Development of A Strategy for a Congestion Management Process for the
Baltimore Region — Defining the CMP Network

This memo identifies and defines the CMP network that will serve as the basis for the Congestion
Management Process (CMP). Defining the CMP network involves defining two aspects of the
system that will be examined as part of the process - 1) the geographic boundaries or area of
application and 2) the system components/network of surface transportation facilities. Several
other data sources for the bicycle and pedestrian networks have been identified and are relevant to
exploring congestion and mobility performance but are not anticipated to be part of the on-going
“monitoring” and data collection. All of the geographic boundaries, components of the CMP
network, and other relevant networks were delineated in a GIS shapefile.

Geographic Boundaries

The geographic boundaries of the CMP Network will be consistent with the BRTB’s member
jurisdictions, which include the following:

e City of Annapolis 7
e City of Baltimore § e
e Anne Arundel County |
e Baltimore County -
e Carroll County i
e Harford County
e Howard County
e Queen Anne’s County

............

nnnnnn

The geographic boundaries are shaded in the
provided shape file. The geographic boundaries are
shown to the right in Figure 1.

Figure 1 CMP Network Geographic Boundaries
Components of CMP Network

The CMP network will incorporate all available data throughout the region for multiple modes of
transportation (i.e. vehicles, freight, transit) and will include the following components in the GIS
shapefile:

Maryland Centerlines

Maryland Roadway Centerline data consists of linear geometric features which represent the street
centerline for all public roadways (i.e. interstates, arterials, collectors, local roads) in the State of
Maryland. The Maryland Centerline data (Figure 2) contains 12,224 miles of centerline (32,809
segments) and was compiled from the following source:
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MD iMAP, 9/16/2019
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Figure 2 MD Centerlines

BMC Travel Demand Model

The region’s aggregate trip-based model supports regional plan development and assists
transportation engineers in the design of projects. The trip-based model predicts person travel for
home and non-home based purposes in addition to medium and heavy trucks and commercial
vehicles based on Traffic Analysis Zones (TAZ). The 2019 conformity files were included as a

component of the CMP network, which include the following:

-BMC 4.4C model

-Round 9 demographic files updated march — June 2018
-Conformity 2019 networks

-Scenarios: 2012, 2020, 2030, 2040, 2045


https://data.imap.maryland.gov/datasets/maryland-road-centerlines-comprehensive
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It should be noted that the
BMC Travel Demand Model

contains  network  detail | <"
beyond  the  geographic
boundaries of the BMC

member jurisdictions, because
nearby areas affect the travel
demands within the
geographic boundaries. The
BMC travel demand model
network is shown on the right
in Figure 3, which contains all
regionally significant
roadways (i.e. interstates,
arterials) and may include

Centreville

collectors and local roads o
depending on the TAZ g
structure and other factors. &
The BMC travel demand g
model covers the following |

percentages of centerline
mileage for each roadway
classification  type listed
below in Table 1.

Roadway Type

Interstate

— Net_2020

N

Easton

Blackwater.
National
Wildlife Refuge

Figure 3 BMC Travel Demand Model Network

Total Centerline

Principal Arterial-Other Expressways and Freeways

Principal Arterial-Other
Minor Arterial

Major Collector

Minor Collector

Local

Mileage

Table 1 BMC Network Coverage of MD Centerline by Roadway Type

Maryland Statewide Transportation Model

390
264
611
1000
1326
415
7632

BMC Network
Mileage Cowerage

365
239
569
952
1040
224
1069

BMC Network
Mileage Perecent

Cowerage
94%
90%
93%
95%
78%
54%
14%

Since the BMC Travel Demand Model has limited coverage in Queen Anne’s County, the
Maryland Statewide Transportation Model (MSTM) was used for greater coverage in Queen
Anne’s County. The MSTM is a multi-layer travel-demand model working at national, statewide
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and urban zone levels to forecast and analyze key measures of transportation system performance.
A screenshot of the network detail in Queen Anne’s County is provided in Figure 4 and is based
on the data in the following version:

MSTM V 1.1.0 (04.24.18)
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Figure 4 MSTM Coverage in Queen Anne's County

TMC Segments

The Regional Integrated Transportation Information System (RITIS) is an automated data sharing,
dissemination, and archiving system that includes many performance measure, dashboard, and
visual analytics tools that help agencies to gain situational awareness, measure performance, and
communicate information between agencies and to the public. The Probe Data Analytics Suite,
within RITIS, allows agencies to support operations, planning, analysis, research, and performance
measures generation using probe data mixed with other agency transportation data. Among many
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other uses, the Probe Data Analytics Suite can provide insight on real-time speed data, travel time
index, travel time reliability metrics, queue measurements, statewide bottleneck ranking, and
corridor congestion charts. Several sources of data are available within the Probe Data Analytics
Suite including INRIX and HERE data by TMC. The TMC segments contain most of the
regionally significant roadways (i.e. interstates, arterials) but not many of the lower classification
roadways (e.g. collectors and local roads). The defined TMC segments for which data is available
was included as part of the CMP network (Figure 5) and were downloaded from the link below.

= RITIS, 2019
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Figure 5 RITIS TMC Segments

The TMC segments cover the following percentages of centerline mileage for each roadway

classification type are listed in Table 2.



https://www.ritis.org/access
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Roadway Type

Interstate

Principal Arterial-Other Expressways and Freeways
Principal Arterial-Other

Minor Arterial

Major Collector

Minor Collector

Local

Table 2 TMC Segment Coverage of MD Centerline by Roadway Type

Total Centerline Inrix TMC Mileage Inrix TMC Mileage

Mileage Cowerage Percent Cowerage
390 205 52%
264 239 90%
611 587 96%
1000 872 87%
1326 394 30%
415 42 10%
7632 48 1%

It should be noted that the interstate mileage is only 52%, because interchange ramps are not

included as TMC segments.

Transit

Transit routes and facilities throughout the region were compiled and mapped as part of the CMP
Network. The following data sources were included:

e Airports

=  FAA's National Airspace System

Resource Aeronautical Data
Product, 2019
e Amtrak Lines
= Federal Railroad

Administration's (FRA) Amtrak

Station database, 2019
e Amtrak Stops
=  Federal Railroad

Administration's (FRA) Amtrak

Station database, 2019
e Annapolis Bus Lines

= GTFS, 2019
e Annapolis Bus Stops
= GTFS, 2019

e Baltimore Region Public Transit Routes

= GTES/CMRT Data, 2019

e Baltimore Region Public Transit Stops

= GTFS/CMRT Data, 2019
e BWI Shuttle Stops

= GTFS/CMRT Data, 2019
e BWI Shuttle Routes

= GTFS/CMRT Data, 2019

Carroll County Transit System Routes
= MD IMAP, 2019
Carroll County Transit System Stops
= MD IMAP, 2019
Charm City Circulator Routes
= MD IMAP, 2019
Charm City Circulator Stops
= MD iMAP, 2019
Delmarva Community Transit Routes
= MD iMAP, 2019
Delmarva Community Transit Stops
= MD IMAP, 2019
Harford County Transportation System
(HCTYS) Stops
= BMC Regional GIS Data Center,
2019
MTA MARC Train Lines
= MD iMAP, 2019
MTA MARC Train Stops MD
= IMAP, 2019
MTA Bus Lines
= MDIMAP, 2019
MTA Bus Stops
= MD IiMAP, 2019



https://data.imap.maryland.gov/datasets/maryland-transit-airports?geometry=-88.901%2C37.335%2C-65.676%2C40.330
https://data.imap.maryland.gov/datasets/maryland-transit-airports?geometry=-88.901%2C37.335%2C-65.676%2C40.330
https://data.imap.maryland.gov/datasets/maryland-transit-airports?geometry=-88.901%2C37.335%2C-65.676%2C40.330
https://data.imap.maryland.gov/datasets/maryland-transit-amtrak-rail-lines?geometry=-83.095%2C38.573%2C-71.483%2C40.060
https://data.imap.maryland.gov/datasets/maryland-transit-amtrak-rail-lines?geometry=-83.095%2C38.573%2C-71.483%2C40.060
https://data.imap.maryland.gov/datasets/maryland-transit-amtrak-rail-lines?geometry=-83.095%2C38.573%2C-71.483%2C40.060
https://data.imap.maryland.gov/datasets/maryland-transit-amtrak-rail-stops?geometry=-82.989%2C38.259%2C-71.376%2C39.752
https://data.imap.maryland.gov/datasets/maryland-transit-amtrak-rail-stops?geometry=-82.989%2C38.259%2C-71.376%2C39.752
https://data.imap.maryland.gov/datasets/maryland-transit-amtrak-rail-stops?geometry=-82.989%2C38.259%2C-71.376%2C39.752
https://transitfeeds.com/p/annapolis-transit/567
https://transitfeeds.com/p/annapolis-transit/567
http://gisdata.baltometro.org/datasets/baltimore-region-public-transit-routes
http://gisdata.baltometro.org/datasets/baltimore-region-public-transit-stops
https://data.imap.maryland.gov/datasets/maryland-local-transit-bwi-airport-shuttle-stops?geometry=-76.767%2C39.174%2C-76.586%2C39.198
https://data.imap.maryland.gov/datasets/maryland-local-transit-bwi-airport-shuttle-routes?geometry=-76.767%2C39.175%2C-76.585%2C39.198
https://data.imap.maryland.gov/datasets/maryland-local-transit-carroll-county-transit-system-routes
https://data.imap.maryland.gov/datasets/maryland-local-transit-carroll-county-transit-system-stops
https://data.imap.maryland.gov/datasets/maryland-local-transit-charm-city-circulator-routes?geometry=-76.968%2C39.250%2C-76.242%2C39.343
https://data.imap.maryland.gov/datasets/maryland-local-transit-charm-city-circulator-stops?geometry=-76.967%2C39.250%2C-76.242%2C39.343
https://data.imap.maryland.gov/datasets/maryland-local-transit-delmarva-community-transit-routes
https://data.imap.maryland.gov/datasets/maryland-local-transit-delmarva-community-transit-stops
http://gisdata.baltometro.org/datasets/baltimore-region-public-transit-stops
https://data.imap.maryland.gov/datasets/maryland-transit-marc-train-lines
https://data.imap.maryland.gov/datasets/maryland-transit-marc-train-stops
https://data.imap.maryland.gov/datasets/maryland-transit-mta-bus-lines
https://data.imap.maryland.gov/datasets/maryland-transit-mta-bus-stops
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MTA Light Rail Lines

MD iMAP, 2019

MTA Light Rail Stops

MD iMAP, 2019

MTA Baltimore Metro Subway Lines
MD iMAP, 2019

MTA Baltimore Metro Stops

MD iMAP, 2019

Queen Anne's County Ride Routes
MD iMAP, 2019

Queen Anne's County Ride Stops
MD iMAP, 2019

Rabbit Transit (PA) Bus Stops

BMC Regional GIS Data Center,
2019

Rabbit Transit (PA) Bus Routes

There are 278 transit routes and 11,509 transit stops within the geographic boundaries of the CMP
own in Figure 6 and commuter routes and stops are

network. The local routes and stops are sh
shown below in Figure 7.

York County Planning
Commission, 2019

RTA Lines

MD iIMAP, 2019

RTA Stops

MD iIMAP, 2019

WMATA Metro Lines

DC Geographic Information
System, 2019

WMATA Metro Stops

DC Geographic Information
System, 2019

WMATA Metro Bus Lines

MD iIMAP, 2019

WMATA Metro Bus Stops

MD iMAP, 2019
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Figure 6 Interstate, Statewide, Regional, and

Local Transit Routes and Stops


https://data.imap.maryland.gov/datasets/maryland-transit-light-rail-lines
https://data.imap.maryland.gov/datasets/maryland-transit-light-rail-stops
https://data.imap.maryland.gov/datasets/maryland-transit-baltimore-metro-subway-lines
https://data.imap.maryland.gov/datasets/maryland-transit-baltimore-metro-subway-stops
https://data.imap.maryland.gov/datasets/maryland-local-transit-queen-annes-county-ride-routes?geometry=-77.751%2C38.718%2C-74.848%2C39.092
https://data.imap.maryland.gov/datasets/maryland-local-transit-queen-annes-county-ride-stops?geometry=-77.751%2C38.718%2C-74.848%2C39.092
http://gisdata.baltometro.org/datasets/baltimore-region-public-transit-stops
http://data-yorkcountypa.opendata.arcgis.com/datasets/9a41b315287d447dbb382406195664e3_0
http://data-yorkcountypa.opendata.arcgis.com/datasets/9a41b315287d447dbb382406195664e3_0
https://data.imap.maryland.gov/datasets/maryland-local-transit-regional-transportation-agency-routes?geometry=-78.201%2C38.945%2C-75.298%2C39.318
https://data.imap.maryland.gov/datasets/maryland-local-transit-regional-transportation-agency-stops?geometry=-78.202%2C38.948%2C-75.299%2C39.321
https://data.imap.maryland.gov/datasets/maryland-transit-wmata-metro-lines?geometry=-78.543%2C38.756%2C-75.639%2C39.130
https://data.imap.maryland.gov/datasets/maryland-transit-wmata-metro-lines?geometry=-78.543%2C38.756%2C-75.639%2C39.130
https://data.imap.maryland.gov/datasets/maryland-transit-wmata-metro-stops?geometry=-78.543%2C38.756%2C-75.639%2C39.130
https://data.imap.maryland.gov/datasets/maryland-transit-wmata-metro-stops?geometry=-78.543%2C38.756%2C-75.639%2C39.130
https://data.imap.maryland.gov/datasets/maryland-transit-wmata-metro-bus-lines?geometry=-79.842%2C38.577%2C-74.036%2C39.324
https://data.imap.maryland.gov/datasets/maryland-transit-wmata-metro-bus-stops?geometry=-79.842%2C38.577%2C-74.036%2C39.324
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Figure 7 MTA Commuter Routes and Stops

Park & Ride Facilities

Locations of Park & Ride facilities throughout the region were mapped as part of the CMP
network. The Park & Ride locations also include capacity of the Park & Ride lots, where available.
The locations of Park & Ride Facilities owned and maintained by the Maryland Department of
Transportation State Highway Administration (MDOT SHA) as well as those owned by local
jurisdictions (i.e. cities and counties) are included. There are 50 MDOT SHA Park & Ride

facilities and 55 facilities owned by local jurisdictions (Figure 8). The following sources were
used:

e Commuter Connections Park and Rides
=  Commuter Connections, 2019

e MDOT Park and Ride
= MD iMAP, 2019



https://www.commuterconnections.org/park-ride-lots-in-the-metropolitan-washington-baltimore-regions/
https://data.imap.maryland.gov/datasets/maryland-mdot-sha-park-and-ride-facilities-mdot-sha-park-and-ride-facilities
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Figure 8 Park and Ride Locations

Freight

Freight routes within the Baltimore Region geographic boundaries were mapped based on the
National Highway Freight Network and the Baltimore City freight map (within its boundaries).
Segments with truck AADTSs and data for commercial facilities at the principal U.S. Coastal and
Inland Ports in Maryland were also included (Figure 9).

o National Highway Freight Network Critical Rural
= Federal Highway Administration, 2019

o National Highway Freight Network Critical Urban
= Federal Highway Administration, 2019
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o National Highway Freight Network Non Primary Highway Freight System
= Federal Highway Administration, 2019
o National Highway Freight Network Primary Highway Freight System
= Federal Highway Administration, 2019
o SHA Existing Freight Truck Routes
= MDOT SHA, 2019
o SHA Proposed Truck Routes (DRAFT)
= MDOT SHA, 2019
o BMC Moving People and Good Safely and Efficiently — Critical Urban Freight
Corridors in the Baltimore Region
= BMC, 2017
o Baltimore City Freight Network
= MDIMAP, 2019
o Truck AADT
= MD IiIMAP, 2019
o Sea Ports
= MDIMAP, 2019
_Hagerstown & ).&
A
Maryland i “..\‘.4 3 A
dFrederick //} "&{? *‘ O : 1 E
A =) % &
& - “A» AleS
7 ‘& !.= ! %4
.i,‘.s,
—~ "ﬁ’«‘ % 6;\
*\ ."‘;_“.s‘:y Do %
J R _ Germantown \‘K 4;’,@':“* "‘I' '
(o) ( Q(""{ ] ¥
iInZoy ~\(f' =
renen il 5\
Aspen Hill 7‘,'
@ Sterling e %
« | e
_Reston B¢
OWas ington J
Centreville b
& 7 oAIexandria\ o> 1
Frelght —— NHFN_PHFS m
e MTA_SeaPorts —— Truck_AADT
—— NHFN_CriticalRural —— BaCi_FreightNetwork
{171 —— NHFN_Criticalurban —— BMC_CriticalUrban
—— NHFN_NON_PHFS ] Blackwater
.

Figure 9 Freight Routes


https://data.imap.maryland.gov/datasets/maryland-freight-network
https://data.imap.maryland.gov/datasets/maryland-annual-average-daily-traffic-annual-average-daily-traffic-sha-statewide-aadt-lines?geometry=-88.882%2C37.336%2C-65.657%2C40.331
https://data.imap.maryland.gov/datasets/maryland-transit-sea-ports
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Other Relevant Network

Other networks that will be considered include the bike facilities network and sidewalk network.
These networks are relevant to exploring congestion and mobility performance, but these will not
be parts of the on-going “monitoring” as we do not anticipate having data on usage.

Bike Facilities Network

Bike facilities throughout the region were included in the CMP network (Figure 10). This data
contains all existing bicycle trails and lanes (facilities) in the region. Planned, programmed, and
under construction bicycle and pedestrian facilities are not included. The data was compiled by
local jurisdictions using planning data, bicycle master plans, and capital improvement reports. The
primary source of this data was the BMC Regional Bicycle Facilities layer provided on their
website, but other data sources were included as detailed below:

o BMC Regional Bicycle Facilities
= BMC Regional GIS Data Center, 2019
o MDQOT Bike Spine (Scenic Byways)
= MD IiIMAP, 2019
o Anne Arundel County Bike Lanes
= Anne Arundel County Land Use Activity & GIS Data, 2018
o Howard County Bike Lanes
= Howard County Department of Planning

67|
5,

Bike
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—— BMC_RegionalBicycleFacilities

oWashington

Easton
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< |

—— MDOT_BikeSpine al

Figure 10 Bike Routes


http://gisdata.baltometro.org/datasets/regional-bicycle-facilities
https://data.imap.maryland.gov/datasets/mdot-sha-bike-spine-2
https://www.aacounty.org/land-use/
https://data.howardcountymd.gov/
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Sidewalk Data
Sidewalk data was compiled, where available. Only a few of the member jurisdictions had
available sidewalk data (Figure 11).

o Anne Arundel County Sidewalks (includes City of Annapolis)
= Anne Arundel County Land Use activity & GIS Data, 2017
o Baltimore City Sidewalks
= No data found
o Baltimore County Sidewalks
= BMC, 2019
o Carroll County Sidewalks
= BMC, 2019
o Harford County Sidewalks
= BMC, 2019
o Howard County Sidewalks
=  Howard County Department of Planning
o Queen Anne’s County Sidewalks
* No data found
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Figure 11 Sidewalk Locations


https://www.aacounty.org/land-use/
https://data.howardcountymd.gov/

