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I.

INTRODUCTION

A. Purpose and Need
The purpose of this study is to identify necessary short-term and long-term improvements to meet the
Parole Town Center’s future multi-modal mobility needs and provide a connected transportation
network supporting all users of the right-of-way including motorists, pedestrians, and bicyclists.
The Parole Urban Design Concept Plan (PUDCP) is the master plan that guides land use and
development and sets general standards for the quality of design within the County-designated Parole
Growth Management Area (PGMA). The current PUDCP was adopted in 1994. This study will focus
on updating the transportation elements of the PUDCP and will help address the growth in traffic
demand in the Parole Town Center by identifying recommendations to reduce congestion and increase
multimodal transportation options. Anne Arundel County has committed to undertake several other
studies that may have an impact on the PGMA and Parole Master Plan’s recommendations. The
studies include a County-wide Land Use Market Analysis and a Multimodal Center Feasibility Study
in Anne Arundel County, with locations in Parole being considered. This mobility study will support
the update of the current PUDCP through the following efforts:
a) Collection and evaluation of data that accurately characterizes existing traffic demand;
b) Assessment of the connectivity and performance of walking, biking and transit networks
within the PGMA;
c) Simulation and capacity analysis of roadway networks to:
a. Identify underperforming roadway segments and intersections
b. Recommend traffic management strategies for regional roadways including traffic
signal system operations;
d) Revision of regional travel demand models to identify future traffic levels and support
planning and land use development guidelines;
e) Understanding and addressing concerns identified by the public.
The sections of this existing conditions report are organized as follows:
•
•
•
•
•
•
•

Study Area
Roadways
Pedestrian and Bicycle Facilities
Transit Service
Crash Analysis
Existing Traffic Volumes
Intersection Analysis
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II.

EXISTING CONDITIONS - AREAWIDE

A. Study Area
The study area is located in Anne Arundel County, west of the City of Annapolis. Figure 1 shows the
limits of the study area along US 50 bounded by I-97 on the west and Rowe Boulevard (MD-70) in
the east. Other state routes such as MD 2, MD 178, MD 450, MD 665 are also part of the study area.
The area includes multiple signalized intersections serving dense commercial and retail land uses.
Several boundaries are shown on the study area map including the study area, core area of the Town
Center, the PGMA boundary, and the City of Annapolis limits.

B. Roadway Descriptions and Capacity
This section provides a brief description of the roadway network considered. Figure 2 provides a map
of the state- county-maintained roads based on roadway classification.
The roadway descriptions also briefly describe the hourly capacity of each major roadway. The ideal
uninterrupted saturation flow-rate of a roadway is 1,900 vehicles per hour per lane according to the
HCM 6th edition. Adjustment factors such as lane width, heavy vehicles, grade, parking, bus
blockages, area type, etc. affect the saturation flow and the actual capacity of a lane group at a traffic
signal is determined by the effective green ratio (green time/Cycle length). Some state DOTs, such
as the Florida Department of Transportation (FDOT), publish generalized service volume tables for
different area types and roadway classifications. In Parole, the hourly capacity of a single vehicle
lane on a signalized corridor (e.g. arterials, collectors) is assumed to be between 750 to 1,000
vehicles/lane/ hour for this high-level analysis. Therefore, the assumed hour roadway capacity is as
follows:
•
•
•
•

A two-lane roadway can carry between 1,500 to 2,000 vehicles in each peak hour.
A four-lane roadway can carry approximately 3,000 to 4,000 vehicles in each peak hour.
A six-lane roadway can carry approximately 4,500 to 6,000 vehicles in each peak hour.
For freeways/expressways, this number roughly doubles to between 1,500 to 2,000 vehicles
per lane per hour, or up to 16,000 vehicles per peak hour for an eight-lane freeway.

It should be noted that the study area includes a high number of regional roadways, which carry
significant percentages of through traffic. The ratio of through vs. local traffic composition (e.g. trip
length/ type) is summarized below, based on previous cordon line/ screen line/ select link analyses in
the Baltimore area on similar roadways.
•
•
•
•

Freeway/ expressway – 75% regional, 25% local
Arterial - 60% regional, 40% local
Collector – 30% regional, 70% local
Local – 10% regional, 90% local

In addition to hourly volumes, Average Annual Daily Traffic (AADT) for the roadway network,
sourced from the Maryland Department of Transportation’s State Highway Administration (MDOT
SHA), was also mapped as depicted in Figure 3. Daily traffic volumes ranging from less than 10,000
are shown by the light green color, while greater than 60,000 as experienced along US 50 and MD
665 is shown in red.
It should be noted that this area’s location and land use types create some seasonality in traffic volumes
due to the close proximity to the Bay Bridge, which serves as a gateway to the beaches during the
summer seasons, and the retail land uses(e.g. the Annapolis Mall) attracting high numbers of shoppers
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during the holiday seasons. Additionally, large retail centers are known to generate high volumes during
non-traditional peak hours (e.g. midday and on the weekends). These seasonality factors and nontraditional peak hours were not evaluated as part of this study.
Descriptions of the roadway network considered are shown below.
US 50 (John Hanson Highway) is a two-way, six lane, urban freeway oriented in the east-west direction
along the core area of the study. The speed limit is 55 miles per hour. US 50 carries peak hour volumes of
4,500 and 6,000 in the eastbound direction and 5,800 and 4,200 in the westbound direction during the AM
and PM peak hours, respectively. Based on the capacity of a freeway per lane per hour, US 50 is at
capacity in the eastbound direction during the PM peak hour and near capacity in the WB direction
during the AM peak hour.
MD 2 (Solomons Island Rd) is a two-way, six-lane, divided principal arterial roadway that runs north-south
through the study area. The posted speed limit is 40 miles per hour. MD 2 has three lanes in each direction
between MD 665 and US 50. AM peak hour directional volumes range between 1,000 and 1,500
vehicles/hour, while PM peak hour volumes range between 1,300 and 2,300 vehicles/hour.
MD 70/CO 2774 (Bestgate Road) is a two-way, four-lane, urban minor arterial running east-west in the
study area. The posted speed limit is 35 miles per hour and a majority of the length within the study area
has a curbed median. AM peak hour directional volumes on MD 70/CO 2774 range between 600 and 800
vehicles/hour, and PM peak hour volumes range between 850 and 1,100 vehicles/hour.
MD 178 (Generals Highway) is a two-way, undivided four-lane, urban minor arterial that runs in the northsouth direction. The posted speed limit is 35 miles per hour. AM peak hour directional volumes on MD
178 range between 750 and 1,200 vehicles/hour, and PM peak hour volumes range between 850 and 1,200
vehicles/hour.
MD 450 (Defense Highway/West Street) is a two-way, four-lane, urban minor arterial that runs east-west
through the core area of the study. The posted speed limit is 40 miles per hour. Within the study area, peak
hour directional volumes on MD 450 are highest between the US 50 ramps and MD 450 (Defense Highway)
/MD 178. In this section there are over 1,600 westbound vehicles during the AM peak hour and over 1,800
vehicles during the PM peak hour. These volumes indicate that westbound MD 450 (West Street) is at
or near the capacity, particularly during the PM peak hour.
MD 665 (Aris T Allen Boulevard) is a two-way, four-lane, urban expressway that runs in the east-west
direction in the lower portion of the study area. MD 665 carries peak hour volumes of 2,300 and 3,500 in
the eastbound direction and 3,600 and 2,200 in the westbound direction during the AM and PM peak hours,
respectively.
MD 665C (Chinquapin Round Road) is a municipally owned and maintained two-way, four-lane minor
arterial with a center turn lane that runs north-south through the study area. The speed limit is 30 miles per
hour. Within the study area, peak hour directional volumes on MD 665C are highest just north of MD
665/Forest Drive. In this section there are over 1,200 northbound vehicles during the AM peak hour and
over 1,100 southbound vehicles during the PM peak hour.
CO 2801(Jennifer Road) is a two-way, five-lane, county owned and maintained arterial running in the eastwest direction. The posted speed limit is 30 miles per hour west of the Annapolis Plaza signal and 40 miles
per hour east of the Annapolis Plaza signal. Within the study area, peak hour directional volumes on CO
2801 (Jennifer Road) can reach 550 vehicles during the AM peak hour and 800 vehicles during the PM
peak hour.
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CO 3266 (Riva Road) is a four-lane county owned and maintained undivided urban minor arterial that runs
east-west through the study area. The posted speed limit is 35 miles per hour throughout most of the study
area with the speed limit increasing to 40 miles per hour south of MD 665. Within the study area, peak
hour directional volumes on CO 3266 (Riva Road) are highest between the MD 665 ramps and Harry S.
Truman Parkway. In this section there are nearly 1,900 southbound vehicles during the AM peak hour and
up to 2,000 northbound vehicles during the PM peak hour. These volumes indicate this segment of CO
3266 (Riva Road) is near or at capacity during both the AM/PM peak hours.

C. Roadway Speeds
Vehicle speeds or travel times are good for identifying how a system of signals or entire network operate
as a whole. This type of measure gives a realistic picture of interaction between intersections and usually
correlates well with driver perception. Additionally, average segment speeds and travel time data can be
used as a proxy to predict reliability, which is one of the performance measures identified in the Move Anne
Arundel! County Transportation Master Plan.
INRIX vehicle speed data was downloaded from the RITIS platform for each of the study corridors. INRIX
gathers speed positions from real-world vehicles to determine the average speed for all significant roads
and gathers and archives real-time traffic data. INRIX data for a typical weekday (i.e. Tuesday / Wednesday
/ Thursday) in September 2019 were downloaded for the peak hours of 8:00 AM – 9:00 AM and 4:30 PM
– 5:30 PM, which were based on the peak hours of the traffic count data. For roads where INRIX data was
not available, field collected “floating car” travel time runs were completed on a typical weekday in
February 2020 during the same peak hours identified by the INRIX data. Figures 4 and 5 show AM and
PM peak hour speeds, respectively.
Speed data shows slow travel speeds, particularly within the Core area. Areas of orange, red, or dark red
represent segments where speeds are less than 50% of the free flow speed (i.e. the average speed that a
motorist would travel if there were no congestion or other adverse conditions and varies based upon the
posted speed limit).
Findings of the segment speed analysis indicates:
•
•
•

•

Significant congestion on MD 2, MD 450 (West Street), MD 178 (Generals Highway), Riva Road,
and Chinquapin Round Road can be seen during the AM and PM peak hours.
Slow speeds are also shown on Jennifer Road and Bestgate Road during the PM peak hour.
From the speed data, the intersections of MD 450 at MD 178, MD 450 at Jennifer Road/US 50 WB
Off-ramp, MD 450 at Riva Road, MD 2 at MD 450, MD 665 Ramps at Riva Road, MD 178 at
Bestgate Road, and MD 2/Medical Parkway at Jennifer Road can be identified as sources of
congestion.
Recommendations will evaluate congestion mitigation strategies including roadway configuration,
signal operations, and active traffic management strategies such as dynamic lane use and turn
regulations.
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D. Pedestrian and Bicycle Facilities
Pedestrian and bike facility infrastructure were inventoried and evaluated to identify deficiencies in
connectivity for pedestrians and cyclists.
The Walk Score for Parole is 54 out of 100, meaning that the area is “Somewhat Walkable”, and
indicates that there is room to improve the connectivity of the pedestrian and bicycle networks. Walk
Score measures the walkability of any address based on the distance to nearby places and pedestrian
friendliness and is published on the website www.walkscore.com. A Walk Score of “Somewhat
Walkable” indicates some errands can be accomplished on foot. This section identifies the existing
pedestrian and bicycle infrastructure in the study area.
Key attractors and generators of pedestrian and bicycle activity within the study area were identified
and mapped in Figure 6. They include areas of retail activity (for example, Annapolis Mall), places
of worship, schools, libraries, parks, recreation centers, and bus stops. Residential areas are also
depicted, showing the relative proximity from key pedestrian attractors.
Figure 7 shows existing pedestrian infrastructure including sidewalks and shared-use paths as well as
key generators and residential land uses. Figure 8 shows key gaps identified in the existing sidewalk
network. These gaps are either gaps in between two existing sidewalk segments or gaps in sidewalk
that were identified to better connect the key attractors and generators shown in Figure 6. Some
roadways (e.g. MD 2) may already have a shared-use path or sidewalk on one side of the road, but it
is preferable to provide options for pedestrians on both sides of the roadways to limit crossings of
roadways and increase ease of access/directness.
Lastly, the ½ mile or 10 minute walk shed based on the existing pedestrian and bicycle network for
the two major retail anchors in the study area (Annapolis Mall and Annapolis Towne Center) and the
office park in the Riva North/Government Park area were mapped in Figure 9 to illustrate connectivity
within, and to, nearby generators and residential neighborhoods. The map shows that most residential
areas fall outside of the ½ mile walksheds and that US 50 serves as a barrier for connectivity between
the Annapolis Mall and Annapolis Town Center areas. Additional pedestrian connections and creation
of shorter walkable block lengths could increase the walk shed footprint.
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These three levels of analysis indicate the following about the pedestrian network connectivity:
•
•
•

•

•
•

MD 2, which is a major commercial corridor particularly south of US 50, remains a barrier
between commercial and residential areas as it has limited pedestrian crossings of the corridor
and generally does not provide any sidewalks/paths.
US 50 and MD 665 are fully access controlled facilities with pedestrian crossings limited to
interchanges (e.g. underpasses) and serve as a barrier between generators and land uses within
the PGMA.
Defense Highway contains one of the access points to Annapolis Waterworks Park, which
contains 600 acres of hiking and biking trails. The park is operated by the City of Annapolis
Recreation and Parks Department and accessible to the public by permit. Accessing the park
via Defense Highway by foot is difficult given the limited sidewalk infrastructure. The other
access point is on Housley Road, which also has sidewalk gaps.
Several sidewalk network gaps exist between the residential neighborhood at Parole Manor
(south of MD 450 and north of Forest Drive) and Walter S. Mills-Parole Elementary School
to the east and the Anne Arundel Community Library to the north (across MD 450 on
Gibralter Avenue). A signal was recently installed at the intersection of MD 450 at Gibralter
Avenue.
There is no safe crossing from the residential area south of Bestgate Road to the church or
Bestgate Park on the north side of Bestgate Road. In order to cross safely at a signalized
intersection, residents from the neighborhood would have to walk west to Admiral Drive.
Recommendations for enhancing walkability will include additional controlled mid-block
pedestrian crossing locations, construction of missing sidewalks and creation of a refined
street grid in core areas to include shorter walkable block lengths.
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Bicycle Facilities
Figure 10 shows existing bicycle facilities identified within the study area. Bicycle facilities and
amenities, as defined by the 2013 Anne Arundel Pedestrian and Bicycle Master Plan, include:
Bicycle Lane – A portion of a roadway that has been designed for preferential or exclusive
use by bicyclists through the use of pavement marking and signs. It is intended for one-way
travel, usually in the same direction as the adjacent traffic lane, unless designed as a contraflow lane. Bicycle lanes may be conventional (i.e. no buffer), buffered, or separated.
Buffered bicycle lanes are conventional bicycle lanes paired with a designated buffer space
(typically designated by pavement markings) separating the bicycle lane from the adjacent
motor vehicle travel lane and/or parking lane. Separated bike lanes are an exclusive facility
for bicyclists that are located within or directly adjacent to the roadway and are physically
separated from motor vehicle traffic with a vertical element. Separated bike lanes are
differentiated from standard and buffered bike lanes by the vertical element. They are
differentiated from shared-use paths (and sidepaths) by their more proximate relationship to
the adjacent roadway and the fact that they are bike-only facilities.

Buffered Bike Lane

Conventional Bike Lane

Separated Bike Lane
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•

Shared
Lane
Marking
(aka
Sharrows) – A pavement marking
symbol that indicates appropriate
bicycle positioning in a shared lane.

•

Shared Roadway / Shared Lane –
A roadway, or lane of a roadway,
that is open to both bicycle and motor
vehicle travel.

•

Shared-Use Path – A path
physically separated from motor
vehicle traffic by an open space or
barrier and either within the highway
right-of-way
or
within
an
independent public right-of-way.
Shared-use paths may be used by
bicyclists,
pedestrians,
skaters,
wheelchair users, joggers, and other
Shared Roadway / Shared Lane
non-motorized users. Most shareduse paths are designed for two-way travel. Two subcategories of shared-use paths are
sidepaths and trails. Sidepaths are a specific type of shared-use path within a road’s right-ofway. Shared-use paths may also be referred to as trails if they meet all design criteria for
shared-use paths to be designated as bicycle facilities. Sidepaths are generally considered
more transportation related than recreational and are included as transportation alternatives.
Trails are generally considered recreational, but may be used for certain transportation needs.
This distinction is reflected in recent Federal transportation funding (MAP-21) as well as
2013 Public Rights-Of-Way Accessibility Guidelines (PROWAG) accessibility
requirements.

Shared Lane Marking (aka Sharrows)

Shared-Use Path (Sidepath)
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•

Shoulder – The portion of the roadway contiguous with the traveled way that accommodates
stopped vehicles and emergency use. Shoulders, where paved, are often used by bicyclists
and sometimes by pedestrians.

Shoulder

•

Wayfinding – A system of information comprising visual, audible, and tactile elements that
help users experience an environment and facilities getting from point A to point B. It should
be noted that wayfinding gives direction but is not necessarily an indication of a low-stress
facility.

Wayfinding Signs

A majority of the bicycle facilities in the area are trails/shared-use paths with a few bike lanes. There
is one small section of roadway with shared lane markings between Poplar Avenue and Moreland
Parkway. Additionally, it should be noted that the shared-use paths shown on Forest Drive is a 10’
sidewalk. Notable facilities include part of the East Coast Greenway, along Bestgate Road, and the
South Shore Trail, which connects to the East Coast Greenway at Bestgate Road and Commerce Park
Drive. Sections of MD 2 (i.e. south of Forest Drive) are an existing shared lane (vehicles and bikes
sharing the roadway), however, since the lane is only signed and not marked, these sections were not
included in Figure 10.
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Having a connected bicycle network in the Parole area is critical as there have been recent pushes to
increase bike ridership in the area including the introduction of the bike share program in 2018. The
bike share program is a collaboration between the City of Annapolis and Anne Arundel County and
provides dockless bikes through Pace, a dockless bike share vendor. The bikes can be accessed
through a phone app and can be locked to one of the designated Pace racks or any other bicycle rack
when finished.
There are numerous types of bicycle facilities in Parole including shared-use paths, on-street bicycle
lanes, shared lanes, and signed routes. To create a bicycle network that will attract a larger segment
of the population, a low-stress network is needed. By separating bicycle traffic from motorized
vehicle traffic, people of all ages and abilities have a greater sense of comfort when bicycling. A
limited number of on-street separated facilities, such as separated bike lanes and buffered bike lanes
are identified as well as numerous shared-use paths which provide a separated travelway for both
people walking and riding bicycles. To evaluate the bike network, a Bicycle Network Analysis (BNA)
tool, developed on behalf of People For Bikes1, was used. The Bike Network Analysis was performed
for the Move Anne Arundel! Transportation Functional Master Plan and is used for this study as
described below. It should be noted that MDOT-SHA is currently performing statewide Level of
Traffic Stress (LTS) analysis with an updated rating system.
Bicycle Network Analysis
The BNA tool focuses on connecting low-stress bicycle routes to people and to destinations. The BNA
score is part of an evolving project to measure how well bike networks connect people with the places
they want to go. Because most people are interested in biking only when it's a low-stress option, these
maps recognize only low-stress biking connections. The BNA scores are computed using a three-step
process: data collection, traffic stress, and destination access. The results from the BNA tool help
communities measure the quality of their low-stress bicycle network and assess how connected people
are to the places people want to go using low-stress routes.
Data Collection
The BNA tool used in this analysis relies on data from two open data sources: The U.S. Census Bureau
and OpenStreetMap (OSM). Census blocks, obtained directly from the U.S. Census, serve as the basic
unit of analysis for much of the connectivity measures. Information about jobs is provided by the U.S.
Census as part of its Longitudinal Employer-Household Dynamics data. OSM provides fully-routable
transportation network data that includes on-street and off-street transportation facilities, including
fine-grain details about the types of bicycle facilities on any given street segment if available. OSM
also includes data for all destination types used in the BNA (parks, businesses, doctors, etc.). The
OSM data analyzed to build the bike network uses a system of tags to represent different elements of
a roadway. Tags are used to quantify the physical features of a roadway including the presence of bike
lanes, presence of bike lane buffers, parking, two-way or one-way traffic, turn lanes and adjacent land
uses. Every link and intersection in the transportation network is rated for Traffic Stress. Additionally,
select major destinations within Parole were identified and mapped with a focus on bicycle
connectivity.
Bicycle Level of Traffic Stress
The concept of Bicycle Level of Traffic Stress (LTS) has emerged as a useful way to think of streets
in terms of the types of users who would be comfortable riding on them in a given situation. Since the
BNA measures low-stress bicycling, the analysis methodology focuses on roadway characteristics
that generally translate to an LTS 1 or LTS 2 rating (low-stress routes). In practical terms, this is
intended to correspond with the comfort level of a typical adult with an interest in riding a bicycle but
1

People for Bikes Bike Network Analysis (BNA) Score. Retrieved from https://bna.peopleforbikes.org/#/
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who is concerned about interactions with vehicular traffic. Low-stress routes are typically shared-use
paths and typically roadways with low vehicle speeds, low traffic volumes, and maximum separation
between bicyclists and motorists.
Destination Access Methodology
Using the results from the systemwide LTS analysis, roadways and trails are evaluated as one
interconnected system to assess how each census block (or neighborhood area) is connected to
destinations via a low-stress bicycle travel. This is accomplished by assigning a destination access
score. Each census block is scored according to how well the overall bicycle network serves the people
within the census block. How that facility connects and contributes to the overall network as a whole
has more of an effect on the area’s scoring than individual segments. An area where there are more
connected and contiguous shared-use paths or low-stress routes that take people to where they want
to go will have a more positive impact on an area’s scoring than areas with fragments of low-stress
routes.
The BNA tool assumes a biking distance of ten minutes at an average speed of ten miles per hour (one
and two-thirds miles or 8,765 feet). To avoid detours, a low-stress route is assumed only available if
the route doesn't force a person to go out of their way by more than 25% compared to a car trip. Every
census block is assumed to be connected to any road that either follows its perimeter or serves its
interior. This means people bicycling can get to a destination that has a front door on a stressful street
if you can get to a low-stress street around the corner. Census blocks are assumed to be connected
only if there is an unbroken low-stress connection between them. In other words, even a short stretch
of stressful biking negates a potential connection. This is consistent with the Traffic Stress concept
and highlights the importance of a continuous network, rather than a patchwork of facilities.
The transportation network is used to route from each census block to every other census block within
biking distance (1.67 miles), noting whether a low-stress connection between the two census blocks
is possible. A summary of the number and types of destinations is coded in each census block. Using
the coded destinations paired with the knowledge of which census blocks are connected on the lowstress network, the total number of destinations accessible is calculated on the low-stress network and
compared with the total number of destinations that are within biking distance regardless of whether
they are accessible via the low-stress network.
Points are assigned on a scale of 0-100 for each destination type based on the number of destinations
available on the low-stress network, as well as the ratio of low-stress destinations to all destinations
within biking distance. The BNA scoring places a higher value on the first few low-stress destinations
by assigning points on a stepped scale. Beyond the first few low stress destinations, points are prorated
up to 100 based on the ratio of low-stress to high-stress. For example, a census block with low-stress
access to only one park out of five nearby parks would receive 30 points. A census block with lowstress access to two parks out five would receive 50 points (30 for the first park, 20 for the second).
A census block with low-stress access to four parks out of five would receive 85 points (30 for the
first, 20 for the second, 20 for the third, and 15 out of the remaining 30 points for connecting one of
the remaining two parks).
The BNA's six destination access analysis scoring categories are:
1. People
2. Opportunity
3. Core Services
4. Recreation
5. Retail
6. Transit
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Many of the categories are composed of a mix of destination types. In these cases, the category score
is calculated by combining the scores of each of its member destination type scores. Weights for each
destination type are used to represent their relative importance within the category. For census blocks
where a destination type is not reachable by either high- or low-stress means, that destination type is
excluded from the calculations. For example, the Opportunity score within a city with no institute of
higher education is produced by excluding the Higher Education destination type so the score is
unaffected by its absence.
In addition to the various destinations with the OSM used to score the LTS, several major destinations
were identified in Parole that serve as major employment, transportation and commercial centers.
These were the Anne Arundel Medical Center, Westfield Annapolis, and Annapolis Towne Centre.
These destinations were prioritized in the bicycle network analysis to illustrate how the destinations
can be more accessible to the public through a low-stress bicycle network. A bicycle network analysis
was completed which weighed these destinations more favorably.
Findings
In Figure 11, the roadway network is presented using red and blue lines. Red lines represent roadways
where bicycling conditions are challenging, with either no bicycle facilities, shared lane conditions,
or bike lanes on major arterial roadways. Blue lines represent roadways with low traffic speeds and
traffic volumes that connect to other roadways or trails with similar conditions. Roadways where
bicycle traffic is prohibited, such as Interstate 97 and US 50 are not shown. Aggregating the Level of
Traffic Stress (LTS) score for each census block in Figure 12 illustrates how these areas are rated for
bicycle travel. While low-stress bicycle travel within these communities is possible, stressful roadway
crossings still act as barriers to expanding the range of travel for most people choosing to bicycle
along low-stress routes.
The following concerns were identified:
•
•
•

•

•

There is a lack of path/ trail connections in the study area north-south across major roadways
including MD 665 and US 50. There is a lack of path/ trail connections in the study area eastwest across MD 2.
The existing on-road bicycle network largely rates high stress for many of the major collectors
and arterials.
Gaps in the bicycle network exist on key arterial and collector roads including MD 450 east
of MD 2, Jennifer Road, Admiral Drive, Harry S. Truman Parkway, Admiral Cochrane Drive,
and Forest drive between MD 2 and Riva Road. Filling these gaps would better connect the
already-existing bicycle network. Additional network connections may be considered, such
as along Defense Highway and West Street.
Admiral Drive, Jennifer Road, and MD 450 are considered high-stress roadways, which
limits low-stress connections for residential areas east of Admiral Drive. This impacts the
ability of residents in this area to bike recreationally, reach destinations such as the mall and
Town Centre, as well as access the shared-use path on Admiral Drive.
There are several side-paths that are considered high stress, including those on Admiral Drive,
MD 2, and MD 450. Shared-use paths are considered higher stress when they are next to highspeed roadways without significant separation. Further, bicyclists using shared-use paths next
to major roadways must still cross intersections, which can be a high-stress experience
without the proper provisions. In the Parole bicycle network, intersections that connect to
shared-use paths include:
o MD 2 with Forest Drive, West Street, and Jennifer Road
o Bestgate Road with Medical Parkway, Admiral Drive, and Commerce Park Drive
o Jennifer Road and Admiral Drive
o Defense Highway and Hensley Road
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•

•

o Riva Road with Forest Drive and H. S. Truman Pkwy
Bicycle connections are particularly important around schools, as most students are not of
driving age. High-quality bicycle lanes between residential areas and schools takes pressure
off parents to provide transportation, reduces demand on the school transportation system,
and provides a way for students to naturally get exercise. Currently, there is little opportunity
for students at Annapolis High School and Walter S. Mills-Parole Elementary School to safely
bike to school, although bike share data has shown spikes in usage around Annapolis High
School.
The development of bicycle network recommendations for the study area will include
completing missing connections along existing roadways, creating new grade separated
connections across major freeway barriers, enhancing the quality of the existing bicycle
network to reduce stress, enhancing wayfinding signage, and evaluating increasing right-ofway for bike facilities through road diets, neighborhood bikeways, and identifying new routes
such as loops around the major retail uses.
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E. Transit Service
Public transit bus lines serving Parole are operated by Annapolis Transit, Anne Arundel County, and
the Maryland Transit Administration. Annapolis Transit services within the study area include the
Brown, Green, Purple, and Red lines, which connect Parole to Downtown Annapolis and surrounding
area shopping centers. Anne Arundel County buses (operated by the Regional Transportation Agency
of Central Maryland) include the Yellow and Gold lines, serving Edgewater, College Parkway, and
Riva Road/Claiborne Place. MTA commuter buses connect Parole to Baltimore, Annapolis, New
Carrollton, and Washington. D.C. during weekday peak hours. An MDOT SHA park and ride lot
(MTA Truman Park & Ride Lot) is provided at MD 665 at Riva Road with 800 parking spaces. All
buses operated by Annapolis Transit and most MTA Local buses are equipped with bike racks. Table
shows service frequency, span of service, and ridership of each route. Figure 13 depicts the bus stops
and the routes within the study area, most of which are located along MD 450.
Other types of transit service available in the Parole area include ridesharing services, Young’s
Transportation, and Megabus. Ridesharing (i.e. Uber and Lyft) has become very popular over the
years and provides an on-demand service that arranges one-time shared rides, usually arranged
through a mobile app. Young Transportation Service provides daily express connector service
between New Carrolton and Annapolis (Bus Route 921) during the morning and afternoon hours.
Megabus provides regional travel from the MTA Truman Park & Ride Lot with a route to New York
City.
Key findings of the transit data include:
•
•
•
•
•
•

•

The highest daily ridership is on the Annapolis Transit routes, which run more frequently than
other transit operators.
Overall transit service is not very frequent, even during the peak hours, with headways for all
routes being 30 minutes or more and many headways exceeding an hour.
Transit span of service does not extend late enough on weekdays to match most retail hours,
meaning the service may not be accessible for service industry employees
Multiple transit routes operate on key roadways (e.g. MD 450, Riva Road, Jennifer Road) and
do serve major generators (retail, library, Hospital, etc.)
Service patterns are oriented towards downtown Annapolis, or longer distance commuters
(Baltimore, Washington D.C. and western Anne Arundel/ Howard County
Access to transit and ridership is hindered by gaps in the pedestrian and bicycle network that
create longer distances for potential transit riders to walk/bike. In many cases, people will
walk to transit if it is close enough. However, on either end of a public transit trip, the origin
or destination may be difficult or impossible to access by a short walk, which may make
potential riders rethink their decision to use transit.
Recommendations for enhancing transit will focus on changing service patterns to create a
circulator style service for Parole Town Center using variable routing and on-demand service
models, supporting a multi-modal transit center, and enhancing pedestrian access to bus stops.
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Table 1: Bus Route Frequency, Service Hours and Ridership
Headway (minutes)

Route

Operator

Peak

OffPeak

Weekend

Hour of Operation

Est. Avg.
Weekday
Ridership
1

Purple
(North)

Annapolis
Transit

75

75

75

Purple
(South)

Annapolis
Transit

75

75

75

Mon-Sat: 7:00A- 10:36P
Sun/Holiday: 7:05A –
8:06P
Mon-Sat: 6:57A – 10:39P
Sun/Holiday: 7:00A –
8:09P
Mon-Fri: 5:30A – 6:54P
Sat: 8:00A – 6:54P

Annapolis
30
30
60
Transit
Annapolis
Orange
45
45
Mon-Fri: 5:30A – 6:52P
Transit
Annapolis
Mon-Fri: 5:30A – 6:54P
Green
30
30
60
Transit
Sat: 8:00A – 6:54P
Annapolis
Mon-Fri: 5:45A – 7:08P
Brown
30
30
45
Transit
Sat: 7:15A – 7:08P
Anne
Mon-Fri: 6:00A – 6:52P
Yellow
Arundel
60
60
60
Sat: 8:00A – 5:52P
County
Anne
Gold
Mon-Fri: 6:00A – 8:55P
Arundel
60
60
60
(Edgewater)
Sat-Sun: 8:00A – 8:55P
County
Gold
Anne
Mon-Fri: 6:00A – 9:55P
(College
Arundel
80
80
80
Sat-Sun: 7:20A – 9:55P
Pkwy)
County
210
MTA
30
Mon-Fri: 5:30A – 6:48P
215
MTA
60
Mon-Fri: 5:45A – 6:26P
220
MTA
30
Mon-Fri: 4:55A – 8:23P
230
MTA
30
Mon-Fri: 5:00A – 7:49P
1
City of Annapolis: Transit Development Plan Draft Report, December 2018
Red
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30
240
60
390
280
105

110

n/a
n/a
n/a
n/a
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F. Roadway Crash Analysis
A crash summary was performed using MDOT’s open source crash database. More than 1,745 crashes
occurred from 2017-2019 in the study area. This study began in Fall 2019 and MDOT-SHA changed their
method of providing crash data in Quarter 4 of 2019, so it should be noted that the 2019 data does not
include Q4 data. When reviewing the number of crashes, it should also be noted that the area is very carcentric, with the primary mode of travel being by vehicle rather than by foot or bike.
As summarized in Table 2 most vehicle crashes resulted in property damage only (69%), rear end crashes
(34%), and occurred during day light hours (69%). Intersection-related crashes were most frequent along
state corridor segments. Specifically, MD 450 (West St/Defense Highway) and MD 2 (Solomons Island
Rd) combined account for almost 40% of the crashes. County roads are second in having a high frequency
of intersection crashes with Riva Road, Forest Drive, and Jennifer Rd accounting for over 25% of the 638
intersection related crashes.
Table 2: Summary of Intersection Crash Reports
Time of Day
# Accidents Percentage Reported Year
6:00 AM to 9:00 AM
184
11%
2017
9:00 AM to 11:00 AM
179
10%
2018
11:00 AM to 1:00 PM
207
12%
2019
1:00 PM to 4:00 PM
423
24%
Total
4:00 PM to 7:00 PM
404
23%
Accident Type
7:00 PM to 6:00 AM
348
20%
Left Turn
Total
1745
100%
Rear End
Surface Condition
# Accidents Percentage Other
Dry
1113
64%
Sideswipe
Wet
257
15%
Angle
Snow/Ice
38
2%
Pedestrian
Other
337
19%
Bike
Total
1745
100%
Fixed Object: Sign Pole
Illumination
# Accidents Percentage Total
Day
1211
69%
Severity
Dark - Lights On
296
17%
Fatal
Dark - No Lights
109
6%
Injury
Other
129
7%
Property Damage Only
Total
1745
100%
Total
Weather Condition
# Accidents Percentage Intersection-Related
Clear
1163
66%
West St/Defense Hwy
Rain
212
12%
Solomons Island Rd
Snow/Sleet
33
2%
Riva Rd
Foggy
6
1%
Forest Dr.
Other
331
19%
Jennifer Rd.
Total
1745
100%
Chinquapin Round Rd.
Bestgate Road
Aris T Allen Blvd
Generals Hwy
John Hanson Hwy
Other Streets
Total
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# Accidents
551
823
371
1745
# Accidents
153
589
480
116
219
41
10
137
1745
# Accidents
4
542
1199
1745
# Accidents
128
110
76
54
42
31
29
27
22
12
107
638

Percentage
32%
47%
21%
100%
Percentage
9%
34%
28%
7%
13%
2%
1%
8%
100%
Percentage
1%
31%
68%
100%
Percentage
20%
17%
12%
8%
7%
5%
5%
4%
3%
2%
17%
100%
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As can be seen in Figure 14, crashes were most frequent along MD 450 and segments of MD 2. Hot spots
observed in the map are located at Riva Road & MD 450, Jennifer & MD 450, MD 2 & MD 450, MD 2 at
MD 665 WB Off-Ramp/Annapolis Harbor Centre Drive, Admiral Cochrane Dr & Riva Rd, and Forest
Drive at Harker Place. The intersections with the highest number of vehicle crashes are shown below in
Table 3.
Table 3: Intersections with Highest Number of Total Crashes
Intersection
MD 450 (West St) and Riva Rd
MD 450 (West St) and Jennifer Road
Forest Dr at Harker Place
MD 2 (Solomons Island Rd) and MD 450 (West St)
Riva Rd and Admiral Cochrane Rd

Number
25
21
18
15
14

Several segments on MD 450, MD 2, and US 50 have been identified as Primary and Secondary Candidate
Safety Improvement Locations by MDOT SHA over the last three years. Segments on MD 450 between
Chinquapin Round Road and MD 178 (Defense Highway), MD 2 between Admiral Cochrane Drive and
the Ramps to US 50, and US 50 through the study area consistently make the lists. In the most recent year
data was available (2018), the following segments were identified:
•
•
•
•
•

MD 2 from Mile Point 19.34 to 19.84 (Lake Shore Drive/Admiral Cochrane Drive to MD 665
Ramps) – Priority Location 2018
MD 2 from Mile Point 20.17 to 20.67 (Forest Drive to Ramps to US 50) – Secondary Location
2018
MD 450 from Mile Point 9.41 to 9.91 (Jennifer Road to MD 2) – Priority Location 2018
MD 450 from Mile Point 9.97 to 10.47 (MD 2 to Lee Street) – Priority Location 2018
US 50 from Mile Point 8.64 to 9.14 (West Street to MD 2) – Secondary Location 2018

Crashes involving pedestrian and cyclists numbered 51 in total (3%) during the past three years. While this
may not be high compared to the total crashes in Parole, Move Anne Arundel identifies nearly 20% of the
County’s pedestrian and bicycle crashes as occurring in Parole. Pedestrian and bicycle crashes were most
prominent along MD 450 with other hotspots on Forest Drive, Riva Road, and Jennifer Road. Figure 15
shows the location of pedestrian and bicycle crashes during 2017-2019. None of these segments were
MDOT-SHA Pedestrian Roadway Safety Audit (PRSA) locations in the past five years. Although most of
the crashes did not occur at an intersection, Table 4 shows the intersections that had the most pedestrian
and bicycle crashes.
Table 4: Intersections with Highest Number of Ped/Bike Crashes
Intersection
Pedestrian/Bicycle
Forest Drive and Harker Place
2
MD 450 (West Street) and Jennifer Road
2
Bestgate Road and Admiral Drive
1
Riva Road and West Street
1
A high number of pedestrian/bicycle crashes occur on MD 450 (West Street). There are a limited number
of crossings of MD 450 (West Street) in the study area and relatively large distances between them. For
example, there are no crossings of MD 450 (West Street) between MD 178/Defense Highway and MD 2
(Solomons Island Road), which is over a half mile in length. Additionally, the intersection of MD 450 at
Jennifer Road only has a crosswalk on one leg without pedestrian signals and crossings are only provided
on two legs of the intersection of MD 2 at MD 450. This gives pedestrians few crossing opportunities and
leads to crossings at unsignalized/unmarked locations.
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III.

EXISTING CONDITIONS – STUDY INTERSECTIONS

The selected study intersections within the study area were evaluated at the intersection level for
vehicle, pedestrian, and bicycle operations and infrastructure.

A. Existing Study Intersections
The following 21 intersections were included in this study and shown in . All of the intersections are
signalized except for Chinquapin Round Rd at Fairfax Rd/ Forest Dr.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

MD 178 at Bestgate Rd
Bestgate Rd at Commerce Park Drive
Medical Pkwy at Bestgate Rd
Admiral Dr at Bestgate Rd
Housely Rd at Defense Hwy
MD 450 at MD 178
MD 450 at Jennifer Road/US 50 WB Off-ramp
Jennifer Road at Medical Pkwy
Admiral Dr at Jennifer Rd
Riva Rd at Harry S. Truman Pkwy
Riva Rd at Admiral Cochrane Dr
MD 665 Ramps at Riva Road
Riva Road at Forest Drive
MD 2 at MD 450
West St at Chinquapin Round Rd
West St. at Admiral Dr
MD 2 at Forest Drive
MD 2 at MD 665 WB Off-Ramp/Annapolis Harbor Centre Drive
MD 2/ Solomon's Island Rd at Admiral Cochrane Dr
Chinquapin Round Rd at Fairfax Rd/ Forest Dr
Chinquapin Round Rd at MD 665/ Aris T Allen Blvd

B. Existing Intersection Volumes
The purpose of reporting existing traffic volumes is to determine whether an intersection operates
safely and efficiently given its user demand. While they aren’t the only indicating factor, traffic
volumes- of vehicles, pedestrians, and bicycles- can help show a need for changes in roadway
configurations and/ or additional traffic control mechanisms.
Traffic volumes (including pedestrian and bicycle volumes) were compiled from multiple sources
including the Maryland State Highway Administration’s Traffic Monitoring System, previous State,
County and City studies, and newly collected traffic counts. Since no historical traffic counts were
available, new intersection traffic counts were collected at the six intersections (listed below) in
September 2019 during the AM peak (6 AM to 9 AM) and PM peak (3 PM to 7 PM).
• Bestgate Road at Commerce Park Drive
• Medical Parkway at Bestgate Road
• Chinquapin Round Road at Fairfax Road / Forest Drive
• Housley Road at Defense Highway
• Riva Road at Harry S. Truman Pkwy
• Riva Road at Admiral Cochrane Drive
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A peak hour is defined as the hour-long period within a multiple-hour traffic count in which counted
vehicles entering an intersection reach a maximum total for 4 consecutive 15-minute intervals. Peak
hours often coincide with typical 9 to 5 commutes; in the morning, the peak hour tends to be between
7:00 and 9:00 AM, while in the afternoon, the peak hour usually is between 4:00 and 6:00 PM.
Intersection peak hours vary slightly as vehicles move throughout the road network. Peak hours are
an important tool in determining whether an intersection has an adequate number of lanes and proper
traffic control during its most-used period.
Peak hour intersection volumes are characterized in Figures 17 – 25. These figures include:
•
•
•

Figures 17 - 19: Study intersection lane configurations and traffic control.
Figures 20 – 22: AM peak hour intersection volumes.
Figures 23 – 25: PM peak hour intersection volumes.

All study intersections are signalized with the exception of the intersection of Forest Drive (west leg)
and Chinquapin Round Road which operates with stop control on the Forest Drive approach.
Pedestrians and bicycles were also counted during traffic counts, but do not contribute towards the
determination of the vehicle peak hour. The traffic counts show that most intersections have less than
10 pedestrians crossing and less than 5 bicycles entering the intersection during each peak hour as
shown in Figure 26 and Figure 27, respectively. The intersection of Jennifer Rd/Medical Parkway is
the notable exception, with over 20 pedestrians crossing in each vehicular peak hour. Pedestrian
volumes may be seasonally higher during holiday times and may be more concentrated within core
blocks such as the Annapolis Towne Center which were not included as study intersections. As will
be discussed in the next section, nearly all of the intersections provide legal and accessible pedestrian
crossings.
Detailed traffic count reports are included in Appendix A.

Sabra & Associates, Inc.

Page 37

Parole Mobility Study for the Parole Town Center Master Plan
Figure 17: Lane Configurations, Intersections 1-8
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Figure 18: Lane Configurations, Intersections 9-16
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Figure 19: Lane Configurations, Intersections 17-21
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Figure 20: AM Peak Intersection Volumes, Intersections 1-8
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Figure 21: AM Peak Intersection Volumes, Intersections 9-16
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Figure 22: AM Peak Intersection Volumes, Intersections 17-21
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Figure 23: PM Peak Intersection Volumes, Intersections 1-8
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Figure 24: PM Peak Intersection Volumes, Intersections 9-16
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Figure 25: PM Peak Intersection Volumes, Intersections 17-21
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Figure 26: Peak Hour Pedestrian Volumes
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Figure 27: Peak Hour Bicycle Volumes
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C. Existing Intersection Operations
Existing vehicle operations were evaluated using multiple performance measures. For vehicle
operations, it can sometimes be difficult to summarize operations using only one performance
measure. Different performance measures are better at identifying different types of operational
problems. Level of service is good at identifying if an intersection is operating adequately, especially
if it is not closely spaced to other signalized intersections. Vehicle speeds or travel times (previously
reported in the areawide analysis) are good for identifying how a system of signals or entire network
operate as a whole. Measures such as vehicle speeds typically give a more realistic picture of
interaction between intersections and usually better correlates with driver perception. However, level
of service analysis is good at identifying problematic intersections in isolation and is described in
more detail below.
Level of Service
Operational performance was estimated using Synchro, a traffic analysis software that utilizes the
Highway Capacity Manual (HCM 2000) methodology to estimate intersection capacity. This analysis
is based on performance measures including the level of service (LOS), volume-to-capacity (v/c) ratio,
and average vehicle delay. Definitions are found below, and the corresponding values are shown in
Table 5:
•

•

•

Level of Service (LOS): LOS is a “qualitative measure describing operational conditions
within a traffic stream.” (Highway Capacity Manual. Transportation Research Board,
Washington, D.C. 2000) LOS ranges from A to F, where a LOS A represents optimal
conditions and a LOS F represents saturated or failing conditions.
Volume to Capacity (v/c) Ratio: The v/c ratio is the ratio of current flow rate to capacity and
is used to assess the sufficiency of a roadway facility such as an intersection. A v/c ratio of
1.0 indicates that the facility is operating at capacity, and a ratio greater than 1.0 indicates that
the facility is failing as the number of vehicles exceeds the roadway capacity.
Delay (Control Delay): Delay is the portion of delay attributed to traffic signal operation for
signalized intersections. Control delay (overall delay) can be categorized into deceleration
delay, stopped delay, and acceleration delay.

Table 5: Intersection Level of Service Delay Ranges

Signalized intersections
Unsignalized intersections
Level of service Delay range (sec) Level of service Delay range (sec)
A
<10
A
<10
B
>10 and <15
B
>10 and <20
C
>15 and <25
C
>20 and <35
D
E
F

>25 and <35
>35 and <50
>50

D
E
F

>35 and <55
>55 and <80
>80

A Synchro traffic model was developed for the network based on existing roadway geometry, traffic
volumes, and signal timings obtained from the Anne Arundel County and Maryland State Highway
Administration. Signals along both the county and state-maintained corridors of Riva Road, Bestgate
Road, West Street (MD 450/MD 178) and MD 2 operate as actuated coordinated systems. Cycle
lengths along the different corridors vary from 100 seconds to 210 seconds within the study area.
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Several corridors in the study area have adaptive signals. For the adaptive signals, the base timing
plans for each peak hour were assumed to be in use as Synchro is unable to replicate the adaptive
logic.
The results of the existing conditions intersection capacity analysis for all 21 intersections are
summarized in Appendix B by overall intersection level of service. The County considers an overall
level of service of D or better acceptable. It is important to note that just because the overall
intersection operates at an acceptable level that individual movements may operate worse (e.g. over
capacity or LOS F).
Detailed HCM 2000 Reports, lane use and timing reports are also included in Appendix B.
The results of the HCM analysis show that the following intersections operate below the County’s
acceptable level of service threshold.
•
•
•
•

MD 450/MD 178 at Defense Highway/Mall Entrance operates with a LOS E during the PM
peak hour
MD 2 at MD 450 operates with a LOS E during the PM peak hour
Both of the intersections operating over the County’s level of service threshold (listed above)
are on MD 450 during the PM peak hour, which coincides with the relatively low speeds
approaching these intersections.
Recommendations will evaluate congestion mitigation strategies for these intersections
including roadway configuration, signal operations, and active traffic management strategies
such as dynamic lane use and turn regulations.

The unsignalized intersection at Chinquapin Round Rd & Forest Drive also operates with a LOS E
during both peak hours. However, the volume for this movement are low during the peak hours and
the v/c ratio is much less than 1.0.

D. Existing Pedestrian Infrastructure at Intersections
Pedestrian infrastructure was inventoried and evaluated to identify deficiencies in connectivity for
pedestrians. This section identifies the existing pedestrian infrastructure gaps at the study
intersections.
Figure 28 shows existing pedestrian
infrastructure
including
crosswalks,
pedestrian signals, and ADA ramps at the
study intersections, as well as key generators
and residential land uses.
Table 6 identifies gaps and/or missing
sidewalks, pedestrian signals, and crosswalks
at each of the study intersections. Figure 29
shows the locations of the missing
crosswalks, pedestrian signals, and ADA
ramps at the study intersections.

Jennifer Road at MD 450 (North Leg) – No Pedestrian Signals at Crosswalk
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Table 6: Pedestrian Facility Assessment
No

Study
Intersection

1

MD 178 at
Bestgate Rd

2

3

4

5

6

7

8

9

10

11

12
13

14

Bestgate Rd
at
Commerce
Park Drive
Medical
Pkwy at
Bestgate Rd
Admiral Dr
at Bestgate
Rd
Housely Rd
at Defense
Hwy
MD 450 at
MD 178
MD 450 at
Jennifer
Road/US 50
WB Offramp
Jennifer
Road at
Medical
Pkwy
Admiral Dr
at Jennifer
Rd
Riva Rd at
Harry S.
Truman
Pkwy
Riva Rd at
Admiral
Cochrane Dr
MD 665
Ramps at
Riva Road
Riva Road at
Forest Dr
MD 2 at MD
450

N/S Street

Sidewalk Gaps?

Pedestrian
Signals
Missing?

Crosswalk
Gaps?

ADA Ramps
Missing?

Bestgate Rd

MD 178

North leg, South
side of west leg,
West leg of south
leg

None

No crosswalk
on north leg

None

Bestgate Rd

Commerce
Park Drive

None

None

No crosswalk
on east leg

DWS1 missing
on NW and
NE corner

Bestgate Rd

Medical
Pkwy

East side of north
leg

None

None

DWS1 missing
on all corners

Bestgate Rd

Admiral Dr

None

None

None

DWS1 missing
on all corners

Defense Hwy

Housely Rd

North side of west
leg

None

None

None

MD 450

MD 178

North side of west
leg, South side of
east leg

None

No crosswalk
on south leg

None

Jennifer Rd

MD 450

South leg

North leg

No crosswalk
on south, east,
or west legs

None

Jennifer Rd

Medical
Pkwy

East side of south
leg

None

No crosswalk
on south leg

None

Jennifer Rd

Admiral Dr

South leg, West leg,
East side of north
leg,

n/a

No crosswalks
on any leg

None

Riva Rd

Harry S.
Truman
Pkwy

None

None

None

DWS1 missing
on SW corner

Riva Rd

Admiral
Cochrane Dr

South side of west
leg

None

None

None

Riva Rd

MD 665
Ramps

South side of east
leg, north leg, south
leg

South leg

No crosswalk
on east, west,
or north legs

None

Riva Rd

Forest Dr

None

None

No crosswalk
on west leg

None

No crosswalk
on north or
east legs

DWS1 missing
for
channelized.
rights on NW,
SW corners

E/W Street

MD 450
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MD 2

East side of north
and south legs

None
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No

15
16

17

18

19

20

21

Study
Intersection
West St at
Chinquapin
Round Rd
West St. at
Admiral Dr
MD 2 at
Forest Dr

Pedestrian
Signals
Missing?

Crosswalk
Gaps?

None

None

No crosswalk
on west leg

Admiral Dr

None

None

No crosswalk
on west leg

MD 2

South leg, East side
of north leg, South
side of east/west
legs

None

No crosswalk
on west or
south legs

All legs

n/a

No crosswalks
on any legs

North, south, and
west legs

n/a

No crosswalks
on any legs

None

West leg

Unsignalized

No crosswalk
on north or
south leg

DWS1 missing
on SW corner

None

None

No crosswalk
on east leg

None

E/W Street

N/S Street

West St

Chinquapin
Round Rd

West St

Forest Dr

MD 2 at MD
665 WB
Annapolis
OffHarbor
MD 2
Ramp/Anna
Centre Dr
polis Harbor
Centre Dr
MD 2/
Solomon's
Admiral
Island Rd at
MD 2
Cochrane Dr
Admiral
Cochrane Dr
Chinquapin
Round Rd at
Fairfax
Chinquapin
Fairfax Rd/
Rd/Forest Dr
Round Rd
Forest Dr
Chinquapin
Round Rd at
Chinquapin
MD 665/
MD 665
Round Rd
Aris T Allen
Blvd
1
DWS: Detectable Warning Surface

Sidewalk Gaps?

ADA Ramps
Missing?
DWS1 missing
SW corner
None

None

None

These pedestrian facility assessment at the study intersections indicates the following about the
pedestrian network connectivity:
•
•
•

Two of the study intersections, MD 450 at Jennifer Road/US 50 WB Off-ramp and MD 665
Ramps at Riva Road, have marked crosswalks at signalized intersections but do not have
pedestrian signals.
Seven of the study intersections are missing detectable warning surfaces on at least one ramp.
Recommendations for enhancing walkability will include additional pedestrian crossing
locations, addition of missing pedestrian signals, and upgrades of ADA ramps.
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Figure 29: Existing Gaps in
Pedestrian
Facilities
at Center
Study
- Parole
Town
Intersections

Transportation Master Plan
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IV. SUMMARY
This evaluation describes existing connectivity and gaps for pedestrian and bicycle facilities, transit
service/coverage, and operations and safety of roadways. The following summarizes the connectivity,
operational, and safety issues identified as part of this existing conditions report that will guide the
process for determining future vehicle, pedestrian, bicycle, and transit improvements in the Parole
Town Center study area:
Vehicle Operations
Areawide
• Based on the capacity of a freeway per lane per hour, US 50 is at capacity in the eastbound
direction during the PM peak hour and near capacity in the WB direction during the AM peak
hour.
• Peak hour directional volumes on MD 450 (West Street) are highest between the US 50 ramps
and MD 450 (Defense Highway) /MD 178. In this section there are over 1,600 westbound
vehicles during the AM peak hour and over 1,800 vehicles during the PM peak hour. These
volumes indicate that westbound MD 450 (West Street) is at or near the capacity, particularly
during the PM peak hour.
• Peak hour directional volumes on CO 3266 (Riva Road) are highest between the MD 665
ramps and Harry S. Truman Parkway. In this section there are nearly 1,900 southbound
vehicles during the AM peak hour and up to 2,000 northbound vehicles during the PM peak
hour. These volumes indicate this segment of CO 3266 (Riva Road) is near or at capacity
during both the AM/PM peak hours.
• Significant congestion on MD 2, MD 450 (West Street), MD 178 (Generals Highway), Riva
Road, and Chinquapin Round Road can be seen during the AM and PM peak hours.
• Slow speeds are also shown on Jennifer Road and Bestgate Road during the PM peak hour.
• From the speed data, the intersections of MD 450 at MD 178, MD 450 at Jennifer Road/US
50 WB Off-ramp, MD 450 at Riva Road, MD 2 at MD 450, MD 665 Ramps at Riva Road,
MD 178 at Bestgate Road, and MD 2/Medical Parkway at Jennifer Road can be identified as
sources of congestion.
• Recommendations will evaluate congestion mitigation strategies including roadway
configuration, signal operations, and active traffic management strategies such as dynamic
lane use and turn regulations.
Study Intersections
• The results show that the following intersections do not meet the County’s level of service
thresholds:
o MD 450/MD 178 at Defense Highway/Mall Entrance operates with a LOS E during
the PM peak hour
o MD 2 at MD 450 operates with a LOS E during the PM peak hour
• Both of the intersections operating over the County’s level of service threshold (listed above)
are on MD 450 during the PM peak hour, which coincides with the relatively low speeds
approaching these intersections.
• Recommendations will evaluate congestion mitigation strategies for these intersections
including roadway configuration, signal operations, and active traffic management strategies
such as dynamic lane use and turn regulations.
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Pedestrians and Bicycles
The following concerns were identified for the existing pedestrian and bicycle network:
Pedestrians
Areawide
• MD 2, which is a major commercial corridor particularly south of US 50, remains a barrier
between commercial and residential areas as it has limited pedestrian crossings of the corridor
and generally does not provide any sidewalks/paths.
• US 50 and MD 665 are fully access controlled facilities with pedestrian crossings limited to
interchanges (e.g. underpasses) and serve as a barrier between generators and land uses within
the PGMA.
• Defense Highway contains one of the access points to Annapolis Waterworks Park, which
contains 600 acres of hiking and biking trails. The park is operated by the City of Annapolis
Recreation and Parks Department and accessible to the public by permit. Accessing the park
via Defense Highway by foot is difficult given the limited sidewalk infrastructure. The other
access point is on Housley Road, which also has sidewalk gaps.
• Several sidewalk network gaps exist between the residential neighborhood at Parole Manor
(south of MD 450 and north of Forest Drive) and Walter S. Mills-Parole Elementary School
to the east and the Anne Arundel Community Library to the north (across MD 450 on
Gibralter Avenue). A signal was recently installed at the intersection of MD 450 at Gibralter
Avenue.
• There is no safe crossing from the residential area south of Bestgate Road to the church or
Bestgate Park on the north side of Bestgate Road. In order to cross safely at a signalized
intersection, residents from the neighborhood would have to walk west to Admiral Drive.
• Recommendations for enhancing walkability will include additional controlled mid-block
pedestrian crossing locations, construction of missing sidewalks and creation of a refined
street grid in core areas to include shorter walkable block lengths.
Study Intersections
• Two of the study intersections, MD 450 at Jennifer Road/US 50 WB Off-ramp and MD 665
Ramps at Riva Road, have marked crosswalks at signalized intersections but do not have
pedestrian signals.
• Seven of the study intersections are missing detectable warning surfaces on at least one ramp.
• Recommendations for enhancing walkability will include additional pedestrian crossing
locations, addition of missing pedestrian signals, and upgrades of ADA ramps.
Bicycles
• There is a lack of path/ trail connections in the study area north-south across major roadways
including MD 665 and US 50. There is a lack of path/ trail connections in the study area eastwest across MD 2.
• The existing on-road bicycle network largely rates high stress for many of the major collectors
and arterials.
• Gaps in the bicycle network exist on key arterial and collector roads including MD 450 east
of MD 2, Jennifer Road, Admiral Drive, Harry S. Truman Parkway, Admiral Cochrane Drive,
and Forest drive between MD 2 and Riva Road. Filling these gaps would better connect the
already-existing bicycle network. Additional network connections may be considered, such
as along Defense Highway and West Street.
• Admiral Drive, Jennifer Road, and MD 450 are considered high-stress roadways, which
limits low-stress connections for residential areas east of Admiral Drive. This impacts the
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•

•

•

ability of residents in this area to bike recreationally, reach destinations such as the mall and
Town Centre, as well as access the shared-use path on Admiral Drive.
There are several side-paths that are considered high stress, including those on Admiral Drive,
MD 2, and MD 450. Shared-use paths are considered higher stress when they are next to highspeed roadways without significant separation. Further, bicyclists using shared-use paths next
to major roadways must still cross intersections, which can be a high-stress experience
without the proper provisions. In the Parole bicycle network, intersections that connect to
shared-use paths include:
o MD 2 with Forest Drive, West Street, and Jennifer Road
o Bestgate Road with Medical Parkway, Admiral Drive, and Commerce Park Drive
o Jennifer Road and Admiral Drive
o Defense Highway and Hensley Road
o Riva Road with Forest Drive and H. S. Truman Pkwy
Bicycle connections are particularly important around schools, as most students are not of
driving age. High-quality bicycle lanes between residential areas and schools takes pressure
off parents to provide transportation, reduces demand on the school transportation system,
and provides a way for students to naturally get exercise. Currently, there is little opportunity
for students at Annapolis High School and Walter S. Mills-Parole Elementary School to safely
bike to school, although bike share data has shown spikes in usage around Annapolis High
School.
The development of bicycle network recommendations for the study area will include
completing missing connections along existing roadways, creating new grade separated
connections across major freeway barriers, enhancing the quality of the existing bicycle
network to reduce stress, enhancing wayfinding signage, and evaluating increasing right-ofway for bike facilities through road diets, neighborhood bikeways, and identifying new routes
such as loops around the major retail uses.

Transit
• The highest daily ridership is on the Annapolis Transit routes, which run more frequently than
other transit operators.
• Overall transit service is not very frequent, even during the peak hours, with headways for all
routes being 30 minutes or more and many headways exceeding an hour.
• Transit span of service does not extend late enough on weekdays to match most retail hours,
meaning the service may not be accessible for service industry employees
• Multiple transit routes operate on key roadways (e.g. MD 450, Riva Road, Jennifer Road) and
do serve major generators (retail, library, Hospital, etc.)
• Service patterns are oriented towards downtown Annapolis, or longer distance commuters
(Baltimore, Washington D.C. and western Anne Arundel/ Howard County
• Access to transit and ridership is hindered by gaps in the pedestrian and bicycle network that
create longer distances for potential transit riders to walk/bike. In many cases, people will
walk to transit if it is close enough. However, on either end of a public transit trip, the origin
or destination may be difficult or impossible to access by a short walk, which may make
potential riders rethink their decision to use transit.
• Recommendations for enhancing transit will focus on changing service patterns to create a
circulator style service for Parole Town Center using variable routing and on-demand service
models, supporting a multi-modal transit center, and enhancing pedestrian access to bus stops.

Sabra & Associates, Inc.

Page 57

Parole Mobility Study for the Parole Town Center Master Plan
Safety Analysis
• Most vehicle crashes resulted in property damage only (69%), rear end crashes (34%), and
occurred during day light hours (69%).
• Intersection-related crashes were most frequent along state corridor segments. Specifically,
MD 450 (West St/Defense Highway) and MD 2 (Solomons Island Rd) combined account for
almost 40% of the crashes. County roads are second in having a high frequency of intersection
crashes with Riva Road, Forest Drive, and Jennifer Rd accounting for over 25% of the 638
intersection related crashes.
• Intersections experiencing the most intersection-related crashes were Riva Road & MD 450,
Jennifer & MD 450, MD 2 & MD 450, Admiral Cochrane Dr & Riva Rd, and Forest Drive &
Harker Place.
• Several segments on MD 450, MD 2, and US 50 have been identified as Primary and
Secondary Candidate Safety Improvement Locations over the last three years. Segments on
MD 450 between Chinquapin Round Road and MD 178 (Defense Highway), MD 2 between
Admiral Cochrane Drive and the Ramps to US 50, and US 50 through the study area
consistently make the lists.
• Crashes involving pedestrian (41) and cyclists (10) numbered 51 in total (3%) during the past
three years. While this may not be high compared to the total crashes in Parole, Move Anne
Arundel identifies nearly 20% of the County’s pedestrian and bicycle crashes as occurring in
Parole. Pedestrian and bicycle crashes were most prominent along MD 450 with other
hotspots on Forest Drive, Riva Road, and Jennifer Road.
• A high number of pedestrian/bicycle crashes occur on MD 450 (West Street). There are a
limited number of crossings of MD 450 (West Street) in the study area and relatively large
distances between them. For example, there are no crossings of MD 450 (West Street)
between MD 178/Defense Highway and MD 2 (Solomons Island Road), which is over a half
mile in length. Additionally, the intersection of MD 450 at Jennifer Road only has a crosswalk
on one leg without pedestrian signals and crossings are only provided on two legs of the
intersection of MD 2 at MD 450. This gives pedestrians few crossing opportunities and leads
to crossings at unsignalized/unmarked locations.
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