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EXECUTIVE SUMMARY
The existing 1st Street alignment consists of offset “T” intersections at both Farmer Avenue and at Ash
Avenue/Rio Salado Parkway. For the 1st Street/Farmer Avenue intersections, eastbound through
vehicles on 1st Street must turn left at Farmer Avenue, travel north on Farmer Avenue for approximately
125 feet, and then turn right to continue eastbound on 1st Street. The inverse is true for westbound
through vehicles on 1st Street.
For the 1st Street/Rio Salado Parkway/Ash Avenue intersections, the current roadway geometry does not
allow northbound traffic on Ash Avenue to turn left onto 1 st Street, westbound traffic on Rio Salado
Parkway to continue west onto 1st Street, or eastbound traffic on 1st Street to turn left onto Rio Salado
Parkway.
Desiring to improve access to, from, and through the area adjacent to the offset segment of 1st Street, the
City retained Kimley-Horn and Associates, Inc., to conduct the 1st Street Alignment Feasibility Study to
identify and evaluate potential 1st Street realignment alternatives.
Study Background
The purpose of the 1st Street Alignment Study is to identify improvement alternatives – and
evaluate the feasibility of those alternatives – to realign 1st Street between Farmer Avenue and
Ash Avenue to improve access to, from, and through the area adjacent to the offset segment of 1st
Street.
The study area for the 1st Street Alignment Feasibility Study consists of the following
intersections and their approaches:
1st Street/Farmer Avenue (south intersection);
1st Street/Farmer Avenue (north intersection);
1st Street/Rio Salado Parkway; and
Rio Salado Parkway/Ash Avenue.
The major steps of the 1st Street Alignment Feasibility Study are shown below, along with the
approximate completion date in parentheses for each of the steps in the study process:
Project Initiation (March 2009);
Assessment of Existing and Future Conditions (April 2009);
Alternatives Development (May 2009);
Alternatives Evaluation (June 2009);
Transportation Commission Presentation (August 2009);
City Council Transportation Committee Presentation (September 2009);
Recommended Alternative and Final Report (November 2009); and
Project Completion (November 2009).
Assessment of Existing Conditions
After reviewing the data collected and the findings from the capacity analysis, it appears that the
study area transportation network is currently providing acceptable, safe traffic operations for the
movements permitted under the existing geometric conditions. The primary deficiency is the lack
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of route continuity through the study area due to the offset “T” intersections and prohibited turn
movements.
The land title survey completed as part of this study indicates there are certain areas in the study
area where property ownership is not clear – these right-of-way issues will need to be resolved if
proposed improvements impact the areas in question.
Assessment of Future Conditions
After reviewing the findings from the capacity analysis, it is anticipated that the study area
transportation network will continue to provide acceptable traffic operations through 2020 for the
movements permitted under the existing geometric conditions. Excessive queues may
occasionally develop, but the overall intersection level of service for all study intersections will
continue to be at acceptable levels.
As land is redeveloped in the study area, it may be desirable to improve the transportation
network continuity to and through the study area by modifying the existing roadway geometry.
Alternatives Development
Considering the number and location of the various constraints, the number of potentially viable
alternatives was somewhat limited. Each alternative developed would require some design
exceptions to the City’s current guidelines.
Three potential alignment alternatives, besides the No Build alternative, were developed for
consideration and evaluation. All three alternatives involve minor alignment shifts to consolidate
the four existing study area intersections into two intersections that provide improved continuity
in the study area. The first and second alternatives, known respectively as Option #1 and Option
#2, utilize conventional stop-control on the intersection west of the railroad tracks and
conventional signal-control on the intersection east of the railroad tracks. The third alternative,
known as Option #3, utilizes roundabouts at both the consolidated intersections. The alternatives
are described in more detail below.
Option #1 utilizes the existing 1st Street alignment between Farmer Avenue and Rio Salado
Parkway, with 190-foot reverse curves connecting this segment of 1st Street to the roadway
segments west of Farmer Avenue and east of Ash Avenue. The resulting 1st Street alignment has
numerous curves in the study area. Option #1 also realigns a portion of Farmer Avenue to the
east of its current alignment to try to minimize the intersection skew where 1st Street and Farmer
Avenue intersect.
Option #2 utilizes a 250-foot reverse curve to connect 1st Street west and east of Farmer Avenue
and then continues straight at a slight angle to the southeast after the railroad crossing to connect
to Rio Salado Parkway east of Ash Avenue.
Option #3 utilizes a 110-foot diameter, four-legged, single-lane roundabout at the 1st
Street/Farmer Avenue intersection and a 165-foot diameter, five-legged, double-lane roundabout
at the 1st Street/Rio Salado Parkway/Ash Avenue intersection. The various intersection
approaches are then aligned to intersect the roundabout so as to force vehicles to deflect around
the central island of the roundabout.
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Alternatives Evaluation
The evaluation findings are summarized in Exhibit ES-1. For each of the evaluation criteria, the
anticipated net effect (i.e., advantage or disadvantage) of each alternative is shown. For the No
Build alternative, the net effect is compared to what conditions would be like at typical existing
City intersections that permit all traffic movements and meet current Engineering Design Criteria
and ADA Accessibility standards. For the alignment alternatives, the net effect is compared to
the No Build alternative.
Exhibit ES-1 – Summary of Evaluation Findings
No Build
Alternative

Option #1
Alternative

Option #2
Alternative

Option #3
Alternative

Right-of-Way Cost

$0

$650,000$800,000

$475,000$575,000

$975,000$1,175,000

Construction Cost

$0

$1,000,000$1,200,000

$1,000,000$1,200,000

$900,000$1,100,000

Evaluation Criteria
Transportation Systems Operations
Pedestrian/Bicycle Operations
Engineering/Environmental Impacts
Development Impacts
Quiet Zone Impacts
ADA Accessibility

Strong advantage
Advantage
Neutral
Disadvantage
Strong disadvantage

Stakeholder Involvement
Input was provided during the study by three different stakeholder groups, namely the Technical
Advisory Committee, the Tempe Transportation Commission, and the Tempe City Council
Transportation Committee.
Recommendations
After reviewing the findings from the assessment of existing and future conditions, the findings
from the evaluation of alignment alternatives, and the input received from stakeholders, it appears
there are feasible alignment alternatives that fulfill the study’s purpose of realigning 1 st Street
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between Farmer Avenue and Ash Avenue to improve access to, from, and through the area
adjacent to the offset segment of 1st Street.
It is recommended that:
1) Option #3 (the roundabouts alternative) be considered the recommended long-term solution;
2) Option #2 (the straighter conventional alternative) be carried forward as a secondary solution
that could be implemented in place of, or in conjunction with, Option #3, if desired by the
City;
3) Option #1 (the more curvilinear conventional alternative) be removed from further
consideration; and
4) The No Build alternative be considered an acceptable near-term solution until further
development in the area supports the need to change the study area’s access and geometrics
and funding is secured to implement the desired improvements.
These recommendations are justified because:
Option #3 was determined to be more advantageous for future redevelopment opportunities
than the other alternatives and received support from stakeholders;
A secondary solution may be needed if the potential issues cannot be resolved that were
identified for Option #3 related to right-of-way acquisition, pedestrian and bicycle safety,
special events impacts, or public support. Option #2 is a viable alternative that, while not as
advantageous as Option #3, could be implemented, in part or in whole, if desired;
Option #1 did not receive support from stakeholders; and
While the No Build alternative does not provide the desired network continuity, it does
provide safe and efficient traffic operations for the movements that are permitted. The shortterm benefits of realigning 1st Street don’t justify the cost of the required improvements. As
the area is redeveloped, there will be a long-term need for improvements such as realigning 1st
Street.
Next Steps
Implementation of the recommended long-term solution should be deferred until development in
the area supports change to the area’s access and geometrics and/or until funding is secured for
the construction of the proposed improvements. This Final Report document should be
referenced and reviewed before implementing any redevelopment plans or infrastructure
improvements in the study area.
Traffic operations throughout the study area should be monitored regularly to determine if there
are significant changes in traffic patterns that would necessitate a re-evaluation of the anticipated
traffic conditions.
Public input on the recommended long-term solution should be solicited once funding is secured
for the proposed improvements.
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1.

INTRODUCTION
1.1

Study Background

The existing 1st Street alignment consists of offset “T” intersections at both Farmer Avenue and at
Ash Avenue/Rio Salado Parkway. For the 1st Street/Farmer Avenue intersections, eastbound
through vehicles on 1st Street must turn left at Farmer Avenue, travel north on Farmer Avenue for
approximately 125 feet, and then turn right to continue eastbound on 1st Street. The inverse is
true for westbound through vehicles on 1st Street.
For the 1st Street/Rio Salado Parkway/Ash Avenue intersections, the current roadway geometry
does not allow northbound traffic on Ash Avenue to turn left onto 1st Street, westbound traffic on
Rio Salado Parkway to continue west onto 1 st Street, or eastbound traffic on 1st Street to turn left
onto Rio Salado Parkway.
Desiring to improve access to, from, and through the area adjacent to the offset segment of 1st
Street, the City retained Kimley-Horn and Associates, Inc. (KHA) to conduct the 1st Street
Alignment Feasibility Study to identify and evaluate potential 1st Street realignment alternatives.
1.2

Study Purpose

The purpose of the 1st Street Alignment Study is to identify improvement alternatives – and
evaluate the feasibility of those alternatives – to realign 1st Street between Farmer Avenue and
Ash Avenue to improve access to, from, and through the area adjacent to the offset segment of 1st
Street.
1.3

Study Vicinity and Area

The study area is located just south of Loop 202 and the Salt River and just northwest of
downtown Tempe and Arizona State University. The vicinity around the study area is shown in
Exhibit 1.
Exhibit 1 – Study Vicinity

Study Area
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The study area for the 1st Street Alignment Feasibility Study is shown in Exhibit 2 and consists
of the following intersections and their approaches:
1st Street/Farmer Avenue (south intersection);
1st Street/Farmer Avenue (north intersection);
1st Street/Rio Salado Parkway; and
Rio Salado Parkway/Ash Avenue.
Exhibit 2 – Study Area

1.4

Study Process

The major steps of the 1st Street Alignment Feasibility Study are shown below, along with the
approximate completion date in parentheses for each of the steps in the study process:
Project Initiation (March 2009);
Assessment of Existing and Future Conditions (April 2009);
Alternatives Development (May 2009);
Alternatives Evaluation (June 2009);
Transportation Commission Presentation (August 2009);
City Council Transportation Committee Presentation (September 2009);
Recommended Alternative and Final Report (November 2009); and
Project Completion (November 2009).
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2.

EXISTING CONDITIONS
2.1

Data Collected and Reviewed

Exhibit 3 identifies the data collected and reviewed as part of the analysis of existing conditions.
Exhibit 3 – Data Collected and Reviewed
Item

Source

Aerial Photograph

City of Tempe

Quarter-Section Maps in GIS and CAD

City of Tempe

24-inch Waterline Plans

City of Tempe

Historical Traffic Counts

City of Tempe

Relevant Traffic Impact Studies

City of Tempe

Rio Salado Realignment Study Documents

City of Tempe

Current Signal Timing Plans

City of Tempe

As-Built Drawings

City of Tempe

Planned Improvements

City of Tempe

Growth Rate for Future Traffic Volumes

City of Tempe

Bus Routes/Stops/Schedules

City of Tempe

Daily Train Volumes

Valley Metro

Crash Data

City of Tempe

Right-of-Way Unit Costs

City of Tempe

Future Land Use Plans

City of Tempe

March 2009 Traffic Counts

Field Data Services of Arizona, Inc.

Topographic and ALTA/ACSM Land Title Survey

Survey Innovation Group, Inc.

Comprehensive Transportation Plan

City of Tempe

2.2

Roadway Characteristics

The existing roadway network within the study area includes 1st Street, Farmer Avenue, Rio
Salado Parkway, and Ash Avenue. Existing intersection lane geometry, traffic volumes, speed
limits, and traffic control are shown in Exhibit 4.
1st Street is an east-west roadway with one travel lane in each direction. 1 st Street provides curb,
gutter, sidewalk, and bike lanes. 1st Street provides parallel parking on both sides of the street
west of Farmer Avenue. 1st Street is classified as a Collector Street and provides 49 feet of
pavement within the study area. The posted speed limit is 25 miles per hour (mph) east of Farmer
Avenue and 35 mph west of Farmer Avenue along 1st Street. The alignment of 1st Street east of
Farmer Avenue is offset to the north approximately 125 feet compared to the alignment of 1st
Street west of Farmer Avenue.
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Exhibit 4 – Existing (March 2009) Conditions
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Farmer Avenue is a north-south roadway with one travel lane in each direction. Farmer Avenue
provides curb, gutter, and sidewalk. Farmer Avenue is classified as a Local Street and provides
41 feet of pavement north of 1st Street and 37 feet of pavement south of 1st Street. The posted
speed limit is 25 mph along Farmer Avenue.
Rio Salado Parkway is a curvilinear roadway with two travel lanes in each direction and a raised
center median. North of the Rio Salado Parkway/Ash Avenue intersection, Rio Salado Parkway
is oriented north-south for a short segment. East of the Rio Salado Parkway/Ash Avenue
intersection, Rio Salado Parkway is generally oriented east-west. Rio Salado Parkway provides
curb, gutter, sidewalk, and bike lanes. Rio Salado Parkway is classified as an Arterial Street. The
posted speed limit is 30 mph along Rio Salado Parkway.
Ash Avenue is a north-south roadway with one travel lane in each direction and a center two-way
left-turn lane. Ash Avenue provides curb, gutter, sidewalk, and bike lanes. Ash Avenue is
classified as a Collector Street. The posted speed limit is 30 mph along Ash Avenue.
Three north-south railroad tracks (one track for heavy rail use and two tracks for light rail use)
bisect the study area, crossing 1st Street at-grade between Farmer Avenue and Rio Salado
Parkway. There are typically eight heavy rail trains that use the 1st Street at-grade crossing each
day. Light rail trains frequently use the 1st Street at-grade crossing, with headways as short as ten
minutes during the peak weekday times. More information on railroad activities in the study area
can be found in the Appendix.
There is one local bus route – Route 62 – that traverses the study area. Due to the discontinuities
in the road network, the bus route is different for eastbound buses than for westbound buses. The
route through the study area for eastbound buses on 1 st Street is to turn left at Farmer Avenue,
right at 1st Street, right at Ash Avenue, and then left at 5th Street, ultimately ending at the Tempe
Transportation Center. The route for westbound buses on 5th Street is to turn right at Farmer
Avenue and then left at 1st Street. Buses run at 15 minute headways during the peak weekday
times. More information on Route 62 can be found in the Appendix.
2.3

Traffic Volumes

Peak hour intersection turning movement counts were conducted by Field Data Services of
Arizona, Inc. at the four study area intersections on Thursday, March 26, 2009. 24-hour
bidirectional classification counts were also conducted on the same day at the following
locations:
1st Street approximately 300 feet west of Farmer Avenue;
1st Street approximately 150 feet east of Farmer Avenue;
Farmer Avenue approximately 200 feet south of 1st Street;
Farmer Avenue approximately 75 feet north of 1st Street;
Ash Avenue approximately 325 feet north of 1st Street;
Ash Avenue approximately 350 feet south of Rio Salado Parkway; and
Rio Salado Parkway approximately 400 feet east of Ash Avenue.
Existing traffic volumes per these counts are shown in the aforementioned Exhibit 4. More detail
on the peak hour intersection turning movement counts and 24-hour bidirectional classification
counts is provided in the Appendix.
Exhibit 4 also includes historic peak hour intersection turning movement volumes at the Rio
Salado Parkway/Ash Avenue intersection from three previously completed traffic impact studies
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for comparison purposes. See the Appendix for pertinent excerpts from the traffic studies. The
three traffic impact studies are: Tempe Gateway Traffic Impact Analysis (TIA), completed by
CivTech in August 2007; Residences at the ArtsPark TIA, completed by KHA in October 2007;
and One Hundred Mill Avenue Traffic Impact Study, completed by Task Engineering in
December 2007.
The existing (March 2009) peak hour count volumes at the Rio Salado Parkway/Ash Avenue
intersection are generally lower than the historic peak hour volumes. To provide a more
conservative analysis, the City of Tempe requested that the peak volumes from the Residences at
the ArtsPark TIA be utilized as the “existing” traffic volumes for this study. All other existing
(March 2009) peak hour count volumes were utilized as the existing traffic volumes for this study
except that the through movements were adjusted at the 1 st Street/Rio Salado Parkway, 1st
Street/Farmer Avenue (South) and 1st Street/Farmer Avenue (North) intersections to balance the
volumes between adjacent intersections. The existing (adjusted) traffic volumes used hereafter
for this study are shown in Exhibit 5.
The average daily traffic (ADT) volumes shown in Exhibit 5 have also been adjusted from those
shown in Exhibit 4 to account for the modifications to the peak hour volumes. The same Kfactors (the percentage of daily traffic occurring in the peak hour) calculated from the existing
traffic count data were utilized with the existing peak hour traffic volumes to estimate the ADT
volumes to be used for this study.
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Exhibit 5 – Existing (Adjusted) Traffic Volumes
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2.4

Crash History

Crash data for the three-year period of 2005-2007 was provided by the City of Tempe and is
summarized in Exhibit 6. The only crash where an injury was reported was the single vehicle
crash involving a bicycle. No crash patterns were identified that would be susceptible to
mitigation through safety countermeasures. More detail on the crash data is provided in the
Appendix.
Exhibit 6 – Crash History
Intersection
Related?

Date

Crash Type

st

No

01/05/2007

Backing

st

No

04/29/2005

Single Vehicle (bicycle)

st

1 Street/Farmer Avenue (South) intersection

Yes

05/04/2006

Angle

1st Street/Rio Salado Parkway intersection

Yes

10/06/2005

Rear End

1st Street/Rio Salado Parkway intersection

Yes

10/01/2005

Sideswipe

Crash Location
1 Street, 272’ west of Rio Salado Parkway
1 Street, 131’ west of Farmer Avenue

2.5

Topographic Survey and ALTA/ACSM Land Title Survey

A topographic survey and ALTA/ACSM land title survey were prepared by Survey Innovation
Group, Inc. for the study area. The topographic survey included a base map that shows the
location and elevation of features within the study area as well as roadway cross-section grades at
50-foot intervals. The ALTA/ACSM land title survey identified the location of parcel
boundaries, street centerlines, and easements within the study area. The survey information is
provided in the Appendix. Significant findings from the surveys include:
The documentation available for preparing the ALTA/ACSM land title survey is antiquated
and subject to interpretation;
There appear to be various overlapping property lines between Farmer Avenue and the
railroad tracks;
It is not clear who owns some of the property immediately adjacent to the railroad tracks;
The property on the northeast corner of 1 st Street/Farmer Avenue (North) is owned by the
State of Arizona but it appears the property is being occupied by others; and
Portions of an old plat may exist from a legal standpoint over some of the existing parcels
south of 1st Street between the railroad tracks and Ash Avenue.
2.6

Capacity Analysis

VISSIM 5.1 was used to conduct capacity analysis of the study area by modeling the traffic
operations during the existing AM and PM peak hour periods. VISSIM is a microscopic, timestep, and behavior-based simulation model that is capable of modeling multimodal traffic
operations, including passenger cars, trucks, buses, trains, pedestrians, and bicyclists. VISSIM is
also capable of generating high-quality three-dimensional simulation videos.
VISSIM simulation models were built for the existing conditions AM and PM peak hours. The
study intersections and the at-grade railroad crossing were analyzed in the models. In addition to
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the vehicular and rail movements, pedestrians and bicyclists were modeled at the railroad
crossing and at adjacent intersections. The model inputs included the existing peak hour traffic
volumes for passenger cars, trucks, pedestrians, and bicycles, traffic path/lane utilization, speed
limits, traffic signal control, rail gate control, bus schedules, and freight rail and light rail train
schedules.
VISSIM model output reports included overall network, intersection, and movement delay, as
well as 95th percentile queue lengths for each movement. The 2000 Highway Capacity Manual
(HCM) Level of Service (LOS) criteria were applied to determine the LOS at the study
intersections. The Appendix contains the VISSIM existing conditions AM and PM model output
details.
All study area intersections are currently providing acceptable LOS during the AM and PM peak
hours. (The typical acceptable LOS threshold is LOS D or better in urban environments.) The
intersection with the worst LOS is the Rio Salado Parkway/Ash Avenue intersection, which
provides LOS B during both the AM and PM peak hours.
A review of 95th percentile queues indicates that existing queues are typically shorter than the
storage length provided. The longest queue is approximately 150 feet during the PM peak hour
for the southbound left-turn movement at the Rio Salado Parkway/Ash Avenue intersection. The
150-foot queue length applies to both southbound left-turn lanes. This finding matches what was
observed in the field during the collection of traffic count data.
2.7

Assessment of Existing Conditions

After reviewing the data collected and the findings from the capacity analysis, it appears that the
study area transportation network is currently providing acceptable, safe traffic operations for the
movements permitted under the existing geometric conditions. The primary deficiency is the lack
of route continuity through the study area due to the offset “T” intersections and prohibited turn
movements.
The topographic survey did not identify any issues that would preclude making improvements
within the study area. The land title survey indicates there are certain areas in the study area
where property ownership is not clear – these right-of-way issues will need to be resolved if
proposed improvements impact the areas in question.
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3.

FUTURE CONDITIONS
3.1

Future Traffic Volumes

Traffic volumes were projected for the year 2020 assuming the current roadway configuration
does not change (i.e., the No Build scenario). An annual growth rate of four percent was applied
to the existing traffic volumes. The site-generated traffic expected from the three nearby
proposed developments (per the three aforementioned traffic impact studies) was added on top of
the four percent growth rate to obtain 2020 No Build traffic volumes.
The only intersection pertaining to this study for which site-generated traffic volumes were
developed in the three traffic studies is the Rio Salado Parkway/Ash Avenue intersection. Sitegenerated traffic volumes at the remaining study intersections were established by estimating
intersection turning movements based on existing percentages of movements at each intersection.
The site-generated traffic volumes from nearby proposed developments are shown in Exhibit 7.
2020 No Build ADT volumes were also developed. The same K-factors calculated from the
existing traffic count data were utilized with the 2020 No Build peak hour traffic volumes to
estimate the 2020 No Build ADT volumes. The projected 2020 No Build peak hour and daily
traffic volumes are shown in Exhibit 8.
3.2

Capacity Analysis of Future Conditions

VISSIM simulation models were built for the 2020 No Build AM and PM peak hours that
incorporated the future 2020 No Build peak hour traffic volumes developed for this study. The
Appendix contains the VISSIM 2020 No Build AM and PM model output details.
All study area intersections are anticipated to provide acceptable LOS during the 2020 AM and
PM peak hours. The intersections with the worst LOS are the Rio Salado Parkway/Ash Avenue,
1st Street/Farmer Avenue (North), and 1st Street/Farmer Avenue (South) intersections, which
provide LOS C during the PM peak hour.
A review of 95th percentile queues indicates that future 2020 No Build queues may occasionally
exceed the storage length provided. The longest queue is projected to be approximately 850 feet
during the PM peak hour for the southbound left-turn movement at the Rio Salado Parkway/Ash
Avenue intersection. The 850-foot queue length applies to both southbound left-turn lanes and
indicates that queues could occasionally extend back to the nearby curve on Rio Salado Parkway,
potentially blocking through and right-turning intersection traffic. Providing additional
southbound left-turn storage to reduce the excessive queue would likely require significant
additional right-of-way and reconfiguration of the existing roadway cross-section on Rio Salado
Parkway, which likely are not feasible improvements given the current study area constraints.
3.3

Assessment of Future Conditions

After reviewing the findings from the capacity analysis, it is anticipated that the study area
transportation network will continue to provide acceptable traffic operations through 2020 for the
movements permitted under the existing geometric conditions. Excessive queues may
occasionally develop, but the overall intersection LOS for all study intersections will continue to
be at acceptable levels. As land is redeveloped in the study area, it may be desirable to improve
the transportation network continuity to and through the study area by modifying the existing
roadway geometry.
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Exhibit 7 – Site-Generated Traffic from Nearby Proposed Developments
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Exhibit 8 – 2020 No Build Traffic Volumes
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4.

ALTERNATIVES DEVELOPMENT

While developing alternatives, several constraints had to be accounted for, including the following:
Planned APS substation on southwest corner of the 1st Street/Farmer Avenue (South) intersection;
Recently refurbished building on the east side of Farmer Avenue south of the 1st Street/Farmer
Avenue (South) intersection;
Potential difficulties in ascertaining and obtaining right-of-way on the northeast corner of the 1 st
Street/Farmer Avenue (North) intersection;
Large electrical tower on south side of 1st Street just west of the railroad tracks;
Existing at-grade freight rail and light rail crossings on 1 st Street;
Existing building on the southwest corner of the Rio Salado Parkway/Ash Avenue intersection;
Existing building on the northeast corner of the Rio Salado Parkway/Ash Avenue intersection; and
Existing historic wall and bleachers at ballpark near the northeast corner of the Rio Salado
Parkway/Ash Avenue intersection.
Considering the number and location of the various constraints, the number of potentially viable
alternatives was somewhat limited. Each alternative developed would require some design exceptions
to the City’s current guidelines.
Three potential alignment alternatives, besides the No Build alternative, were developed for
consideration and evaluation. All three alternatives involve minor alignment shifts to consolidate the
four existing study area intersections into two intersections that provide improved continuity in the
study area. The first and second alternatives, known respectively as Option #1 and Option #2, utilize
conventional stop-control on the intersection west of the railroad tracks and conventional signal-control
on the intersection east of the railroad tracks. The third alternative, known as Option #3, utilizes
roundabouts at both the consolidated intersections. The alternatives are described in more detail below.
4.1

Option #1

Option #1 utilizes the existing 1st Street alignment between Farmer Avenue and Rio Salado
Parkway, with 190-foot reverse curves connecting this segment of 1st Street to the roadway
segments west of Farmer Avenue and east of Ash Avenue. The resulting 1st Street alignment has
numerous curves in the study area. Option #1 also realigns a portion of Farmer Avenue to the
east of its current alignment to try to minimize the intersection skew where 1st Street and Farmer
Avenue intersect. Option #1 is shown in Exhibit 9.
4.2

Option #2

Option #2 utilizes a 250-foot reverse curve to connect 1st Street west and east of Farmer Avenue
and then continues straight at a slight angle to the southeast after the railroad crossing to connect
to Rio Salado Parkway east of Ash Avenue. Option #2 is shown in Exhibit 10.
4.3

Option #3

Option #3 utilizes a 110-foot diameter, four-legged, single-lane roundabout at the 1st
Street/Farmer Avenue intersection and a 165-foot diameter, five-legged, double-lane roundabout
at the 1st Street/Rio Salado Parkway/Ash Avenue intersection. The various intersection
approaches are then aligned to intersect the roundabout so as to force vehicles to deflect around
the central island of the roundabout. Option #3 is shown in Exhibit 11.
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Exhibit 9 – Alignment Alternative: Option #1
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Exhibit 10 – Alignment Alternative: Option #2
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Exhibit 11 – Alignment Alternative: Option #3
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4.4

Traffic Volume Redistribution with Alternatives

All three alternatives consolidate the four existing study intersections with some movements
restricted into two intersections with no movements restricted. Existing and future traffic
volumes were redistributed to account for the intersection consolidation and increased mobility
provided by the alternatives. The assumptions made and methodology followed during the traffic
volume redistribution are provided in the Appendix. Exhibit 12, Exhibit 13, and Exhibit 14
show the redistributed existing and future traffic volumes and intersection geometry for Option
#1, Option #2, and Option #3, respectively.

091290005
Final Report
November 2009

City of Tempe
1st Street Alignment Feasibility Study
21

Exhibit 12 – Option #1 Conditions
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Exhibit 13 – Option #2 Conditions
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Exhibit 14 – Option #3 Conditions
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5.

ALTERNATIVES EVALUATION

The No Build alternative and the three alignment alternatives (Option #1, Option #2, and Option #3)
were evaluated based on the following criteria:
Transportation systems operations;
Pedestrian/bicycle operations;
Engineering/environmental impacts;
Development impacts;
Quiet Zone impacts;
Americans with Disabilities Act (ADA) accessibility;
Right-of-way cost; and
Construction cost.
5.1

Transportation Systems Operations

As was mentioned previously, there are no identified crash issues with the existing, or No Build,
study area roadway network. With the intersection consolidation proposed in Option #1 and
Option #2, future crash rates will likely increase slightly due to an increase in potential vehicle
conflict points. This increase in vehicle conflict points occurs because four-legged intersections
have more vehicle conflict points than three-legged intersections. Crash types may change due to
the additional vehicle conflict points. For example, there are typically more right-angle crashes at
four-legged intersections than at three-legged intersections due to the nature of the intersection
geometry and the travel paths of vehicles. With Option #3, future crash rates will likely decrease
slightly due to a decrease in potential vehicle conflict points. This decrease in vehicle conflict
points occurs because roundabouts have fewer vehicle conflict points than standard intersections.
Crash types typically change when roundabouts are implemented, with generally less-severe
crash types such as sideswipe and rear end crashes becoming more common and generally moresevere crash types such as left-turn, right-angle, and head-on crashes becoming less common due
to the nature of the intersection geometry and the travel paths of vehicles. Roundabouts can
initially be confusing to drivers unfamiliar with the roundabout concept, which sometimes results
in incorrect driver behavior.
The City’s Engineering Design Criteria provide guidance on roadway design aspects that should
ideally be implemented to best promote safe and efficient traffic operations. Due to the many
constraints in the study area, some design exceptions to the Engineering Design Criteria would be
required with the alignment alternatives related to curved roadway segments and the intersecting
angle of intersection legs. Based on the conceptual designs for the alignment alternatives, it is
estimated that there will be approximately fourteen design exceptions for Option #1, four design
exceptions for Option #2, and six design exceptions for Option #3. While these design
exceptions may result in atypical roadway geometry features, these design exceptions can safely
be accommodated through measures such as the installation of warning signs and posting of
appropriate speed limits.
The No Build alternative does not allow through traffic on 1st Street to continue going straight at
Farmer Avenue, northbound traffic on Ash Avenue to turn left onto 1st Street, westbound traffic
on Rio Salado Parkway to continue west onto 1st Street, or eastbound traffic on 1st Street to turn
left onto Rio Salado Parkway. All three alignment alternatives will be able to accommodate the
movements currently not allowed, thus improving system continuity and mobility.
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VISSIM simulation models were built for all three alignment alternatives for the 2009 and 2020
AM and PM peak hours. For Option #1 and Option #2, split signal phasing was assumed for the
eastbound and westbound movements and protected left-turn phasing was assumed for the
northbound and southbound left-turn movements. The Appendix contains the VISSIM model
output details for the three alignment alternatives.
For the three alignment alternatives, all study area intersections are anticipated to provide
acceptable LOS during the 2009 and 2020 AM and PM peak hours. For the three alignment
alternatives, the intersection with the worst LOS is the 1st Street/Rio Salado Parkway/Ash Avenue
intersection, which provides LOS D during the 2020 PM peak hour for Option #1 and Option #2
and LOS B during the 2020 PM peak hour for Option #3. Exhibit 15 compares the overall
network delay for the No Build and alignment alternatives for the various analysis periods.
A review of 95th percentile queues indicates that queues may occasionally exceed the storage
length provided for Option #1 and Option #2, with the longest queue projected to be
approximately 700 feet during the 2020 AM peak hour for the westbound left-turn movement at
the 1st Street/Rio Salado Parkway/Ash Avenue intersection. The 700-foot queue length indicates
that queues could occasionally extend back close to the Rio Salado Parkway/Mill Avenue
intersection, potentially blocking through and right-turning intersection traffic. Providing
additional westbound left-turn storage to reduce the excessive queue would likely require
significant additional right-of-way and reconfiguration of the existing roadway cross-section on
Rio Salado Parkway, which likely are not feasible improvements given the current study area
constraints.
Exhibit 15 – Comparison of Network Delay
Network Delay
(seconds/vehicle)
AM Peak
Hour

PM Peak
Hour

2009 No Build

8.7

11.7

2009 Option #1

15.6

22.0

2009 Option #2

16.7

23.5

2009 Option #3

3.1

4.5

2020 No Build

13.0

21.6

2020 Option #1

28.6

36.1

2020 Option #2

29.2

39.4

2020 Option #3

5.4

12.9

Scenario

As was previously described in Section 2.2, the existing bus route in the study area – Route 62 –
has a different travel path for eastbound buses than for westbound buses due to the existing road
network discontinuities. All three alignment alternatives will be able to accommodate the
movements currently not allowed, thus improving bus system continuity and mobility.
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5.2

Pedestrian/Bicycle Operations

Bicycles do not have network continuity for the east/west through, north-to-west, and east-tonorth movements in the No Build condition because those movements are not currently allowed.
All three alignment alternatives will be able to accommodate the movements currently not
allowed, thus improving bicycle network continuity and mobility.
For the No Build, Option #1, and Option #2 alternatives, bike lanes would be provided along the
collector and arterial streets. For Option #3, bicycles would need to utilize the general purpose
lanes within the roundabouts because bike lanes are typically not marked within roundabouts.
According to Roundabouts: An Informational Guide, published by the Federal Highway
Administration in June 2000, bicycle crash and injury rates are similar for roundabouts and
signalized intersections.
For pedestrians, east-west travel time and distance are longer for the No Build alternative than the
alignment alternatives due to the existence of the offset intersections. In addition, pedestrians
lack sidewalk on the east side of Farmer Avenue. Sidewalk could be provided on the
reconfigured portion of the east side of Farmer Avenue under the alignment alternatives.
For the No Build, Option #1, and Option #2 alternatives, protected pedestrian crossing signal
phases would be provided at the signalized Rio Salado Parkway/Ash Avenue intersection. For
Option #3, no protected pedestrian crossing signal phases would be provided at the roundabouts
because roundabouts operate under yield control. This means pedestrians would have to rely on
oncoming traffic to yield to the pedestrians at the crosswalk rather than having a protected signal
phase in which to cross while oncoming through traffic is stopped by a red traffic signal
indication.
While the roundabout yield-to-pedestrian condition is not as accommodating to crossing
pedestrians as protected pedestrian crossing signal phases – especially for visually impaired
pedestrians – it is similar to the common yield-to-pedestrian condition that occurs when vehicles
turn left or right at conventional intersections across crosswalks.
According to Roundabouts: An Informational Guide, roundabouts typically have lower pedestrian
crash and injury rates than signalized intersections. The reduction in crash and injury rates is
attributed to the fact that vehicle speeds are typically much lower at a roundabout than at a
conventional signalized intersection and to the fact that roundabouts have fewer
vehicle/pedestrian conflict points than signalized conventional intersections (e.g., two conflict
points for a single-lane roundabout vs. sixteen conflict points for a conventional intersection with
four single-lane approaches).
5.3

Engineering/Environmental Impacts

Some utility relocations will likely be required for the alignment alternatives. For example,
Option #1 would likely require the relocation of the power pole, electrical boxes, and fire hydrant
on the southeast corner of the 1st Street/Farmer Avenue intersection while Option #2 would likely
require the relocation of the fire hydrant and sewer facilities on the southwest corner of the 1st
Street/Rio Salado Parkway/Ash Avenue intersection. Option #3 would likely require the
relocations mentioned for both Option #1 and Option #2.
There are no known existing drainage problems, so no modifications to drainage facilities are
anticipated to be needed except the limited reconfiguration required as part of the roadway
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reconfiguration that occurs with any of the alignment alternatives. Drainage flow patterns would
likely change more with Option #3 than with Option #1 or Option #2.
Some intersection closure/restriction time is anticipated with the alignment alternatives but no
major constructability issues are anticipated. Roundabout construction is more complicated than
conventional intersection construction so closures/restrictions for Option #3 would likely last
longer than for Option #1 or Option #2.
With the proximity of the at-grade railroad crossing to the modifications proposed in the
alignment alternatives, construction of any of the alignment alternatives will need to ensure that
the existing at-grade railroad crossing remains operational so as not to disrupt railroad operations.
Flaggers may be needed when construction activities occur in the vicinity of the railroad tracks.
The existing environmental impacts will remain unchanged with the No Build alternative. For
Option #1 and Option #2, the increased traffic delay will have adverse impacts on air quality and
fuel consumption and create additional noise pollution. For Option #3, the decreased traffic delay
will reduce existing adverse impacts on air quality and fuel consumption and create less noise
pollution.
For the alignment alternatives, some of the additional right-of-way needed currently has industrial
land uses and could potentially contain hazardous materials that would have to be mitigated
during construction.
5.4

Development Impacts

The No Build alternative would not impact existing adjacent land uses or development
opportunities. The alignment alternatives would be conducive to future changes in land use and
economic development. With Option #3, the center islands of the roundabouts provide the
opportunity for improving visual aesthetics of the area or creating a gateway feature.
5.5

Quiet Zone Impacts

The existing Quiet Zone improvements (i.e., the raised median) at the 1st Street at-grade railroad
crossing would have to be reconfigured with any of the alignment alternatives. These changes,
along with the increase in traffic at the crossing, would likely need to be reviewed by the Federal
Railroad Administration (FRA) to confirm the currently applied supplemental safety measures are
still adequate for the Quiet Zone. It is not anticipated that there would be any issues in creating or
maintaining the Quiet Zone, but involving the FRA in the review of the alignment alternative
design could add time to the design process schedule.
5.6

ADA Accessibility

There are multiple existing pedestrian crossings, some of which do not meet the latest ADA
standards regarding items such as the type of ramps used. With the alignment alternatives, the
consolidation of intersections will reduce the number of pedestrian crossings, and those that do
remain would be reconfigured to meet the latest ADA standards, thus improving ADA
accessibility.
Not having protected pedestrian crossing signal phases at the roundabouts in Option #3 may make
it more challenging for disabled pedestrians to cross at the roundabouts, as described previously
in Section 5.2.
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5.7

Right-of-Way Cost

It is estimated that Option #1 will require the City to acquire approximately 4,612 square feet of
additional right-of-way and 3,895 square feet of additional public easement. Based on an
estimated acquisition unit cost of $85 per square foot, it is estimated that acquiring the right-ofway for Option #1 will cost $650,000-$800,000, depending on current market conditions at the
time the right-of-way is acquired.
It is estimated that Option #2 will require the City to acquire approximately 4,395 square feet of
additional right-of-way and 1,863 square feet of additional public easement. Based on an
estimated acquisition unit cost of $85 per square foot, it is estimated that acquiring the right-ofway for Option #2 will cost $475,000-$575,000, depending on current market conditions at the
time the right-of-way is acquired.
It is estimated that Option #3 will require the City to acquire approximately 9,210 square feet of
additional right-of-way and 3,393 square feet of additional public easement. Based on an
estimated acquisition unit cost of $85 per square foot, it is estimated that acquiring the right-ofway for Option #3 will cost $975,000-$1,175,000, depending on current market conditions at the
time the right-of-way is acquired.
Exhibit 16, Exhibit 17, and Exhibit 18 show where the additional right-of-way and public
easement are anticipated to need to be acquired for Option #1, Option #2, and Option #3,
respectively.
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Exhibit 16 – Option #1 Right-of-Way Needs
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Exhibit 17 – Option #2 Right-of-Way Needs
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Exhibit 18 – Option #3 Right-of-Way Needs
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5.8

Construction Cost

Preliminary opinions of probable cost have been developed for the construction of the alignment
alternatives. Option #1 and Option #2 are estimated to cost $1,000,000-$1,200,000 to construct
while Option #3 is estimated to cost $900,000-$1,100,000. Option #1 and Option #2 are
anticipated to have minimal impacts on existing maintenance costs for the study area. For Option
#3, maintenance costs at the 1st Street/Rio Salado Parkway/Ash Avenue roundabout would likely
be less than the costs of having a signalized intersection instead whereas the maintenance costs at
the 1st Street/Farmer Avenue roundabout would likely be more than the costs of having a stopcontrolled intersection instead. More detail on the preliminary opinions of probable cost is
provided in the Appendix.
5.9

Summary of Evaluation Findings

The evaluation findings are summarized in Exhibit 19 and are explained in more detail in
Exhibit 20. For each of the evaluation criteria, the anticipated net effect (i.e., advantage or
disadvantage) of each alternative is shown. For the No Build alternative, the net effect is
compared to what conditions would be like at typical existing City intersections that permit all
traffic movements and meet current Engineering Design Criteria and ADA Accessibility
standards. For the alignment alternatives, the net effect is compared to the No Build alternative.
Exhibit 19 – Summary of Evaluation Findings
No Build
Alternative

Option #1
Alternative

Option #2
Alternative

Option #3
Alternative

Right-of-Way Cost

$0

$650,000$800,000

$475,000$575,000

$975,000$1,175,000

Construction Cost

$0

$1,000,000$1,200,000

$1,000,000$1,200,000

$900,000$1,100,000

Evaluation Criteria
Transportation Systems Operations
Pedestrian/Bicycle Operations
Engineering/Environmental Impacts
Development Impacts
Quiet Zone Impacts
ADA Accessibility

Strong advantage
Advantage
Neutral
Disadvantage
Strong disadvantage
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Exhibit 20 – Detailed Summary of Evaluation Findings

Evaluation
Criteria
Transportation
Systems
Operations

Pedestrian/
Bicycle
Operations

No Build Alternative

Option #1 Alternative

Option #2 Alternative

Option #3 Alternative

No identified crash problems. Future crash rates
and crash types are anticipated to stay similar to
historical patterns.

Future crash rates will likely increase slightly due to
increase in potential vehicle conflict points. Crash types
may change (e.g., there are typically more right-angle
crashes at four-legged intersections than at three-legged
intersections).

Future crash rates will likely increase slightly due to
increase in potential vehicle conflict points. Crash types
may change (e.g., there are typically more right-angle
crashes at four-legged intersections than at three-legged
intersections).

Future crash rates will likely decrease slightly due to decrease in
potential vehicle conflict points. Crash types may change (e.g.,
sideswipe and rear-end crashes are most common types at
roundabouts). The roundabout configuration may be confusing to
drivers unfamiliar with roundabout intersections, resulting in
incorrect driver behavior.

Some design exceptions to Engineering Design
Criteria exist related to curved roadway
segments.

An estimated fourteen design exceptions to Engineering
Design Criteria will be needed related to curved roadway
segments and angle of legs at intersections.

An estimated four design exceptions to Engineering
Design Criteria will be needed related to curved roadway
segments and angle of legs at intersections.

An estimated six design exceptions to Engineering Design Criteria
will be needed related to curved roadway segments.

Through movement on 1st Street at Farmer
Avenue, west movement from Rio Salado
Parkway to 1st Street, north-to-west movement
from Ash Avenue to 1st Street, and east-to-north
movement from 1st Street to Rio Salado
Parkway are not currently possible.

All movements are possible and there are no offset
intersections.

All movements are possible and there are no offset
intersections.

All movements are possible and there are no offset intersections.

Overall network delay of 21.6 seconds in 2020
PM peak hour represents moderate but
acceptable congestion levels.
Excessive
southbound left-turn queues may occasionally
be present by 2020.

Overall network delay increases to 36.1 seconds in 2020
PM peak hour due to additional traffic in the network and
consolidation of intersections but still represents
acceptable congestion levels. Excessive westbound leftturn queues may occasionally be present by 2020.

Overall network delay increases to 39.4 seconds in 2020
PM peak hour due to additional traffic in the network and
consolidation of intersections but still represents
acceptable congestion levels. Excessive westbound leftturn queues may occasionally be present by 2020.

Overall network delay decreases to 12.9 seconds in 2020 PM peak
hour despite the additional traffic in the network and consolidation
of intersections and represents decreased congestion compared to the
No-Build Option. No excessive queues anticipated by 2020.

Buses do not have network continuity for the
east/west through, north-to-west, and east-tonorth movements.

Network continuity is provided for buses and all
movements are possible.

Network continuity is provided for buses and all
movements are possible.

Network continuity is provided for buses and all movements are
possible.

Net Effect: Disadvantage

Net Effect: Neutral

Net Effect: Neutral

Net Effect: Advantage

Bicycles do not have network continuity for the
east/west through, north-to-west, and east-tonorth movements.

Network continuity is provided for bicycles and all
movements are possible.

Network continuity is provided for bicycles and all
movements are possible.

Network continuity is provided for bicycles and all movements are
possible, although in the roundabouts the bicycles would need to
utilize the general purpose lanes because bike lanes are typically not
marked within roundabouts.

East-west pedestrian travel time and distance are
longer due to offset intersections.

Combining offset intersections
pedestrian travel time and distance.

Combining offset intersections
pedestrian travel time and distance.

east-west

Combining offset intersections shortens east-west pedestrian travel
time and distance.

Pedestrians lack sidewalk on the east side of
Farmer Avenue.

Sidewalk could be provided on the reconfigured portion of
the east side of Farmer Avenue.

Sidewalk could be provided on the reconfigured portion of
the east side of Farmer Avenue.

Sidewalk could be provided on the reconfigured portion of the east
side of Farmer Avenue.

shortens

east-west

shortens

Reduced vehicle speeds and fewer conflict points due to the
roundabout are anticipated to result in reduced crash and injury rates
for pedestrians compared to the other alternatives.
Net Effect: Disadvantage
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Exhibit 20 – Detailed Summary of Evaluation Findings (continued)

Evaluation
Criteria
Engineering/
Environmental
Impacts

Development
Impacts

No Build Alternative

Option #1 Alternative

Option #2 Alternative

Option #3 Alternative

No impacts to existing utilities.

Some utility relocations will likely be required (e.g., the
power pole, electrical boxes, and fire hydrant on the
southeast corner of 1st Street/Farmer Avenue).

Some utility relocations will likely be required (e.g., the
fire hydrant and sewer facilities on the southwest corner of
1st Street/Rio Salado Parkway/Ash Avenue).

Some utility relocations will likely be required (e.g., the power pole,
electrical boxes, and fire hydrant on the southeast corner of 1st
Street/Farmer Avenue and the fire hydrant and sewer facilities on the
southwest corner of 1st Street/Rio Salado Parkway/Ash Avenue).

No known existing drainage problems and no
impacts to drainage structures.

Limited reconfiguration of drainage facilities will be
required with the reconfigured roadway.

Limited reconfiguration of drainage facilities will be
required with the reconfigured roadway.

Limited reconfiguration of drainage facilities will be required with
the reconfigured roadway. Drainage flow patterns are likely to
change more with the roundabout than with the other alternatives.

No construction-related issues because no
construction occurs.

Some intersection closure time is anticipated but no major
constructability issues anticipated.

Some intersection closure time is anticipated but no major
constructability issues anticipated.

Some intersection closure time is anticipated.
Roundabout
construction is more complicated than conventional construction.

Existing environmental impacts will remain
unchanged.

Increased traffic delay will have adverse impacts on air
quality and fuel consumption and create additional noise
pollution.

Increased traffic delay will have adverse impacts on air
quality and fuel consumption and create additional noise
pollution.

Decreased traffic delay will reduce existing adverse impacts on air
quality and fuel consumption and create less noise pollution.

Additional right-of-way needed currently has industrial
land use and could potentially contain hazardous
materials.

Additional right-of-way needed currently has industrial
land use and could potentially contain hazardous
materials.

Additional right-of-way needed currently has industrial land use and
could potentially contain hazardous materials.

Net Effect: Neutral

Net Effect: Disadvantage

Net Effect: Disadvantage

Net Effect: Disadvantage

No impacts to existing adjacent land uses and
development opportunities.

Conducive to future changes in land use and economic
development.

Conducive to future changes in land use and economic
development.

Conducive to future changes in land use and economic development.
Center islands of roundabouts provide opportunity for improving
visual aesthetics of area or creating a gateway feature.

Quiet Zone
Impacts

Americans with
Disabilities Act
(ADA)
Accessibility

Net Effect: Neutral

Net Effect: Advantage

Net Effect: Advantage

Net Effect: Strong advantage

Existing Quiet Zone improvements remain in
place.

Existing Quiet Zone improvements (i.e., the raised
medians) will have to be reconfigured. These changes,
along with the increase in traffic at the crossing, will need
to be reviewed by the Federal Railroad Administration to
confirm the currently applied supplemental safety
measures are adequate for the Quiet Zone.

Existing Quiet Zone improvements (i.e., the raised
medians) will have to be reconfigured. These changes,
along with the increase in traffic at the crossing, will need
to be reviewed by the Federal Railroad Administration to
confirm the currently applied supplemental safety
measures are adequate for the Quiet Zone.

Existing Quiet Zone improvements (i.e., the raised medians) will
have to be reconfigured. These changes, along with the increase in
traffic at the crossing, will need to be reviewed by the Federal
Railroad Administration to confirm the currently applied
supplemental safety measures are adequate for the Quiet Zone.

Net Effect: Neutral

Net Effect: Disadvantage

Net Effect: Disadvantage

Net Effect: Disadvantage

There are multiple existing pedestrian crossings,
some of which do not meet the latest standards.

The consolidation of intersections will reduce the number
of pedestrian crossings.
The reconfigured roadway
segments will be built to the latest ADA standards.

The consolidation of intersections will reduce the number
of pedestrian crossings. The reconfigured roadway
segments will be built to the latest ADA standards.

The consolidation of intersections will reduce the number of
pedestrian crossings. The reconfigured roadway segments will be
built to the latest ADA standards.
There are no protected pedestrian crossing signal phases at a
roundabout so it may be more challenging for disabled pedestrians to
cross at roundabouts.

Net Effect: Disadvantage
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Exhibit 20 – Detailed Summary of Evaluation Findings (continued)

Evaluation
Criteria
Right-of-Way
Cost

Construction Cost

No Build Alternative

Option #1 Alternative

Option #2 Alternative

Option #3 Alternative

No additional right-of-way needed.

Approximately 4,612 square feet of additional right-ofway and 3,895 square feet of additional public easement
needed.

Approximately 4,395 square feet of additional right-ofway and 1,863 square feet of additional public easement
needed.

Approximately 9,210 square feet of additional right-of-way and
3,393 square feet of additional public easement needed.

Right-of-way cost of $0.

Estimated right-of-way cost of $650,000-$800,000.

Estimated right-of-way cost of $475,000-$575,000.

Estimated right-of-way cost of $975,000-$1,175,000.

Estimated construction cost of $0.

Estimated construction cost of $1,000,000-$1,200,000.

Estimated construction cost of $1,000,000-$1,200,000.

Estimated construction cost of $900,000-$1,100,000.

No change to existing maintenance costs.

Minimal anticipated impacts to existing maintenance
costs.

Minimal anticipated impacts to existing maintenance
costs.

Maintenance costs at the 1st Street/Ash Avenue roundabout would
likely be less than the costs of the existing signalized intersection.
Maintenance costs at the 1st Street/Farmer Avenue roundabout
would likely be more than the costs of the existing stop-controlled
intersection.
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6.

STAKEHOLDER INVOLVEMENT

Input was provided during the study by three different stakeholder groups, namely the Technical
Advisory Committee (TAC), the Tempe Transportation Commission, and the Tempe City Council
Transportation Committee.
6.1

Technical Advisory Committee

The study TAC consisted of City of Tempe engineering and planning staff. Four TAC meetings
were held during the course of the study. The first TAC meeting served as a project kick-off
meeting and provided the opportunity to discuss the study process and define roles and
responsibilities for KHA and the TAC. At the second TAC meeting, City staff provided feedback
on KHA’s methodology and findings from the assessment of existing and future conditions. At
the third TAC meeting, City staff provided feedback on the three draft alternatives presented by
KHA. At the fourth TAC meeting, City staff provided feedback on KHA’s evaluation of
alternatives and preliminary recommendations.
6.2

Tempe Transportation Commission

On August 11, 2009, KHA summarized the methodology, findings, and preliminary
recommendations of the 1st Street Alignment Feasibility Study in a presentation to the Tempe
Transportation Commission. The presentation slides are provided in the Appendix. The
Transportation Commission provided the following input:
Option #1 was generally not supported by the Commission because of its numerous curves
and intersection skew;
No comments were received on Option #2 from the Commission;
Option #3 was generally supported by the Commission because it provides the best overall
mobility and accessibility, but there were concerns expressed about pedestrian and bicyclist
safety at the roundabouts and about the impacts of special event closures/restrictions on the
roundabouts; and
Under existing conditions, the short-term benefits of realigning 1st Street don’t justify the
required improvements. As the area becomes redeveloped, there will be a long-term need for
improvements such as realigning 1st Street.
6.3

Tempe City Council Transportation Committee

On September 22, 2009, KHA summarized the methodology, findings, and preliminary
recommendations of the 1st Street Alignment Feasibility Study, along with the input provided by
the Tempe Transportation Commission, in a presentation to the Tempe City Council
Transportation Committee. The presentation slides are provided in the Appendix. The City
Council Transportation Committee provided the following input:
The Committee concurred with the input received from the Transportation Commission;
The Committee suggested that the study be finalized and that no further progress on the
design of improvements happen until development warrants the improvements and/or until
funding is secured for the construction of the proposed improvements;
Acquiring right-of-way on the northeast corner of 1 st Street/Farmer Avenue, if needed, may
take more time to complete than is typical due to issues regarding property rights at that
location;
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If improvements are to be made in the study area, the improvements should correct the
shortcomings of the existing conditions and last well into the future;
Option #3 appears to be a favorable alternative, especially the roundabout east of the railroad
tracks, because it provides the opportunity to create an attractive and unique gateway feature
area; and
Public input on the alternatives and the final design of the selected alternative should be
solicited once funding is secured for the proposed improvements.
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7.

RECOMMENDATIONS
7.1

Recommendations

After reviewing the findings from the assessment of existing and future conditions, the findings
from the evaluation of alignment alternatives, and the input received from stakeholders, it appears
there are feasible alignment alternatives that fulfill the study’s purpose of realigning 1 st Street
between Farmer Avenue and Ash Avenue to improve access to, from, and through the area
adjacent to the offset segment of 1st Street.
It is recommended that:
1) Option #3 (the roundabouts alternative) be considered the recommended long-term solution;
2) Option #2 (the straighter conventional alternative) be carried forward as a secondary solution
that could be implemented in place of, or in conjunction with, Option #3, if desired by the
City;
3) Option #1 (the more curvilinear conventional alternative) be removed from further
consideration; and
4) The No Build alternative be considered an acceptable near-term solution until further
development in the area supports the need to change the study area’s access and geometrics
and funding is secured to implement the desired improvements.
These recommendations are justified because:
Option #3 was determined to be more advantageous for future redevelopment opportunities
than the other alternatives and received support from stakeholders;
A secondary solution may be needed if the potential issues cannot be resolved that were
identified for Option #3 related to right-of-way acquisition, pedestrian and bicycle safety,
special events impacts, or public support. Option #2 is a viable alternative that, while not as
advantageous as Option #3, could be implemented, in part or in whole, if desired;
Option #1 did not receive support from stakeholders; and
While the No Build alternative does not provide the desired network continuity, it does
provide safe and efficient traffic operations for the movements that are permitted. The shortterm benefits of realigning 1st Street don’t justify the cost of the required improvements. As
the area is redeveloped, there will be a long-term need for improvements such as realigning 1st
Street.
7.2

Variations on Recommended Solution

Because traffic conditions and land use change over time, when the time comes that long-term
improvements are needed in the study area, Option #3 should be checked to confirm that it is still
a viable long-term solution using the most currently available traffic and land use information.
There are several different options for lane configurations entering, circulating, and exiting
roundabouts, and these should all be considered before completing the final design of the
improvements. As has been mentioned previously, the at-grade railroad crossing acts as a
common point between Option #2 and Option #3, so that Option #3 could be implemented on one
side of the railroad tracks with Option #2 implemented on the other side of the railroad tracks, if
desired.
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8.

NEXT STEPS

Implementation of the recommended long-term solution should be deferred until development in the
area supports change to the area’s access and geometrics and/or until funding is secured for the
construction of the proposed improvements. This Final Report document should be referenced and
reviewed before implementing any redevelopment plans or infrastructure improvements in the study
area.
Traffic operations throughout the study area should be monitored regularly to determine if there are
significant changes in traffic patterns that would necessitate a re-evaluation of the anticipated traffic
conditions.
Public input on the recommended long-term solution should be solicited once funding is secured for the
proposed improvements.
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