d.

District Department of Transportation

TABLE OF CONTENTS

Page
Introduction 1
Study Area and Location 1
Data Collection and Model Development 3
Operational Analysis 11
Traffic Analysis Summary 14
Vehicular Traffic Analysis of Key Intersections 15
List of Figures

Figure 1.  Glover Park Traffic Study Area Map 1
Figure 2.  Existing Peak Hour Traffic Volumes 5
Figure 3A. Existing Pedestrian and Bicycle Total Weekday Volumes 6

Figure 3B. Existing Pedestrian and Bicycle Weekday Total Volumes
(Wisconsin Avenue) 7
Figure 4.  Wisconsin Avenue Existing Travel Time and Total Delay (seconds) 8
Figure 5.  Wisconsin Avenue Existing Number of Stops 8
Figure 6.  Wisconsin Avenue Existing Average Speed (mph) 9

List of Tables

Table 1.  Glover Park Corridor Travel Time Summary 4
Table 2.  Summary of Field versus Synchro Network Performance

Measures - Field (Synchro) 10
Table 3.  SYNCHRO and SIMTRAFFIC parameters 10
Table 4.  Summary of Existing Intersection Capacity Analysis, AM (PM) 13
Table 5.  Glover Park Pedestrian Signal Timing Data 33

List of Drawings
Drawing 1. Garfield at New Mexico
Drawing 2. 42™ at Tunlaw
Drawing 3. Fulton at Tunlaw
Drawing 4. Fulton at Bellevue
Drawing 5. Davis at Tunlaw
Drawing 6. Calvert at Tunlaw
Drawing 7. Calvert at Wisconsin
Drawing 8. 36" at Calvert
Drawing 9. 37" at Tunlaw
Drawing 10.W and Hall at Wisconsin
Drawing 11.Massachusetts at Wisconsin
Drawing 12.Massachusetts at Garfield
Drawing 13.0bservatory Circle at Massachusetts and 34" Place
Drawing 14.Wisconsin at 35%

Appendix A - D Available Upon Request

Glover Park Transportation Study ~ Existing Conditions Traffic Analysis Report



d.

District Department of Transportation

INTRODUCTION
The purpose of this report is to document existing traffic conditions in the Glover Park area, including
baseline traffic volumes as well as intersection capacity analysis including level of service.

The report provides an overview of the Glover Park study area including existing roadway geometry,
traffic volumes, signal timing, phasing and travel time and delay data. This data was used to develop
and calibrate a Synchro traffic model for the weekday AM and PM peak periods. The models were
calibrated to accurately represent field-measured conditions. Lastly, field observations of traffic
operations and intersection capacity analysis including levels of service are presented.

STUDY AREA AND LOCATION

The Glover Park study area is located in Ward 3 in the northwest quadrant of Washington, D.C. The
study area is bounded by Cathedral Avenue to the north, Whitehaven Parkway to the south, 42"
Street to the west and 36" Street to the east. Primary study corridors include Wisconsin Avenue,
Massachusetts Avenue, New Mexico Avenue, Tunlaw Road and Cathedral Avenue. There are 24
intersections included in this report, 15 of which are controlled by traffic signals. An area map of the
study area is included in Figure 1.

Figure 1. Glover Park Traffic Study Area Map
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Wisconsin Avenue and Massachusetts Avenue are the principal arterial roadways in the study area.
Wisconsin Avenue is primarily a six lane undivided roadway north of Calvert Street, and four lane
undivided roadway south of Calvert Street. The posted speed limit is 25 miles per hour south of
Massachusetts Avenue. The speed limit increases to 30 mph north of Massachusetts Avenue. The
peak direction of traffic is south during the AM peak period and north during the PM peak period.
Massachusetts Avenue is primarily a four-lane undivided roadway with a posted speed limit of 30 miles
per hour within the study area. The peak direction of traffic is eastbound in the AM peak period and
westbound in the PM peak period.

New Mexico Avenue, Tunlaw Road and Cathedral Avenue are minor arterial streets that provide access
to residential neighborhood streets. The roadways are primarily two lane undivided streets. The
posted speed limit on these streets is 25 miles per hour. Photographs and lane configurations of all
study intersections are included for cross-reference in Appendix A.

The study area is also served by several other transportation modes. Pedestrian movements are
facilitated via sidewalks along all major roadways in the study area. Additionally curb ramps, marked
crosswalks and pedestrian signals are present and all signalized intersections, with the exception of
Tunlaw Road and Calvert Street which does not have pedestrian signals. Two on-road signed bicycle
routes are provided along New Mexico Avenue and Garfield Place

Local bus service provided by the Washington Metropolitan Area Transit Authority

(WMATA) throughout the Glover Park study area. There are approximately 35 bus stops located
primarily along Wisconsin Avenue, Massachusetts Avenue, Cathedral Avenue and New Mexico Avenue.
Glover Park is served by the following bus lines:

e Wisconsin Avenue Line (30, 32, 34, 35, 36) with average headways between 3 to 6 minutes
during peak, 10 to 15 minutes during off-peak

e Sibley Hospital-Stadium-Armory Line (D1) with average headways between 7 and 30 minutes
during the AM and PM peak periods,

e Glover Park - Dupont Circle Line (D2) with average headways between 10 minutes and 18
minutes during the AM and PM peak periods

e Massachusetts/ Cathedral Avenue Line (N2, N3, N4, N6) with average headways between 8 to
30 minutes during the AM and PM peak periods

e Van Ness-Wesley Heights Loop Line (N8) with average headways between 20 and 30 minutes

Residential permit-only parking is permitted on most residential streets in the study area with the
exception of Tunlaw Road which has restricted parking between Benton Street and 39" Streets. On-
street metered parking is permitted along a majority of blocks on both sides of Wisconsin Avenue with
varying restrictions, typically during the AM (7 - 9:30 AM) and PM (4 - 6:30 PM) peak periods. Parking
is not allowed on Massachusetts Avenue.
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DATA COLLECTION AND MODEL DEVELOPMENT

Roadway Geometry

Geometric data such as number of lanes, lane configuration, storage lengths, tapers and distances
between intersections were field-measured and recorded. Photographs of intersections were
obtained for cross-reference. Additionally, traffic regulations such as turn restrictions and parking
regulations were also noted. Turn restrictions are shown on the lane configurations in Appendix A.

Traffic Volumes

Turning movement count and pedestrian data was obtained from the October 2005 Wisconsin Avenue
Corridor Transportation Study prepared by The Louis Berger Group, Inc. for the following
intersections along Wisconsin Avenue: Cathedral Avenue, Garfield Street, Edmunds Street, 37"
Street, Calvert Street, Whole Foods, Hall Place,

Whitehaven Street, Whitehaven Parkway, Wisconsin Avenue at Garfield Street, and Calvert Street at
37" Street and Tunlaw Road at 37" Street. Supplemental turning movement, pedestrian and bicycle
counts were collected in May, June and July 2007 at the following intersections: Cathedral Avenue at
New Mexico Avenue, Cathedral Avenue at Idaho Avenue, Cathedral Avenue at 39*" Street, Wisconsin
Avenue at Massachusetts Avenue, Massachusetts Avenue at Garfield Street, Massachusetts Avenue at
Fulton Street, Massachusetts Avenue at Observatory Circle, Wisconsin Avenue at Fulton Street, Calvert
Street at 36™ Street, Calvert Street at Tunlaw Road and Tunlaw Road at 39" Street. Counts were
performed during the AM (7:00 AM - 9:00 AM) and PM (3:00 - 7:00 PM) peak periods.

All turning movement counts include left turns, through, right turns as well as pedestrian and bicycle
movements for each approach in 15-minute intervals. Counts were not performed on holidays or any
other days that may have resulted in non-responsive data. State-of-the-art handheld electronic
counter devices of the JAMAR Technologies DB-100 and DB-400 types were used.

There is pedestrian and bicycle traffic at most intersections in the study area, with the heaviest peak
hour pedestrian volumes occurring at the intersections of Wisconsin Avenue at Massachusetts Avenue,
Massachusetts Avenue at Observatory Lane, Wisconsin Avenue at Fulton Street and Calvert Street at
Tunlaw Road.

The directional distribution varies between approximately 55% and 70% favoring the inbound
(southbound) and outbound (northbound) traffic during the AM and PM peaks, respectively. Peak hour
vehicular traffic volumes are shown in Figure 2. Peak period total pedestrian and bicycle volumes
are shown in Figures 3a and 3b. Detailed traffic, pedestrian and bicycle count data is included in
Appendix B.

Signal Timing and Phasing

Existing signal timing and phasing data, including cycle lengths, splits and offsets, was obtained from
the D.C. Department of Transportation. The signals in the study area operate in a coordinated mode,
primarily running a 100-second cycle length during the AM and PM peak hours. Clearance intervals
(vellow + all red) typically range from 3 to 6 seconds. Several intersections, such as Wisconsin and
Cathedral/ Massachusetts, Wisconsin and Whitehaven Place/ Whitehaven Parkway and Calvert at 37"/
Wisconsin are run from a single traffic controller. Pedestrian signal timing, including walk/ flashing
walk and flashing don’t walk times were also obtained for input. Detailed signal timing charts are
included in Appendix C.

Travel Times

Travel time data was collected utilizing Global Positioning System Time Reference Receiver devices
(GPS TRR). The GPS TRR unit was installed in a test vehicle. Time-stamped coordinates were
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collected in 0.10-second increments. This information was then downloaded and reduced to derive
travel time and speeds. Travel time runs were performed using the “floating car” methodology. In
this method, a test vehicle is driven at an average speed through the arterial, allowing vehicular
speed to be dictated by the platoon speed, not the posted speed limit. Travel time measurements
begin when the test vehicle passes the stop line at the first intersection, and end when the vehicle
passes the stop line at the last intersection in the section of arterial being evaluated.

Travel time runs were performed along Wisconsin Avenue between Cathedral Avenue and Whitehaven
Parkway (approximately 0.90 miles) and along Cathedral Avenue/Massachusetts Avenue between New
Mexico Avenue and Observatory Circle (approximately 1.0 miles) in the northbound and southbound
directions during the AM and PM peak periods. Travel time data was collected in July, 2007. The
measures of effectiveness include travel time, number of stops, average speed and total delay. Total
delay is defined as the difference between the actual time for a vehicle to pass the intersection and
the time for the vehicle to pass the intersection at the driver’s desired speed (speed limit). A
minimum of four runs was targeted in each direction in each peak period and three runs for the off-
peak periods. The travel time runs for each peak period and direction were averaged. The travel
time results are summarized in Table 1 and the Wisconsin Avenue travel times and delays are
illustrated graphically in Figures 4 - 6. Detailed travel time and delay reports are included in
Appendix D.

Table 1. Glover Park Corridor Travel Time Summary

Measure of Performance AM Midday PM
NB SB NB SB NB SB
Wisconsin Avenue

# of Runs 4 3 3 2 4 4
Travel Time (minutes) 2.9 2.5 3.9 2.2 3.2 3.4
# of Stops 3.3 0.0 4.7 1.0 2.8 2.8
Average Speed (mph) 19.2 22.0 14.0 23.6 17.3 15.7
Total Delay (minutes) 1.1 0.7 2.1 0.5 1.3 1.6

Massachusetts Avenue

# of Runs 4 3 3 3 4 4
Travel Time (minutes) 3.5 3.2 2.1 3.5 3.2 3.2
# of Stops 2.8 2.7 0.3 1.7 1.8 2.8
Average Speed (mph) 18.2 19.5 29.6 18.3 19.8 19.8
Total Delay (minutes) 1.4 1.1 0.1 1.5 1.1 1.2

1 - Average speed measurements calculation is the link distance divided by the travel time including
delays

While detailed field observations of traffic flow and driver behavior are expanded on later in the
report, the results of the travel time runs indicate good progression with minimal delay and stops in
the peak direction, particularly in AM peak hour southbound direction. No major delays or disruption
in signal progression was noted.
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Figure 4. Wisconsin Avenue Existing Travel Time and Total Delay (seconds)
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Figure 5. Wisconsin Avenue Existing Number of Stops
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Figure 6. Wisconsin Avenue Existing Average Speed (mph)
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Model Calibration

The roadway geometry, traffic volumes and signal timing and phasing were used to code a Synchro
model. Synchro uses a deterministic method of calculating measures of effectiveness such as travel
time, stopped delay and number of stops per vehicle; this means that the results of Synchro will not
vary with the same input data regardless of how many times the program is executed. Synchro
models macroscopic events based on a single driver type; it treats traffic conditions as constant
events and does not vary the behaviors of individual vehicle records.

Synchro is a model, and like all models, it is limited in its ability to precisely predict real-world
conditions. Trafficware, the developer of Synchro software, offers the following assumptions under
ideal conditions, relative to the accuracy of Synchro’s estimated travel-time delays versus field-
measured travel time observations:

Accuracy Delay Computation Variable

+- 5% typical accuracy of traffic volume counts

+- 5% typical accuracy of saturation flows calibration

L 7% Total = Combined v/c error

*2 Magnification of v/c error in delay calculations, when v/c is >= 0.9
I+ 14% Total = raw delay error

+- 5% Uncertainties about signal timings

+- 5% Uncertainties about lost time

L+ 21% Expected accuracy in delay calculations

Trafficware states that field data that matches Synchro’s output within a 30% range is normal
and acceptable, especially when the difference in unit measures is relatively low, e.g. 3.50 seconds
vs. 4.20 seconds, which amounts to a 20% increase. The differences that one might expect between
Synchro derived measures and actual field measures are influenced by Synchro’s default parameters
such as phase lost time, saturation flow rate and traffic composition. Also consideration should be
given to driver types and headways, vehicle turning speeds, the compounding affect of oversaturated
traffic conditions, and unaccounted overflow of traffic in turning lanes and fluctuation of midblock
traffic volumes. Therefore, by no means should anyone expect to exactly match Synchro’s signal
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delays and travel time with actual field measurements. There should be, however, consistency in the
differences between both measurements, i.e. Synchro and field.

Field versus Synchro Performance Measures

The measures of effectiveness used to compare the field-measured conditions with Synchro include
total travel time, stopped delay, number of stops and average travel speed for each arterial. Table
3 compares the field and Synchro travel times. Detailed Synchro arterial worksheets can be found in
Appendix E.

Specific parameters were adjusted within the software, based on field-recorded measurements and
observations, such as start-up lost time, saturation flow, turning speeds and link speeds. Table 2
summarizes the differences in field-measured and Synchro parameters, Table 3 illustrates the Synchro
and SimTraffic calibrated parameters used in the model.

Table 2. Summary of Field versus Synchro Network Performance Measures - Field (Synchro)

Travel Time (seconds) 2.9 (3.8) 2.5 (2.7) 3.2 (3.7) 3.4 (3.9)
# of Stops 3.3 (3.1) 0.0 (1.6) 2.8 (3.1) 2.8 (3.3)

Average Speed (mph) 19.2 (15.0) 22.0 (19.0) 17.3 (15.0) 15.7 (12.0)

Total Delay (seconds) 1.1 (2.3) 0.7 (1.2) 1.3 (1.9) 1.6 (1.7)

Table 3. SYNCHRO and SIMTRAFFIC parameters

The results of the comparison reveal that the Synchro travel time results for Wisconsin Avenue in the
northbound direction is within 30% of the field values in the AM and 17% in the PM. For the
southbound direction, travel times are within 8% of the field values for the AM peak hour and 14% for
the PM peak hour. The modeled number of stops per vehicle is within 18% for all but the SB AM peak
hour. Average travel speeds are within 26% for all directions and all peak periods. The model was not
able to calibrate the total delay, as Synchro tends to overestimate the affects of queues and blocking
on short links such as between Massachusetts Avenue and Cathedral Avenue, as well as short turning
bays. (Signal delay is determined using the SYNCHRO Percentile Delay Method, which is based on a
weighted average if five different traffic volume arrival rates, i.e. 10, 30, 50, 70, and 90*" percentile
volumes. Traffic arrival rates are based on a Poisson distribution. If volume exceeds capacity for a
percentile scenario, the capacity rather than the volume is used in the uniform delay calculations).

In summary, the net differences in field versus Synchro measures of effectiveness are within the

tolerated variance, and therefore the model is validated and can be used accurately to measure
the benefits of proposed improvements.
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OPERATIONAL ANALYSIS

Field Observations

Field observations were performed by a Professional Engineer on several occasions during both peak
and off-peak hours. Observations focused on traffic flow, signal operations such as residual queues
and cycle failures, driver behavior such as compliance with traffic control devices and turn
restrictions, and conflicts with pedestrian, transit, and parked vehicles.

Tunlaw Road at 37" Street
o Driver confusion and hesitation was observed on all approaches.
o Vehicles were observed to make improper movements (e.g. u-turns).
o Several vehicle conflicts were observed.

Wisconsin Avenue at Whitehaven Parkway
o Pedestrians were noted to impede vehicles from EB Whitehaven Parkway from turning
onto Wisconsin Avenue during the green interval. Vehicles on several occasions during
the peak hours were not able to clear the intersection during the green interval after
yielding to pedestrians.

Wisconsin Avenue at Whitehaven Street
o Whitehaven Parkway and Street are run on the same traffic signal controller. There is
a minimal amount of storage space between the two intersections. Vehicles entering
Wisconsin Avenue get caught in the middle of the intersections. Vehicle spillback was
observed in the northbound direction. Vehicles don’t have enough green time to exit
from Whitehaven Parkway and progress NB through Whitehaven Street.

Wisconsin Avenue at Whole Foods Garage
o There is heavy pedestrian activity at the intersection, particularly on the north side of
intersection.
o Vehicles turning right out of the Whole Foods Garage are impeded by the pedestrians
crossing the north side of the intersection.

Wisconsin Avenue at Calvert Street/37" Street
o Westbound vehicles spill out of the storage space (towards Wisconsin Avenue) at
Calvert Street at 37" Street.
o Vehicle conflicts were observed with the traffic exiting from the gas station on the
corner turning left to go north on Wisconsin Avenue.

Wisconsin Avenue at Cathedral Avenue
o There are conflicting traffic control devices at intersection. There is a peak hour turn
restriction in the northbound direction (displayed with a fiber-optic sign), but a left-
turn phase is given at the signal.

Massachusetts Avenue
o Typically vehicles were observed to obey turn restrictions during the peak hours.
However, several northbound vehicles were observed to make the left onto
Observatory Circle during the restricted time periods.

General observations:

Motorists typically were observed to obey traffic control devices along the major arterials.
Most motorists obeyed the peak hour turn restrictions along Massachusetts Avenue. Those
that did not caused queuing during the peak hours.

Most vehicles were observed to follow the peak hour parking restrictions along Wisconsin
Avenue. However, several vehicles were observed to not comply with the restrictions,
causing lane blockage during the peak hours.
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e When vehicles were not parked in the metered parking spaces along Wisconsin Avenue (during
the peak hours), traveling vehicles were observed to not fully utilize the lane.

¢ Inbound and outbound progression along Wisconsin Avenue was observed to be good during
both the AM and PM peak periods.

Intersection Capacity and Level of Service

The methodology of the Highway Capacity Manual (HCM) was used to evaluate capacity for selected
intersections during the AM and PM peak hours. Performance measures of effectiveness for HCM
intersection analysis include level of service, delay and volume-to-capacity ratio. The level of service
(LOS) is a letter designation that corresponds to a certain range of roadway operating conditions. The
levels of service range from A to F, with A indicating the best operating conditions and F indicating
the worst, or a failing, operating condition. The volume-to-capacity ratio (v/c ratio) is the ratio of
current flow rate to the capacity of the intersection. This ratio is often used to determine how
sufficient capacity is on a given roadway. Generally speaking, a ratio of 1.0 indicates that the
roadway is operating at capacity. A ratio of greater than 1.0 indicates that the facility is operating
above capacity as the number of vehicles exceeds the roadway capacity.

The results of the existing conditions intersection capacity analysis are summarized in Table 4;
detailed capacity analysis worksheets are included in Appendix E.
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Table 4. Summary of Existing Intersection Capacity Analysis, AM (PM)

Cathedral Avenue at New Mexico Avenue Signal 30.1 (22.6) 0.89 (0.71) C Q)
Cathedral Avenue at Idaho Avenue Stop 14.0 (12.2) 0.38 (0.30) B (B)
Cathedral Avenue at 39™ Street Signal 13.4 (10.6) 0.58 (0.29) B (B)
Massachusetts Avenue at Cathedral Avenue Signal 51.6 (12.7) 0.72 (0.51) D (B)
Wisconsin Avenue at Cathedral Avenue Signal 18.7 (31.6) 0.61 (0.59) B (C)
Wisconsin Avenue at Massachusetts Avenue Signal 12.8 (18.3) 0.90 (0.82) B (B)
Wisconsin Avenue at Garfield Street Signal 42.7 (23.9) 1.02 (0.68) D (C)
Wisconsin Avenue at Fulton Street Stop >500 (110.5) 2.07 (0.68) F (F)
Wisconsin Avenue at Edmunds Street Signal 13.3 (8.4) 0.38 (0.42) B (A)
Massachusetts Avenue at Observatory Circle Stop 299.2 (13.9) 1.51 (0.29) F (B)
Calvert Street at 36™ Street Stop 9.0 (9.0) 0.36 (0.28) A (A)
Wisconsin Avenue at Calvert Street Signal 26.4 (20.6) 0.77 (0.77) C (C)
Wisconsin Avenue at Whole Foods Garage Signal 6.9 (22.3) 0.47 (0.66) A (Q)
Wisconsin Avenue at Hall Place Signal 4.3 (4.7) 0.43 (0.55) A (A)
Wisconsin Avenue at Whitehaven Street Signal 6.7 (6.5) 0.53 (0.57) A (A)
Wisconsin Avenue at Whitehaven Parkway Signal 17.1 (11.1) 0.61 (0.69) B (B)
Massachusetts Avenue at Garfield Street Signal 27.5 (34.2) 0.94 (0.83) C Q)
Massachusetts Avenue at Fulton Street Stop >500(>500) >5.0 (0.99) F (F)
Massachusetts Avenue at Edmunds Street Stop 203.9 (51.3) 0.42 (0.13) F (F)
Calvert Street at 37" Street Signal 29.4 (20.8) 0.37 (0.37) C (Q)
Tunlaw Road at 37" Street Stop 20.3 (13.7) 0.70 (0.58) C (B)

Calvert Street at Tunlaw Road Signal 15.0 (36.8) 0.63 (0.71) B (D)
Tunlaw Road at 39" Street Stop 11.6 (13.1) 0.38 (0.58) B (B)

Tunlaw Road at Fulton Street Stop 15.4 (13.2) 0.23 (0.22) C (B)
Tunlaw Road at 42" Street Stop 14.4 (10.7) 0.38 (0.39) B (B)

1-For stop-controlled intersections, delay, V/C Ratio and Level of Service for stop-controlled movement
only

The results of the existing conditions capacity analysis indicate that all signalized intersections in the
study area are currently performing at a level of service D or better during both peak hours.
However, several stop-controlled movements entering Massachusetts and Wisconsin Avenue along
Fulton Street, Edmunds Street and Observatory Circle experience excessive delays and failing levels of
service during both peak hours.
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TRAFFIC ANALYSIS SUMMARY

This report documented the existing traffic conditions in the Glover Park area, including baseline
traffic volumes, field-measured vehicular travel times and observations, developed and calibrated a
Synchro traffic model for the weekday AM and PM peak hours, and evaluated intersection capacity
and level of service at 24 study intersections.

In summary, although the existing level of service at signalized intersections in the study area is
adequate, and progression of vehicular traffic on the major corridors is good, several operational and
safety issues were noted. These issues include:

Driver confusion due to unclear pavement markings of traffic control devices
Pedestrian-vehicular conflicts at several intersections

Uncontrolled mid-block pedestrian crossings

Short spacing between signalized intersections for storage of vehicular queues
Multiple access points for several commercial properties

e Lack of compliance with peak hour parking and/ or turn restrictions

Based on the goals of the transportation study, several follow-up analyses are recommended:

e Evaluation of alternative signal phasing, timing and lane configurations and key intersections
such as Wisconsin at Massachusetts/ Cathedral, Wisconsin at Calvert and Wisconsin at Whole
Foods to reduce vehicular/ pedestrian conflicts and reduce queues

e Vehicular gap studies at key mid-block crossings including Wisconsin at 35" and Wisconsin at
Fulton to evaluate uncontrolled pedestrian crossings, and develop alternative passive and/ or
active warning upgrades such as signing, flashing beacons, signal timing alternatives, or
refuge islands to reduce pedestrian delay and enhance pedestrian safety

e Evaluation of access management to commercial properties in the core Glover Park business
district to develop improved traffic patterns and reduced conflict points such as signing,
marking or channelization

e Evaluation of alternative traffic control including signals or roundabout at key intersections
such as Massachusetts and Observatory Lane and Tunlaw and 37" Street to improve traffic
operations and enhance safety

o Documentation of cut-through traffic in the New Mexico Avenue corridor from Cathedral
Avenue to Calvert Street based on a license plate origin-destination study
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