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This memorandum summarizes the findings of the analysis of the potential conversion of 5th Street
and 6th Street to two-way operation from the existing one-way operation as a couplet. The purpose of
this study is to determine whether conversion to two-way is feasible, identify additional
improvements that may be needed as a result of the conversion, and provide an updated concept
design for the conversion. This memorandum is structured as follows:
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EXECUTIVE SUMMARY
The Downtown Boise Implementation Plan (DBIP) was adopted in August 2013 (Reference 1). The
purpose of the DBIP plan is to coordinate near-term transportation and streetscape improvements in
downtown Boise across multiple agencies. Within the DBIP plan development process, a concept for
conversion of the 5th Street and 6th Street to two-way operation was developed, but was not
recommended due to the need for additional evaluation to determine the feasibility and impact of
the conversion. While there are many considerations with respect to the two-way street conversions,
this study focuses on the traffic operations of the two-way alternative based on existing 2015 traffic
volumes and estimated 2040 traffic volume forecasts.
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The two-way conversion concept plan proposed in DBIP utilized the existing pavement sections of 5th
Street and 6th Street to provide for two way traffic. On 5th Street, the existing two-lane section is
proposed to have one travel lane in each direction throughout the corridor. On 6th Street, the existing
cross-section varies between two and three travel lanes. This results in a proposed configuration on
6th Street of one northbound lane throughout the corridor between Myrtle Street and Fort Street,
two southbound lanes between Fort Street and Idaho Street, and one southbound lane between
Idaho Street and Myrtle Street. The existing southbound right-turn lane at the 6th Street/Front Street
intersection will also remain.
The analysis of the two-way conversion found that the conversion is feasible although there are
advantages and disadvantages with respect to traffic operations. Some improvements are also
recommended if the streets are converted to two-way.
The most significant advantage of the
two-way conversion is the reduction in
southbound travel time during the
weekday p.m. peak hour on 6th Street.
The southbound right-turn movement
vehicle queue from the 6th Street/Front
Street intersection during the weekday
p.m. peak hour currently extends from
Front Street to approximately Idaho
Street, resulting in very high delays for
southbound vehicles on 6th Street during
the weekday p.m. peak hour. Exhibit 1
Exhibit 1. Travel Time Comparison for Peak Directions
illustrates the existing travel times for
the one-way configuration for the peak
traffic directions in the weekday a.m. and p.m. peak hours. By providing a southbound lane on 5th
Street, a portion of the southbound traffic demand on 6 th Street is projected to divert to the 5th
Street, which significantly reduces the queue spillback from the 6th Street/Front Street intersection
and reduces the overall travel time on the corridor for southbound vehicles during the weekday p.m.
peak hour, although southbound vehicles on 5th Street turning onto Front Street would still
experience some additional delay as through vehicles on Front Street at the 6th Street/Front Street
intersection which is not included in the travel time comparison.
The primary disadvantages of the conversion to two-way operation include the following:


Reduction in the available capacity at the study intersections along the corridor.



Potential queues extending a full block length in many locations.



Need for improvements at the 5th Street/Fort Street/Hays Street intersection.
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The recommended mitigations require removing parking spaces.

Exhibit 2 illustrates the number of
intersections in which the volumeto-capacity (V/C) ratio worsened
(V/C ratio increased), improved
(V/C ratio decreased), or did not
change under two-way operation.
As shown in Exhibit 2, the V/C
ratios at a majority of the
intersections are projected to
worsen.
Intersection queuing at some
Exhibit 2. Effect of Two-Way Conversion on Available
locations is also a disadvantage of
Intersection Capacity
the conversion to two-way
operation. Exhibit 3 illustrates the estimated queue lengths under 2040 traffic conditions. As shown
in Exhibit 3, the long southbound queue on 6th Street that occurs during the weekday p.m. peak hour
is significantly improved with the two-way configuration, but there are a number of locations where
the northbound and southbound queues are projected to extend over a block length which could
result in queuing on the side streets and impacts to access driveways.

Exhibit 3. 2040 Estimated 95th Percentile Vehicle Queues (Maximum for both A.M. and P.M. Peak
Hours)

The third disadvantage of the two-way conversion is the impact at the 5th Street/Fort Street/Hays
Street intersection. With, or without, the conversion to two-way, the 5th Street/Fort Street/Hays
Street intersection is projected to require improvements under the 2040 traffic conditions. With the
conversion to two-way, improvements are projected to be needed under 2015 traffic conditions.
Exhibit 4 illustrates the estimated change in average vehicle delay at the 5th Street/Fort Street/Hays
Street intersection.
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As shown in Exhibit 4, the delay significantly increases with two-way conversion. Additionally, the
intersection reaches capacity under 2015 traffic conditions with the two-way conversion. A review of
improvement options identified that addition of turns lanes on the northbound, southbound, and
eastbound approaches would provide adequate capacity through 2040, although other improvement
options for the intersection could be considered in a future intersection study.
Based on the results of the analysis,
the following conclusions can be
made:


Two-way conversion of
5th Street and 6th Street is
feasible and reduces
delay and travel times on
6th Street during the
weekday p.m. peak hour
by
providing
an
alternative
for
southbound commuters
heading
toward
the Exhibit 4. 5th Street/Fort Street/Hays Street Delay Comparison
connector.



Two-way conversion will increase overall delay at a majority of the study intersections.



Based on the operations and queuing analysis, the following additional improvements
should be considered if the streets are converted to two-way operation:
o Minimum recommended improvements:


5th Street/Fort Street/Hays Street – Add turn lanes (removes 15-20 parking
spaces). Perform a study to evaluate other long-term solutions.



5th Street/Front Street – Add a southbound right-turn lane between Grove
and Front Street (removes 15-20 parking spaces).

o Additional improvements that should be considered to address potential queuing
issues:
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5th Street at Main/Idaho – Add a southbound left-turn lane at Main Street
and a northbound left-turn lane at Idaho Street (removes about 25 parking
spaces)



6th Street/Idaho Street – Add a northbound left-turn onto Idaho Street
(removes about 5 parking spaces)
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PROJECT BACKGROUND & PUBLIC INVOLVEMENT
DBIP was adopted in August 2013. The purpose of the DBIP plan is to coordinate near-term
transportation and streetscape improvements in downtown Boise across multiple agencies. Within
the DBIP plan development process, a concept for conversion of 5 th Street and 6th Street to two-way
operation was developed but was not recommended due to the need for additional evaluation to
determine the feasibility and impact of the conversion.
Since the DBIP adoption in 2013, most of the streets recommended for two-way conversion have
been completed, with the conversion of Jefferson Street planned for 2016 being the last major twoway conversion included in the DBIP Plan. Based on a request by the City of Boise to consider the
conversion of 5th Street and 6th Street to two-way operation, ACHD commissioned Kittelson &
Associates, Inc., to evaluate the feasibility and impacts of the two-way conversion.
Due to the technical nature of this feasibility evaluation, a stakeholder committee was utilized which
included representatives from ACHD, the City of Boise, Capital City Development Corporation (CCDC),
and the Downtown Boise Association. Two stakeholder meetings were held during the preparation of
study. The first meeting included a review of the study purpose and the 2015 analysis. The second
meeting included a review of the 2040 analysis and the preliminary study conclusions. Additional
public involvement will be conducted if conversion to two-way is proposed as a project in the future.

PROJECT ALTERNATIVES
In order to assess the feasibility of the two-way conversion, two initial alternatives were studied
which include:


Existing Conditions – This alternative assumes the existing one-way configuration without
any changes. For the future conditions evaluation, conversion of Jefferson Street to twoway was assumed since that is scheduled to occur in 2016.



Two-Way Conversion – This alternative assumes conversion to two-way operation based
on the DBIP concept developed in 2013 along with the Jefferson Street conversion to twoway.

Exhibit 5 shows the two-way concept developed as part of DBIP. The conceptual two-way conversion
plan proposed in DBIP utilizes the existing pavement sections of 5 th Street and 6th Street to provide
for two way traffic. On 5th Street, the existing two-lane section is proposed to have one travel lane in
each direction throughout the corridor. On 6th Street, the existing cross-section varies between two
and three travel lanes. This results in a proposed configuration on 6 th Street of one northbound lane
throughout the corridor between Myrtle Street and Fort Street, two southbound lanes between Fort
Street and Idaho Street, and one southbound lane between Idaho Street and Myrtle Street. The
existing southbound right-turn lane at the 6th Street/Front Street will also remain.
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Exhibit 5. Two-Way Concept Developed in DBIP

Each of the alternatives is reviewed and evaluated with respect to a number of considerations, which
are discussed in the following section. Based on the two-way conversion alternative, a two-way
conversion mitigated alternative was also developed and evaluated.
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TRAFFIC VOLUME DEVELOPMENT
Developing traffic projections in a downtown environment requires a customized approach. Some
reasons this is necessary include:


The COMPASS travel demand model utilizes zones that include groups of blocks and
therefore is not refined enough to be sensitive to land uses such as parking garages,
driveway locations, intersection operations, and the street environment.



There are many choices for drivers in a downtown environment that result in very similar
travel times to destinations.



There are many factors that impact traffic flow in downtown, such as pedestrian crossings
and parking, that can influence driver choices.

Therefore, while the development of the traffic projections are based on the base year and 2040
COMPASS modeling, the refinement of volumes utilized a three-step process:


Step 1: Utilization of the NCHRP 255 procedure to refine the projected volumes for
locations that are not well calibrated.



Step 2: Use of north-south and east-west screen-line traffic volume totals at the edges of
the study area bounded by 3rd Street to the east, 9th Street to the west, Myrtle Street to
the south, and Fort Street to the north.



Step 3: Manual adjustments based on the locations of large traffic generators and a
review of the origins and destinations of traffic with respect to the routes estimated in the
model.

Figures showing the existing and projected traffic volumes for each intersection and key segments are
included in Attachment A. Table 1 shows the percent changes in traffic volumes at a few key locations
on the corridor with the two-way conversion under 2015 traffic conditions.
Table 1. Percent Change in 2015 Volumes for Two-Way Conversion
Percent Change Over Existing One-Way
Location

NB

SB

Total

Weekday AM Peak Hour
N. of Front St.

4%

36%

15%

N. of Idaho St

6%

10%

8%

North of Jefferson St.

9%

14%

11%

Weekday PM Peak Hour
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N. of Front St.

46%

7%

17%

N. of Idaho St

16%

-4%

2%

North of Jefferson St.

5%

4%

4%

Boise, Idaho

5th Street/6th Street Two-Way Conversion Feasibility Study
July 5, 2016

Project #: 19490
Page 8

As shown in Table 1, the two-way conversion is projected to increase total traffic using the 5th Street
and 6th Street corridors. The most significant increases are in the non-peak directions near Front
Street. During the weekday a.m. peak hour, the projections estimate a significant increase in
southbound traffic volumes coming from downtown and heading toward Front Street and Myrtle
Street. A similar increase is projected to occur in the northbound direction in the weekday p.m. peak
hour. These increases are generally due to providing more options to drivers by being able to use
either street to go north or south and to circulate in the study area. For instance, the modeling
identified a reduction in northbound traffic on Capitol Boulevard and southbound traffic on 9th Street
with the conversion of the 5th Street and 6th Street to two-way.

2040 Volume Development
The 2040 traffic projections were developed by factoring the 2015 traffic volumes by a growth rate.
This process was used for the following reasons:


A more detailed process would require estimating the specific locations for new
development and parking lots which could introduce additional error into the analysis.



The historical growth in downtown has been relatively low and spread throughout the
downtown.



Using a straight-line growth rate is consistent to what has been used for similar studies in
the downtown.

Table 2 shows the results of the comparison of the growth projected on 5 th Street and 6th Street.
Table 2. 2040 Growth Estimates based on Projections
Percent Change 2015-2040 (Straight-Line)
Street

Range for Individual Segments

Average Growth
per Year

No Conversion
th

5 Street

+0.6%/yr to +2.76%/yr

2%/yr

6th Street

-2.3%/yr to +1.7%/yr

-0.2%/yr
Total

0.6%/yr

With Conversion
th

-0.6%/yr to +1.9%/yr

0.7%/yr

th

+0.2%/yr to +4.0%/yr

1.0%/yr

5 Street
6 Street

Total

0.9%/yr

Based on the evaluation of traffic growth, an annual growth rate of one percent per year was used to
estimate the projected 2040 traffic volumes.
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ALTERNATIVES EVALUATION
There are many considerations with respect to the two-way street conversions. Some of the common
considerations include business access, the pedestrian and bicycle environment, and ease of
navigation for visitors. While these are the common considerations they don’t directly relate to the
feasibility of converting the streets to two-way. Therefore, this study focuses on the traffic operations
characteristics of the two-way alternative as compared to the one-way alternatives. The traffic
operations criteria that were reviewed as part of this evaluation included:


Volume-to-capacity (V/C) ratio at key intersections



Average delay at key intersections



Average travel time along the corridor



Projected 95th percentile queues along the corridor

This section summarizes the results of the following macroscopic and microscopic operational
analysis under existing and alternative conditions:


2015 conditions analysis of current conditions using the Highway Capacity Manual
methodology and a VISSIM model for a dynamic analysis of the traffic conditions.



2040 conditions analysis using the Highway Capacity Manual methodology and a VISSIM
model for a dynamic analysis of the two alternatives including:
o 2040 One-Way With and Without Jefferson Street Two-Way Conversion; and
o



2040 One Way and Two-Way Conversion.

Summary of the results.

2015 Conditions Analysis
Highway Capacity Manual Analysis
The first measure of effectiveness evaluated was volume-to-capacity (V/C) ratio, which is an output of
the Highway Capacity Manual (HCM) level of service (LOS) analysis. The V/C ratio is a measure of the
amount of the intersection capacity that is utilized based on the traffic volumes and other
characteristics of the intersection. Table 3 shows the V/C ratio and LOS estimated from the Synchro
analysis for the two-way configuration as compared to the existing one-way operation. The green
shaded values indicate intersections where the V/C ratio decreased with two-way conversion and the
red shaded values indicate intersection where the V/C ratio increased.
As shown in Table 3, the impacts on the V/C ratio varied by intersection. In general, V/C ratio
increased on 5th Street during the weekday p.m. peak hour and increased on 6th Street during the
weekday a.m. peak hour. These increases are primarily due to the increased volumes on the
Kittelson & Associates, Inc.
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segments as discussed in the traffic volume development section. Additionally, two-way conversion
generally results in a small increase in V/C ratio for corridors such as 5 th and 6th because of the lack of
left-turn lanes and the potential for left-turning vehicles to block through vehicles in a single lane.
The only intersection that experiences a significant impact under the two-way conversion is the 5th
Street/Fort Street/Hays Street intersection during the weekday p.m. peak hour. The impact is the
result of removing an approach lane on 5th Street, adding southbound through traffic from the north
leg, and an increase in westbound left-turns due to the option of turning left directly on the 5th Street
to head southbound.
Table 3. 2015 LOS Comparison
AM Peak Hour
Intersection

Ex. One-Way Configuration
LOS

V/C Ratio

PM Peak

Two-Way Configuration
LOS

V/C Ratio

Ex. One-Way Configuration

Two-Way Configuration

LOS

V/C Ratio

LOS

V/C Ratio

D

0.75

F

1.231

5th Street
Fort Street/Hays
Street

D

0.74

D

0.65

State Street

B

0.85

C

0.80

B

0.57

C

0.79

Jefferson Street

A

0.28

B

0.48

A

0.23

A

0.41

Bannock Street

B

0.53

B

0.45

B

0.35

B

0.36

Idaho Street

B

0.47

B

0.44

B

0.47

D

0.73

Main Street

B

0.48

B

0.53

B

0.40

A

0.53

Front Street

C

0.57

C

0.54

B

0.60

B

0.84

Myrtle Street

-

-

B

0.46

-

-

B

0.42

6th Street
Fort Street

A

0.49

A

0.55

A

0.50

A

0.48

Hays Street

B

0.28

B

0.24

D

0.49

C

0.35

State Street

B

0.72

B

0.81

C

0.81

C

0.78

Jefferson Street

A

0.19

B

0.50

A

0.33

B

0.33

Bannock Street

B

0.38

B

0.40

A

0.39

B

0.31

Idaho Street

A

0.31

B

0.53

A

0.48

B

0.59

Main Street

A

0.39

B

0.68

A

0.43

B

0.47

Front Street

C

0.41

C

0.61

C

0.65

C

0.66

Myrtle Street

A

0.60

A

0.62

A

0.42

A

0.50

1.

Without signal timing changes which will likely be required

In order to mitigate the impact of the two-way alternative at the 5th Street/Fort Street/Hays Street
intersection, the following improvements were identified:


Modify the signal timing.
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Remove some of the parking on the northbound approach to add a northbound left-turn
lane.



Widen the southbound approach to add a separate southbound right-turn lane which
replaces the existing southbound right-turn lane that would be converted to a
southbound through lane.



Remove the parking on the eastbound approach on Hays Street to add an eastbound
right-turn lane.

Other options that may also be considered at the 5 th Street/Fort Street/Hays Street intersection as
part of a future study are reconfiguration of the intersection or street approaches, restricting certain
turning movements, or a new intersection form such as a roundabout.

VISSIM Analysis
The development of the VISSIM model
started with modifying the VISSIM model
provided by the ACHD, which is much larger
than the study area, to include all the major
intersections along 5th Street and 6th Street
within the study. Exhibit 6 shows the study
area within downtown Boise.
Based on the traffic counts provided by
ACHD, the weekday a.m. peak hour was
identified to generally occur between 7:45
a.m. and 8:45 a.m. and the weekday p.m.
peak hour was identified to occur between
4:30 p.m. and 5:30 p.m.
Three methods were utilized to calibrate
the VISSIM model which included traffic
volumes, travel time, and visual
Exhibit 6. VISSIM Modeling Area
observations.
1. Traffic Volumes – Traffic volumes were calibrated in VISSIM to the turning movement
counts collected in the field and provided in the Synchro model. Volume calibration uses
multiple runs of the model (10 runs) using 10 different random seeds to vary the results.
Those results are then averaged over all runs to serve as a comparison to traffic count
data. Calibration acceptance targets were then compared to a variance statistic called the
GEH Statistic, which is a calculation that compares the difference between volumes
estimated by the model and turning movement volume targets, or traffic counts. The GEH
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Statistic results for the study intersections were well within the acceptance targets,
indicating good calibration with respect to peak hour volumes at the intersections.
2. Travel Time – Travel times were collected during the weekday a.m. peak hour and
weekday p.m. peak hour on Wednesday, December 9, 2015. These “field” travel times
were then compared to travel times from the simulation for the existing one-way
configuration.
Based on an initial review of the travel times from the field versus the un-calibrated
VISSIM model, the following changes were determined to be necessary to better calibrate
the model:


Signal green time for Front Street at the Capitol Boulevard/Front Street intersection
was adjusted during the weekday p.m. peak hour to better simulate the congestion
on Front Street that is impacted by the signals between Capitol Boulevard and 13th
Street, which were not included in the VISSIM network for this project.



The northbound speed on 5th Street was reduced during the weekday a.m. peak
hour in some segments to better match field observations of average travel speeds
during this peak hour.

Table 4 shows the comparison of the average of five recorded travel time runs during
each peak period to the preliminary VISSIM results.
Table 4. Calibration Travel Time Comparison for Existing One-Way Configuration
Travel Time
Route

th

5 Street

AM Peak (seconds)
Segment
n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St

Simulation

Field

Δ1

-11.7

114.0

119.8

-5.8

+13.7

70.9

56.2

+14.7

Direction

Simulation

Field

Δ

NB

100.9

112.6

NB

82.1

68.4

Approx. Net Difference
6th Street

PM Peak (seconds)
1

+2.0 (1%)

Approx. Net Difference

+8.9 (5%)

SB

78.3

66.8

+11.5

132.9

116.8

+16.1

SB

55.5

53.2

+2.3

238.4

243.2

-4.8

Approx. Net Difference

+13.8 (12%)

Approx. Net Difference

+11.3 (3%)

1

Δ represents the time difference (in seconds) between simulated travel time and field collected travel time.

As shown in Table 4, the calibration results identified that the VISSIM travel times were
very close to the existing travel times with respect to the net difference for the route,
although the calibration accuracy varied by segment. Because the VISSIM considers the
travel time for every vehicle and for multiple runs with varying random number seeds, the
VISSIM results include many more samples than the field travel times. Therefore, the
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calibration results being this close to the few travel time runs completed confirms a
relatively good calibration.
3. Visual Calibration – Visual calibration was conducted comparing modeled visualization
with field observations. The observations confirmed that the queue length, congestion
level and driver behavior generally matched the VISSIM model.

VISSIM Analysis Results
The three primary measures of
effectiveness evaluated using VISSIM
included intersection delay, travel time
and queuing.

Table 5. 2015 Intersection Delay Comparison
Intersection Delay
Intersection

Table 5 shows the intersection delay for
the one-way and two way alternatives
during the weekday a.m. and weekday
p.m. peak hours for the 2015 traffic
conditions. The green shaded values
indicate intersections where the delay
decreased and the red shaded values
indicate intersections where the delay
increased.
Exhibit 7 shows a graphical comparison of
the weekday p.m. peak hour delays at the
study intersections.

AM Peak Hour
One Way
(s)

Two-Way
(s)

PM Peak Hour
One Way
(s)

Two-Way
(s)

5th Street
Fort Street/Hays Street

28.7

29.0

32.1

43.6

State Street

5.3

8.7

8.2

14.7

Jefferson Street

5.1

15.9

8.0

17.8

Bannock Street

8.8

12.4

8.4

15.9

Idaho Street

11.9

13.9

12.4

12.0

Main Street

8.0

8.6

7.4

5.8

Front Street

11.0

16.0

3.9

6.5

Myrtle Street

0.4

3.5

0.3

4.1

th

6 Street
Fort Street

7.2

9.4

7.2

8.4

Hays Street

12.0

11.6

9.1

10.6

As shown in Table 5 and Exhibit 7, a
State Street
12.6
17.6
14.5
13.9
majority of the intersections are projected
Jefferson Street
8.8
6.9
10.7
9.7
to experience an increase in the average
Bannock Street
8.1
15.9
22.6
10.7
delay with the two-way conversion. In
Idaho Street
7.4
8.3
20.6
10.0
Main
Street
7.3
8.6
30.1
16.0
general, most of the increases still result in
Front Street
5.4
10.9
32.4
13.6
relatively low average delays. The most
Myrtle Street
2.8
4.0
5.5
4.8
significant improvement is at the
th
intersections on 6 Street where the
average delay is expected to significantly decrease. The decrease in delay is primarily due to a
significant portion of the southbound traffic during the weekday p.m. peak hour shifting to 5th Street.
The shift in southbound traffic results in significantly less delay for the southbound movement at the
intersections between Jefferson Street and Myrtle Street.
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Exhibit 7. 2015 PM Peak Hour Intersection Delay Comparison

The second measure of effectiveness evaluated in VISSIM was travel time. Table 6 shows the
estimated travel times for the 5th Street and 6th Street. The travel times were split at approximately
Idaho Street in order to compare the northern and southern sections. The shading indicates whether
the travel time increases (red) or decreases (green) under the two-way conversion alternative.
Table 6. 2015 Travel Time Comparison
Travel Time
Route

5th Street

6th Street

AM Peak (seconds)
Segment
n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St
n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St

PM Peak (seconds)

Direction

One-Way

Two-Way

One-Way

Two-Way

NB

100.9

102.1

114.0

117.5

NB

82.1

92.4

70.9

129.8

SB

N/A

146.7

N/A

139.4

SB

N/A

66.3

N/A

77.6

NB

N/A

103.3

N/A

157.2

NB

N/A

118.4

N/A

124.8

SB

78.3

75.5

132.9

73.1

SB

55.5

53.3

238.4

69.5

Because traffic has two options under the two-way conversion alternative, a direct comparison
between the existing travel times does not provide a good comparison from the perspective of the
user. Exhibit 8 shows a comparison of the travel times in the peak northbound direction during the
weekday a.m. peak hour and the peak southbound direction during the weekday p.m. peak hour.
As shown in Exhibit 8, during the weekday a.m. peak hour, the northbound travel times on both 5th
Street and 6th Street are slightly higher than the existing travel time on 5th Street under the one-way
configuration. Therefore, a northbound driver coming from Front Street or Myrtle Street into the core
downtown area during the weekday a.m. peak hour will have a choice of either 5 th Street or 6th
Street, both of which will be slower than 5th Street under the existing one-way condition.
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The most significant improvement
under the two-way alternative is a
significant reduction in southbound
travel time during the weekday p.m.
peak hour. The decrease is the result
of providing the option of using 5th
Street to gain access to Front Street
which significantly reduces the traffic
demand and congestion on 6th Street
during the weekday p.m. peak hour.
The final measure of effectiveness that
was evaluated was queuing from Exhibit 8. Travel Time Comparison of Peak Directions
intersections under the alternatives.
The most significant concerns regarding queuing are between Idaho Street and Front Street. Table 7
shows the estimated 95th percentile queues at the key intersections between Front Street and Idaho
Street for the existing one-way and the proposed two-way alternative. The green shaded values
indicate intersections where the queue decreased and the red shaded values indicate intersections
where the queue increased. The gray shaded values indicate intersections where the queues are
projected to exceed, or nearly exceed the storage between intersections.
Table 7. Queuing Comparison Front Street to Idaho Street
AM Peak Hour 95th Percentile Queue
Intersection

Movement

Existing One-Way (ft)

Two-Way (ft)

PM Peak Hour 95th Percentile Queue
Existing One-Way (ft)

Two-Way (ft)

5th Street
5th Street &
Front Street
5th Street &
Main Street
5th Street &
Idaho Street

SBRT

-

162

-

145

NBTH

167

181

130

145

SBTH

-

109

-

137

NBTH

165

175

107

136

SBTH

-

143

-

147

NBTH

178

256

110

172

th

6 Street
6th Street &
Front Street
6th Street &
Main Street
6th Street &
Idaho Street

SB

131

158

695 plus Main & Idaho
Queues (Total ~ 1,290)

412

NBTH

-

303

-

313

SBTH

59

75

319

55

NBTH

-

316

-

325

SBTH

82

70

272

80

NBTH

-

210

-

301
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As shown in Table 7, the most significant issue identified by the queuing analysis is the southbound
queue from the 6th Street/Front Street intersection, which extends through the Main Street and Idaho
Street intersections and nearly to Bannock Street. This issue is evaluated further in the 2040 analysis.
Additionally, the conversion to two-way generally increases queue lengths which is primarily due to
the reduction in northbound lanes on 5th Street. Another contributing factor is the lack of northbound
left-turn lanes on either 5th Street or 6th Street under the two-way alternative. Exhibit 9 illustrates the
approximate queue lengths shown in Table 8 over an aerial photo.

Exhibit 9. 2015 One-Way and Two Way 95th Percentile Queue Lengths (Longest AM or PM Queues)

As shown in Exhibit 9, the most significant improvement with the two-way conversion is in the
southbound direction on 6th Street during the weekday p.m. peak hour. Similar to the delay and travel
time results, the two-way conversion alternative improves traffic operations at the 6th Street/Front
Street intersection.
A risk of the two-way alternative is having queues at Main Street and Idaho Street that extend the
majority of the block length. These queues have the potential to create queues on the side streets.
Also, the northbound queue at the 6th Street/Main Street intersection could potentially extend
toward Front Street. While the queues are relatively long on 6th Street at the Main Street and Idaho
Street intersections under the two-way alternative, provision of a northbound left-turn lane at the 6th
Street/Idaho intersection may reduce the queuing. Improvement options are evaluated in the
following section under the 2040 conditions.
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2040 Conditions Analysis
The 2040 conditions analysis presents the results of the evaluation of the one-way and two-way
alternatives under projected 2040 traffic conditions. Under the 2040 conditions analysis, the
following alternatives were evaluated:


2040 One-Way Comparison with and without Jefferson Street
o Existing configuration without the Jefferson Street two-way conversion
o With the Jefferson Street Conversion



2040 One-Way/Two-Way Comparison



2040 Two-Way with Mitigations & Recommended Improvements

2040 One-Way With and Without Jefferson
Street Two-Way Conversion

Table 8. Jefferson Street Conversion Impact on 2040
One-Way Intersection Delay Comparison

For the 2040 analysis of 5th Street and 6th
Street, conversion of Jefferson Street from oneway westbound to two-way was assumed for
both the 5th Street and 6th Street one-way and
two-way alternatives. During the evaluation of
the one-way alternative for 5th Street and 6th
Street, some potential issues were identified
due to the conversion of Jefferson Street to
two-way while maintaining one-way on 5th
Street and 6th Street.
While the conversion of Jefferson Street to twoway is currently underway, the 2040 conditions
analysis identified that the queue from the
southbound right-turn at the 6th Street/Front
Street intersection during the weekday p.m.
peak hour may create a problem for east-west
through movements on Jefferson Street. Table
8 shows a comparison of the intersection delays
estimated by VISSIM for the conversion of
Jefferson Street to two-way assuming one-way
on 5th Street and 6th Street. As shown in Table
8, the conversion of Jefferson Street to two-way
increases the delay at the Jefferson Street/6th
Street and Jefferson Street/5th Street intersections.
Kittelson & Associates, Inc.

One-Way Alternative
PM Peak Hour

Intersection

Jefferson One-Way
(s)

Jefferson TwoWay (s)

Fort Street/Hays Street

34.8

35.7

State Street

49.2

50.2

Jefferson Street

62.7

102.2

Bannock Street

10.6

12.8

Idaho Street

7.5

7.4

Main Street

7.4

5.8

Front Street

11.3

7.8

Myrtle Street

0.3

0.3

Fort Street

10.3

10.4

Hays Street

9.4

9.2

State Street

120.9

132.7

Jefferson Street

206.3

251.7

Bannock Street

292.7

279.2

Idaho Street

91.0

87.3

Main Street

105.8

96.3

Front Street

57.5

54.9

Myrtle Street

4.9

4.8

5th Street

th

6 Street
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Exhibit 10 shows a screen picture from the VISSIM
modeling of the 5th Street and 6th Street one-way
configuration with the conversion of Jefferson
Street to two-way. As shown in Exhibit 10, the
southbound queue from the 6th Street/Front Street
intersection is projected to extend past the
Jefferson Street intersection and block the
eastbound right-turns and westbound left-turning
movements on Jefferson Street and Bannock
Street. The blockage causes significant queues to
develop on Jefferson Street and Bannock Street. In
order to reduce the queues on Jefferson Street and
Exhibit 11. 2040 PM One-Way with Jefferson
Bannock Street, the following improvements were
Street Two-Way Queuing
identified if queues extend past Bannock Street
and Jefferson Street assuming the one-way configuration remains on 5th Street and 6th Street and
Jefferson Street is converted to two-way:


6th Street/Bannock Street: Add an
eastbound right-turn lane



6th Street/Jefferson Street: Add an
eastbound right-turn lane and a
westbound left-turn lane

Exhibit 11 shows a similar screen picture with
the above mitigations. As shown in Exhibit 11,
with the above mitigations the impacts of the
southbound queue at Bannock and Jefferson are
significantly reduced.
Due to queuing issues at the 6th Street/Jefferson
intersection resulting from the Jefferson Street Exhibit 10. 2040 PM One-Way with Jefferson Street
Two-Way and Turn Lane Mitigations
conversion, the results of the one-way option in
2040 with the Jefferson Street conversion are worse than if Jefferson Street is not converted. While
the turn lanes described above on Jefferson Street and Bannock Street, were not assumed in the 2040
analysis, they should be considered in the future if weekday p.m. peak hour queuing on 6th Street
begins to create queuing on the Jefferson Street and Bannock Street.
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2040 One-Way and Two-Way Conversion
Highway Capacity Manual Analysis
Table 9 shows the V/C ratio and LOS estimated from the Synchro analysis for the two-way
configuration as compared to the existing one-way operation. The green shaded values indicate
intersections where the V/C ratio decreased and the red shaded values indicate intersection where
the V/C ratio increased.
Table 9. Synchro Analysis Results 2040 LOS Comparison
AM Peak Hour
Intersection

One-Way Configuration
LOS

V/C Ratio

PM Peak

Two-Way Configuration
LOS

V/C Ratio

One-Way Configuration

Two-Way Configuration

LOS

V/C Ratio

LOS

V/C Ratio

E

0.99

F

2.08
(0.95)

5th Street
Fort Street/Hays Street
(Add NB LT, EB LT, SB RT)

E

1.17

E

1.04

State Street

E

1.17

D

1.02

C

0.80

D

0.99

Jefferson Street

B

0.56

B

0.61

A

0.34

B

0.52

Bannock Street

C

0.59

E

0.64

A

0.33

B

0.46
1.15
(0.84)

Idaho Street
(Add NB LT)

B

0.59

B

0.56

B

0.61

F

Main Street

B

0.60

B

0.67

B

0.50

A

0.66

Front Street
(Add SB RT, + 130s Cycle)

C

0.71

C

Myrtle Street

-

-

C

0.68

D

0.76

E

1.51
(0.85)

0.57

-

-

B

0.53

th

6 Street
Fort Street

A

0.62

B

0.70

A

0.62

B

0.60

Hays Street

C

0.37

B

0.31

F

0.63

C

0.44

State Street

D

0.89

D

1.03

F

1.14

E

1.03

Jefferson Street

B

0.46

B

0.64

A

0.52

B

0.43

Bannock Street

B

0.38

C

0.51

A

0.43

B

0.39

Idaho Street

A

0.39

B

0.69

A

0.59

B

0.74

Main Street

A

0.49

C

0.86

A

0.55

C

0.60

Front Street

C

0.52

C

0.76

D

0.81

C

0.91

Myrtle Street

A

0.75

A

0.78

A

0.54

A

0.62

As shown in Table 9, the impacts on the V/C ratio varied by intersection. In general, the V/C ratio
increased on 5th Street during the weekday p.m. peak hour and increased on 6th Street during the
weekday a.m. peak hour. These increases correlate to the increased volumes on the segments as
discussed in the traffic volume development section. Additionally, two-way conversion generally
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results in a small increase in V/C ratio for corridors such as 5 th and 6th because of the lack of left-turn
lanes and the potential for a left-turning vehicle to block a through vehicle in a single lane.
As highlighted in bold in the Table 9, five intersections are projected to exceed capacity based on the
level-of-service analysis, which include 5th Street/Fort Street/Hays Street, 5th Street/State Street, 6th
Street/State Street, 5th Street/Idaho Street, and 5th Street/Front Street. While the 5th Street/State
Street, 6th Street/State Street, 5th Street/Idaho Street, and 5th Street/Front Street intersections were
identified at exceeding capacity, the VISSIM analysis presented in the following section found the
average delays to be relatively low indicating that the capacity issue is not expected to cause a
significant delay problem for vehicles even though certain movements may have to wait a signal cycle
to be served.
The most significant impact of the two-way conversion is the 5th Street/Fort Street/Hays Street
intersection during the weekday p.m. peak hour. The impact is the result of removing an approach
lane on Hays Street, adding southbound through traffic from the north leg, and an increase in
westbound left-turns due to the option of turning left directly on the 5th Street to head southbound.
In order to mitigate the impact of the two-way alternative at the 5th Street/Fort Street/Hays Street
intersection, the following improvements were identified:


Modify the signal timing.



Remove of parking on the northbound approach to add a northbound left-turn lane.



Widen the southbound approach to add a separate southbound right-turn lane to replace
the existing southbound right-turn lane which would be converted to a southbound
through lane. Obtaining right-of-way could be difficult than at most typical intersections
because the property is part of federal building complex and will likely require a special
process.



Remove the parking on the eastbound approach on Hays Street to add an eastbound
right-turn lane.

The above improvements at the 5th Street/Fort Street/Hays Street intersection are discussed in
greater detail in the recommendations with two-way section of this study.
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Table 10. VISSIM Analysis Results 2040 Intersection Delay

VISSIM Calibration
The VISSIM calibration for 2040 conditions
focused on the traffic volumes to ensure the
volumes being simulated by the model
reflected the 2040 projections.

VISSIM Analysis Results
The three primary measures of effectiveness
evaluated
using
VISSIM
included
intersection delay, travel time and queuing.
Table 10 shows a comparison of the
intersection delay for the one-way and two
way alternatives during the weekday a.m.
and weekday p.m. peak hours for the 2040
traffic conditions. The green shaded values
indicate intersections where the delay
decreased and the red shaded values
indicate intersections where the delay
increased.

Intersection Delay
Intersection

AM Peak Hour
One Way1
(s)

Two-Way
(s)

PM Peak Hour
One
Way1(s)

Two-Way
(s)

5th Street
Fort Street/Hays
Street

32.3

33.7

35.7

68.3

State Street

7.3

10.8

50.2

22.2

Jefferson Street

14.2

18.7

102.2

22.5

Bannock Street

13.2

15.7

12.8

19.8

Idaho Street

12.9

17.6

12.9

19.4

Main Street

8.4

13.6

7.4

11.7

Front Street

12.4

18.9

7.8

11.3

Myrtle Street

0.6

5.6

0.3

4.5

th

6 Street
Fort Street

5.9

14.2

10.4

11.9

Hays Street

13.0

13.0

9.2

11.9

State Street

15.5

22.5

132.7

22.8

Jefferson Street

14.2

8.5

257.7

17.5

Bannock Street

8.9

18.2

279.2

14.7

Idaho Street

8.4

9.9

87.3

10.7

Main Street

8.2

11.4

96.3

18.9

As shown in Table 10, a majority of the
Front Street
6.0
11.7
54.9
28.2
intersections are projected to experience an
Myrtle Street
3.2
10.9
4.8
5.5
increase in the average delay with the two- 1One-way configuration assumes two-way conversion of Jefferson Street.
way conversion. In general, most of the
increases still result in relatively low average delays. The most significant improvements are at the
intersections on 6th Street, where the average delay is expected to significantly decrease. The
decrease in delay is primarily due to a significant portion of the southbound traffic during the
weekday p.m. peak hour shifting to 5th Street. The shift in southbound traffic results in significantly
less delay for the southbound movement as the intersections between Jefferson Street and Myrtle
Street.
The second measure of effectiveness evaluated in VISSIM was travel time. Table 11 shows the
estimated travel times for the 5th Street and 6th Street. The red shaded values indicated travel times
that will increase with two-way conversion and the green shaded values indicate travel times that will
decrease with conversion.
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Table 11. 2040 Travel Time Comparison
Travel Time
Route

5th Street

6th Street

AM Peak (seconds)
Segment
n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St
n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St

PM Peak (seconds)

Two-Way

One-Way1

Two-Way

106.9

115.7

124.6

151.9

NB

87.8

113.0

77.6

557.2

SB

N/A

150.7

N/A

163.0

SB

N/A

71.0

N/A

142.6

NB

N/A

114.0

N/A

165.8

NB

N/A

128.5

N/A

219.4

SB

80.9

79.7

314.5

79.3

SB

59.3

56.1

356.7

138.2

Direction

One-Way

NB

1

One significant issue that is identified in Table 11 is the northbound travel time on 5th Street between
Idaho Street and Hays Street which increases to over 500 seconds during the weekday p.m. peak hour
under 2040 conditions. This large increase is due to the 5 th Street/Fort Street/Hays Street being
significantly over capacity for the northbound movement due to a lack of gaps for permissive left-turn
movements while maintaining the existing signal timing during the weekday p.m. peak hour. The high
delays will likely cause northbound drivers to divert west to 6th street on Washington Street or
Franklin Street to make a left-turn onto Fort Street or Hays Street. Because most drivers would likely
divert to other routes once the delay reached a few minutes, the northbound travel time on 5 th Street
between Idaho Street and Hays Street would not likely be experienced by drivers. With mitigation at
that intersection, the travel time will reduce to a typical range and therefore is not identified as a
significant issue with the two-way conversion assuming the 5th Street/Fort Street/Hays Street
intersection is improved.
Exhibit 12 shows a comparison of the travel
times in the peak northbound direction
during the weekday a.m. peak hour and the
peak southbound direction during the
weekday p.m. peak hour. As shown in
Exhibit 12, during the weekday a.m. peak
hour, the northbound travel times on both
5th Street and 6th Street are slightly higher
than the travel time on 5th Street under the
one-way configuration. Therefore, a
northbound driver coming from Front
Street or Myrtle Street into the core Exhibit 12. Travel Time Comparison of Peak Traffic
Directions
downtown area during the weekday a.m.
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peak hour will have a choice of either 5th Street or 6th Street, both of which will be slightly slower than
5th Street under the existing one-way condition. The most significant improvement under the twoway alternative is a significant reduction in southbound travel time during the weekday p.m. peak
hour. The decrease is the result of providing the option of using 5 th Street to gain access to Front
Street which significantly reduces the traffic demand and congestion on 6 th Street during the weekday
p.m. peak hour. While the decrease in delay for vehicles that shift to 5th Street is significant,
southbound right-turning vehicles onto Front Street from 5th Street will still have to go through the 6th
Street/Front Street intersection as westbound movements and therefore experience some additional
delay for their trip that is not included in the delays shown in Exhibit 12.
The final measure of effectiveness that was evaluated was queuing from intersections under the
alternatives. Table 12 shows the estimated 95th percentile queues at the key intersections between
Front Street and Idaho Street for the existing one-way and the proposed two-way alternative. The
green shaded values indicate intersections where the queue decreased and the red shaded values
indicate intersections where the queue increased. The gray shaded values indicate intersections
where the queues are projected to exceed, or nearly exceed the storage between intersections.
Table 12. 2040 Queuing Comparison Front Street to Idaho Street
AM Peak Hour 95th Percentile Queue
Intersection

Movement

One-Way (ft)

Two-Way (ft)

PM Peak Hour 95th Percentile Queue
One-Way (ft)

Two-Way (ft)

th

5 Street
th

5 Street &
Front Street
5th Street &
Main Street
5th Street &
Idaho Street

SBRT

-

199

-

175

NBTH

201

175

153

175

SBTH

-

175

-

309

NBTH

216

213

127

174

SBTH

-

150

-

275

NBTH

193

340

138

326

th

6 Street
6th Street &
Front Street
6th Street &
Main Street
6th Street &
Idaho Street
1.

SB

176

207

696 + Main–Jefferson
Queues (Total ~ 2,190)1

633

NBTH

-

362

-

384

SBTH

83

106

353

93

NBTH

-

437

-

397

SBTH

87

80

363

95

NBTH

-

292

-

331

Southbound right-turn traffic demand was not able to be served under the 2040 conditions.

As shown in Table 12, the conversion to two-way generally increases queue lengths which is primarily
due to the reduction in northbound lanes on 5th Street. Another contributing factor is not providing
northbound left-turn lanes on either 5th Street or 6th Street under the two-way alternative. Exhibit 13
illustrates the approximate queue lengths shown in Table 12 over an aerial photo.
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Exhibit 13. 2040 Two Way versus One-Way 95th Percentile Queue Lengths (Longest AM or PM Queues)

As shown in Exhibit 13, the most significant improvement is in the southbound direction on 6 th Street
during the weekday p.m. peak hour. Similar to the delay and travel time results, the two-way
conversion alternative in improves traffic operations at the 6th Street/Front Street intersection.
A risk of the two-way alternative is that queues at Main Street and Idaho Street extend the majority
of the block length. These queues have the potential to create queues on the side streets and the
northbound queues at the 6th Street/Main Street intersection could potentially extend toward Front
Street. While the queues are relatively long on 5th Street and 6th Street at the Main Street and Idaho
Street intersections under the two-way alternative, provision of left-turn lanes may reduce the
queuing. Improvement options are evaluated in the mitigation recommendations with two-way
section of this study.

Summary of Analysis Results
Based on the 2015 and 2040 analysis, the following is a summary of the key advantages and
disadvantages of the one-way and two-way options:

Existing One-Way Alternative:
Advantages:


Lowest cost and impact on parking



Better weekday a.m. peak hour capacity and operations



Minimal queue spillback for northbound traffic



Lower delay for northbound traffic
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Disadvantages:


May require turn lanes at Bannock Street and Jefferson Street due to southbound queuing
from the 6th Street/Front Street intersection.



The southbound queue and delays from the 6th Street/Front Street will grow to the extent
drivers will likely divert to utilize other routes, such as 3rd Street or 9th Street, or make
changes to their travel routes.

Two Way Alternative:
Advantages


Reduces the existing and future southbound queues and high delays from the 6th
Street/Front Street intersection.



Less impact to Jefferson Street and Bannock Street during the weekday p.m. peak hour
caused by queuing of southbound vehicles on 6th Street from Front Street.

Disadvantages:


Additional improvements will be needed at the 5th Street/Fort Street/Hays Street
intersection.



Reduced overall northbound capacity and increased northbound delay.



Many locations where queues extending a full block length.

Based on these findings, the two-way alternative provides a good opportunity to manage future
traffic demands. While there are risks associated with queues backing up between the blocks and
significant improvement needed to the 5th Street/Fort Street/Hays Street intersection, mitigations for
these locations are feasible.
Mitigation opportunities for the weekday p.m. peak hour queuing on 6th Street under the existing
one-way configuration are limited due to the limitations at the 6th Street/Front Street intersection.
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MITIGATION RECOMMENDATIONS WITH TWO-WAY CONVERSION
This section identifies and evaluates potential improvements to the two-way concept design
developed by the DBIP process and used for this study.

Potential Improvement #1: 5th Street/Fort Street/Hay Street Intersection
Based on the analysis, the 5th Street/Fort Street/Hays Street intersection will reach capacity under
2015 traffic conditions if converted to two-way operation. The following improvements were
identified in order to provide sufficient capacity through year 2040:


Northbound left-turn lane (removal of approximately 5-10 parking spaces)



Southbound right-turn lane (requires right-of-way from the federal office complex)



Eastbound left-turn lane (removal of approximately 9-12 parking spaces)

Exhibit
14
shows
the
recommended
improvements. The northbound left-turn lane on
5th Street and southbound right-turn lane from the
Veterans Affairs Medical Center generally replace
existing lanes that serve those turning movements
that would be removed or not allocated to those
turning movements with the conversion to twoway. An eastbound left-turn lane on Hays Street
was also identified to be needed, although there
may be other options to reduce or eliminate the
southbound movement on Hays Street since there
are other route options.
The impact of the improvements to on-street
parking spaces is estimated to be a loss of
Exhibit 14. Improvements at 5th Street/Fort
approximately 15-20 spaces.
Street/Hays Street
With these improvements, the intersection is
projected to operate acceptably through year 2040 and additional lanes reduce the intersection delay
by approximately 30 percent.

Potential Improvement #2: 5th Street/Front Street Intersection
Because much of the southbound right-turning traffic that uses 6th Street to access Front Street under
the one-way configuration is projected to shift to 5th Street, the 5th Street/Front Street intersection is
projected to reach capacity by 2040. Additionally, southbound through vehicles at the 5 th Street/Front
Street intersection may become frustrated waiting behind right-turning vehicles turning onto Front
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Street with the single southbound lane. Therefore, a southbound right turn lane is recommended on
5th Street at the Front Street intersection.
Additionally implementing a 130 second signal
cycle was identified to be needed under 2040
traffic conditions.
Exhibit 15 shows the proposed southbound rightturn lane. The impact of adding the right turn lane
would be approximately 15 to 20 on-street parking
spaces.
The resulting impact of the right-turn lane is a
reduction in average vehicle delay at the
intersection of 20 to 30 percent.
Exhibit 15. 5th Street/Front Street Improvements
with Two-Way Conversion

Potential Improvement #3: 5th Street/Main
Street/Idaho Street Left-Turn Lanes
In order to address the potential queues on 5th Street that are projected to exceed the block lengths,
a southbound left-turn lane at Main Street and a northbound left-turn lane at Idaho Street were
reviewed.
Exhibit 16 shows the locations for the
potential turn lanes on 5th Street.
Based on a review of the concept
design, the addition of the turn lanes
would result in a removal of
approximately 25 on-street parking
spaces
The effect of the turn lanes is a delay
reduction of approximately 30 percent
at the intersections and a queue
reduction of approximately 30 percent.

Exhibit 16. Potential Turn Lanes on 5th Street with Two-Way
Conversion
Because the turn lanes are primarily to
address potential queuing and the
intersections are projected to operate acceptably without the turn lanes, the lanes could be
evaluated after the conversion or traffic monitored to determine if they are needed in the future.
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Potential Improvement #4: 6th
Street/Idaho Street Left-Turn
Lane
In order to address the potential
northbound queues on 6th Street
that are projected to exceed the
block lengths, a northbound leftturn lane at Idaho Street was
reviewed.
Exhibit 17 shows the location for
the potential turn lane. Based on a
review of the concept design, the Exhibit 17. Potential Turn Lanes on 5th Street with Two-Way
Conversion
addition of the turn lane would
result in a removal of approximately
4 to 5 on-street parking spaces.
The impact of the turn lane is a minimal delay and queue reduction. Therefore, the left-turn lane
could be evaluated after the conversion or monitored to determine if it is needed in the future.

Mitigation Analysis Results
The lane configurations proposed above were analyzed and resulted in better operations within the
network. Table 13 summarizes the delay results of the mitigated two-way configuration compared to
the DBIP configuration and the one-way configuration. The delay shaded values indicate intersections
that are projected to experience a reduction in delay (green) or increase in delay (red) versus the
DBIP two-way lane configuration.
As shown in Table 13, most intersections experience a small reduction in delay with the
recommended two-way mitigations. The 5th Street/Fort Street/Hays Street is projected to experience
the most significant improvement. Some intersections will experience a small delay increase, which is
likely due to less traffic congestion upstream of the intersection which increases traffic at the subject
intersection.
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Table 13. 2040 Intersection Delays with the Proposed Two-Way Mitigations

Intersection Delay (s)
AM Peak Hour

Intersection
One Way

DBIP TwoWay

PM Peak Hour
Mitigated
Two-Way

One Way

DBIP TwoWay

Mitigated
Two-Way

5th Street
Fort Street/Hays Street

32.3

33.7

32.9

35.7

68.3

46.6

State Street

7.3

10.8

10.7

50.2

22.2

17.7

Jefferson Street

14.2

18.7

18.2

102.2

22.5

19.3

Bannock Street

13.2

15.7

15.3

12.8

19.8

16.1

Idaho Street

12.9

17.6

16.2

12.9

19.4

12.2

Main Street

8.4

13.6

13.6

7.4

11.7

6.6

Front Street

12.4

18.9

18.5

7.8

11.3

8.6

Myrtle Street

0.6

5.6

5.1

0.3

4.5

4.1

th

6 Street
Fort Street

5.9

14.2

16.5

10.4

11.9

15.7

Hays Street

13.0

13.0

13.7

9.2

11.9

11.6

State Street

15.5

22.5

23.6

132.7

22.8

22.6

Jefferson Street

14.2

8.5

8.4

251.7

17.5

15.7

Bannock Street

8.9

18.2

18.6

279.2

14.7

13.9

Idaho Street

8.4

9.9

9.0

87.3

10.7

10.1

Main Street

8.2

11.4

10.3

96.3

18.9

18.2

Front Street

6.0

11.7

11.8

54.9

28.2

27.9

Myrtle Street

3.2

10.9

10.6

4.8

5.5

5.4

Note: All Scenarios assume two-way conversion of Jefferson Street.

Table 14 shows the mitigated queuing results compared to the DBIP two-way configuration and the
one-way configuration. The delay shaded values indicate intersections that are projected to
experience a reduction in delay (green) or increase in delay (red) versus the DBIP two-way lane
configuration.
Similarly, the mitigated concept produces queue lengths that are mostly equal or shorter than the
DBIP concept for both AM and PM Peak hours. Exhibit 18 illustrates the estimated 95th percentile
queue lengths with the two-way conversion and the recommended mitigations.
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Table 14. 2040 Mitigated Queuing Comparison Front Street to Idaho Street
AM Peak Hour 95th Percentile Queue (ft)

Intersection

Movement

One-Way

DBIP Two-Way

Mitigated
TwoWay

PM Peak Hour 95th Percentile Queue (ft)
One-Way

DBIP TwoWay

Mitigated
Two-way

5th Street
5th Street &
Front Street
5th Street &
Main Street
th

5 Street &
Idaho Street

SBRT

-

199

112

N/A

175

162

NBTH

218

175

112

130

175

162

SBTH

-

175

106

N/A

309

159

NBTH

222

213

231

115

174

145

SBTH

-

150

162

N/A

275

194

NBTH

205

340

335

133

326

156

th

6 Street
6th Street &
Front Street
th

6 Street &
Main Street
6th Street &
Idaho Street
1.

SB

164

207

221

696+ Main–Jefferson
Queues (Total ~ 2,190)1

633

653

NBTH

-

362

361

N/A

384

379

SBTH

84

106

112

353

93

106

NBTH

-

437

384

N/A

397

380

SBTH

98

80

91

370

95

94

NBTH

-

292

232

N/A

331

331

Southbound right-turn traffic demand was not able to be served under the 2040 conditions.

Exhibit 18. Two-Way Mitigated 95th Percentile Queue Lengths as Compared with One-Way Queue
Lengths

Table 15 shows the 2040 travel times for the one-way and two-way options as well as the two-way
mitigated option. The shading indicates whether the travel time decreases (green) or increases (red)
with the conversion.
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Table 15. 2040 Mitigated Travel Time Comparison
Table 16.
2040
Mitigated
Travel Time
Comparison
Travel Time
Route

5th Street

6th Street

AM Peak (seconds)
Segment

n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St
n/o Myrtle St to
Idaho St
n/o Idaho St to
Hays St
s/o Hays St to
Idaho St
s/o Idaho St to
Front St

Direction
One-Way

Two-Way
(DBIP)

NB

106.9

115.7

NB

87.8

SB

PM Peak (seconds)
Two-way
(Mitigated)

Two-way
(Mitigated)

One-Way

Two-Way
(DBIP)

114.7

124.6

151.9

110.8

113.0

104.3

77.6

557.2

97.1

-

150.7

149.5

-

163.0

146.0

SB

-

71.0

62.0

-

142.6

85.1

NB

-

114.0

107.6

-

165.8

163.3

NB

-

128.5

128.7

-

219.4

204.2

SB

80.9

79.7

79.8

314.5

79.3

80.7

SB

59.3

56.1

56.5

356.7

138.2

130.7

As shown in Table 15, most of the estimated travel times experience a small reduction with the
recommended two-way mitigations with the travel time on 5th Street north of Hays Street
significantly improving due to the improvement at the 5th Street/Fort Street/Hays Street intersection.
Exhibit 19 shows a comparison
of the two-way travel time
averages with and without the
mitigations for the peak
directions during the weekday
a.m. and p.m. peak hour.
As shown in Exhibit 19, the
mitigations have a relatively
significant effect on travel time
during the weekday p.m. peak
hour but a much smaller effect
during the weekday a.m. peak
hour.
Exhibit 19. Two-Way Travel Time Comparison with Mitigations
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OTHER FACTORS FOR CONSIDERATION WITH TWO-WAY CONVERSION
While this study did not evaluate the impacts of a two-way conversion on pedestrians, bicycles, or
economic conditions along the corridor, some general information regarding a two-way conversion
was reviewed and summarized in this section.

Pedestrian Environment
Pedestrian environment is often one element proposed as a benefit of two-way conversion.
Pedestrian environment factors typically include:


Posted and managed travel speed on the street



Traffic volumes



Addition of on-street parking



Exposed crossing distance



Sources of pedestrian/auto conflicts



Sidewalk width



Adjacent parking (or buffer to travel lanes)



Frequency of crossing opportunities

In general, these factors will not change with the 5th Street/6th Street two-way conversion with the
possible exception of slightly slower speeds.
The element that potentially differs between alternatives is the total number of pedestrian/auto
conflicts. There are a number of causes of pedestrian/auto conflicts that include:


The number of conflicts points where turning traffic crosses a marked crosswalk during a
pedestrian walk phase.



The volume of turning traffic.

In general, one-way streets reduce vehicle and pedestrian crashes (Reference 2 and 3) although
speeds on one-way streets can be higher which can result on other issues. The most common
reasoning behind the reduction in crashes is that one-way streets result in less conflict with
pedestrians. For instance, a pedestrian crossing a signalized intersection of one-way streets with a
“walk” indication only has to contend with one turning movement (a left-turn or right-turn) that is
allowed to cross the crosswalk. Under a two-way configuration, the pedestrian must contend with
two turning movements (a left-turn and a right-turn) from opposite directions.
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Bicycle Accessibility
While there is not much research on the effect of two-way streets on bicycles, there are advantages
to both configurations. One-way streets provide the ability for vehicle to pass a bicyclist in the second
parallel travel lane without entering the opposing travel lane or trying to get past the bicycle within a
single travel lane. Two-way streets can simplify the bicycle network and reduce the potential for
bicycles to ride on the sidewalks or against traffic. Additionally, less out-of-direction travel associated
with one-way streets has a greater benefit impact on bicycle accessibility due to the shorter distances
of the trips as opposed to cars.

Storefront Exposure
Many retail businesses seek frontage along streets with relatively high traffic volumes as a basic
means of marketing and exposure. Repetitive exposure builds familiarity and develops an association
with a particular street. Thus, many auto-oriented businesses choose very high-volume streets as a
preferred location. These retail businesses
establish a dependency on the traffic passing by
(like a gas station or drive-thru coffee kiosk) to
attract business. Other retailers choose a location
(like a major destination, a mall, or a downtown
core area) to establish an identity and a presence.
These businesses still rely on exposure, but to a
lesser extent, as they seek to diversify their
customer base to surrounding homes and
businesses and the shared customer-base of the
location (i.e. destination, mall, or downtown).
Exhibit 20 shows the concept of how the frontage
on the side corners of an intersection can be
eclipsed from the view of traffic on a one-way
street. When a vehicle is stopped at an
intersection, they are primarily viewing the two
corners in front of them. Therefore, under the
one-way configuration the southeast and
southwest corners of each intersection will have
less exposure than the northeast and northwest
corners.

Exhibit 20. Eclipse of Storefront
Source: Reference 4.

The conclusion drawn from this analysis is that good storefront exposure of all businesses near an
intersection is only achieved by a two-way street, which favors conversion, but the actual impact
varies depending on the land-use on the corner, the building designs on the corners, and the traffic
volume on the street.
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While this issue can be important for retail businesses, there is a limited amount of retail on 5th Street
and 6th Street, so the near-term impact would likely be small. In the long-term, future retail uses may
benefit from the two-way conversion due to the additional storefront exposure and the small
increase in traffic volumes associated with the two-way conversion.

Travel Distance and Access to Businesses
Some businesses prefer two-way streets because it can make navigation easier for first-time
customers to find the business. This is a very difficult factor to evaluate in a downtown area, as
opposed to a main street section of a suburban arterial roadway, because traffic circulation patterns
are more impacted by the location of public parking and the connections to major streets that
provide access to and from the downtown.
One-way street systems can work well in downtown environments, particularly when there is a
complete grid network of streets with regular spacing of intersections. Downtown Boise is challenged
by a mix of one-way and two-way streets, with many one-way streets being converted to two-way
operation. In general, one-way streets can result in additional travel distance for drivers in a
downtown and can also be more difficult to navigate for visitors. Based on our review of converting a
single set of streets, the following was identified:


Changing the streets to two-way helps to minimize out-of-direction travel, regardless of
alternative.



The additional travel distance of approximately one block under the one-way
configuration versus the two way configuration has a small impact on circulating traffic
but is affected by parking locations.

Based on this review, the travel distance and access to businesses is likely better under the two-way
configuration, but not to the extent of some other conversion corridors due to the existing mixture of
one-way and two-way streets, the many route options that are available in the downtown, and lack of
storefront retail on 5th Street and 6th Street.

CONCEPT DESIGN REFINEMENT
Exhibit 21 shows a revised concept design for the two-way conversion of 5th Street and 6th Street to
two-way. The proposed mitigations are shown in yellow which include:


5th Street/Fort Street/Hays Street – Add turn lanes (requires removal of approximately
15-20 parking spaces).



5th Street/Front Street – Add a southbound right-turn lane between Grove Street and
Front Street (requires removal of approximately 15-20 parking spaces)
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On-Street Parking
Removal

On-Street Parking
Removal

On-Street Parking
Removal and Curb
Modifications

On-Street Parking
Removal

Exhibit 21. Revised Concept Design for Two-Way Conversion with Mitigations
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5th Street at Main Street/Idaho Street – Add a southbound left-turn lane at Main Street
and a northbound left-turn lane at Idaho Street (requires removal of approximately 25
parking spaces)



6th Street/Idaho Street – Add a northbound left-turn onto Idaho Street (removes about 5
parking spaces)

CONCLUSIONS
Based on the results of the analysis, the following conclusions can be made:


Two-way conversion of 5th Street and 6th Street is feasible and should reduce delays and
travel times on 6th Street during the weekday p.m. peak hour by providing an alternative
to commuters heading toward the connector.



Two-way conversion could increase overall delay at a majority of the study intersections.



Based on the operations and queuing analysis, the following additional improvements
should be considered if the streets are converted to two-way operation:
o Minimum recommended improvements:


5th Street/Fort Street/Hays Street – Add turn lanes (removes 15-20 parking
spaces) and consider a study to identify long-term solutions.



5th Street/Front Street – Add a southbound right-turn lane between Grove
and Front Street (removes 15-20 parking spaces)

o Additional improvements that should be considered to address potential queuing
issues:





5th Street at Main/Idaho – Add left-turn lanes (removes about 25 parking
spaces)



6th Street/Idaho Street – Add a northbound left-turn lane onto Idaho
Street (removes about 5 parking spaces)

There are other advantages and disadvantages to two-way conversion with respect to
pedestrians, bicycles, and development that should be considered independent of this
technical evaluation.

We trust that this analysis addresses the feasibility of converting 5th Street and 6th Street to two-way.
Please call us at (208) 338-2683 if you have any questions.
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