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AGENDA/STUDY INFORMATION

 Introduction

Meeting Goals/Objectives

 Kickoff Meeting Recap

 Study Intersections & Count Locations

 Study Progress

City Plans/Background

 Individual Intersection Review

 Existing Operational Conditions

 Safety Analysis

 Preliminary Ideas for Consideration

 Open Discussion

 Schedule / Next Steps



MEETING GOALS/OBJECTIVES

Existing 
Conditions:

 Present safety and 
operational analysis 
outcomes

 Feedback on outcomes 
(does it match with daily 
observations?)

Initial 
improvement 

ideas

 Present initial 
improvement ideas

 Input/feedback on 
improvement ideas (What 
needs to be 
added/removed?)

Next Steps

Developing alternatives
 Alternative evaluation 

(qualitative/quantitative)



KICKOFF MEETING RECAP

 Study goals and 
objectives are defined.

 Study area background 
information discussed.

 Study framework 
discussed. 



STUDY INTERSECTIONS & COUNT LOCATIONS



STUDY PROGRESS

COVID-19 Traffic 
Volume Adjustment

 Pre-pandemic 
traffic volumes 
compared to during 
pandemic data

 Adjustment rates 
were proposed 
based on compared 
data and 
engineering 
judgement

Field Review and 
Safety Analysis

 Crash diagrams 
prepared

 Field review along 
with VDOT and City 
staff

 FR300 crash reports 
been reviewed

Existing Safety and  
Operational Analysis

 Synchro model 
developed for 
adjusted turning 
movement counts 
2020 PM peak

 No-Build 2030 
model developed



SCHEDULE

Kick-Off Meeting

October

Scoping, Data 
Collection and 
Existing Conditions

Nov.–Dec.

Meeting #2 Existing 
Conditions, 
Preliminary 
Findings/Concepts

2021 Feb. 16th

Meeting #3 Concept 
Development and 
Screening

Mar.–Apr.

Meeting #4 Cost 
Estimates, 
Schedules, 
Reporting

May–June

Final Report/Study 
Completion

Aug.–Sep.

SMART SCALE 
Applications

Spring 2022



CITY PLANS/BACKGROUND

 The Study will consider 
previously developed 
plans.
 Downtown 

Streetscape plan
 Parking Study
 Downtown traffic 

study
 Liberty Street. & Gay 

Street reconfiguration
 APS implementation

Gay Street 



STUDY INTERSECTIONS
N Liberty St & W Gay St (1)
District PSI Rank #11



OPERATIONAL ANALYSIS EXISTING CONDITIONS

XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 
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SAFETY ANALYSIS
 6/51 injury crashes (12%)

 44 angle crashes (EB/SB 

angle crashes are prominent 

safety concern)

 3 rear end crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
1. Rear End 1 1 1 3
16. Other 1 1
2. Angle 6 7 5 5 9 8 4 44
4. Sideswipe - Same Direction 1 1 2
9. Fixed Object - Off Road 1 1

 Total 6 8 5 6 11 8 6 1 51



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Convert N. Liberty St. to one-way 

(either NB or SB)
2. Relocate stop bars (NB/SB) closer to 

intersection
3. Enhance SB stop sign visibility

Operational:
1. All-way stop control evaluation
2. W Gay Street Lane reconfiguration; add 

bike lane and connect to streetscape 
planned lane configuration between 
Main Street and N Mason Street



STUDY INTERSECTIONS
N Liberty St. and W Wolfe St. (2)
District PSI Rank #43



OPERATIONAL ANALYSIS

XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 
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95th 
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PM 2020 PM 2030



SAFETY ANALYSIS

 14/47 injury crashes (30%)

 37 angle crashes (WB/SB angle 

crashes are prominent safety 

concern)

 5 sideswipe – same direction 

crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
1. Rear End 1 1 2
16. Other 1 1
2. Angle 1 3 8 6 1 5 6 7 37
3. Head On 1 1
4. Sideswipe - Same Direction 1 2 1 1 5
9. Fixed Object - Off Road 1 1
 Total 1 4 9 6 4 7 8 8 47



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Add median channelization on Liberty 

St.
2. Improve sight distance
3. Direction arrow marking on Liberty 

Street
4. Cross traffic doesn’t stop sign

Operational:
1. Evaluate stop bar location (Design 

Vehicle)
2. Lane reconfiguration from downtown 

traffic study (one lane southbound 
approach)

Bike/Ped Accommodation:
1. South side crosswalk on Liberty Street
2. Pedestrian Island / enhanced crosswalk



STUDY INTERSECTIONS
Liberty St. and W Market St. (3)
District PSI Rank #75



OPERATIONAL ANALYSIS

XX 2020 PM Peak Hour
XX 2030 PM Peak Hour LOS

95th 
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Q
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Q
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Lane 
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PM 2020 PM 2030

LOS
95th 

Q
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Lane 
Group

PM 2020 PM 2030



SAFETY ANALYSIS

 7/37 injury crashes (12%)

 26 angle crashes (17 

SB/EB crashes, nearly 

half-half disregarded 

traffic light)

 7 sideswipe crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
1. Rear End 1 1
12. Ped 1 1
15. Backed Into 1 1
2. Angle 6 4 3 2 4 6 1 26
4. Sideswipe - Same Direction 1 1 1 1 1 5
5. Sideswipe - Opposite Direction 1 1 2
9. Fixed Object - Off Road 1 1
 Total 7 5 4 2 6 10 2 1 37



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Add lane use markings on Liberty St
2. Add median channelization on Liberty 

St.
3. Update clearance interval
4. Consider “No Turn On Red” on EBR

Operational:
1. Relocate stop bars (SB/EB/WB) closer 

to intersection
2. Re-evaluate need/operation mode for 

WBL turn lane
3. Convert signal to all-way stop?

Bike/Ped Accommodation:
1. APS



STUDY INTERSECTIONS
N Main St. and Gay St. (4)
District PSI Rank #27



OPERATIONAL ANALYSIS
XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 
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Lane 
Group

PM 2020 PM 2030



SAFETY ANALYSIS

 12/46 injury crashes (26%)

 36 angle crashes (19 NB/EB 

crashes, 12 of them NB drivers 

disregarded traffic light)

 6 sideswipe – same direction 

crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
2. Angle 2 10 3 7 3 2 8 1 36
3. Head On 1 1
4. Sideswipe - Same Direction 1 2 2 1 6
9. Fixed Object - Off Road 1 1 2
Bicyclist 1 1
 Total 2 11 6 9 4 5 8 1 46



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Directional arrows
2. Update clearance interval 

Operational:
1. Lane reconfiguration on Gay 

Street.
2. Lane configuration on Main 

Street (one lane approach from 
downtown traffic study)

Bike/Ped Accommodation:
1. Add crosswalk on north leg
(Planned APS system)



STUDY INTERSECTIONS
N Main St. and Wolfe St. (5)
District PSI Rank #58



OPERATIONAL ANALYSIS

XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 
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SAFETY ANALYSIS

 10/37 injury crashes (27%)

 24 angle crashes (8 NB/EB crashes 

majority of them NB disregarded the 

signal)

 4 sideswipe – same direction crashes

 4 fixed object – off road crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
1. Rear End 1 1 2 4
2. Angle 3 3 3 2 2 6 5 24
3. Head On 1 1
4. Sideswipe - Same Direction 2 1 1 4
9. Fixed Object - Off Road 3 1 4
 Total 3 3 3 5 4 9 9 1 37



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Add lane use markings on Main 

Street

Operational:
1. Relocate stop bars (NB/EB/WB) 

closer to intersection
2. Add near side signal for EB Wolfe 

Street
3. Consider actuation for W Wolfe 

Street



STUDY INTERSECTIONS
N Mason St. and E Wolfe St. (6)
District PSI Rank #93



OPERATIONAL ANALYSIS

XX 2020 PM Peak Hour
XX 2030 PM Peak Hour LOS
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PM 2020 PM 2030



SAFETY ANALYSIS

 4/23 injury crashes (17%)

 13 angle crashes (Majority of crashes 

drivers on Mason St disregarded the 

traffic light)

 4 sideswipe crashes

 2 rear end crashes

2013 2014 2016 2017 2018 2019 2020  Total
1. Rear End 1 1 2
12. Ped 1 1
2. Angle 1 3 2 2 2 3 13
3. Head On 1 1
4. Sideswipe - Same Direction 1 1 2
5. Sideswipe - Opposite Direction 1 1 2
6. Fixed Object in Road 2 2
 Total 1 5 6 2 1 5 3 23



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Extend median to accommodate 

new crosswalk

Operational:
1. Signal phase configuration 

evaluation (left turn phases)
2. Consider signal coordination on 

North Mason Street

Bike/Ped Accommodation:
1. Add crosswalk on north leg
(APS Planned)



STUDY INTERSECTIONS
Mason St. and E Market St. (7)
District PSI Rank #95



OPERATIONAL ANALYSIS

XX 2020 PM Peak Hour
XX 2030 PM Peak Hour LOS
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Q
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SAFETY ANALYSIS

 9/24 injury crashes (38%)

 13 rear end crashes (5 of 

them were WB)

 7 angle crashes

2013 2014 2015 2016 2017 2018 2019  Total
1. Rear End 3 2 3 3 1 1 13
12. Ped 1 1
15. Backed Into 1 1
2. Angle 1 4 1 1 7
3. Head On 1 1
9. Fixed Object - Off Road 1 1
 Total 1 7 3 4 4 3 2 24



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Convert WB approach to TL + R 

and add SBL overlap with EBR, and 
add EB RTOR restriction

Operational:
1. Alternative intersection design
2. Change the WBL lane into a 

through/left turn lane
3. Reconfigure WB approach to L-T-R 

and one receiving lane. 

Bike/Ped Accommodation:
1. Relocate Yield to Pedestrian sign
(APS System Planned)



STUDY INTERSECTIONS
E Market St and Reservoir St. (9)
District PSI Rank #41



OPERATIONAL ANALYSIS
XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 

LOS
95th 

Q
LOS

95th 
Q

SBL
SBT
SBR
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Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
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Group
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LOS
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Q
LOS
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Q
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NBT
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Group

PM 2020 PM 2030

LOS
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Q
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Q
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NBT
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95th 

Q
LOS
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Q
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EBT
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C 262 D 312

Lane 
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PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

EBL
EBT
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Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

WBL
WBT
WBR

C 164 C 194

Lane 
Group

PM 2020 PM 2030



SAFETY ANALYSIS

 7/38 injury crashes (18%)

 20 angle crashes (7 of them 

were SB/WB in which 6 of 

them SB had ROW)

 15 rear end crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
1. Rear End 3 3 2 3 1 1 1 1 15
2. Angle 1 1 3 3 7 3 1 19
4. Sideswipe - Same Direction 1 1
9. Fixed Object - Off Road 1 1 2
Angle 1 1
 Total 4 4 2 7 5 10 4 2 38



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Turn radius redesign / no- right 

on red
2. Clearance interval update

Operational:
1. Lane reconfiguration on Market 

Street
2. Relocate stop bars (Design 

vehicle)
3. Alternative intersection design

Bike/Ped Accommodation:
1. ADA and sidewalk improvement



STUDY INTERSECTIONS
S Mason St. and E Bruce St. (8)
District PSI Rank #37



OPERATIONAL ANALYSIS
XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 

LOS
95th 

Q
LOS

95th 
Q

SBL
SBT
SBR

A A- 0

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

SBL
SBT
SBR

A A- 0

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

NBL
NBT
NBR

A - A -

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

NBL
NBT
NBR

A - A -

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

EBL B 1 B 26
EBT
EBR

B 10 B 12

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

EBL B 1 B 26
EBT
EBR

B 10 B 12

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

WBL
WBR

B 0 B 0

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

WBL
WBR

B 0 B 0

Lane 
Group

PM 2020 PM 2030



SAFETY ANALYSIS

 2/7 injury crashes (29%)

 6 angle crashes

 1 fixed object – off road 

crash

2014 2015 2016 2017 2018  Total
2. Angle 2 2 1 1 6
9. Fixed Object - Off Road 1 1
 Total 2 1 2 1 1 7



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Add intersection warning signs on 

SB Mason Street
2. Improve sight distance

Operational:
1. All-way stop evaluation
2. Remove EB left-turn lane on 

Bruce St
3. Relocate stop bars (EB/WB) close 

to the intersection

Bike/Ped Accommodation:
1. ADA and sidewalk improvement



STUDY INTERSECTIONS
Country Club Rd. and Keezletown Rd. (10)
District PSI Rank #46



OPERATIONAL ANALYSIS
XX 2020 PM Peak Hour
XX 2030 PM Peak Hour 

LOS
95th 

Q
LOS

95th 
Q

SBL A 0 A 0
SBT
SBR

A - A -

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

SBL A 0 A 0
SBT
SBR

A - A -

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

NBL A 0 B 34
NBT
NBR

A - A -

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

NBL A 0 B 34
NBT
NBR

A - A -

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

EBL F 230 F -
EBT
EBR

0B 0 B

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

EBL F 230 F -
EBT
EBR

0B 0 B

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

WBL
WBT
WBR

-D 30 F

Lane 
Group

PM 2020 PM 2030

LOS
95th 

Q
LOS

95th 
Q

WBL
WBT
WBR

-D 30 F

Lane 
Group

PM 2020 PM 2030



SAFETY ANALYSIS

 6/28 injury crashes (21%)

 16 angle crashes

 10 rear end crashes

2013 2014 2015 2016 2017 2018 2019 2020  Total
1. Rear End 4 2 1 2 1 10
2. Angle 2 1 1 3 1 2 6 16
3. Head On 1 1 2
 Total 2 1 5 5 2 2 9 2 28



SAFETY ANALYSIS



PRELIMINARY IDEAS FOR CONSIDERATION

Safety:
1. Relocate WB stop bar closer to the 

intersection
2. Add striping for EB right-turn lane and for 

NB/SB left-turn lanes
3. Add intersection warning signs
4. NE corner turning radius

Operational:
1. Alternative intersection design
2. Add NB/SB left turn lanes

Bike/Ped Accommodation:
1. Add crosswalk on north leg



OPEN DISCUSSION

• Local updates/News

• Feedback on initial 

proposed improvements

• Alternative evaluation 

(Quantitative / Qualitative)

• Public Involvement



SCHEDULE AND NEXT STEPS

Kick-Off Meeting

October

Scoping, Data 
Collection and 
Existing Conditions

Nov.–Dec.

Meeting #2 Existing 
Conditions, 
Preliminary 
Findings/Concepts

2021 Feb. 16th

Meeting #3 Concept 
Development and 
Screening

Mar.–Apr.

Meeting #4 Cost 
Estimates, 
Schedules, 
Reporting

May–June

Public Outreach

Jul – Aug

Final Report/Study 
Completion

Aug.–Sep.

SMART SCALE 
Applications

Spring 2022



Thank you!

QUESTIONS/COMMENTS?




