 65
1106+00.00 1,400 2.0050 -1.2007 971 645 82 65
1117+77.00 850 -1.2007 1.8844 1,132 645 90 65
1131+00.00 1,650 1.8844 -1.5101 1,024 645 84 65
21+50.00 800 -1.5101 1.9000 942 645 80 65
40+00.00 1,000 1.9000 0.4000 1,219 645 >90 65
80+75.00 1,250 0.4000 -1.2000 1,299 645 >90 65
108+50.00 600 -1.2000 -2.1649 1,418 645 >90 65
131+26.46 800 -2.1649 0.4000 1,504 645 >90 65
173+25.00 800 0.4002 3.0000 1,459 645 >90 65
194+25.00 2,600 3.0000 -3.0000 967 645 80 65
213+75.00 900 -3.0000 1.0000 889 645 76 65
244+50.00 1,350 1.0000 -1.6808 1,042 645 85 65
256+50.00 800 -1.6808 0.5000 2,489 645 >90 65
279+50.00 800 0.5000 1.9200 >1500 645 >90 65
296+25.00 1,800 1.9200 -1.9200 1,006 645 83 65
309+82.61 800 -1.9200 0.2513 2,536 645 >90 65
335+00.00 800 0.2513 -0.7500 1,478 645 >90 65

Direction: SR 202 Westbound (1 way against Sta.)

AASHTO
Curve Existing Minimum Existing Design

VPI Length Grades (%) SDs SDs Speed Speed
Station (Ft) Approach Departure (Ft) (Ft) (mph) (mph)

244+50.00 1,350 1.0000 -1.6808 1,042 645 86 65
256+50.00 800 -1.6808 0.5000 2,489 645 >90 65
279+50.00 800 0.5000 1.9200 >1500 645 >90 65
296+25.00 1,800 1.9200 -1.9200 1,006 645 83 65
309+82.61 800 -1.9200 0.2513 2,536 645 >90 65
335+00.00 800 0.2513 -0.7500 1,478 645 >90 65

3
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ATTACHMENT NO.2

SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE

SUPERELEVATION EXISTING
HPISTATION Maximum Existing Minimum SPEED DEGREE OF CURVE

(FtlFt) (FtlFt) (FtlFt) (MPH) Maximum Existina
1038+89.46 0.060 0.024 0.021 60 3°-27' 0°-45'
1075+46.81 0.060 0.032 0.027 60 3°-27' 1°-00'
1101+13.40 0.060 0.040 0.032 60 3°-27' 1°_15'

22+33.25 (EB) 0.060 0.023 0.020 65 3°-27' 0°-35'-42"
67+71.49 0.060 0.055· 0.058 65 3°-27' 2°-45'
117+45.26 0.060 0.057· 0.059 65 3°-27' 3°-00'
155+75.79 0.060 0.029· 0.030 65 3°-27' 1°-00'
197+58.13 0.060 0.020 NC 65 3°-27' 0°-15'
215+76.74 0.060 0.048 • 0.050 65 3°-27' 2°-00'
238+30.78 0.060 0.029· 0.030 65 3°-27' 1°-00'
328+97.91 0.060 0.040· 0.041 65 3°_27' 1°_30'

REMARKS

• Design Exception Required

4



• ATTACHMENT NO.3

SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
VERTICAL CLEARANCE

AASHTO
Preconstruction Post Construction Minimum Allowable

STRUCTURE MILEPOST Clearance Clearance Clearance

24th Street TI Overoass Structure No. 2021 0.70 N/A 17.60' NB 17.43' SB 16'
32nd Street TI Overpass Structure No. 2022 1.75 N/A 17.11 NB 17.65 SB 16'
140th Street TI Overoass Structure No. 2024 2.45 N/A 17.84' NB 17.86' SB 16'
144th Street Overpass Structure No. 2140 2.90 N/A 16.19' 16'
East Papaao TI Underpass EB Structure No. 2160 3.25 N/A 17.89' NB 17.32' SB 16'
148th Street Overpass EB Structure No. 2198 3.45 N/A 17.86' NB 17.28'SB 14.5'
Ramo B Overoass EB Structure No. 2208 3.89 N/A 16:66' 16'
52nd Street Overpass EB Structure No. 2210 4.04 N/A 18.50' 16'
~an Buren Street Overoass EB Structure No. 2212 4.20 N/A 16.61' EB 16.51' WB 16'
Washinaton Street Overpass EB Structure No. 2214 4.52 N/A 16.98' EB 17.04' WB 16'
SPRRlGrand Canal Bridge EB Structure No. 2217 4.83 N/A 24.47' 23'
SkY Harbor Boulevard WB Overoass EB Structure No. 2219 5.02 N/A 16.72' 16'
Priest Drive TI Underpass Structure No. 2405 5.70 N/A 20.42' 16'
Center Parkway TI Underpass Structure No. 2227 6.45 N/A 18.70' 16'
Mill Avenue Viaduct EB Structure No. 2258 6.34 N/A 24.35' 23'
Mill Avenue Viaduct EB Structure No. 2258 6.34 N/A 18.07' 16'
Mill Avenue Viaduct EB Structure No. 2258 6.34 N/A 18.81' 16'
Colleae Avenue Overoass EB Structure No. 2261 7.55 N/A 15.57' 14.5'
Scottsdale Road TI Overpass EB Structure No. 2263 7.71 N/A 16.53' NB & SB 16'
Salt River Bridae EB Structure No. 2268 8.17 N/A 16.58' EB 16'
Salt River Bridae WB Structure No. 2269 8.17 N/A 19.58 WB 16'
Salt River Bridae EB Structure No. 2268 8.17 N/A 15.58' ** 16'
Salt River Bridae WB Structure No. 2269 8.17 N/A 16.44' 16'

REMARKS

** Design Exception will not be required because the Vertical Clearance will be upgraded under this project.

•
5



• •
ATTACHMENT NO.4

SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
TRAFFIC VOLUMES AND FACTORS

•

0)

Existing Design Year
TRAFFIC FACTORS

Begin MP Section Begins At End MP Section Ends At 2004 2030

ADT(VPD) ADT(VPD) K= D= T=

0 1-10/SR-51 (Exit 1A) 0.74 24th St (Exit 1B) 112,000 139,100 9% 50% 9%
0.74 24th St (Exit 1B) 1.75 32nd St (Exit 1C) 231,000 243,000 9% 50% 9%
1.75 32nd St (Exit 1C) 2.7 40th St/44th St (Exit 2) 220,000 246,200 9% 50% 9%
2.7 40th St/44th St (Exit 2) 3.5 SR-143/McDowell Rd (Exit 3) 212,000 220,200 9% 50% 9%
3.5 SR-143/McDowell Rd (Exit 3\ 4.5 52nd SWan Buren St (Exit 4) 158,000 179,800 9% 50% 9%
4.5 52nd SWan Buren St (Exit 4 5.7 Priest Dr/Center Pkwy (Exit 6) 168,000 180,600 9% 50% 9%
5.7 Priest Dr/Center Pkwy (Exit 6) 7.8 Rural Rd/Scottsdale Rd (Exit 7) 206,000 233,700 9% 50% 9%
7.8 Rural Rd/Scottsdale Rd (Exit 7) 8.8 McClintock Dr/Hayden Rd (Exit 8) 206,000 227,600 9% 50% 9%
8.8 McClintock Dr/Hayden Rd (Exit 8) 10.5 SR-101 (Exit 9) 172,000 200,100 9% 50% 9%
10.5 SR-101 (Exit 9) 11.07 Dobson Rd (Exit 10) 99,100 145,100 9%. 50% 9%

Note: Design Year 2030 traffic volumes
are based on No-Build conditions
and include HOV volumes.



• •
ATTACHMENT NO.5

SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA
STRUCTURES

•

Existing Recommended Bridge Rail Bridge Existing Recommended
Bridge Bridge Geometry Structure Structural Structural

STRUCTURE MILEPOST Width Width Adeauate? Adeauate? CaDacitv CaDacitv

24th Street TI Overpass Structure No. 2021 0.70 138' 138' Yes Yes HS-20 HS-20
32nd Street TI Overpass Structure No. 2022 1.75 138' 138' Yes Yes HS-20 HS-20
Grand Canal Bridge Structure No. 2023 2.01 198.9'-180.1' 198.9'-180.1 ' Yes Yes HS-20 HS-20
40th Street TI Overpass Structure No. 2024 2.45 138' 138' Yes Yes HS-20 HS-20
44th Street Overpass Structure No. 2140 2.90 111.8' 111.8' Yes Yes HS-20 HS-20
East Papaoo TI Underpass EB Structure No. 2160 3.25 68' 68' Yes Yes HS-20 HS-20
48th Street Overpass EB Structure No. 2198 3.45 67.9' 67.9' Yes Yes HS-20 HS-20
Ramp B Overpass EB Structure No. 2208 3.89 67.9' 67.9' Yes Yes HS-20 HS-20
52nd Street Overpass EB Structure No. 2210 4.04 67.9' 67.9' Yes Yes HS-20 HS-20
Van Buren Street Overpass EB Structure No. 2212 4.20 67.9' 67.9' Yes Yes HS-20 HS-20
Washington Street Overpass EB Structure No. 2214 4.52 86.0' - 90.33' 86.0' - 90.33' Yes Yes HS-20 HS-20
SPRRlGrand Canal Bridoe EB Structure No. 2217 4.83 67.9' 67.9' Yes Yes HS-20 HS-20
Sky Harbor Boulevard WB Overpass EB Structure No. 2219 5.02 89.3' 89.3' Yes Yes HS-20 HS-20
Priest Drive TI Underpass Structure No. 2405 5.70 124' 124' Yes Yes HS-20 HS-20
Center Parkway TI Underpass Structure No. 2227 6.45 52' 52' Yes Yes HS-20 HS-20
Mill Avenue Viaduct EB Structure No. 2258 6.34 155.5' 155.5' Yes Yes HS-20 HS-20
West Pedestrian Overpass EB Structure No. 2259 7.13 159.2' 159.2' Yes Yes HS-20 HS-20
East Pedestrian Overpass EB Structure No. 2260 7.41 174.1' 174.1' Yes Yes HS-20 HS-20
College Avenue Overpass EB Structure No. 2261 7.55 195.2' 195.2' Yes Yes HS-20 HS-20
Scottsdale Road TI Overpass EB Structure No. 2263 7.71 156.3' 156.3' Yes Yes HS-20 HS-20
Scottsdale Road TI Overpass WB Structure No. 2263 7.71 156.3' 156.3' Yes Yes HS-20 HS-20
Indian Bend Wash Bridoe EB Structure No. 2265 8.06 159.4' 159.4' Yes Yes HS-20 HS-20
Indian Bend Wash Bridoe WB Structure No. 2265 8.06 159.4' 159.4' Yes Yes HS-20 HS-20
Salt River Bridge EB Structure No. 2268 8.17 80.0' 80.0' Yes Yes HS-20 HS-20
Salt River Bridge WB Structure No. 2269 8.17 80.0' 80.0' Yes Yes HS-20 HS-20

REMARKS

......
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PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

DIRECTIONAL RAMP

202L MA 0 H6871 01 L
1-10 to SR101L
Red Mountain Freeway
1-10 1202L TI
Ramp N-E 1

Directional Ramp South to East

•
Page 1 of 2

MAINLINE MILEPOST: 0.8

CASE (1 OR 2 OR 3): 3
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-40

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

700

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Freeway to Freeway Ramp Design Speed 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

CROSS SLOPE

0.0000 0.0000 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
N/A

DESIGN YEAR
2030

ADT (VPD)
17,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K=7%
D=N/A
T=9%

00

1 "As-Built" Name - Current Ramp designation would be Ramp S-E per the ADOT "Roadway Design Guidelines"



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

1·10 1202L TI Ramp N·E • Continued

•
Page 2 of2

STRUCTURE

Structure No. 2116

STRUCTURES

STRUCTURE

Station

39+02 - 42+07

Station

Existing
Bridge
Width

Preconstruction
Clearance

NA

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

16.73'

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

16'

Recommended
Structural
Capacity

Structure No. 2116 39+02 - 42+07 43.2' to 37.1' 43.2' to 37.1' Yes Yes HS-20 HS-20

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE

VPI STATION

Approach
Grade

(%)

Departure
Grade

(%)

Length of
Curve
(Feet)

Existing
Sight

Distance
(Feet)

Recommended
Sight

Distance
(Feet)

Existing
Speed
(MPH)

Recommended
Design
Speed
(MPH)

HORIZONTAL ALIGNMENT, SUPERELEVATIOtl;AND STOPPING SIGHT DlsfAtlCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

44+79.62 0.100 0.020 2 • 0.041 50 8°-15' 2°-00'

co

REMARKS
• Design Exception Required.
1 Existing design was with emax = 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28.
2 Superelevation controlled by existing mainline superelevation



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

DIRECTIONAL RAMP

202LMA 0.0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
1-10 1202L TI
Ramp S-E 1

Directional Ramp North to East

•
Page 1 of 2

MAINLINE MILEPOST: 0.8

CASE (1 OR 2 OR 3): 3
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
EXisting
(Feet)

22-40

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

700

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Freeway to Freeway Ramp Design Speed 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

4.4000

CROSS SLOPE

TRAFFIC VOLUMES AND FACTORS

REMARKS

NA

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
25,200

6.0

DESIGN YEAR
2030

ADT (VPD)
34,000

6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K=7%
D=N/A
T=9%

..
o

1 "As-Built" Name - Current Ramp designation would be Ramp N-E per the ADOT "Roadway Design Guidelines"



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

1-10 1202L TI Ramp S-E - Continued

•
Page 2 of2

STRUCTURE

Structure No. 2116

STRUCTURES

STRUCTURE

Station

39+02 - 42+07

Station

Existing
Bridge
Width

Preconstruction
Clearance

NA

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

16.73'

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

16'

Recommended
Structural
Capacity

Structure No. 2116 39+02 - 42+07 33.6' 33.6' Yes Yes HS-20 HS-20

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE

VPI STATION

Approach
Grade

(%)

Departure
Grade

(%)

Length of
Curve
(Feet)

Existing
Sight

Distance
(Feet)

Recommended
Sight

Distance
(Feet)

Existing
Speed
(MPH)

Recommended
Design
Speed
(MPH)

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

32+36.11

REMARKS

0.100 0.020 2
' 0.041 50 8°-15' 2°-00'

~

~

• Design Exception ReqUired.
1 Existing design was with emax =10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28.
2 Superelevation controlled by existing mainline superelevation



•
PROJE-CT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
24th Street TI
Urban Arterial
1000+00 SR202 Cst CI = 20+00.00 24th Street Cst CI

MAINLINE MILEPOST: 0.7

•
Page 1 of2

EXISTING
(Feet)

AASHTO RECOMMENDED MINIMUM
(Feet)

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

SB
10-12

o
2

6' Min

NB
10-12

o
2

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 45 MPH

GRADES

THE POSTED SPEED LIMIT IS: 45 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS ('Yo)
Ascending Decending

+0.3110 NA
NA -0.3110

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE ('Yo)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

.....
N

TRAFFIC VOLUMES AND FACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

OESIGNYEAR
2030

AOT (VPO)
N/A

TRAFFIC FACTORS
K=N/A
O=N/A
T= N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

24th Street - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

16+00.00 -0.2445 -0.2683 0 >2500 360 >90 45
26+25.00 -0.2683 -0.3110 0 >2500 360 >90 45

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF-CURVE
Maximum Existing

~

W

REMARKS

N/A 0.02 0.02 0.015 45 N/A



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampB

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
24th Street TI
RampB
EB Exit Ramp

•
Page 1 of2

MAINLINE MILEPOST: 0.5

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-32

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

28

Minimum Ramp Inside Radius
(Feet)

100

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body =50 mph; Ramp Gore Area = 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+2.0400

CROSS SLOPE

-4.5600 6.0 6.0

...Jo.
,r::..

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
6,300

DESIGN YEAR
2030

ADT (VPD)
7,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= N/A
T= 9%



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

24th St. Ramp B· Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

EXisting
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

Not Applicable

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

21+25.00 -4.5600 2.0400 500 351 305 42 40
27+00.00 2.0400 0.5450 300 872 250 79 35

HORIZONTAL-ALIGNMENT, SUPEREl:EVATIO-N. AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum 2 Existing Minimum 2

HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

25+25.07
30+17.26

Ramp B SPUR

REMARKS

0.100
0.020
0.020

0.071
0.020
0.020

0.580
0.020 '
0.020 '

35
10-20 '
10-20 '

17°-50'
N/A
N/A

6°-00'-00"
20°-36'-36"

57°-18'

......
U1

1 Assumed design speed 10-20 mph SPUI turning movement
2 Existing design was with emax= 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28 with emax = 10%



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202L MA 0 H687101L
1-10/SR51 TI - SR101 L
Red Mountain Freeway (SR202L)
24th Street TI
RampD
EB Entrance Ramp

•
Page 1 of2

MAINLINE MILEPOST: 0.9

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

28-40

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

28

Minimum Ramp Inside Radius
(Feet)

114

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 45 mph; Ramp Gore Area = 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.1584

CROSS SLOPE

NA 6.0 6.0

~

en

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
7,200

DESIGN YEAR
2030

ADT (VPD) ,
11,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 8%
D= NIA
T= 9%



•
VERTICAL C-LEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

24th Street TI Ramp D - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postoonstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

2+50.00 0.8249 1.1584 100 >1500 250 >90 35
9+00.00 1.1584 0.0169 600 1,245 425 >90 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

~

~

Ramp D SPUR
2+03.61
5+44.28

24+74.06 (New)

REMARKS

'Asumed design speed 10-20 mph at SPUI turning movement

0.020
0.020
0.020
0.060

0.020
0.020
0.020
0.042

0.02'
0.02'
0.02'
0.023

10-20 '
10-20 '
10-20 '

55

N/A
N/A
N/A

5°-24'

50°-16'
21°-13'
6°-00'
1°-00'



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

202L MA 0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
32nd Street TI
Urban Arterial
1053+66.77 SR202 Cst CI = 20+08.25 32nd Street Cst CI

MAINLINE MILEPOST: 1.8

•
Page 1 of2

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

EXISTING
(Feet)

SB NB
12 12
o 0
2 2

6'Min

AASHTO RECOMMENDED MINIMUM
(Feet)

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 50 MPH

GRADES

THE POSTED SPEED LIMIT IS: 50 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

1.7900 NA
NA -1.7900

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

~

00

TRAFFIC VOLUMES AND FACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT (VPD).
N/A

TRAFFIC FACTORS
K= N/A
D= N/A
T= N/A



•• •
VERTICAL CLEARANCE

SUMMARY OF MSHTO CONTROLLING DESIGN CRITERIA
32nd Street - Continued

Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPl STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

13+18.95 -1.7900 -0.6247 200 >1500 425 >90 50
18+00.00 -0.6247 -0.2886 200 >1500 425 >90 50
24+02.99 -0.2886 -0.4318 GB 7,535 425 >90 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

...1l.

CO

REMARKS

N/A 0.020 0.020 0.015 50 N/A



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampB

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
32nd Street TI
Ramp B
EB Exit Ramp

•
Page 1 of2

MAINLINE MILEPOSt: 1.5

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A ORB OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-28'

AASHTO Recommended Minimim
(Feet)

22-30

AASHTO Maximum
(Feet)

30

Minimum Ramp Inside Radius
(Feet)

100

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal =35 mph; Ramp Body =45 mph; Ramp Gore Area =50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.4688

CROSS SLOPE

-2.4975 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
9,500

DESIGN YEAR
2030

ADT (VPD)
9,500

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

N
o

, Single lane exit tapers to two-lane right tum & two-lane left turn at SPUI



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

32nd Street TI Ramp B - Continued

•
Page 2 of 2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

10+00.00 1.4688 -2.4975 600 571 425 59 50
16+75.00 -2.4975 -0.3060 150 825 250 73 35

HORIZONTAl ALIGNMENT, SUPERE[EVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FUFt) (FUFt) (FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

Ramp BB SPUR
18+26.83

13+82.73 (New)

REMARKS

0.020
0.020
0.060

0.020
0.020

0.024 2
"

0.020 '
0.020 '
0.031

10-20 '
10-20 '

50

N/A
N/A

8°-15'

45°-28'
22°-50'
1°-44'

N
~

•• Design Exception will not be requested because this segment of the ramp will be upgraded under this project
1 Assumed design speed 10-20 mph in SPUI tuming movements
2 Superelevation controlled by mainline superelevation; less than recommended minimum



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202L MA 0 H6871 01 L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
32nd Street TI
RampD
EB Entrance Ramp

•
Page 1 of2

MAINLINE MILEPOST: 2.0

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

20 '

AASHTO Recommended Minimim
(Feet)

18

AASHTO Maximum
(Feet)

29

Minimum Ramp Inside Radius
(Feet)

100

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 45 mph; Ramp Gore Area = 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+4.3244

CROSS SLOPE

-0.2309 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
9,700

DESIGN YEAR
2030

ADT (VPD)
13,200

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

N
N

, One Right turn lane and two left turn lanes from the crossroad transitions to two ramp lanes on ramp body, then to one lane at Ramp D gore



•
VERTiCAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

32nd Street TI Ramp D • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION ('Yo) ('Yo) (Feet) (Feet) (Feet) (MPH) (MPH)

4+00.00 -0.2309 4.3244 200 234 200 34 30
12+00.00 4.3244 0.1747 600 559 425 60 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

Ramp D SPUR
3+69.41

14+19.20 •••

REMARKS

0.020
0.020
0.060

0.020
0.020
0.032 2

0.020 '
0.020 '
0.023

10-20 '
10-20 '

55

N/A
N/A

5°-24'

50°-16'
12°-30'

Tangent

N
to)

1 Assumed design speed 10·20 mph in SPUI turning movements
2 Ramp superelevation controlled by existing mainline superelevation



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
40th Street TI
Urban Arterial
1108+41.43 SR202 Cst CI = 20+00.00 40th Street Cst CI

MAINLINE MILEPOST: 2.5

•
Page 1 of2

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

SB
12
o
2

EXISTING
(Feet)

4' Min

NB
12
o
2

AASHTO RECOMMENDED MINIMUM
(Feet)

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 50 MPH

GRADES

THE POSTED SPEED LIMIT IS: 50 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

+0.3976 NA
NA -0.3976

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC VOLUMES AND FACTORS

REMARKS

N
~

YEAR
2004

ADT (VPD)
N/A

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K=N/A
D=N/A
T=N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

40th Street· Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry

Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

13+60.86 -0.2176 -0.3976 0 >1500 425 >90 50
17+83.00 -0.3976 -0.2230 0 >1500 425 >90 50
22+90.10 -0.2230 -0.2002 0 >1500 425 >90 50
24+00.00 -0.2002 -0.7275 200 >1500 425 >90 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
------ --_.. _----

SUPERELEVATION Existing
Maximum Existing Minimum Speed DEGREE OF CURVE

HPI STATION (FtlFt) (FtlFt) (FtlFt) (MPH) Maximum Existing

N/A 0.020 0.020 0.015 50 N/A

REMARKS

N
(11



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampB

202L MA 0 H6871 01 L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
40th Street TI
RampB
EB Exit Ramp

•
Page 1 of 2

MAINLINE MILEPOST: 2.2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-40 '

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

28

Minimum Ramp Inside Radius
(Feet)

2,864

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

CROSS SLOPE

1.8403 -1.4894 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
11,300

DESIGN YEAR
2030

ADT (VPD)
12,000

AASHTO ALLOWABLE RANGE IS: 0.015'1ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

N
0>

1 One lane at exit tapers to four lanes at cross road



•
VERTICAL C-CEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

40th Street TI Ramp B • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

2+25.00 1.8403 -1.4894 600 624 425 63 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

N
.......

9+38.85

REMARKS

0.060 0.042 0.040 50 6°-53' 2°-00'



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

202L MA 0 H687101L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
44th Street TI
Urban Arterial
1133+11.54Bk.=Sta 10+00.00Ahd SR202 Cst CI = 29+56.13 44th St. Cst CI

MAINLINE MILEP(YST: 2.9

•
Page 1 of2

EXISTING
(Feet)

AASHTO RECOMMENDED MINIMUM
(Feet)

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

EB
11-12

o
2

4'Min

WB
11-12

o
2

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 50 MPH

GRADES

THE POSTED SPEED LIMIT IS: 50 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

+0.8826 NA
NA -0.8826

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

~O ~O

6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

~
(X)

TRAFFIC-VOLUMES AND FACTORS
YEAR
2004

ADT(VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT(VPD)
N/A

TRAFFIC FACTORS
K=7%
D =N/A
T=9%



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

44th Street - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

35+50.00 0.4000 0.8826 500 >1500 429 >90 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

N
<P

REMARKS

N/A 0.020 0.020

Minimum
(FtlFt)

0.015

Existing
Speed
(MPH)

50

DEGREE OF CURVE
Maximum Existing

N/A



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

FRONTAGE ROAD

202L MA 0.0 H6871 01 L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
44th Street TI
N/A
EB Frontage Road

•
Page 1 of2

MAINLINE MILEPOST: 2.9

CASE (1 OR 2 OR 3): 3
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

28-40 '

AASHTO Recommended-Minimim
(Feet)

27

AASHTO Maximum
(Feet)

29

Minimum Ramp Inside Radius
(Feet)

120

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Frontage Road 40 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.2600

CROSS SLOPE

-0.5750 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
N/A

DESIGN YEAR
2030

ADT (VPD)
N/A

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K=N/A
D= N/A
T=N/A

CN
o

1 Two lane frontage road tapers to two lane left turn & one lane right turn at SPUI



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Eastbound Frontage Road - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

EXisting
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

12+00.00 0.3371 0.7333 0 >1500 305 >90 40
21+00.00 0.7333 -0.5750 200 925 305 80 40
25+00.00 -0.5750 1.2600 200 4,512 305 >90 40
30+00.00 1.2600 -0.4825 200 719 305 69 40

HORIZONTAL ALIGNMENT, SUPERELEVA110N, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

w
~

16+02.50
22+79.53
28+45.03

REMARKS

0.060
0.060
0.040

0.040
0.060
0.040

0.038
0.055
0.040

40
40
40

11°-49'
11°-49'
10°-45'

3°-30'
8°-00'
10°-00'



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202L MA 0.0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
44th Street TI
RampD
EB Entrance Ramp

•
Page 1 of2

MAINLINE MILEPOST: .3.1

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-28'

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

120

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+2.300

CROSS SLOPE

TRAFFIC VOLUMES AND FACTORS

REMARKS

NA

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
9,800

6.0

DESIGN YEAR
2030

ADT (VPD)
10,200

6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

W
N

, One lane right turn and two lane left turn SPUI combines to two lane ramp tapering to single lane at gore



•
VERTICALCLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

44th Street Ramp D • Continued

•
Page 2 of 2

STRUCTURE

East Papago TI Underpass EB Structure No. 2160

MILEPOST

3.25

Preconstruction
Clearance

N/A

Postconstruction
Clearannce

16.8'

AASHTO
Minimum Allowable

Clearance

16'

STRUCTURES
Existing Recommended Bridge Rail Bridge Rail Existing Recommended
Bridge Bridge Geometry Structure Structural Structural

STRUCTURE MILEPOST Width Width Adequate? Adequate? Capacity Capacity

East Papago TI Underpass EB Structure No. 2160 3.25 28' 28' Yes Yes HS-20 HS-20

Ve-RTICAL ALIGNMENT AND-STOPPING SIGHT DISTANCE

VPI STATION

17+00.00
21+00.00

Approach
Grade

(%)

0.6601
2.3000

Departure
Grade

(%)

2.3000
0.6471

Length of
Curve
(Feet)

400
400

Existing
Sight

Distance
(Feet)

>1500
853

Recommended
Sight

Distance
(Feet)

360
425

Existing
Speed
(MPH)

>90
78

Recommended
Design
Speed
(MPH)

45
50

HORIZONTAL ALIGNMENT, SUPERELEVATION;AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FUFt) (FUFt) (FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

ww

17+13.74
24+97.43

REMARKS

• Design Exception Required.

0.060
0.060

0.020·
0.030 •

0.041
0.044

35
50

8°-55'
8°-15'

5°-30'
3°-00'



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

DIRECTIONAL RAMP

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
202L I SR143 TI
Ramp ES/EN
Directional Ramp East to South

•
Page 1 of2

MAINLINE MILEPOST: 2.7

CASE (1 OR 2 OR 3): 3
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

36'

AASHTO Recommended Minimim
(Feet)

27

AASHTO Maximum
(Feet)

29

Minimum Ramp Inside Radius
(Feet)

752

DESIGN SPEED
THE AASHTO RECOMMENDED MiNIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Body =50 mph; Ramp Gore Area =50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+3.8500

CROSS SLOPE

-3.3368 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
20,806

DESIGN YEAR
2030

ADT (VPD)
36,000

AASHTO ALLOWABLE RANGE is: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 9%
D= N/A
T= 9%

Co)
oI:loo

1 Two Lane exit ramp splits into two lane E-S and one lane E-N after gore



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

202L I SR143 TI Ramp ES - Continued

•
Page 2 of2

VERTICAL CLEARANCE
AASHTO

Preconstruction Postconstruction Minimum Allowable
STRUCTURE MILEPOST Clearance Clearannce Clearance

Structure No. 2144 E-S OP of EB frontage Rd. N/A 16.48' 16'
Structure No. 2143 E-S OP of 44th St. N/A 16.63' 16'

STRUCTURES
Existing Recommended Bridge Rail Bridge Rail Existing Recommended
Bridge Bridge Geometry Structure Structural Structural

STRUCTURE MILEPOST Width Width Adequate? Adequate? Capacity Capacity

Structure No. 2144 E-S OP of EB frontage Rd. 36' 36' Yes Yes HS-20-44 HS-20-44
Structure No. 2143 E-S OP of 44th St. 48'-9" to 63'-9" 48'-9" to 63'-9" Yes Yes HS-20-44 HS-20-44

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
---_ .._- .._._- .-

Existing Recommended Recommended
Approach Departure Length of Sight Sight Existing Design

Grade Grade Curve Distance Distance Speed Speed
VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

21+00.00 1.2429 0.4833 400 1,620 425 >90 50
27+00.00 0.4833 1.6000 400 >1500 425 >90 50
34+00.00 1.6000 -3.3368 900 627 425 62 50
43+50.00 -3.3368 -0.4000 400 663 425 64 50
49+50.00 -0.4000 3.8500 400 420 425 50 50
53+50.00 3.8500 1.7300 400 709 425 70 50

HORIZONTAL ALIGNMENT, SUPERELEVATION~-ANDSTOPPINGSIGHT-DISTANCE
SUPERELEVATION

Maximum 1 Existing
HPI STATION (FtlFt) (FtlFt)

16+41.00
37+27.15
60+88.18

REMARKS

0.100
0.100
0.100

0.051
0.099
0.035

Existing
Minimum' Speed DEGREE OF CURVE

(FtlFt) (MPH) Maximum Existing

0.050 50 8°-15' 2°-30'
0.099 50 8°-15' 7°-30'
0.029 50 8°-15' 1°-14'

W
tn

, Existing design was with emax = 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28 with emax =10%



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS· ROAD

202L MA 0.0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
52nd Street St. TI
Urban Arterial
68+15.74 SR202 Cst CI = 20+00.00 52nd Street Cst CI

MAINLINE MILEPOST: 4.0

•
Page 1 of2

EXISTING
(Feet)

AASHTO RECOMMENDED MINIMUM
(Feet)

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

NB
11-12

o
2

0-5

SB
11-12

o
2

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 50 MPH

GRADES

THE POSTED SPEED LIMIT IS: 50 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

2.0000 -1.4800
1.4800 -2.0000

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

w
Q)

TRAFFIC VOLUMES AND FACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K=N/A
D=N/A
T=N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

52nd Street Street - Continued

•
Page2of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

14+75.00 -1.8958 -0.2800 250 >1500 425 >90 50
19+25.00 -0.2800 1.4800 250 >1500 425 >90 50
23+50.00 1.4800 0.9600 250 2,200 425 >90 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

w
.......

REMARKS

N/A 0.020 0.020 0.015 N/A



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampB

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
52nd Street TI
RampB
EB Exit Ramp

MAINLINE MILEPOST: 4.6

•
Page 1 of2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-40 '

AASHTO Recommended Minimim
(Feet)

21

Minimum Ramp Inside Radius
(Feet)

708

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal =35 mph; Ramp Body =50 mph; Ramp Gore Area =55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+2.1983

CROSS SLOPE

-2.8000 6.0 6.0

TRAFFIC-VOLU-MES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
5,700

DESIGN YEAR
2030

ADT (VPD)
8,400

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 8%
D= N/A
T= 9%

w
co

1 Single lane exit tapers to two lanes at cross road



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

52nd Street TI Ramp B • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUC-TURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

7+00.00 0.2996 -2.8000 450 573 495 59 55
15+50.00 -2.8000 2.1983 900 729 425 68 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FUFt) (FUFt) (FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

7+02.20
14+92.17
21+40.89

REMARKS

0.100
0.100
0.100

0.086 **
0.100
0.065

0.096
0.100
0.063

55
50
35

8°-15'
8°-15'
19°-35'

5°-15'
8°-00'

6°-59'-24"

(,,)
co

** Design Exception will not be requested because this segment of the ramp will be upgraded under this project
1 Existing design was with emax = 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28 with emax = 10%



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Van Buren S1. TI
Urban Arterial
76+60.99 SR202 Cst CI = 20+00.00 Van Buren Cst CI

MAINLINE MILEPOST: 4.2

•
Page 1 of2

EXISTING
(Feet)

AASHTO RECOMMENDED MINIMUM
(Feet)

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

EB
11-12

o
2

0-5

WB
11-12

o
2

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 50 MPH

GRADES

THE POSTED SPEED LIMIT IS: 50 MPH
TERRAIN IS: LEVEL

EB
WB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

+0.3446 -2.2000
+2.2000 -0.3446

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

ao ao
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

~o

TRAFFIC VOLUMES AND FACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K= N/A
D= N/A
T=N/A



•
VERTiCAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Van Buren Street· Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry

Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight EXisting Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

15+00.00 0.2400 -0.3400 200 1,960 425 >90 50
24+00.00 -0.3400 -2.2000 200 680 425 66 50
26+00.00 -2.2000 0.2000 150 585 425 60 50

HORIZONTAL ALIGNM-i:NT, SUPERELEVA110N, AND STOPPING SIGHfDISTAIIlCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

,j::o.......

REMARKS

N/A 0.020 0.020 0.015 N/A



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202LMA () H687101L:
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Van Buren TI
RampD
EB Entrance Ramp

MAINLINE MILEPOST: 4.4

•
Page 1 of2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-52 '

AASHTO Recommended Minimim
(Feet)

21

Minimum Ramp Inside Radius
(Feet)

1,514

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal =35 mph; Ramp Body =50 mph; Ramp Gore Area =50 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.5000

CROSS SLOPE

-2.0000 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
7,700

DESIGN YEAR
2030

ADT (VPD)
8,700

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

f:S

1 Three lane ramp tapers to one lane at Ramp D gore



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Van Buren Street Ramp D - Continued

•
Page 2 of2

VERTICAL CLEARANCE

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE

VPI STATION

1+50.00
12+00.00

Approach
Grade

(%)

-2.0000
1.5000

Departure
Grade

(%)

1.5000
-0.9682

Length of
Curve
(Feet)

200
400

EXisting
Sight

Distance
(Feet)

314
637

Recommended
Sight

Distance
(Feet)

250
495

Existing
Speed
(MPH)

40
64

Recommended
Design
Speed
(MPH)

35
55

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

5+48.43
12+25.15

REMARKS

0.100
0.100

0.070
0.067 **

0.068
0.076

50
55

8°-15'
8°-15'

3°-45'-00"
3°-30'-00"

,1::0.
W

** Design Exception will not be requested because this segment of the ramp will be upgraded under this project
1 Existing design was with emax = 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28 with emax = 10%



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

•
Page 1 of 2

PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

I:ANE AND SHOULDER WIDTH

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

202L MAO H687101L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
Priest Drive S1. TI
Urban Arterial
138+96.40 SR202 Cst CI = 41+71.31 Priest Drive Cst CI

EXISTING
(Feet)

NB SB
12 12
0 0
2 2

0-4

MAINLINE MI[EPOST: 5.4

AASHTO RECOMMENDED MINIMUM
(Feet)

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 45 MPH

GRADES

THE POSTED SPEED LIMIT IS: 45 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

+2.8204 -2.6000
+2.6000 -2.8204

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

t

TRAFFIC VOLUMES AN-D FACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K=N/A
D= N/A
T= N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Priest Drive· Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

41+00.00 1.0000 2.8200 400 8,057 360 >90 45
49+30.00 2.8200 -2.6000 1300 719 360 67 45

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHt DISTAJIICE
SUPERELEVATION

Maximum Existing
HPJ STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

oI:lo
UI

REMARKS

N/A 0.020 0.020 0.015 45 N/A



•
PROJECT NOMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202L MA 0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Priest Road TI
RampD
EB Entrance Ramp

•
Page 1 of2

MAlNLlNl:MILEPOST: 0.1

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

70-22 '

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

2,857

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+0.4140

CROSS SLOPE

-2.6855 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
8,100

DESIGN YEAR
2030

ADT (VPD)
9,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

~
c»

REMARKS
, Two lane ramp tapers to one lane at SR202 gore



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Priest Drive TI Ramp D • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DiSTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

13+00.00 -2.6855 0.4140 400 608 495 61 55

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND-STOPPINGSIGRT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

7+46.61
23+12.40

REMARKS

0.060
0.060

0.020
0.028··

0.020
0.032

30
55

16°-51'
6°-53'

2°-00'
1°-30'

01::0......

•• Design Exception will not be requested because this segment of the ramp will be upgraded under this project



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampF

202L MA 0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Priest Drive TI
Ramp F
EB Exit Ramp

MAINLINE MILEPOST: 4.9

•
Page 1 of 2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

52-22 '

AASHTO Recommended Minimim
(Feet)

21

Minimum Ramp Inside Radius
(Feet)

1,957

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.9212

CROSS SLOPE

-1.1783 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
9,400

DESIGN YEAR
2030

ADT (VPD)
10,600

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.100 '1ft

TRAFFIC FACTORS
K= 8%
D= NIA
T= 9%

,I:l.
co

REMARKS
, One lane ramp tapers to four lanes at Priest Dr.



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Priest Drive TI Ramp F - Continued

•
Page 2 of2

STRUCTURE

Sky Harbor EB OP (#2221)

MILEPOST

5.138

Preconstruction
Clearance

N/A

Postconstruction
Clearannce

16'-6"

AASHTO
Minimum Allowable

Clearance

16'

STRUCTURES
Existing Recommended Bridge Rail Bridge Rail Existing Recommended
Bridge Bridge Geometry Structure Structural Structural

STRUCTURE MILEPOST Width Width Adequate? Adequale? Capacity Capacity

Sky Harbor EB OP (#2221) 5.138 28'-0" 28'-0" Yes Yes HS-20-44 HS-20-44

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

8+50.00 -1.7300 0.4000 400 1,647 495 >90 55
12+50.00 0.4000 -1.1783 400 884 425 78 50
18+50.00 -1.1783 1.9212 550 780 425 72 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FUFt) (FUFt) (FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

2+35.66
13+84.40

REMARKS

0.100
0.100

0.059 ••
0.092

0.066
0.082

55
45

8°-15'
10°-37'

2°-54'-23"
6°-00'

.a:=
U)

•• Design Exception will not be requested because the superelevation will be upgraded under this project.
1 Existing design was with emax = 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28 with emax = 10%



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampEB

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Priest Drive TI
Sky Harbor EB
EB Entrance Ramp

MAINLINE MILEPOST: 12.0

•
Page 1 of2

CASE (1 OR 2 OR 3): 3
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

36'

AASHTO Recommended Minimim
(Feet)

27

Minimum Ramp Inside Radius
(Feet)

3,536

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+0.4375

CROSS SLOPE

-1.0000 6.0 6.0

CJ1
o

TRAFFIC VOLUMES AND FACTORS

REMARKS

1 Two Lane Entrance Ramp

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
22,900

DESIGN YEAR
2030

ADT (VPD)
28,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K=7%
D= NIA
T= 9%



•
VERTICAL eLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Sky Harbor EB - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

DEGREE OF CURVE
Maximum Existing

CJ1....

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE

VPI STATION

70+20.00
92+00.00
98+00.00

95+20.73

REMARKS

* Design Exception Required.

Approach
Grade

(%)

-1.0000
0.2504
-0.2500

0.060

Departure
Grade

(%)

0.2504
-0.2500
0.4375

0.030 *

Length of
Curve
(Feet)

800
400
400

0.034

Existing
Sight

Distance
(Feet)

>1500
2,356
>1500

Recommended
Sight

Distance
(Feet)

425
425
495

Existing
Speed
(MPH)

55

Existing
Speed
(MPH)

>90
>90
>90

Recommended
Design
Speed
(MPH)

50
50
55

6°-53' 1°-37'-00"



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

•
Page 1 of2

PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

202L MA 0 H6871 01 L
1-10 to SR101L
Red Mountain Freeway
Center Pkwy TI
Urban Freeway/Expressway - Controlled Access
173+98.00 SR202 Cst CI = 20+00.00 Center Pkwy Cst CI

EXISTING
(Feet)

NB SB
12 12
0 0
2 2

0

MAINLINE MILEPOST: 6.0

AASHTO RECOMMENDED MINIMUM
(Feet)

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 35 MPH

GRADES

THE POSTED SPEED LIMIT IS: 35 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

4.0000 -5.4800
5.4800 -4.0000

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

CJ1
N

TRAFFIC VOLUM-ES ANDf=ACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K=N/A
D=N/A
T=N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Center Pkwy • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

17+16.24 5.4800 -4.0000 600 370 268 43 35

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND SrOPPINGSIGHTDISTAJIlCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

U1
W

REMARKS

N/A 0.020 0.020 0.015 40 10°-44'-59" Tangent



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Center Parkway TI
RampD
EB Entrance Ramp

•
Page 1 of2

MAINLINE MILEPOST: 7.7

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

30-22 '

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

2,857

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.9611

CROSS SLOPE

-1.7254 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
3,700

DESIGN YEAR
2030

ADT (VPD)
5,200

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 14%
D= NIA
T= 9%

~

REMARKS
1 Two lane ramp tapers to one lane at SR202 gore



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Center Parkway TI Ramp D - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruclion
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIG}IT DiSTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight EXisting Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

3+50.00 -1.7254 1.9611 400 484 250 53 35

HORIZONTAL ALIGNMENT, SUPERELEVATION, ANDSTOPPING SIGHT-DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPJ STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

4+20.60
10+47.82

REMARKS

0.060
0.060

0.028
0.035 **

0.021
0.039

35
55

16·-51'
5°-23'

1°-30'
2·-00'

01
01

** Design Exception will not be required because the superelevation will be upgraded under this project.



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

•
Page 1 of2

PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

LANE WIDTH: 1

INSIDE (left) SHOULDER WIDTH:
OUTSIDE (right) SHOULDER WIDTH:

MEDIAN WIDTH:

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Scottsdale Road TI
Urban Arterial
245+60.17 SR202 Cst CI = 19+71.97 Scottsdale Road Cst CI

EXISTING
(Feet)

NB SB
11 11
0 0
2 2

4

MAINLINE MilEPOST: 7.4

AASHTO RECOMMENDED MINIMUM
(Feet)

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 40 MPH

GRADES

THE POSTED SPEED LIMIT IS: 40 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

+0.4200 -3.0000
+3.0000 -0.4200

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

(JI
0)

TRAFFIC VOLUMES AND FAc-TORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

1 3 NB & 3 SB, and 2 left-turn lanes between ramp intersections

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K=N/A
D=N/A
T=N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Scottsdale Road· Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION ('Yo) ('Yo) (Feet) (Feet) (Feet) (MPH) (MPH)

12+00.00 -0.3950 0.4100 200 >1500 425 >90 50
17+00.00 0.4100 -0.4200 200 1,400 425 >90 50
24+40.00 -0.4200 3.0000 400 529 425 56 50

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing
HPI STATION (FtlFt) (FtlFt)

Minimum
(FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum EXisting

UI.....

REMARKS

N/A 0.020 0.020 0.015 40 10°-45' Tangent



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampB

202L MA 0 H687101L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
Scottsdale Road TI
RampB
EB Exit Ramp

MAINLINE MILEPOST: 7.2

•
Page 1 of2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-44 '

AASHTO Recommended Minimim
(Feet)

21

Minimum Ramp Inside Radius
(Feet)

75

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+0.5800 -3.2400 6.0 6.0

CROSS-SLOPE

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
13,300

DESIGN YEAR
2030

ADT (VPD)
15,300

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

(J'I
co

1 One lane ramp tapers to three lanes at cross road



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Scottsdale Road TI Ramp B - Continued

•
Page 2 of 2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
EXisting Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

9+75.00 0.5800 -3.2400 700 629 495 62 55
13+75.00 -3.2400 0.7467 300 357 250 43 35

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPJ STATION (FUFt) (FUFt) (FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

01
(Q

10+29.56
37+94.53
40+27.03

Ramp B SPUR

REMARKS

1 Assumed design speed 10-20 mph at SPUI turning movement

0.060
0.020
0.020
0.020

0.020
0.020
0.020
0.020

0.020
0.020 '
0.020 '
0.020 '

50
10-20 '
10-20 '
10-20 '

6°-53'
N/A
N/A
N/A

1°-00'
28°-39'
13°-29'
76°-24'



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampC

202L MA 0 H6871 01 L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Scottsdale Road TI
RampC
WB Exit Ramp

MAINLINE MILEPOST: 7.7

•
Page 1 of2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

24-22 '

AASH1"O Recommended Minimim
(Feet)

21

Minimum Ramp Inside Radius
(Feet)

100

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+0.4228

CROSS SLOPE

-2.2400 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT(VPD)
9,600

DESIGN YEAR
2030

ADT (VPD)
9,700

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 8%
D= N/A
T= 9%

0)
o

1 Two lane ramp tapers to one lane at SR202 gore



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Scottsdale Road TI Ramp C • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
EXisting Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

3+00.00 -0.4:228 2.2400 400 803 250 72 35
8+00.00 2.2400 0.4813 400 814 425 73 50

HORIZONTAL ALIGNMENT, SUPERELEVATION. AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FUFt) (FUFt) (FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

0)
~

5+44.45
59+04.38
61+26.08

Ramp CSPUR

REMARKS

1 Assumed design speed 10-20 mph at SPUI turning movement

0.060
0.020
0.020
0.020

0.020
0.020
0.020
0.020

0.020
0.020 '
0.020 '
0.020 '

40
10-20 '
10-20 '
10-20 '

6°-53'
N/A
N/A
N/A

1°-00'
12°-44'
38°-12'
57°-18'



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampD

202L MA 0 H687101L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
Scottsdale Road TI
RampD
EB Entrance Ramp

MAINLINE MILEPOST: 7.7

•
Page 1 of2

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

28-22 '

AASHTO Recommended Minimim
(Feet)

21

Minimum Ramp Inside Radius
(Feet)

75

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+2.5400

CROSS SLOPE

-0.5122 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
15,800

DESIGN YEAR
2030

ADT (VPD)
16,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= NIA
T= 9%

0)
~

1 Two lane ramp tapers to one lane at SR202 gore



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Scottsdale Road TI Ramp D • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

5+51.16
11+57.35
79+06.32
81+08.65

Ramp D SPUR

REMARKS

0.060
0.060
0.020
0.020
0.020

0.026
0.035 **
0.020
0.020
0.020

0.023
0.040
0.020 '
0.020 '
0.020 '

35
55

10-20 '
10-20 '
10-20 '

16°-51'-06"
8°-54'-39"

N/A
N/A
N/A

2°-15'
2°-00'
16°-00'
27°-17'
76°-24'

0)
Co)

** Design Exception will not be requested because the superelevation will be upgraded under this project.
1 Assumed design speed 10-20 mph at SPUI turning movement



• •
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

CROSS ROAD

•
Page 1 of2

PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
FUNCTIONAL CLASSIFICATION:
Intersection Sta.

LANE AND SHOULDER WIDTH

LANE WIDTH:
INSIDE (left) SHOULDER WIDTH:

OUTSIDE (right) SHOULDER WIDTH:
MEDIAN WIDTH:

202L MA 0 H6871 01 L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
McClintock Drive TI (SR202)
Urban Arterial
296+48.96 SR202 Cst CI = 20+00.00 McClintock Dr Cst CI

EXISTING
(Feet)

NB SB
11 11
0 0
0 0

0

MAINLINE MILEPOST: 8.2

AASHTO RECOMMENDED MINIMUM
(Feet)

10
o
o
o

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: 45 MPH

GRADES

THE POSTED SPEED LIMIT IS: 50 MPH
TERRAIN IS: LEVEL

NB
SB

CROSS SLOPE

EXISTING MAXIMUM GRADE IS (%)
Ascending Decending

+3.0000 -3.0000
+3.0000 -3.0000

EXISTING CROSS SLOPE IS: 0.020 '1ft

AASHTO ALLOWABLE MAXIMUM GRADE (%)
Ascending Descending

6.0 6.0
6.0 6.0

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

0)
,J:o.

TRAFFIC VOLUMES AND FACTORS
YEAR
2004

ADT (VPD)
N/A

REMARKS

DESIGN YEAR
2030

ADT (VPD)
N/A

TRAFFIC FACTORS
K= N/A
D=N/A
T=N/A



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

McClintock Drive· Continued

•
Page 2of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended
Bridge
Width

Bridge Rail
Geometry
Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT-AND STOPPINGSIGHT Dls-rAf.lCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

119+86.00 3.0000 -3.0000 1600 759 360 69 45
130+36.00 -3.0000 1.3200 400 414 360 48 45

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing
HPI STATION (FUFt) (FUFt)

Minimum
(FUFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

0)
UI

17+28.88

REMARKS

0.020 0.020 0.Q15 45 7°-45' 1°-24'.41"



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Ramp A

202L MA 0 H687101L
1-10/SR51 TI- SR101L
Red Mountain Freeway (SR202L)
McClintock Drive TI
Ramp A
WB Entrance Ramp

•
Page 1 of2

MAINLINE MILEPOST: 8.0

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

24-22 '

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

1,623

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal =35 mph; Ramp Body =50 mph; Ramp Gore Area =55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+4.8000

CROSS SLOPE

-1.7600 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
9,600

DESIGN YEAR
2030

ADT (VPD)
14,200

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 8%
D= NIA
T= 9%

0)
0)

1 Two lane ramp tapers to one lane at SR202 gore



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

McClintock Drive TI Ramp A· Continued

•
Page 2of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight EXisting Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

6+00.00 1.7600 -4.8000 800 513 495 55 55
11+50.00 -4.8000 1.2430 200 187 155 29 25

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

2+57.15
8+04.85

REMARKS

0.060
0.060

0.044 **
0.038 **

0.050
0.043

55
45

5°-23'
8°-55'

3°-00'
3°-30'-00"

0')
.......

** Design Exception will not be requested because the superelevation will be upgraded under this project.



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

RampB

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
McClintock Drive TI
RampB
EB Exit Ramp

•
Page 1 of2

MAINLINE MILEPOST: 8.0

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

22-44 '

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

571

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Terminal = 35 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+1.6000

CROSS SLOPE

-2.5600 6.0 6.0

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
10,500

DESIGN YEAR
2030

ADT (VPD)
13,300

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 8%
D= NIA
T= 9%

0)
co

1 One lane ramp tapers to four lanes at cross road



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

McClintock Drive TI Ramp B • Continued

•
Page 2 of2

STRUCTURE

Not Applicable

S'fRUCTURE-S

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum Existing Minimum
HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

12+19.22
18+20.71

REMARKS

0.060
0.060

0.055 **
0.055

0.059
0.053

50
35

6°-53'
16°-51'

6°-00'
10°-00'

0')
CD

** Design Exception will not be requested because the vertical clearance will be upgraded under this project.



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

DIRECTIONAL RAMP

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Pima, Red Mt TI
Ramp SoW
Directional Ramp South to West

•
Page 1 of2

MAINLINE MILEPOST: 9.5

CASE (1 OR 2 OR 3): 2
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

28

AASHTO Recommended Minimim
(Feet)

21

AASHTO Maximum
(Feet)

22

Minimum Ramp Inside Radius
(Feet)

900

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Gore Area = 55 mph; Ramp Body = 50 mph; Ramp Gore Area = 55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

+2.5490

CROSS SLOPE

-3.7225 6.0 6.0

.....o

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
18,600

DESIGN YEAR
2030

ADT (VPD)
21,200

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 8%
D= N/A
T= 9%



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Ramp SoW • Continued

•
Page 2 of2

STRUCTURE

Bridge Structure #2344

MILEPOST

9.5

Preconstruction
Clearance

N/A

Postconstruction
Clearannce

N/A

AASHTO
Minimum Allowable

Clearance

N/A

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

23+50.00 2.5490 -3.7225 1200 643 495 62 55

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPTfIIG SIGHT DISTANCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

27+78.34

REMARKS

0.100 0.950 0.940 50 8°-15' 6°-21'-58"

...........

1 Existing design was with emax =10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28 with emax =10%



•
PROJECT NUMBER:
PROJECT LOCATION:
HIGHWAY SECTION:
INTERCHANGE:
RAMP DESIGNATION:
DESCRIPTION:

PAVEMENT WIDTH

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

DIRECTIONAL RAMP

202L MA 0 H687101L
1-10/SR51 TI - SR101L
Red Mountain Freeway (SR202L)
Pima, Red Mt TI
Ramp E-S
Directional Ramp East to South

•
Page 1 of2

MAINLINE MILEPO~T: 9.5

CASE (1 OR 2 OR 3): 3
TRAFFIC CONDITIONS (A OR B OR C): C

TOTAL PAVEMENT WIDTH
Existing
(Feet)

36

AASHTO Recommended Minimim
(Feet)

27

AASHTO Maximum
(Feet)

29

Minimum Ramp Inside Radius
(Feet)

2,329

DESIGN SPEED
THE AASHTO RECOMMENDED MINIMUM DESIGN SPEED OF THE HIGHWAY IS: Ramp Gore Area =55 mph; Ramp Body =50 mph; Ramp Gore Area =55 mph

GRADES
EXISTING MAXIMUM GRADE IS (%)

Ascending Decending
AASHTO ALLOWABLE MAXIMUM GRADE (%)

Ascending Descending

CROSS SLOPE

4.0122 -1.3009 6.0 6.0

.....
IV

TRAFFIC VOLUMES AND FACTORS

REMARKS

EXISTING CROSS SLOPE IS: 0.020 '1ft

YEAR
2004

ADT (VPD)
40,100

DESIGN YEAR
2030

ADT (VPD)
45,000

AASHTO ALLOWABLE RANGE IS: 0.015'/ft - 0.020 '1ft

TRAFFIC FACTORS
K= 7%
D= N/A
T= 9%



•
VERTICAL CLEARANCE

•
SUMMARY OF AASHTO CONTROLLING DESIGN CRITERIA

Ramp E.g - Continued

•
Page 2 of2

STRUCTURE

Not Applicable

STRUCTURES

STRUCTURE

Not Applicable

MILEPOST

MILEPOST

Existing
Bridge
Width

Preconstruction
Clearance

Recommended Bridge Rail
Bridge Geometry
Width Adequate?

Postconstruction
Clearannce

Bridge Rail
Structure

Adequate?

Existing
Structural
Capacity

AASHTO
Minimum Allowable

Clearance

Recommended
Structural
Capacity

VERTICAL ALIGNMENT AND STOPPING SIGHT DISTANCE
Existing Recommended Recommended

Approach Departure Length of Sight Sight Existing Design
Grade Grade Curve Distance Distance Speed Speed

VPI STATION (%) (%) (Feet) (Feet) (Feet) (MPH) (MPH)

15+00.00 -1.0000 4.0122 700 584 495 61 55
23+20.00 4.0122 -1.3009 900 605 495 62 55

HORIZONTAL ALIGNMENT, SUPERELEVATION, AND STOPPING SIGHT DISTANCE
SUPERELEVATION

Maximum 1 Existing Minimum 1

HPI STATION (FtlFt) (FtlFt) (FtlFt)

Existing
Speed
(MPH)

DEGREE OF CURVE
Maximum Existing

10+66.30
26+71.25
38+84.35

REMARKS

0.100
0.100
0.100

0.055·
0.038
0.038

0.057
0.036
0.032

55
50
50

6°-53'
6°-53'
6°-53'

2°-27'-00"
1°-45'-35"
1°-30'-17"

"""W

• Design Exception Required.
1 Existing design was with emax = 10%. Minimum superelevation rate is based on AASHTO (2004) Exhibit 3-28.



• ROADWAY E.EERING GROUP
ROADWAY P SIGN SECTION

DATE:

PAGE__

TO: SUNIL ATHALYE
BRIDGE GROUP
BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE
DMJM Harris, 2777 E Camelba-6k Ra Ste200
Phoenix, AZ. 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines'

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L
LOCATION:"=P~h-o-e-n':""ix-,AZ.":""=-----------------
MP LIMITS: 0 TO:

~--~PROJECT DESCRIPTION: Red Mountain Freeway Widening (202L)

MINIMUM BRIDGE BRIDGE BARRIER ACOVERLAY BRIDGE BRIDGE
VERTICAL BRIDGE ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING
Cone.

1-10 147.27 2116 16.8' 305' 33.6' Barrier Yes Yes N/A N/A N/A HS20 97.62
COMMENTS:

Cone.
202L 0.70 2021 17.43' 252' 135.8' Barrier Yes Yes N/A N/A N/A HS20 90.08

COMMENTS:

Coco
202L 1.75 2022 17.11' 194' 135.8' Barrier Yes Yes 1" HS20 98

COMMENTS:

Cone.
202L 2.01 2023 N/A 143' 176.1' Barrier Yes Yes 1" HS20 85

COMMENTS:

Cone.
202L 2.45 2024 17.84' 158' 135.8' Barrier Yes Yes 1" HS20 78

COMMENTS:

.....
~



• ROADWAY EN.EERING GROUP
ROADWAY PR SIGN SECTION

DATE:

PAGE_O.

TO: SUNIL ATHALYE
BRIDGE GROUP
BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE
DMJM Harris, 2777 E Camer6aek~d &e200
Phoenix, AZ. 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines:

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L

~-~~~----------------LOCATION: Phoenix, AZ.
MP LIMITS: 0 TO:

.~~-~
PROJECT DESCRIPTION: Red Mountain Freeway Widening (202L)

MINIMUM BRIDGE BRIDGE BARRIER ACOVERLAY BRIDGE BRIDGE

VERTICAL BRIDGE ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE , OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING

Cone.
202L 2.90 2140 15.83' 295' 111.8' Barrier Yes Yes 2" HS20 80

COMMENTS:

Cone.
202L 3.25 2159 16.17' 681' 28' Barrier Yes Yes 2" HS20 94.85

COMMENTS:

Cone.
202L 3.25 2160 17.32' 324' 68' Barrier Yes Yes 2" HS20 85.93

COMMENTS:

Cone.
202L 3.45 2198 17.28 181' 67.9' Barrier Yes Yes 1" HS20 85

COMMENTS:

Cone.
202L 3.89 2208 17.04' 154' 67.9' Barrier Yes Yes 1" HS20+ 85

COMMENTS:

.......
UI



• ROADWAY EN_EERING GROUP
ROADWAY P~SIGN SECTION

DATE:

PAGE_O.

TO: SUNIL ATHALYE
BRIDGE GROUP
BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE
DMJM Harris, 2777 E Camelback Rd Ste 200
Phoenix, p;z 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines:

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L

LOCATION: "=P!:':'h-o-e-n'!"'ix-,p;z"':"'!!:-----------------
MP LIMITS: 0 TO:

!"!'!""!'_-~

PROJECT DESCRIPTION: Red Mountain Freeway Widening (202L)

MINIMUM BRIDGE BRIDGE BARRIER ACOVERLAY BRIDGE BRIDGE

VERTICAL BRIDGE ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING

Cone.
202L 4.04 2210 18.5' 301' 67.9' Barrier Yes Yes 1" HS20+ 92.8

COMMENTS:

Cone.
202L 4.20 2212 16.56' 203' 67.9' Barrier Yes Yes 1" HS20+ F88.55

COMMENTS:

Cone.
202L 4.52 2214 16.98' 216' 86' Barrier Yes Yes N/A N/A N/A HS20 81.16

COMMENTS:

Cone.
202L 4.83 2217 24.41' 418' 67.9' Barrier Yes Yes N/A N/A N/A HS20 86.85

COMMENTS:

Cone.
202L 5.02 2219 16.72' 271' 89.3' Barrier Yes Yes N/A N/A N/A HS20+ 92.43

COMMENTS:

.....
en



• ROADWAY EN-,EERING GROUP
ROADWAY PR~IGN SECTION

DATE:

PAGE_O.

TO: SUNIL ATHALYE
BRIDGE GROUP
BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE
DMJM Harris, 2777 E CameIl:"ick Rd-Ste 200
Phoenix, AZ 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines:

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L

~;;,;;.~~---------------LOCATION: Phoenix, AZ
MP LIMITS: 0 TO:

.~~-~PROJECT DESCRIPTION: Red Mountain Freeway Widening (202L)

MINIMUM BRIDGE BRIDGE BARRIER AC OVERLAY BRIDGE BRIDGE
I

VERTICAL BRIDGE 'ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING

Cone.
202L 5.70 2405 20.42' ·271' 124' Barrier Yes Yes N/A N/A N/A HS20 82.89

COMMENTS:

Cone.
202L 6.34 2258 18.07' 1029' 155.5' Barrier Yes Yes N/A N/A N/A HS20 68

COMMENTS:

Cone.
202L 6.45 2227 18.7' 281' 52' Barrier Yes Yes N/A N/A N/A HS20+ 79.07

COMMENTS:

Cone.
202L 7.13 2259 N/A 74' 159.2' Barrier Yes Yes N/A N/A N/A HS20+ 78.8

COMMENTS:

Cone.
202L 7.41 2260 N/A 74' 174.1' Barrier Yes Yes N/A N/A N/A HS20+ 80

COMMENTS:

.......

.......



• ROADWAY EN.ERING GROUP
ROADWAY PR SIGN SECTION

DATE:

PAGE_O.

TO: SUNILATHALYE
BRIDGE GROUP

,BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE .
DMJM Harris, 2777 E CamelbacK Rd Ste 200
Phoenix, AZ 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines:

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L

~~""!""""~---------------LOCATION: Phoenix, AZ
MP LIMITS: 0 TO:

.~--:---:':~.
PROJECT DESCRIPTION: Red Mountain Freeway Widening (202L)

MINIMUM BRIDGE BRIDGE BARRIER AC OVERLAY BRIDGE BRIDGE

VERTICAL BRIDGE ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING

Conc.
202L 7.55 2261 15.56' 126' 195.2' Barrier Yes Yes N/A N/A N/A HS20+ 78

COMMENTS:

Conc.
202L 7.71 2263 16.53' 201' 156.3' Barrier Yes Yes N/A N/A N/A HS20+ 87.45

COMMENTS:

Conc.
202L 8.06 2265 N/A 1008' 159.4' Barrier Yes Yes N/A N/A N/A HS20 80.89

COMMENTS:

Conc.
202L 8.17 2268 16.58' 5287' 80' Barrier Yes Yes N/A N/A N/A HS20 84

COMMENTS:

Conc.
202L 8.17 2269 16.58' 5165' 80' Barrier Yes Yes N/A N/A N/A HS20 83

COMMENTS:

.....
00



• ROADWAY EN.EERING GROUP
ROADWAY PR SIGN SECTION

DATE:

PAGE_O.

TO: SUNIL ATHALYE
BRIDGE GROUP
BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE
DMJM Harris, 2777 E Camelback Rd Ste~O
Phoenix, AZ 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines'

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L
LOCATION:"=P~h_o_e""!ni~x,_AZ:o=" -----------

MP LIMITS: 0 TO:
.~-~:":'.PROJECT DESCRIPTION: Red Mountain Freeway Widening (202L)

MINIMUM BRIDGE BRIDGE BARRIER AC OVERLAY BRIDGE BRIDGE
VERTICAL BRIDGE ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING
Cone.

101L 50.98 2343 17.77' 2290' 28' Barrier Yes Yes N/A N/A N/A HS20 95.75
COMMENTS:

Cone.
101L 51.00 2358 16.94' 3096' 36' Barrier Yes Yes N/A N/A N/A HS20+ 78

COMMENTS:

Cone.
101L 51.24 2379 16.73' 245' 28' Barrier Yes Yes N/A N/A N/A HS20+ 97.55

COMMENTS:

Cone.
101L 51.37 2381 24.12' 282' 82' Barrier Yes Yes N/A N/A N/A HS20+ 91.47

COMMENTS:

Cone.
101L 51.37 2382 22.97' 282' 87.4' Barrier Yes Yes N/A N/A N/A HS20 86.13

COMMENTS:

......
CD



• ROADWAY E.EERING GROUP
ROADWAY P SIGN SECTION

DATE:

PAGE__

TO: SUNIL ATHALYE
BRIDGE GROUP
BRIDGE MANAGEMENT SECTION, MD 635E

FROM: Christopher A. Labye, PE
DMJM Harris, 2777 E Camelback Rcrste2bd
Phoenix, AZ 85016

SUBJECT: BRIDGE EVALUATION REQUEST

Please evaluate the following structures per AASHTO guidelines:

FEDERAL REFERENCE NO: TRACS NO: H6871 01 L
HIGHWAY: 202L
LOCATION:"'=P~h-o-e-ni~x-,AZo:-=-----------------
MP LIMITS: 0 TO:

PROJECT DESCRIPTION: Red Mountain Freeway W~i~de-n-:'in-g-(~2~02'L)

MINIMUM BRIDGE BRIDGE BARRIER ACOVERLAY BRIDGE BRIDGE
VERTICAL BRIDGE ROADWAY GEOM. STRUC THICKNESS REMOVE REPLACE/NEW LOAD SUFFICIENCY

ROUTE NO. MILEPOST STR. NO. CLEARANCE LENGTH WIDTH TYPE OK OK (EXISTING) (MINIMUM) (MAXIMUM) RATING RATING
Cone.

101L 51.37 2409 16.63' 301' 28' Barrier Yes Yes N/A N/A N/A HS20+ 89.41
COMMENTS:

00
o

Information Completed by: Mohammed A. Baki Date: 9/15/2006



APPENDIX B

EVALUATION OF SR202L WESTBOUND EXIT RAMP
AT MCCLINTOCK DRIVE
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DM]M HARRIS AECOM

2777 East Camelback Road, Suite 200

Phoenix, Arizona 85016-4302
Tel: (602) 337-2777
Fax: (602) 337-2624

Memorandum

Date:

To:

From:

Subject:

August 7, 2006

File

Rodney Bragg

Red Mountain Freeway (1-10/SR51 TI- SR 101L)
TRACS No. 202L MA 0.0 H6871 01 L
SR 202L Exit Ramp at McClintock Drive

•

•

This memorandum describes the development and evaluation of an additional westbound exit ramp at
McClintock Drive on the Red Mountain Freeway (SR202L) between McClintock Drive (Milepost 8.71) and
the SR202L1SR101L Traffic Interchange (Milepost 9.80). This Project is located in the Arizona Department
of Transportation's (ADOT's) Phoenix District within Maricopa County in south-central Arizona.

The City of Tempe (COT) and the Salt River Pima Indian Community (SRPIC) requested that ADOT
evaluate this additional westbound exit ramp. The addition of this ramp would provide additional access to
future developments adjacent to this section of the SR202L Freeway.

This evaluation is in conjunction with the Red Mountain Freeway (SR202L) - Interstate 10 (1-10) to Price
Freeway (SR101L) Design Concept Report and Environmental Documentation for the addition of general
purpose lanes.

Existing Conditions

The Red Mountain Freeway (SR 202L) is classified as a controlled-access Urban Principal
Freeway/Expressway Ihith'a 'posted speed limit of 65 mph. The roadway section generally includes three
general-purpose lanes and aile High Occupancy Vehicle (HOV) lane in each. direction of travel. Figure 1
shows the existing lanefconfiguration and traffic volumes along the SR 202L near McClintock Drive.

Approaching the Price/Pima. Freeway (SR 101 L), westbound SR 202L currently provides three general
purpose lanes. The Dobson Road entrance ramp adds an auxiliary lane (4th westbound lane) approaching
the SR 101 L exit ramp. The SR 101 L exit ramp is a two-lane exit ramp with the outside lane being a "forced
exit" (exit only) and the adjacent lane being an "optional exit" (through or exit). Immediately west of the SR
101 L exit ramp, the outside general-purpose lane is dropped to provide two general-purpose lanes through
the SR 101 L system interchange. The westbound HOV lane currently begins within the SR 101 L system
interchange.

Departing the SR 101 L system interchange, westbound 202L currently provides four general-purpose lanes
and one HOV lane. The SR 101 L entrance ramp is a three-lane ramp with the outside lane being dropped
upon entry to the 202L.

Currently, the McClintock Drive traffic interchange is a half-diamond interchange that provides access to
and from the west (westbound entrance ramp and eastbound exit ramp).

Future Conditions

ADOT is currently conducting a Design Concept Report (DCR) for the addition of a westbound general
purpose lane(s) departing the SR 101L system interchange. Alternative 1 includes the addition of one
westbound lane departing the system TI and includes no improvements within the system TI. This
alternative would provide five westbound lanes departing the SR 101 L system interchange. Alterative 2



•

•

•

Red Mountain Freeway (1-10/SR51TI-SR 101L)
McClintock Drive TI
August 7,2006
Page 2 of2

includes the addition of two westbound lanes departing the system TI - one lane would be added within the
system TI to provide three westbound lanes through the system TI; and one lane would be added with the
SR 101L entrance ramp. This alternative would provide six westbound lanes departing the SR 101 L system
interchange. Figure ~ shows the future lane configuration associated with Alternative 1, as described
above, and traffic volumes along the SR 202L near McClintock Drive.

Alternative Discussion

Currently, the McClintock Drive traffic interchange is a half-diamond interchange that provides access to
and from the west (westbound entrance ramp and eastbound exit ramp). This section will discuss the
addition of a westbound exit ramp at the McClintock Drive interchange.

On urban freeways, two or more ramp connections are often located in close succession. To provide
sufficient weaving length and allow for the completion of the necessary lane changes, a sufficient weaving
distance should be provided between successive ramp connections. Weaving is defined as the crossing of
two or more travel paths in the same general direction along a significant length of highway without the aid
of traffic control devices. Weaving segments require lane-change maneuvers as drivers must access lanes
appropriate to their desired exit point.

The addition of the westbound McClintock Drive exit ramp would primarily serve traffic east of SR 101 L,
destined for McClintock Drive. Traffic on SR 101L is provided access to McClintock Drive via McKellips
Road and University Drive. Full access is provided to SR 101L at McKellips Road with service ramp
connections to the north and to the south, while access to and from the south is provided at University
Drive with service ramp connections to the SR 101 L. Therefore, a vast majority of traffic using the
proposed westbound McClintock Drive exit ramp would be on westbound SR 202L.

The existing configuration requires a westbound SR 202L driver to execute two lane changes within
approximately 7,500 feet in order to exit at Scottsdale Road. as shown in Figure ~. The addition of a
McClintock Drive exit ramp, in conjunction with the future configuration described above, would require a
westbound SR 202L driver to execute.three lane changes within approximately 2,500 feet in order to exit at
McClintock Drive, as shown in Figure ~.

An operational analysis was conducted to evaluate this weaving area. Using the Highway Capacity
Software (HCS) and the 2030 AM. peak hour projections adjusted for the addition of the McClintock Drive
exit ramp, an operational analysis was conducted. This analysis showed that the weaving area would
operate at LOS 'F' under the projected 2030 AM. peak hour conditions. This weaving areas is constrained
by the amount of traffic entering the SR 202L freeway from the SR 101L entrance ramp. This entering
volume is so high that there are no opportunities for a vehicle to successfully make a lane-change. A
sensitivity analysis showed that the projected 2030 AM peak hour SR 101L entering traffic volume would
need to reduced by approximately 40% in order to achieve a LOS 'D' in the weaving area. This reduced
volume would be significantly less than the existing (2006) volume at this location.

Conclusion

The addition of a McClintock Drive exit ramp, in conjunction with the future configuration described above,
would require a westbound SR 202L driver to execute three lane changes within approximateJy 2,500 feet
in order to exit at McClintock Drive. During the 2030 AM. peak hour. the addition of the McClintock Drive
exit ramp is expected to create a weaving area between the SR 101L entrance ramp and the McClintock
Drive exit ramp that would experience a very high density of vehicles, thus making the necessary lane
change movements infeasible. With a high density of traffic expected on the SR 101L entrance ramp. the
ability of a driver to make three lane changes will be severely restricted. The addition of vehicles attempting
to weave across three travel lanes will exacerbate the problem. thus potential creating a safety issue. Even
with a limited number of weaving vehicles, this area would experience degraded operations due to the
number of lane-changes required in such a short distance. Therefore, it is recommended that eXiting ramp
configuration be maintained at McClintock Drive and the westbound exit should not be added.
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APPENDIX B·
FIGURE 1

EXISTING CONDITIONS
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APPENDIX 8
FIGURE 2

FUTURE 2030 CONDITIONS
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APPENDIX C

SUMMARY OF COMMENTS

(To Be Provided with the Final OCR)




