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July 13, 2022

Nathan Smythers
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Town of Pulaski

42 It Street NW

Pulaski, VA 24301
P:540.994.8617

E: nsmythers@pulaskitown.org
[Sent via Email]

Reference Traffic Study 2Pulaski, VA
Subject: Two-way Traffic Conversion Analysis
Mr. Smythers,

RKA was retained by the Town of Pulaski to conduct a study to determine the feasibility of converting 3 rd Street
and 2nd Street / Main Street from one -way traffic to two -way traffic between Jefferson Avenue and Duncan
Avenue. As part of this study, the existing traffic control was also evaluated. This letter presents the results of
the study.

Executive Summary

A study was conducted to assess existing traffic operations at six intersectionsalong 2nd and 3 Streets in
downtown Pulaski , Virginia. Additionally, the anticipated traffic operations at the same intersections were
analyzed with two -way traffic flow on 2nd and 3d Streets. Traffic volume signal warrants were performed for
the existing signalized intersections in the study area.

The following intersections were studied and are shown in the figure on the following page:

East Main Street / 3rd Street / 2nd Street at Duncan Avenue (unsignalized)
3d Street and Madison Avenue (unsignalized)

3d Street and North Washington Avenue (signalized)

3d Street and Jefferson Avenue (signalized)

2nd Street and Jefferson Avenue (signalized)

2nd Street and Washington Street (signalized)

2nd Street and Madison Avenue (unsignalized)

X X X X X X X

Traffic counts were collected at these intersectionsduring the morning and afternoon peak periods in April of
2022 These intersections were analyzed under existing conditions 2with one -way traffic patterns and existing
signalization or stop sign control, as appropriate. It was found that all study intersections operate with favorable
level of service and minimal queueing under existing conditions.
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A signal warrant analysis (SWA) was performed for each of the existing signalized intersections. This analysis
used traffic volumes to determine if the signals were warranted under existing traffic conditions. It was found
that none of the signal warrants were met for any intersection. The Town may determine if a change in traffic
control is beneficial for the traveling public.

To help inform this decision, the existing signalized intersections were analyzed with all -way stop control under

the two-way traffic pattern conditions. To analyze the study intersections with a two -way traffic pattern along

2nd and 31 streets between Jefferson Avenue and Duncan Avenue, the existing eastvest traffic volumes, as well

as northbound and southbound turning movements were redistributed across the roadway network based on
engineering judgement.

The intersection of East Main Street / 3rd Street / 2nd Street at Duncan Avenue was analyzed both as two-way
stop control and as a roundabout with two -way traffic flow. All the intersections were found to operate at
favorable levels of service with minimal queueing and delay. The intersections also have additional capacity to
accommodate increases in traffic volume due to future development or redevelopment of the downtown area.

The results of this study indicate that a two-way traffic pattern along 2 nd and 31 streets from Jefferson Avenue
to Duncan Avenue can be accommodated by the existing road network with restriping and modifications to
existing traffic control. If the existing signalized intersection remain signalized with the traffic pattern
conversion, they will need to be modified (additional signal heads, new timings, etc.) to accommodate the two -
way traffic flow. Alternatively, the Town may elect to convert the signalized intersections to all-way stop control.
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Study Area

The following existing inter sections were considered in this study:
x East Main Street / 3rd Street / 2nd Street at Duncan Avenue (unsignalized)
3d Streetand Madison Avenue (unsignalized)
3d Street and North Washington Avenue (signalized)
3rd Street and Jefferson Avenue (signalized)
2nd Street and Jefferson Avenue (signalized)
2nd Street and Washington Street (signalized)
2nd Streetand Madison Avenue (unsignalized)

X X X X X X

Refer to the figures, located in Appendix A, for a map highlighting the study intersections.

Data Collection

Existing peak hour traffic volumes were determined based on traffic count data collected at the study
intersections in April of 2022, during a typical weekday AM (6:00AM 2 8:00AM) and PM (3:30PM 2 5:30PM)
peak periods. Existing lane configurati ons (number of traffic lanes on each intersection approach), speed limits,
storage capacities, and other intersection and roadway information within the study area are shown in the
figures as well as2022 existingweekday AM and PM peak hour traffic volume s. Signal timing information was
obtained from the Town of Pulaski. A copy of the traffic count data and signal information is included in the
Appendix Band C, respectively.

Two -Way Traffic Conversion Methodology

To develop an estimate for two -way traffic flow along 2 nd and 31 streets, existing traffic volumes were assumed
to split approximately fifty percent in the east -west direction. Northbound and southbound turning movements
were also divided equally between 2nd and 3rd streets. Northbound and southbound through movements were
maintained as it is not expected they would be significantly impacted by the two -way traffic conversion . This
approach provides a baseline of anticipated traffic operations at the study intersections with the new traffic
pattern. These results can be referenced to determine the likelihood of extra capacity along the segments and at
intersections that can be used to account forpotential traffic increases andshifts due to future development
along either 2nd or 31 street.

Refer to the figures for the converted 2022 two-way traffic weekday AM and PM peak hour traffic volumes.

Signal Warrant Analysis

A signal warrant analysis (SWA) was completed for the four signalized intersections within the study area to
determine if the signals are warranted based on current traffic volumes. The SWAs were performed using
PHWKRGRORJ\ FRQWDLQHG LQ )+:%$-V ODQXDO RQ 8QLIRUP 7UDIILF &RQ
location, the peak hour traffic counts were analyzed. If the peak hour traffic volumes do not meet the warrants,
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it is unlikely volumes at other hours during the day would. No volume warrants were met at any of the
intersections. The SWA reports are included in Appendix D.

The two-way traffic flow scenario analyses the existing signalized intersections as allway stop control to provide
anticipated operations should the Town decide to remove the existing traffic signals.

Capacity Analysis

Level-of-service (LOS) and delay are two measures used to determine how well an intersection is operating.
Typically, LOS D is acceptable for most area. Some agencies acceptOS E or F in downtown business districts
due to limited right -of-way and congestion or to encourage other modes of transportation such as walking,
biking or transit.

Study intersections were analyzed using the methodology outlined in the Highway Capacity Manua(HCM), 6t
Edition published by the Transportation Research Board. Capacity and level of service are the design criteria for
this traffic study. Synchro (Version 10.3) was used to complete the analyses forall study area intersections. N ote
that the unsignalized capacity analysis for two -way stop-control does not provide an overall level of service for
an intersection; only delay for an approach with a conflicting movement. Refer to Table 1 for HCM levels of
service and related average control delay per vehicle for both signalized and unsignalized intersections.

Table 1:Highwa y Capacity Manual + Levels of Service and Delay
UNSIGNALIZED INTERSECTION SIGNALIZED INTERSECTION

LEVEL OF AVERAGE CONTROL DELAY LEVEL OF AVERAGE CONTROL DELAY
SERVICE PER VEHICLE (SECONDS) SERVICE PER VEHICLE (SECONDS)

A 0-10 A 0-10

B 10-15 B 10-20

C 1525 C 20-35

D 25-35 D 3555

E 3550 E 55-80

F >50 F >80
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East Main Street / 31d Street / 2nd Street at Duncan Avenue

The unsignalized intersection of East Main Street / 3rd Street / 2nd Street at Duncan Avenue was analyzed under
2022existing and 2022two -way traffic conditions with the lane configurations and traffic control shown in Table
2. At the request of the Town and due to existing roadway geometry, this intersection was also analyzed as a
roundabout. Refer to Table 2 for a summary of the analysis results during the weekday AM and PM peak hours .
Refer to Appendix E for the Synchro capadty analysis reports and Sidra reports and Appendix L for the
SimTraffic queuing reports.

Table 2: Analysis Summary of East Main Street/ 3 d Street/2 " Street at Duncan Avenue
g WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C (seconds) (seconds) (seconds) (seconds)
H
- EB | 1LT* 1TH, 1 TH-RT - -
zgii ;t)i(;srt,?g WB | 1LT-TH,1TH . N/A - N/A
NB 1TH, 1RT A (9)2 A (10)2
2022 Two EB 1LT,1TH-RT A (81 A (8)t
Way Traffic | WB 1LT,1TH-RT A (81 A (8):
Flow NB 1LT-TH, 1RT A (9)2 N/A A (9)2 N/A
(TWSC*¥ SB 1LT-TH-RT B (14y C (18y
2022 Two- EB 1LT-TH-RT A4) A 4)
way Traffic | WB 1LT-TH-RT A (4) A A (5) A
Flow NB 1LT-TH-RT A4) (4) A 4) (5)
(Roundabout) | SB 1LT-TH-RT A (4) A (4)

1. Level of service for the major-street left-turn movement.

2. Level of service for the minor -street approach.

*Left turn operates under yield control outside of the main intersection
** Two-way stop control (minor approaches stop)

Capacity analysis of 2022 existing traffic conditions indicates that the northbound approach at the intersection
of East Main Street/ 3d Street / 2nd Street at Duncan Avenue is expected to operate at LOS A during the weekday
AM and PM peak hours. The configuration of this intersection in Synchro does not capture the eastbound left -
turn because it is under yield control in the field; however, SimTraffic shows minimal queueing for this
movement. In the field , the westbound approach of East Main Street is shown as a shared left and through lane
and one through lane. Due to limitations of Synchro, the westbound approach was coded as a one right-turn
lane onto 3d Streetand one left-turn lane onto Duncan Avenue. This is expected to provide conservative analysis
results because only one lanewas analyzed from East Main Street onto 3d Street rather than two.

Under 2022 two-way traffic conditions, the major -street left-turn movements and minor street approaches are
anticipated to operate at LOS C or better during the AM and PM peak hours. Under 2022 two-way traffic flow
roundabout traffic conditions, the inters ection is expected to operate at an overall LOS A during the weekday
AM and PM peak hours. It should be noted that installing a roundabout at this intersection may require
additional right -of-way from adjacent properties.
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3d Street and Madison Avenue

The unsignalized intersection of 3d Street and Madison Avenue was analyzed under 2022existing and 2022two -
way traffic conditions with the lane configurations and traffic control shown in Table 3. Refer to Table3 for a
summary of the analysis results. Refer to Appendix F for the Synchro capacity analysis reports and Appendix L
for the SimTraffic queuing reports.

Table 3: Analysis Summary of 3" Street and Madison Avenue

é WEEKDAY AM WEEKDAY PM

P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS

A Approach Overall Approach Overall

C (seconds) (seconds) (seconds) (seconds)

H

WB 1LT-TH, 1 TH-RT

2022 Existing | \ o 1LT, 1TH A (10 N/A B (11p N/A

Conditions | o 1 TH-RT A (10)2 B (11}
2022 Two- | EB 1LT-TH-RT A (7)! A (8)!
Way Traffic | WB 1LT-TH-RT A (7) A (8):
Flow NB |  1LT,1THRT A (10)2 N/A B (11)2 N/A
(TWSC™ | SB 1 LT-TH-RT A (10)? B (11y

1. Level of service for the major-street left-turn movement.
2. Level of service for the minor -street approach.
** Two-way stop control (minor approaches stop)

Capacity analysis of 2022 existing traffic conditions indicate s that the major-street left-turn movement and
minor -street approachesat the intersection of 3d Street and Madison Avenue are expected to operate at LOS A
during the weekday AM peak hour and LOS B during the weekday PM peak hour. Under 2022 two-way traffic
conditions, the major-street approaches are expected to operate at LOS A during the weekday AM and PM peak
hours and the minor -street approaches are expected to operate at LOSB or better during the AM and PM peak
hours. Based on SimTraffic queuing reports, minimal queuing is expected at the intersection.
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3d Street and North Washington Avenue

The intersection of 3 Street and North Washington Avenue was analyzed under 2022 existing and 2022two -
way traffic conditions with the lane configurations and traffic control shown in Table 4. Refer to Table4 for a
summary of the analysis results. Refer to Appendix G for the Synchro capacity analysis reports and Appendix
L for the SimTraffic queuing reports.

Table 4: Analysis Summary of 3" Street and North Washington Avenue
é WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C (seconds) (seconds) (seconds) (seconds)
H
2022 Existing | WB 1LT-TH, 1 TH-RT C (23) B C (24) B
Conditions NB 1LT,1TH A (3) A (4)
(Signalized) | SB 1 TH-RT A (6) (12) A (6) (13)
2022 Two EB 1LT-TH-RT A (8)3 A (9)3
Way Traffic | WB 1LT-TH-RT A (8)3 A A (9)3 A
Flow NB 1LT,1TH-RT A (8)3 (8) A (10)3 (10)
(AWSC**) SB 1LT-TH-RT A (8)3 A (10)3

3. Level of service for all-way stop-controlled approaches.
** All -way Stop Control

Capacity analysis of 2022 existing traffic conditions indicate s that the signalized intersection of 3d Street and
North Washington Street is currently operating at an overall LOS B during the weekday AM and PM peak hour.

Under 2022 two-way traffic conditions , the intersection was analyzed as an allway stop-controlled intersection.
This intersection is expected to operate atan overall LOS A during the weekday AM and PM peak hours under
stop control with a two -way traffic pattern . Based on SimTraffic queuing reports, minimal queuing is expected
at the intersection. The improved levels of service are attributed to the redistribution of traffic due to the two -
way pattern and there is no additional signal delay when all -way stop control is used.
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3d Street and Jefferson Avenue

The intersection of 3d Street and Jefferson Avenuewas analyzed under 2022 existing and 2022two -way traffic
conditions with the lane configurations and traffic control shown in Table 5. Refer to Table5 for a summary of
the analysis results. Refer to Appendix H for the Synchro capacity analysis reports and Appendix L for the
SimTraffic queuing reports.

Table 5: Analysis Summary of 3" Street and Jefferson Avenue
ﬁ WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C (seconds) (seconds) (seconds) (seconds)
H
- EB 1LT,1RT B (13) A (10)
zgiioﬁt)i‘c')sr:'s”g WB 1LT, 1 THRT B (11) B A (8) A
(Signalized) NB 1LT-TH B (12) (11) A (10) (9)
SB 1 TH-RT B (11) A (9)
2022 Two EB 1LT-TH-RT A (7)3 A (8)3
Way Traffic | WB 1LT-TH-RT A (7)3 A A (8)3 A
Flow NB 1LT-TH-RT A (7)3 (7) A (8)3 (8)
(AWSC**) SB 1LT-TH-RT A (7)3 A (8)3

3. Level of service for all-way stop-controlled approaches.
** All -way Stop Control

Capacity analysis of 2022 existing traffic conditions indicates that the signalized intersection of 3rd Street and
Jefferson Avenue currently operate s at an overall LOS Bduring the weekday AM peak hour and LOS A during
the weekday PM peak hour. Under 2022 two-way traffic conditions , the intersection was analyzed as an allway
stop-controlled intersection. This intersection is expected to operate atan overall LOS A during the weekday
AM and PM peak hours under stop control with a two -way traffic pattern . Based on SimTraffic queuing reports,
minimal queuing is expected at the intersection. The improved levels of service are attributed to the
redistribution of t raffic due to the two -way pattern and there is no additional signal delay when all -way stop
control is used.
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2nd Street and Jefferson Avenue

The intersection of 2nd Street and Jefferson Avenuewas analyzed under 2022 existing and 2022two -way traffic
conditions with the lane configurations and traffic control shown in Table 6. Refer to Table6 for a summary of
the analysis results. Refer to Appendix | for the Synchro capacity analysis reports and Appendix L for the

SimTraffic queuing r eports.

Table 6: Analysis Summary of 2" Street and Jefferson Avenue
ﬁ WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C (seconds) (seconds) (seconds) (seconds)
H
2022 Existing | EB 1LT-TH-RT B (11) A B (12) A
Conditions NB 1LT,1TH-RT A (4) A (5)
(Signalized) | SB|  1LT,1TH-RT A (4) (7) A (5) (7)
2022 Two EB 1LT-TH-RT A (7)3 A (8)3
Way Traffic | WB 1LT-TH-RT A (8)3 A A (8)3 A
Flow NB 1LT,1TH-RT A (8)3 (8) A (8)3 (8)
(AWSC**) SB 1LT,1TH-RT A (8)3 A (8)3

3. Level of service for all-way stop-controlled approaches.
** All -way Stop Control

Capacity analysis of 2022 existing traffic conditions indicates that the signalized intersection of 2nd Street and
Jefferson Avenue currently operates at an overall LOS A during the weekday AM and PM peak hours. Under

2022 two-way traffic conditions , the intersection was analyzed as an allway stop-controlled intersection. This
intersection is expected to operate atan overall LOS A during the weekday AM and PM peak hours under stop
control with a two -way traffic pattern . Based on SimTraffic queuing reports, minimal queuing is expected at the
intersection. The improved levels of service are attributed to the redistribution of traffic due to the two -way

pattern and there is no additional signal delay when all -way stop control is used.
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2nd Street and Washington Street

The intersection of 2nd Street and Washington Streetwas analyzed under 2022existing and 2022two -way traffic
conditions with the lane configurations and traffic control shown in Table 7. Refer to Table7 for a summary of
the analysis results. Refer to Appendix Jfor the Synchro capacity analysis reports and Appendix L for the

SimTraffic queuing reports.

Table 7: Analysis Summary of 2" Street and Washington Street

g WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C (seconds) (seconds) (seconds) (seconds)
H
2022 Existing | EB 1LT-TH, 1 TH-RT C (33) B D (36) B
Conditions NB 1TH,1RT A (6) A (8)
(Signalized) | SB 1LT, 1 TH A2) (11) A (3) (13)
2022 Two EB 1LT-TH-RT A (8)3 A (9)3
Way Traffic | WB 1LT-TH-RT A (8)3 A A (9)3 A
Flow NB 1LT-TH, 1 RT A (8)3 (8) A (9)3 (10)
(AWSC**) SB 1LT,1TH-RT A (9)3 B (11p

3. Level of service for all-way stop-controlled approaches.
** All -way Stop Control

Capacity analysis of 2022 existing traffic conditions indicates that the signalized intersection of 2nd Street and
Washington Street currently operates at an overall LOS B during the weekday AM and PM peak hour. The

eastbound approach of 2nd Street is currently operating at LOS C during the weekday AM peak hour and LOS

D during the weekday PM peak hour , which are considered acceptable levels of service.

Under 2022two -way traffic conditions , the intersection was analyzed as an allway stop-controlled intersection.
This intersection is expected to operate at an overall LOS A during the weekday AM and PM peak hours under
stop control with a two -way traffic pattern . Based on SimTraffic queuing reports, minimal queuing is expected
at the intersection. The improved levels of service are attributed to the redistribution of traffic due to the two -
way pattern and there is no additional signal delay when all -way stop control is used.
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2nd Street and Madison Avenue

The unsignalized intersection of 2nd Street and Madison Avenue was analyzed under 2022 existing and 2022
two -way traffic conditions with the lane configurations and traffic control shown in Table 8. Refer to Table8 for
a summary of the analysis results. Refer to Appendix K for the Synchro capacity analysis reports and Appendix

L for the SimTraffic queuing reports.

Table 8: Analysis Summary of 2" Street and Washington Street
IA:; WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C (seconds) (seconds) (seconds) (seconds)
H
- EB 1LT-TH, 1 TH-RT -- -
zgii jt’i‘c'fr:;”g NB 1 TH-RT A (9) N/A A (10 N/A
SB 1LT-TH A (9)? A (10p
2022 Two EB 1LT-TH-RT A (71 A (8)2
Way Traffic | WB 1LT-TH-RT A (71 A (7)t
Flow NB 1LT-TH-RT A (9)2 N/A B (10 N/A
(TWSC*) SB 1LT-TH-RT A (9)? B (10}

1. Level of service for the major-street left-turn movement.
2. Level of service for the minor -street approach.
* Two-way stop control (minor approaches stop)

Capacity analysis of 2022 existing and 2022 tweway traffic conditions indicates that the major-street left-turn
movement and minor -street approaches at theintersection of 2nd Street and Madison Avenue are expected to
operate at LOS B or better during the weekday AM and PM peak hour s. Based on SimTraffic queuing reports,

minimal queuing is expected at the intersection.
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