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University Hill Transportation Study
Alternatives Modeling and Analysis

SECTION ONE- INTRODUCTION

The University Hill Transportation Study (the Study) is intended to keep institutions and
business within the University Hill area viable while reducing growth in auto use and
parking. The following technical memorandum describes seven transportation
alternatives and the modeling analysis for each using the Syracuse Metropolitan
Transportation Council (SMTC) Travel Demand Model for the University Hill study area.
For modeling purposes, variations of the selected alternatives are also analyzed.

These transportation alternatives were selected for additional analysis by the University
Hill Working Group from a list of nearly thirty possible alternatives. An in depth
discussion of the long list of possible alternatives is included in the Emerging Concepts
Report.

The purpose of modeling these alternatives is to provide information for the Working
Group to consider when determining which alternative(s) best addresses the four basic
needs for the Study. The four basic needs are specifically outlined in the Needs
Assessment and include accessibility, flexibility, economic vitality and sustainability.

This analysis is helpful in identifying shifts in the demand for travel on various
transportation facilities in the University Hill area based on different changes and/or
improvements to the existing facilities. It is important to note that this transportation
modeling analysis is one of several items the Working Group is using in its decision-
making process. Travel demand depends on the type and intensity of the various land
uses as well as the design of the transportation system and modes used. As a result, a
mixed use land use scenario is also being considered as part of the Study.

The alternatives, as well as a future no-build forecast (“Baseline 2027”), were analyzed
in the 24-hour average daily traffic (ADT) time period for the planning horizon year 2027.
The SMTC regional model was refined for use within the University Hill area. The
refinements incorporated Transportation Analysis Zones (TAZ) for city blocks or
individual institutions and network refinements specific to the study area.

Within this memorandum, key findings are discussed based on travel demand model
runs and impacts on vehicle-miles traveled (VMT) for the University Hill study area and
the SMTC planning region. The analysis is limited to an examination of VMT. Vehicle-
miles are the sum of the distance traveled by all roadway traffic. In this instance, VMT is
also considered a measure of sustainability. For example, a key measurement in
improving the sustainability of a transportation system is the reduction of vehicle
emissions. Vehicle emissions account for over a third of greenhouse gas pollution in the
United States. A reduction in VMT can directly result in a reduction in vehicle emissions.
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SECTION TWO- SUMMARY OF THE ALTERNATIVES

Section 2 includes a description and illustration of the short list of alternatives identified
through the Emerging Concepts Report. A discussion of the modeling results is also
included. In addition, an illustration of the volume to capacity (V/C) ratios with ADT
volumes and the change in 24-hour traffic volume for each alternative are included.
Table 1 outlines the alternatives describe throughout this section.

TABLE 1. TRANSPORTATION ALTERNATIVES

Alternative #

Description

Baseline — No
Improvements

Baseline year 2027 with refinements to the University Hill
demographics/employment datasets, TAZ boundaries, and network
characteristics.

Alternative #1

Widening of all four ramps connecting I-81 with Harrison Street and
Adams Street.

Alternative #1-A

Widening three of four ramps connecting 1-81 with Harrison Street
and Adams Street. (Excludes the northbound on-ramp from Harrison
Street to I-81 due to weaving traffic conflict.)

Alternative #2

New I-81 interchange at E. Castle Road.

Alternative #3

Replacement of traffic signals on Almond Street at Harrison and
Adams Streets with dual-teardrop roundabouts.

Alternative #3-A

This includes modifications to Alternative 3 as follows:
= Replacement of traffic signals on Almond Street at Harrison and
Adams Streets with roundabouts. The roundabout at
Almond/Adams has 3 legs (no circulating roadway on the north
side of the intersection); the roundabout at Aimond/Harrison has
4 legs (to permit southbound Almond Street traffic to turn left
eastbound onto Harrison Street.).

= 2 lanes each direction on Harrison Street from Almond Street to
Crouse Avenue.

= A BRT system, keeping 1-way circulation on Harrison Street
west of Almond Street, but adding contraflow BRT lane on
Harrison Street and narrowing Harrison Street on sections
carrying the BRT to 3 westbound traffic lanes.

Alternative #4

Narrowing of Almond Street at select locations by 1 lane

Alternative #5

Removal of I-81 elevated AlImond Street section — Replace with
Almond Street Boulevard; Interchange geometry and 1-481 speed
enhancements (35 mph) incorporated to re-route through traffic onto
1-481.

Alternative #5-A

Removal of I-81 elevated Aimond Street section — Replace with
Almond Street Boulevard; Interchange geometry and 1-481 speed
enhancements (45 mph) incorporated; this alternative has a higher-
speed and higher-capacity Aimond Street Boulevard than Alternative
5

Alternative #6

Same as Alternative #5 with more extensive reconstruction at 1-81/
1-690 ramp system.

Alternative #7

BRT alignment connecting transit center and University Hill via
Harrison Street; Convert Adams/Harrison streets and
Crouse/University Avenues to two-way operation.

Syracuse Metropolitan Transportation Council | Edwards and Kelcey
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To understand the potential impacts of the alternatives discussed, it is necessary to have
an understanding of the current conditions. Figure 1 illustrates V/C Ratios and ADT
volumes for 2003, the most current data available. It is also important to compare
potential impacts of each alternative on the transportation system for year 2027. 2027
was established as the Build Year early in the study. Figure 2 represents the V/C ratios
and ADT volumes for the Baseline 2027 or the year 2027 with no improvement to the
transportation system.
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FIGURE 1. 2003 V/C RATIOS AND ADT VOLUMES
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Note: V/C Ratio=volume to capacity ratio. A V/C ratio of 1.00 or greater indicates the roadway
segment is at a near capacity. ADT=average daily traffic.
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FIGURE 2. BASELINE 2027 V/C RATIOS AND ADT VOLUMES
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Note: V/C Ratio=volume to capacity ratio. A V/C ratio of 1.00 or greater indicates the roadway
segment is at a near capacity. ADT=average daily traffic.
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FIGURE 3. ALTERNATIVE #1- WIDEN ALL FOUR I-81 RAMPS
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ALTERNATIVE #1.

Description
In this scenario, all four of the ramps connecting 1-81 with Almond Street were widened
with an additional lane (See Figure 3).

Findings

Each of the widened ramps would receive moderate increases in traffic volumes-
between 2.5% and 4.2%—after being widened. The combination of major capacity
increases and moderate traffic volume increases results in significantly lower v/c ratios
and congestion.

Figure 4 illustrates vehicle to capacity ratios (v/c ratios) and average daily traffic volumes
(ADT). The roadway segments colored in red carry higher traffic volumes in this
alternative (relative to the 2027 baseline), and those shaded green carry lower traffic
volumes.

A discernable pattern is that traffic volumes on roadway segments connecting to the |-
81/Almond Street ramp system also increase. This includes Almond Street, Harrison
Street and Adams Street.

The scenario resulted in a minor increase in VMT both in the University Hill study area
and regionally. This is because the increased traffic-moving capacity on the ramps
allows lower volume-to-capacity ratios, and can accommodate additional vehicular traffic
in the vicinity of University Hill. For example, ADT on the southbound exit ramp onto
Harrison Street is forecast to increase from 16,000 to 16,600, and ADT on the
northbound entrance ramp from Harrison Street is forecast to increase from 17,100 to
17,500.

The net increases in ADT and VMT, both on University Hill and regionally, are very
minor.

In Figure 5, the numbers shown are the increases in 24-hour volume. For the purposes
of this technical memorandum, a change in 24-hour traffic volume of greater than 250
vehicles is considered significant. For example, a change in volume of 250 vehicles
over a 24-hour period is equivalent to approximately 25 vehicles during a peak hour.
Alternative 1 results in one area of a significant increase in 24-hour volumes. This
occurs on Harrison Street west of I-81 (an increase of 305 vehicles).

Syracuse Metropolitan Transportation Council | Edwards and Kelcey 9
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FIGURE 4. ALTERNATIVE #1- V/C RATIOS AND ADT VOLUMES FOR 2027
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segment is at a near capacity. ADT=average daily traffic.
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FIGURE 5. ALTERNATIVE #1- CHANGE IN 24-HOUR TRAFFIC VOLUMES FOR 2027
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FIGURE 6. ALTERNATIVE #1A - WIDEN THREE OF THE I-81 RAMPS
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ALTERNATIVE #1-A

Description

In this scenario, three of the ramps connecting 1-81 with Alimond Street were widened to
two lanes each (See Figure 6). The southbound on and northbound off-ramps in the
vicinity of Adams Street were widened, as was the southbound off-ramp in the vicinity of
Harrison Street. (The northbound on-ramp from Harrison Street to 1-81 was not widened
in this scenario as it was determined to be infeasible due to the weaving traffic conflict
with traffic exiting 1-81 northbound onto I-690 eastbound.)

Findings

The scenario resulted in a minor increase in VMT in the University Hill study area, and a
corresponding minor decrease regionally. As illustrated in Figure 7, this is because the
increased traffic-moving capacity on the ramps allow lower v/c ratios, and can
accommodate additional vehicular traffic in the vicinity of University Hill. For example,
ADT on the southbound exit ramp onto Harrison Street is forecast to increase from
16,000 to 16,600, and ADT on the northbound exit ramp onto Adams Street is forecast
to increase from 10,400 to 10,700.

Changes in 24-hour traffic volumes in the 1-81/Almond Street vicinity are shown in Figure
8. As with Alternative 1, the segment immediately west of I-81 on Harrison Street has a
significant increase in 24-hour volumes. In addition, East Adams Street experiences
significant volume increases west of |-81.

The minor decrease in regional VMT is also related to the reduction in congestion (v/c
ratios) on these ramps — motorists take more direct routing paths (and produce fewer
VMT) in a less-congested roadway network. The net changes in ADT and VMT, both on
University Hill and regionally, however are very minor.
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FIGURE 7. ALTERNATIVE # 1A - V/C RATIOS AND ADT VOLUMES FOR 2027
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FIGURE 8. ALTERNATIVE #1A - CHANGE IN 24-HOUR TRAFFIC VOLUMES FOR 2027
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FIGURE 9. ALTERNATIVE #2 - NEw 1-81 INTERCHANGE
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ALTERNATIVE #2.

Description

This scenario involved the addition of a new partial interchange between 1-81 and East
Castle Street, as illustrated in Figure 9. The movements accommodated would be
northbound exit (I-81 to East Castle Street) and southbound entrance to 1-81 (East
Castle Street to 1-81).

Findings

This scenario resulted in reduction in VMT locally within University Hill. This is to be
expected as motorists are presented with more options to access destinations within
University Hill more directly to/from 1-81. Figure 10 illustrated that the two new ramps
collectively would carry approximately 12,200 ADT, and would operate at v/c ratios
below 0.5 (basically free-flow), even if only one lane in width each.

North of the new East Castle Street interchange, ADT on |-81 would decrease from
87,100 to 82,000. This reflects traffic that is currently using the Almond Street ramps
instead routing via the new interchange.

The analysis showed that the location of the new interchange would require some
improvements to Castle Street/Renwick Avenue, and significantly change local traffic
circulation patterns west of I-81. For example, ADT on Oakwood Avenue north of Castle
Street would nearly double from 3,600 to 6,100.

The effects of the proposed new interchange on 24-hour traffic volumes are illustrated in
Figure 11. Alternative 2 will result in significant decreases in 24-hour volumes,
particularly along East Adams Street and west of [-81 on Harrison Street. Volumes also
decreased significantly along Townsend Street between Harrison Street and East
Adams Street.

Syracuse Metropolitan Transportation Council | Edwards and Kelcey 17
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FIGURE 10. ALTERNATIVE #2 - V/C RATIOS AND ADT VOLUMES FOR 2027
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FIGURE 11. ALTERNATIVE #2- CHANGE IN 24-HOUR TRAFFIC VOLUMES FOR 2027
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FIGURE 12. ALTERNATIVE #3-ALMOND STREET DUAL TEAR DROPS

AOOMS ST

HARRISOM 3T

LIWIT OF *4A0UCT
L] ADUCT PILLAR
R OADAY
EHISTING ROADEAY LIMIT

I HEW OPEN SPACE

Syracuse Metropolitan Transportation Council | Edwards and Kelcey

20
Wallace Roberts and Todd | Alta Planning and Design



University Hill Transportation Study
Alternatives Modeling and Analysis

ALTERNATIVE #3.

Description

Figure 12 illustrates Alternative #3. In this scenario the traffic signals on Almond Street
at Adams and Harrison Streets are removed, and the intersection geometry is modified
such that both intersections operate as roundabouts. This configuration is known as a
double-teardrop, because both roundabouts circulate on only three legs.

Findings

Traffic volumes on each of the |-81 on/off-ramps and arterial streets increase in this
scenario, as the double-teardrop configuration provides greater capacity to
accommodate traffic demands than the existing signalized roadway network. This
results in marginally higher VMT in the study area, but (for reasons explained above)
lower VMT regionwide. Figure 13 shows how the double-teardrop roundabouts would
impact v/c ratios and ADT volumes on adjacent streets.

Figure 14 illustrates the changes in 24-hour traffic volumes. This alternative results in
extremely significant increases in 24-hour volumes on Harrison Street and East Adams
Street (west of 1-81). However, large decreases in volumes occur on East Genesee
Street, Erie Boulevard, Townsend Street and East Adams Street (east of I-81).

As analysis of this scenario is closely related to traffic operations at the two critical
intersections, an operational analysis using roundabout analysis software would be
useful to substantiate these findings.
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FIGURE 13. ALTERNATIVE #3 - V/C RATIOS AND ADT VOLUMES FOR 2027
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Note: V/C Ratio=volume to capacity ratio. A V/C ratio of 1.00 or greater indicates the roadway

segment is at a near capacity. ADT=average daily traffic.
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FIGURE 14. ALTERNATIVE #3- CHANGE IN 24-HOUR TRAFFIC VOLUMES FOR 2027
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FIGURE 15. ALTERNATIVE #3A - ALMOND STREET ROUNDABOUT TEARDROPS
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ALTERNATIVE #3-A.

Description
This scenario is a modification of the initial Alternative #3 (see Figure 15), with the
additional components of:

« A fourth leg on the proposed roundabout at Harrison/Almond, permitting traffic
southbound on Almond Street access to eastbound Harrison Street.
The traffic lanes on Harrison Street between Almond Street and Crouse Avenue
are balanced to 2 in each direction

« A BRT system, keeping 1-way circulation on Harrison Street west of Almond Street,
but adding a contraflow BRT lane on Harrison Street and narrowing Harrison Street
on sections carrying the BRT to 3 westbound traffic lanes. This BRT system
connects between Syracuse University and the Centro Common Center at
Salina/Fayette Street. This is the same BRT alignment tested in the initial
Alternative #7

Findings

The modeling results indicated that the movement from southbound Almond Street onto
eastbound Harrison Street is relatively heavy, with an addition of almost 7,000 motorists
using it on a daily basis. There is a corresponding reduction in the traffic volume on both
eastbound Adams Street underneath 1-81 and southbound Almond Street between
Harrison and Adams Streets. ADT on Adams Street drops from 12,700 in the initial
Alternative #3 to 8,600 and ADT on Almond Street drops from 17,700 to 14,800. The
green segments in Figure 16 represent low levels of congestion and progressively get
more congested as the color changes to red (yellow being more congested than green
and orange being less congested than red). There is also a reduction of approximately
500 vehicles on southbound Almond Street south of Adams Street and an increase of
approximately 1,000 vehicles on northbound Almond Street north of Harrison Street.

Figure 17 illustrates the change in 24-hour traffic volumes. The 24-hour traffic volume
increases and decreases resulting from Alternative 3 along Harrison Street, East Adams
Street and Townsend Street are further exacerbated with Alternative 3A.

The BRT s