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Message from the Mayor

Dear Friends,

In 2018, Baltimore City adopted a Complete Streets
Ordinance that will change the City’s transportation
landscape. The Complete Streets approach will
elevate the priority of pedestrians, bicyclists, and
users of public transit and shared mobility. This modal
hierarchy will influence roadway design decisions to
increase quality of life, safety, accessibility, mobility

and economic vitality in Baltimore City.

The guidance in this Manual will ensure the City’s infrastructure is planned, designed,
and constructed to improve and safeguard people of all ages and abilities. The Complete
Streets Manual will provide progressive guidance and design standards based on the
different Street Types in the City. Street Types represent a new approach to visualizing
the purpose of a street in the context of a community and neighborhood, illustrating
the best use of the public right-of-way. Design decisions will be based on Street Type
functionality and strategic needs to carry out the mission of Baltimore Complete Streets
policies.

As part of this Manual, policies are established to ensure that projects are prioritized
based on equity. To better serve the areas of the City most in need of resources, these
areas will receive priority in the planning for new and repaired infrastructure, and
the implementation of improvements for pedestrians, bicyclists, and transit users. In
accordance with the Complete Streets Ordinance, Baltimore City’s Complete Streets
Manual illustrates our commitment to revolutionizing the development of strategic
multimodal improvements and transforming program delivery.

Respectfully,

(3t 0y

Bernard C. “Jack” Young
Mayor

Bernard C. “Jack” Young
Mayor
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This Manual represents a collaborative effort between
City and State agencies, consultant teams, and industry
professionals, with oversight from the Complete Streets
Advisory Committee. Each section within this Manual
was developed based on research of industry best
practices by the project team, then crafted with input
from Complete Streets working groups and one-on-
one sessions with City subject matter experts. The
Advisory Committee and working groups met regularly
throughout the development of the Manual to review
project team recommendations and contribute to the
shaping of the Manual to reflect Baltimore’s unique
culture and communities. The following is a list key
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participants in the development of the Complete Streets
Manual.
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INTRODUCTION

Baltimore commits to a transportation network that is safe, accessible, and efficient for

all users of all abilities. This Complete Streets Manual is a document for municipal staff,

design professionals, private developers, community groups, and others to reference

when planning infrastructure projects in Baltimore. The design standards in this

manual take into account the unique needs of each community and street and apply

opportunities for improvements in an equitable manner.

This Introduction chapter includes key components to achieving this transportation

network vision:

1.

2.

A Call to Action: The City Council’s mandate for Complete Streets in Baltimore.

How to Use this Manual: The purpose of this Manual is to provide guidance
to anyone planning, designing, implementing, and operating transportation

infrastructure projects.

Guiding Principles and Tracking Success: The guiding principles provide clear
direction to transportation designers and City officials for the expected outcomes

of Complete Streets transportation projects. Performance measures are included to
track the success of transportation projects in meeting the purpose of the Complete

Streets Ordinance.

Baltimore’s Hierarchy of Modes: The basis of the Complete Streets Ordinance is to
prioritize the safety and accessibility of vulnerable travelers on Baltimore’s streets
ahead of the mobility of single occupant vehicles. The Citywide Policy Framework
addresses the modal priorities and the importance of measuring system performance

with regard to safety, accessibility, and mobility metrics.
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A Call to Action

On December 6, 2018 Baltimore’s Complete Streets
Ordinance was signed into law. The Complete Streets
Ordinance states:

The Department shall construct and operate a
comprehensive Complete Streets Transportation
System that enables access, mobility, economic
development, attractive public spaces, health,
and well-being for all people. This Transportation
System must be designed and operated in ways
that ensure the safety, security, comfort, access,
and convenience of all users of the streets. This
includes pedestrians, bicyclists, public transit
users, emergency responders, transporters of
commercial goods, motor vehicles, and freight
providers. This transportation system must
include integrated networks of connected
facilities accommodating all modes of travel.

The Complete Streets Ordinance also committed

to a more formal equity evaluation for selecting
transportation projects. The purpose of this evaluation
is to identify projects in places with greater needs for
improved transportation services so that transportation
investments can be prioritized in these areas. Doing so
will provide an equitable distribution of transportation
improvements and enhance opportunities for City
residents regardless of access to a personal vehicle.

The Complete Streets Ordinance seeks to address
disparity in transportation access, while rectifying
decisions made that lead to car-oriented roadway
design and a neglect of neighborhood needs around
transportation.

2 BALTIMORE COMPLETE STREETS

Baltimore joins other cities throughout the United
States and the world in adopting and implementing new
Complete Streets design standards. To date, over 1,325
agencies, including Baltimore, have adopted Complete
Streets policies. Launched in 2004, the Complete
Streets movement represents a paradigm shift from
traditional design principals minimizing motor vehicle
traffic delay to design principals promoting multimodal
opportunities for all users.

Access to Personal Vehicle

The of
households without access
ﬁ to a personal vehicle is

7 40/ in cities similar in
*T /0 size to Baltimore *

However, the average
percentage of

households without access
to a personal vehicle is

0y andas 660
29 /0 high as /0
in historically disadvantaged

and underserved
neighborhoods.t

*Federal Highway Administration. Summary of Travel Trends 2017
National Household Travel Survey. 2017.

tBaltimore Neighborhood Indicators Alliance. Vital Signs 17:
Sustainability. Spring 2019.
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INTRODUCTION

Purpose

This Complete Streets Manual is a document

for Baltimore residents, municipal staff, design
professionals, private developers, community groups,
and stakeholders to reference when planning,
designing, implementing, and operating infrastructure
projects in Baltimore. It is intended to provide
transparency and accountability in the planning and
project implementation process. The design standards
in this Manual focus on the unique needs of each
community and street, allowing opportunities for
improvements to be applied in an equitable manner.

Framework

The Baltimore Complete Streets guiding principles and
modal hierarchy, presented in this Manual’s Introduction,
serve as the foundation for Complete Streets projects.
Complete Streets will be designed to address safety, be
accessible, improve mobility, ensure equity, and reflect
Baltimore’s unique communities, while prioritizing the

movement of the streets’ most vulnerable users.

Baltimore’s ten Street Types, presented in Chapter 2,
will also guide design decisions for Complete Streets.
Street Types reflect adjacent land uses and character
and help designers to choose treatments that preserve
community values while making the best use of the
limited public right-of-way.

Design Guidance and Best Practices

This Manual formalizes a process for street re-design
and presents current best practice guidance and design
standards. The information presented in this Manual’s
Design Guidance chapter, Chapter 3, is not intended

to replace existing federal, state, or city laws, rules,

or regulations. The guidance has been developed

in accordance to the standards presented in other
manuals including the Maryland Manual on Uniform
Traffic Control Devices (MdMUTCD) and publications

by the National Association of City Transportation
Officials (NACTO), the American Association of State
Transportation Officials (AASHTO), the Federal Highway
Administration (FHWA), and the National Cooperative
Highway Research Program (NCHRP).

The project prioritization processes and project delivery
process in Chapter 4 summarize the types of work done
by the Baltimore City Department of Transportation and
provide goals and required/recommended actions for
each part of a design project, including identification,
scoping, design, construction, measurement and

maintenance.

Equity in Complete Streets

Equity should be a primary consideration throughout
the Complete Streets design process, and projects must
be chosen, planned, and implemented in an equitable
manner. To accomplish this, project selection should be
guided by the project prioritization processes outlined in
Chapter 4 of this Manual. To ensure equity is a primary
consideration in street design, the project prioritization
processes use a data-based equity assessment,
described in the Implementation chapter of this

Manual, Chapter 4. For Complete Streets projects to be
implemented equitably, community engagement must
also be actively pursued throughout all phases of the
design process. The Equity in Community Engagement
Policies section in the Implementation chapter provides
guidance for comprehensive and successful community
outreach.

BALTIMORE COMPLETE STREETS 3
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Guiding Principles

The following guiding principles provide direction and
inform the process of identifying, screening, prioritizing,
and implementing transportation projects. Designers
and City officials should ensure all transportation
projects are guided by and reflect these principles to
the greatest extent possible.

System Performance

1. Address Safety First: Baltimore streets will be
designed with a prioritization to eliminate severe
injuries and fatalities.

2. Be Accessible by Everyone: Baltimore streets will be
accessible by all modes, for people of all ages and
abilities.

3. Improve Mobility: Baltimore streets will efficiently
and reliably move people and goods to, from and
around the City.

Community Enhancement

4. Ensure Equity: Baltimore streets will reflect
equitable opportunities for travel regardless of race,
income, age, disability, health, English language
proficiency, and vehicular access.

5. Reflect Baltimore’s Unique Communities:
Baltimore streets will exhibit neighborhood
values, be sustainable, promote economic vitality,
and encourage healthy lifestyles through active
transportation.

Performance Measures

Baltimore’s Complete Streets Ordinance mandates
a yearly report to asses the status of the Complete
Streets Transportation System. The report must be

4 BALTIMORE COMPLETE STREETS
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made available to the public and be posted on the
Transportation Department website. According to

the Complete Streets Ordinance, the performance
measures to assess the Transportation System will use
available data and include the following:

System Performance

1. Crash data year-over-year changes for all modes
of travel separately reported by the following
categories:

All crashes
Injury crashes
Fatal crashes
2. Transit on-time performance [year-over-year change]

3. Commute times [all modes]

»

Mode share

Program Performance

5. Infrastructure data, as defined as amount of
transportation infrastructure built, upgraded,
replaced, or rehabilitated in the previous 1-year
period. Separately reported by the following
categories:

Infrastructure for walking, biking, and public transit
Public space infrastructure
Green infrastructure

6. The total amount of infrastructure in the City’s
overall transportation system. Separately reported
by the following categories:

Infrastructure for walking, biking, and public transit
Public space infrastructure
Green infrastructure
7. Inventory of projects as defined as:
All ongoing projects in any phase

Projected cost of those projects
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Economic Development Complete Streets or in the Complete Streets

8. Year-over-year changes in certain economic Manual were or are planned to be superseded by

development data points and conditions: in state or federal standards

each of the City’s “Main Streets”, as part of the » Citations and causes for the local standard being
Baltimore Main Streets program; and in any other superseded
geographical area otherwise designated by the
Advisory Committee. Areas defined as Baltimore’s Equity Lens
active “Main Streets™ Where applicable, the nine performance measures
» Belair-Edison » Hamilton-Lauraville will be separately reported by geographic subunit
) (e.g., census tract, traffic analysis zone, or similar) and
» East Monument » Highlandtown
separately reported by:
Street » Pennsylvania Ave

; a) Populations that are above and below the median

» Federal Hill . Pigtown (a) Pop

number of persons of color for Baltimore City.

» Fell’s Point » Waverly

(b) Populations above and below 50% no vehicle

Implementing New Standards access.

9 Conflicts between local and state or federal (c) Populations with a median income above and below

standards as defined as: the median household income for Baltimore City.

» Alist of all instances in which the local standards
set forth in Article 26 Streets—Subsection 40

IS
o
@
)
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o

[aw}
D
o>
IS}
[}

ju
@
IS}

‘©

[a)

Guilford Avenue Bridge
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Baltimore’s Hierarchy of
Modes

Citywide Policy Framework

The foundation of this Complete Streets Manual rests on
the establishment of a new modal hierarchy framework
that prioritizes the safety and accessibility of people

as they walk, bicycle, and take transit ahead of single
occupant motor vehicles. These travelers are of all ages
and abilities and are most vulnerable to severe injuries

Baltimore’s Modal Hierarchy

Taxi / Commercial Transit / Shared
Vehicles

Single Occupant Automobiles

6 BALTIMORE COMPLETE STREETS
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and fatalities in crashes. This Manual provides Street
Types, street design guidance and other supporting
functions that reflect the City’s new modal hierarchy. The
Complete Streets Ordinance lists performance measures
to gauge the City’s success in applying this modal
hierarchy to new transportation projects.

The modal hierarchy framework, directed by the
Complete Streets Ordinance and supported by this
document’s guiding principles, informs City decision-
making related to funding, project prioritization,
transportation planning, street design, traffic operations,
maintenance of streets and sidewalks, and enforcement
of traffic laws. These impact programs such as capital
improvement program projects, sidewalk improvements,
street resurfacing, 311 and citizen inquiries, land
development, and street and traffic operations. The
Project Prioritization and Project Delivery Process
sections detail how City decision-making will change to
ensure adherence to this framework in these programs.

Baltimore’s citywide modal hierarchy—recommended
by the Complete Streets Advisory Committee and
endorsed by the Baltimore City Department of
Transportation—is prioritized as:

1. Walking

2. Cycling / Public Transit / Micromobility

3. Taxi/ Commercial Transit / Shared Vehicles
4. Single Occupant Automobiles

While not listed, emergency service providers require
special consideration to allow for reasonable and
efficient access to destinations in all parts of the City.
Similarly, the movement of commercial goods and
services will continue to be a high priority for the City,
with an understanding that larger vehicles may present
challenges within constrained urban environments.
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Three of the five guiding principles outlined on the prior
page add direction and clarification on the application of
the City’s modal hierarchy framework:

System Performance
1. Address Safety First

This principle directs City design engineers to
prioritize the safe movement of pedestrians and
bicyclists above motor vehicle throughput and
delay.

2. Be Accessible by Everyone

This principle guides City planners and engineers
to plan, design, and operate City Streets with all
people in mind, ensuring a balanced multimodal
approach to the network of streets, individual
streets, and intersections. While an individual
street within a network may have a modal priority,
the design and operation of that street will
accommodate all modes of travel. Exceptions
convey to the first principle, safety, thus high-
speed movement of people on facilities such as

a freeway or heavy rail line will have limited

access / crossings.

3. Improve Mobility
This principle confirms the importance of
efficiently moving people and goods throughout
the City, but not to the detriment of the safety or
accessibility of people traveling via other modes.

INTRODUCTION

Citywide Hierarchy vs.
Priority on a Street Section

Baltimore’s existing and planned transportation network
includes streets with specific modal priorities such as
transit priority lanes, light rail, bicycle facilities, truck
routes, and freeways with limited access to optimize
motor vehicle mobility. Baltimore City’s Bicycle Master
Plan is a good example of a vision for a variety of future
bicycle facilities, in some cases becoming a high priority
mode for the street but in other cases designating safe
connectivity within limited right-of-way.

In highly constrained urban environments, it is not
always possible to provide the ideal facilities for all
users’ needs. For this reason, a comprehensive network
approach should allow for flexibility regarding individual
streets’ modal priorities. The network approach to
multimodal transportation ensures movement by all
modes of transport along corridors and areas within the
City and assigns modal priorities to individual streets.

Baltimore offers modal options through its multimodal
network, but there will be City streets that do not

have specific accommodations for all modes, such as
neighborhood streets that limit truck access, interstate
routes that prohibit walking and bicycling, car-free
streets, streets without transit routes, or streets without
dedicated bicycle facilities.

BALTIMORE COMPLETE STREETS 7
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STREET
TYPOLOGY

The City of Baltimore’s Street Typology is a collection of ten different Street Types that,

taken together, form a new vision of how Baltimore’s streets can better serve all who
use them. Created to consider the adjacent land uses and diverse range of conditions
in Baltimore, each Street Type establishes priorities that will guide both future
development and current road design projects. Guidance throughout this document
will show how different elements of the public realm, such as sidewalks, roadways,

intersections, and uses along the curb should function with respect to the Street Types.
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Street Types represent a new approach to visualizing
the purpose of a street in the context of a community,
illustrating the best use of the public right-of-way. The
City of Baltimore’s Street Types reflect adjacent land
uses and the envisioned character of the street to guide
street design, redesign/retrofit, and capital infrastructure

projects. These Street Types provide a vision for, and

Baltimore Heritage/Eli Pousso

East Madison Street and North Linwood Avenue near Frank C. Bocek Park

more specific definition of, the design elements that
support Baltimore’s Complete Streets policies and
respond to the diverse range of conditions throughout
the City.

Street Types are intended to supplement the traditional
functional classification system of streets, which define
how a street should function to support the movement
of people, goods, and services and provide access to
property. The traditional roadway functional classification
system focuses on the flow of motor vehicle traffic
through the street network and assigns a hierarchy
according to the character of travel (e.g., arterial,
collector, local street). Baltimore’s new Street Types
provide context-sensitive design features necessary to
produce a street network with a modal hierarchy that

is responsive to the needs and desires of individual
communities. For example, the Street Type that is
appropriate in the heart of Downtown is unlikely to also
be appropriate for a small neighborhood commercial
center, even though the functional classifications of
those two streets may be identical.

L
d SN

See Downtown
Mixed-Use on
page 14.

See Downtown
Commercial on
page 12.

10

See Urban Village
Main on page 16.

See Urban Village
Neighborhood on
page 18.

See Urban Village
Shared on page
19.
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Street Types may not be continuous along the entire
length of a street; a single street may change type

as the surrounding land uses or functions of the road
changes. For example, a street may transition from

an Urban Village Neighborhood Street to an Urban
Village Main Street, and then back to an Urban Village
Neighborhood Street again as it passes through the

e -

commercial center of a community.

A\

While Street Types portray a desirable vision for how the
right-of-way design elements should be allocated, they
are intended to be flexible because the context varies
greatly throughout the city in terms of land use, types

of buildings, landscape, and modal integration. The

(“
¥

N (-

illustrative renderings provided with each Street Type
show only one example of the multiple ways in which
the available right-of-way space could be allocated
according to that Street Type. Roadway designs and
streetscape projects must support Baltimore’s economy
and local businesses. Designs should balance the
movement of freight and motor vehicles with the goal of
creating vibrant, lively public spaces that enhance the East Pratt Street and South Calvert Street
quality of life for residents and encourage healthy living

and active transportation.

See Urban Center See Neighborhood See Industrial See Parkway on See Boulevard on
Connector on Corridor on page Access on page page 26. page 28.
page 20. 22. 24,

1"

Baltimore Heritage/Eli Pousson
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Downtown Commercial

Downtown Commercial Streets have a vibrant
streetscape that supports active street-level uses and
provides access to downtown businesses, residences
and transit services. Lined primarily with high density
commercial uses forming a continuous street wall,

I

_

; CURBSIDE LANE
SIDEWALK ZONE SUBZONE

12

these streets require wide sidewalks to accommodate

high pedestrian volumes and amenities that provide
comfortable and attractive public space. These streets
support frequent transit in many cases, and therefore
on-street parking and loading may be limited to off-

——
-
e
{ STREET
{ BUFFER !
TRAVELWAY SUBZONE { CURBSPACE | SUBZONE !
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peak hours. These functions may be additionally be options to prioritizing street trees, both retained and
accommodated by the presence of nearby Downtown new. Despite these limitations, there remains an
Mixed-Use Streets. High demand for space in the emphasis on canopy cover to provide optimum benefits
right-of-way on Downtown Commercial and Downtown compatible with the spatial requirements for other
Mixed-Use Streets often limits green infrastructure infrastructure.

CURBSIDE LANE
SUBZONE

_,ﬁ
|
[
=—

=100V Examples of Downtown Commercial
i/ Streets in Baltimore

BCDOT: Street Smart Software

BCDOT. étrcct Smart Software

Light Street in Downtown Baltimore

SIDEWALK ZONE

13
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Downtown Mixed-Use

Downtown Mixed-Use Streets serve a more diverse mix of retail, residential, office and entertainment
variety of land uses and are typically smaller in uses. These streets support high levels of walking
scale than Downtown Commercial Streets. Found in and bicycling as well as frequent parking turnover,
downtown districts such as Mount Vernon and Harbor including loading zones. Downtown Mixed-Use
East, Downtown Mixed-Use Streets support a lively Streets accommodate public spaces, landscaping

N—

— = =

|
|

L I" u

1= £

|

CURBSIDE LANE
: : SUBZONE AND STREET
SIDEWALK ZONE CURBSPACE TRAVELWAY SUBZONE BUFFER SUBZONE

14
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and other elements that contribute to a pedestrian-
friendly, neighborhood-oriented streetscape. Similar
to Downtown Commercial, the high demand for space
in the right-of-way limits green infrastructure options.

Transit may also be present.

SIDEWALK ZONE

Examples of Downtown Mixed-Use
Streets in Baltimore

BCDOT: Street Smart Software

Aliceanna Street in Harbor East

eet Smart Software

BCDOT: Stre

BCDOT: Street Smart Software

West Mount Royal Avenue in Midtown

15
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Urban Village Main

Urban Village Main Streets are the spines of Baltimore’s the movement of people and goods through the

urban villages and centers (outside of Downtown), Urban Center or Village, the design of these streets
providing residents and workers with daily essentials encourages slower speeds and clearly communicates
and visitors a range of services and entertainment. that walking, bicycling, micromobility options, and transit
While Urban Village Main Streets must accommodate access are prioritized.

CURBSIDE
LANE
{ SUBZONE i
{ AND STREET
i BUFFER | :
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Examples of Urban Village Main Streets in Baltimore
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Urban Village Neighborhood

Urban Village Neighborhood Streets play a supporting
role to Urban Village Main Streets by serving a variety

of land uses, with more emphasis on residential and
curbside uses that provide amenity and activation. These
streets may also accommodate high turnover parking
and loading, as well as other curbside uses. Urban
Village Neighborhood Streets may function as a meeting
space for the neighborhood by accommodating events
such as farmer’s markets and festivals. Urban Village
Neighborhood Streets also provide a transition to low-
volume and low-speed Neighborhood Streets and should
communicate this change in street function through the
use of signage, traffic calming devices and lighting.

SIDEWALK ZONE CURBSPACE
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Examples of Urban Village
Neighborhood Streets in Baltimore
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BCDOT: Street Smart Software
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Urban Village Shared

A Shared Street is a street that is shared by people
using all modes of travel at slow speeds. Curbs are
typically removed, and the sidewalk is blended with

the roadway in function, if not in appearance. Speeds
are slow enough to allow for pedestrians to intermingle
with bicycles, micromobility options, motor vehicles, and
occasionally transit. Urban Village Shared Streets can
support a variety of land uses, including commercial and
retail activity, entertainment venues, restaurants and
offices, though in Baltimore, most Urban Village Shared
Streets are residential. They are unique spaces where
people slow down to enjoy the public realm and where
all users must pay close attention to the environment
due to the organic movement of people around them.
These streets are often surfaced with pavers or other
types of decorative surface treatments. Overall, the
primary design consideration for Urban Village Shared
Streets is maintaining slow vehicular speeds (no more
than 15 mph) in order to minimize the potential for
conflicts with other street users.

o

e W W\

STREET TYPES

Examples of Urban Village Shared

Streets in Baltimore

I

North Bradford Street in Milton-Montford

Bevan Street in Sharp-Leadenhall

SIDEWALK ZONE TRAVELWAY SUBZONE
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BCDOT: Street Smart Séftware

BCDOT: Street Smart Software
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Urban Center Connector

Urban Center Connectors can be streets identified
as Truck Routes, specifically through truck routes,
and/or frequent transit routes, where a high level
of public and private investment in pedestrian and
transit infrastructure is anticipated to support high

quality, reliable transit service. Geometric design

20
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TRAVELWAY SUBZONE

of Urban Center Connectors must consider the
needs of larger vehicles while prioritizing pedestrian
safety and providing safer and comfortable bicycle
accommodations, where feasible. Signal timing,
signal phasing and other traffic operations should be
optimized for emergency response and transit.

MEDIAN SUBZONE
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Examples of Urban Center Connectors in Baltimore

Key Highway

West Cold Spring Lane in Coldspring

Perring Parkway north of Echodale Avenue

SIDEWALK ZONE

TRAVELWAY SUBZONE
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Neighborhood Corridor

Neighborhood Corridor Streets are adjacent to single typically allow for single-direction vehicle movement
family and low-rise residential land uses and play an due to the presence of on-street parking and/or traffic
essential role in moving people between different calming devices. Neighborhood Corridor Streets are
neighborhoods, Urban Villages, Downtown, and designed to encourage slower traffic speeds and

the regional transportation network. This function is minimize the number of travel lanes in order to enhance
balanced with the safety and access needs of those pedestrian and bicycle safety. Neighborhood Corridor
who live in the adjacent neighborhoods. Streets Streets generally have no or infrequent transit service.

|
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Examples of Neighborhood Corridor Streets in Baltimore

BCDOT: Street Smart Software
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Industrial Access

Industrial Access Streets are adjacent to industrial
and manufacturing land uses. They are designed

to accommodate large volumes of large vehicles
such as single unit trucks, tractor trailers and other
delivery vehicles. Industrial Access Streets serve as
connections to regional transportation facilities and
are designed for large vehicle turning maneuvers into
and out of industrial properties. This Street Type may
provide opportunities for temporary parking of trucks
or staging of equipment or other materials associated
with industrial uses. Industrial Access Streets are
often located near or linked to freight rail lines serving
adjacent properties.

DRAFT

Industrial Access Streets may serve as through-routes
to other adjacent land uses and should provide for the
safety of all travel modes. Transit, occasionally present
on Industrial Access Streets, should have adequate
pedestrian connections. If the Bicycle Master Plan has
recommended a bicycle facility on an Industrial Access
Street, parking and other curbspace demands from
the adjacent industrial land uses must be taken into
consideration.

SIDEWALK ZONE CURBSPACE
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Examples of Industrial Access Streets in Baltimore

BCDOT: Street Smart Software
BCDOT: Street Smart Software

Erdman Avenue in Pulaski Industrial Area
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Parkway

Parkways extend through or along natural areas or sidewalks. Parkway design should focus on minimizing
large parks where there is a desire to maintain or impacts to the adjacent natural areas and maintaining
create a park-like feel to the street. Adjacent land the park-like character. This may be accomplished

uses can include low-density residential, recreational by using more natural construction materials such

or institutional facilities, parkland or natural areas. as wood or stone, and by installing shared use paths
Elements often include wide planted medians and rather than sidewalks, among other strategies. Transit is
shared use paths alongside the road instead of occasionally present on parkways.

[ TRAVELWAY © TRAVELWAY !
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Examples of Parkways in Baltimore

BCDOT: Street Smart Software
BCDOT: Street Smart Software

West Northern Parkway in Pimlico Perring Parkway

BCDOT: Street Sm.am éoftware

West University Parkway

- SIDEWALK ZONE
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Boulevard

Boulevards, like Parkways, are defined by a grand
scale and specific urban design characteristics such as
wide sidewalks lined with street trees and furnishings.
Baltimore has a rich heritage of these streets, which
usually have a consistent design for the length of the
corridor, often with wide planted medians or curbside
landscaping. Boulevards connect important civic

and natural places and often feature longer block

DRAFT

lengths. Significant, mature tree cover combined with
promenades or median malls provide great walking and
social spaces. Boulevards have higher-density buildings
and more active land uses along both sides of the street
than Parkways. Medians may also accommodate light
rail or bus rapid transit service. These streets support
frequent transit in many cases and therefore, on-street
parking and loading may be limited to off-peak hours.
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Examples of Boulevards in Baltimore
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GUIDANCE

The Street Types identified in Chapter 2 lay a foundation for designing Complete

Streets in Baltimore. They serve as a template for making decisions related to planning,
funding, and designing of both City funded and private development projects. Using
the guidelines in this Manual to identify Street Type and the corresponding modal
priority will help to ensure that land use context is reflected in street design and that all

users experience safe, comfortable and efficient travel.
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STREET DESIGN OVERVIEW

The majority of streets in Baltimore serve developed

areas with little opportunity to acquire additional right-
of-way. Thus, trade-offs must be made to accommodate
the priority modes of travel and curb use when space
cannot be dedicated for all modes.

This section of the Manual provides a means of
clarifying the relative importance of the various zones
and subzones with a priority level that will be used to
make decisions about the allocation of right-of-way
width within a cross section with insufficient space.
Higher priority design elements best align Baltimore’s
Citywide modal hierarchy with the community and

32

function of the street within the transportation
network.

The public right-of-way often varies along existing
streets, challenging the project team to design and
implement the typical Street Type cross section. The
project team should (1) assess alternative conceptual
cross-sections that address the priorities for the
range of cross section element widths available, (2)
understand the pros and cons of eliminating cross
section elements, and (3) identify issues that arise

at the transition points. These steps should be done
transparently in partnership with the community.
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STREET DESIGN OVERVIEW

Appendix 1: Baltimore Complete Streets Design Criteria
provides a target or recommended width, and maximum
width for each component of the street to optimize
space and manage speed. The table also provides a
constrained width, which should only be used under
special circumstances as approved by the Baltimore
City Department of Transportation. Tables of target,
maximum and constrained widths are also provided in
each design section.

Table 1 provides recommendations for prioritization

based on Street Types and their associated mobility

Roland Avenue in Hampden

North Collington Avenue at E Monument Street

requirements. The numbers represent rankings from 1
to 6 with one (1) being the highest priority and six (6)
being the lowest priority. The priority level is intended
to guide width choices. The frontage subzone is not
included in the priorities, because it is not critical to

the safety goals of a Complete Street. As such the
target frontage subzone should be met on all streets.
Designers should strive to provide the maximum width
for high priority elements, and target width for lower
priority elements.

Jasper Street in Seton Hill/Mount Vernon
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Table 1. Limited Right-of-Way Priorities

Sidewalk Zone Roadway Zone

Street Type Pedestrian Furnishing Curbspace Cul-r::ide Travelway Median
Subzone Subzone Subzone Subzone Subzone
Downtown Commercial 1 2 3 6 4 5
On Bicycle Network 1 2 4 3 5 6
On Transit Network 1 2 4 3 5 6
On Truck Route 1 2 4 6 3 5
Downtown Mixed-Use 1 2 3 6 4 5
On Bicycle Network 1 2 4 3 5 6
On Transit Network 1 2 3 4 5 6
On Truck Route 1 2 4 6 3 5
Urban Village Main 1 2 3 6 4 5
On Bicycle Network 1 2 4 3 5 6
On Transit Network 1 2 3 5 4 6
On Truck Route 1 2 4 6 3 5
o hoge 1 z ; : : :
On Bicycle Network 1 2 4 3 5 6
On Transit Network 1 2 3 5 4 6
On Truck Route N/A N/A N/A N/A N/A N/A
Urban Village Shared Street 1 3 4 N/A 2 N/A
On Bicycle Network 1 3 4 N/A 2 N/A
On Transit Network 1 3 4 N/A 2 N/A
On Truck Route N/A N/A N/A N/A N/A N/A
Urban Center Connector 1 4 5 6 2 3
On Bicycle Network 1 5 6 2 3 4
On Transit Network 1 4 3 6 2 5
On Truck Route 1 4 5 6 2 3
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(continued from previous page)

Sidewalk Zone Roadway Zone

Street Type Pedestrian Furnishing Curbspace Culr::iede Travelway Median
Subzone Subzone Subzone Subzone Subzone
Neighborhood Corridor 1 2 4 6 8 5
On Bicycle Network 1 2 4 5 3 6
On Transit Network 1 2 4 6 3 5
On Truck Route N/A N/A N/A N/A N/A N/A
Industrial Access 1 5 3 6 2 4
On Bicycle Network 1 5 6 3 2 4
On Transit Network 1 4 3 6 2 5
On Truck Route 1 5 3 6 2 4
Parkway 1 4 5 6 2 3
On Bicycle Network 1 5 6 2 3 4
On Transit Network 1 4 3 6 2 5
On Truck Route 1 4 5 6 2 3
Boulevard 1 2 5 6 3 4
On Bicycle Network 1 2 6 3 4 5
On Transit Network 1 2 3 5 4 6
On Truck Route 1 3 5 6 2 4

(1) If a street has more than one modal priority, the most vulnerable user will be the highest priority.

(2) On Street Types with low priority for the curbspace, curbside lane subzone, or median subzone, these facilities may be eliminated. A
high priority indicates that it is desirable to include them.

(3) The target Walking Sidewalk Clear Zone as indicated in Table 2 should be met in all conditions. Constrained widths should only be
used under special circumstances as approved by the Baltimore City Department of Transportation.

(4) The bicycle network shall include any future micromobility network.
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SIDEWALK ZONE
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Pedestrian
Subzone

Frontage
Subzone

The sidewalk zone is an integral part of each of Baltimore’s
unique Street Types, as it reflects community values and
provides movement through the public space. This realm
functions as a gathering space for residents who use

the amenities for economic, social and leisure activities.
The sidewalk zone is split into three sections that include
the frontage, pedestrian and furnishing subzones. Each
of these subzones has a unique role in the sidewalk
zone and facilitates a Complete Street. Table 2 provides
width requirements for each subzone by Street Type.

For a complete list of design criteria requirements for

a Complete Street, see Appendix 1. This section also
includes detailed descriptions of each of the subzones.

Frontage Subzone

The frontage subzone is the portion of the sidewalk zone
that is between the right-of-way line (buildings/private

36

Furnishing
Subzone

property) and the pedestrian subzone. Depending on the
Street Type, adjacent land use, and neighborhood density,
the look and use of the frontage subzone can vary greatly.
The Street Types guide the specifications of the frontage
subzone, reflecting the environment and right-of-way. The
potential uses for the frontage subzone include sidewalk
cafés, store entrances, retail displays, landscaping, bicycle
parking, benches, stoops, utility meters, etc.

Design

» Accessible entrances to buildings shall be provided
in accordance with City of Baltimore Standards
Specification 2006 C (as amended).

» The frontage subzone should not encroach on the
pedestrian subzone.

» The frontage subzone may be expanded with
modification to the pedestrian subzone to provide for
sidewalk cafes.
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Table 2. Sidewalk Zone Requirements

Street Type Requirements Pedestrian (1,2) m

Downtown Commercial Maximum
Target 2’ 12 7
Constrained (0} g’ 4
Downtown Mixed-Use Maximum — — —
Target 2’ 10° 7
Constrained (0} g8’ 4
Urban Village Main Maximum - — —
Target 2’ g8’ 7’
Constrained o’ 5 3.5
Urban Village Maximum — — _
Neighborhood Target > - 2
Constrained 0’ 5 3.5
Urban Village Shared Maximum — — —
Street Target 2 5 —
Constrained o’ 5 —
Urban Center Connector | Maximum — — —
Target 2’ 5 7
Constrained (0} 5 3.5
Neighborhood Corridor | Maximum — — _
Target 2’ 5 7
Constrained o 5 3.5
Industrial Access Maximum — — —
Target 2’ 5 7
Constrained o’ 5 3.5
Parkway Maximum — — —
Target 2’ 6’ 10
Constrained o’ 5 5
Boulevard Maximum — — —
Target 2’ 12’ 10’
Constrained o’ 8’ 5

(1) Sidewalk designed to Baltimore City Standards.
(2) For width requirements of raised cycletracks, side paths, and shared use paths refer to Bicycle Facilities.
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The pedestrian subzone provides pedestrians an
accessible route that is continuous, safe, and easily
navigable through the street’s constrained right-of-

way. The pedestrian subzone shall provide pedestrians
an intuitive route parallel to city streets with direct
connections to crosswalks at intersections that follow
the natural path of travel. This route shall be accessible
and free from obstructions such as utilities, curbs, street
furniture, parked scooters, etc.

Guidance
Pedestrian volumes should be accounted for when
determining the width of the pedestrian subzone.

For strategies on developing safe pedestrian subzones
across intersections, please refer to the Complete
Streets Intersection Toolbox.

Some regions of the world use Tactile Walking Surface
Indicators to guide visually-impaired individuals
through the pedestrian subzone. For additional
discussion on Tactile Walking Surface Indicators, refer
to Emerging Materials and Treatments.

Design
Pedestrian subzone width should be in accordance
with Table 2 and shall be a minimum of 5’ wide.

Pedestrian subzones should be well lit and designed
so that stormwater and runoff flows to the street or to
green stormwater infrastructure.

Pedestrian subzones shall be designed in accordance
with City of Baltimore Standards Specification 2006 C
(as amended) and the City of Baltimore Americans with
Disabilities Act (ADA) Policy, Revised/Updated July 2016.
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The furnishing subzone is the portion of the sidewalk
that is between the pedestrian subzone and the curb.
This subzone can consist of a variety of elements
including but not limited to:

street trees

street and pedestrian lighting

street signs

street furniture

transit infrastructure/bus shelters and benches
bicycle parking and micromobility corrals
raised cycle tracks

green stormwater infrastructure
underground utilities

signal and lighting controller boxes

trash and recycling receptacles

parking meters

public art

Given the many demands on space in this subzone,
the designer should maximize the efficiency of the
furnishing subzone without infringing on the pedestrian
subzone. The designer should also correlate the

needs of the adjacent curbspace, as discussed in the
Curbspace Management section, when designing the
furnishing subzone. Additional guidance on elements
within the furnishing subzone are provided as follows:

Street Trees

Street trees shall be planted as approved by the
Baltimore City Recreation and Parks’ Forestry Division
and shall be trees that are included in the Baltimore City
Street Tree Species List. Street trees provide a number
of benefits including:

Traffic calming and slower vehicular speeds
Improved feeling of comfort for pedestrians

Improved safety for pedestrians
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The type of street tree to include in a design depends
on available soil volume and canopy cover and street
width. Street trees are intended to create a feeling of
enclosure for drivers, which encourages slower speeds.
To create this feeling on wider streets, tall trees with
overarching canopies should be used; while on smaller
narrower streets, medium sized trees can be used to
provide a similar effect. Tree spacing is also critical, as
the goal is to provide a near seamless tree canopy.

When determining the placement of street trees,
consideration should be given to Street Type and
whether or not gaps should be provided between
trees for sightlines at cross streets. Street trees may be
planted up to intersections; however, on higher speed
roadways with little residential or commercial activity,
gaps between trees should be provided for improved
sightlines.

Utilities

All new utilities shall be free from the pedestrian
subzone and constructed within the furnishing
subzone. Utilities shall be installed per the Baltimore
City Department of Public Works and Baltimore City
Department of Transportation Book of Standards.

Lighting

Lighting should be scaled both to the sidewalk zone and
for the roadway. Pedestrian lighting can be used alone
or in combination with overhead roadway-scale lighting
in high activity areas to encourage nighttime use.
Pedestrian lighting can be located on the same pole as
roadway lighting to reduce the number of poles within
the furnishing subzone.

At intersections and midblock crossings, lighting should
be provided 10’ in advance of a crosswalk to light the
side of the pedestrian facing the approaching vehicle.

Lighting shall be designed in accordance with
the Baltimore City Department of Transportation
Specification for Street Lighting & Conduit Street Lighting

SIDEWALK ZONE

and Photometric Design Guide and Street Lighting &
Conduit Materials.

Green Stormwater Infrastructure

The furnishing subzone should accommodate green
stormwater infrastructure wherever feasible and when
cost effective. For details on the design of green
stormwater infrastructure, refer to the Sustainable
Stormwater Management subsection.

Transit Zones

The furnishing subzone should provide effective and
accessible access to transit stops/shelters/stations,
as well as provide space for transit facility amenities.
Transit zones should be designed in accordance to
the Maryland Department of Transportation Maryland
Transit Administration (MDOT MTA) Bus Stop Design
Guide and the Transit Facilities subsection of this
manual.

Bus Bays

Bus bays are used at pull-out bus stops and transfer
stations. They provide a space for buses to board and
alight passengers or layover outside of the travel lane.
For additional details, see the MDOT MTA Bus Stop
Design Guide and the Transit Facilities subsection.

Micromobility Corrals

For details on micromobility corrals, please refer to the
Micromobility subsection.

Sidewalk-Level Separated Bike Lanes

For details on one-way and two-way sidewalk-level
separated bike lanes, please refer to the Bicycle
Facilities subsection.
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CURBSPACE MANAGEMENT
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In recent years, managing curbspace has become one
of the most challenging portions of building a Complete
Street. The default use of the curbspace has traditionally
been for a parking lane. However, multiple competing
interests are created by:

» The City’s new modal hierarchy

» The advent of shared mobility (i.e., dockless bikes/
scooters and ridehail services such as Uber and Lyft)

» Multimodal curb-running travel lanes
» The desire to improve the livability of communities
These competing demands identify the need for a formal

process to prioritize this valuable space. Parking vehicles
for extended periods of time is no longer considered
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the best use of the curbspace on many downtown and
commercial Street Types. Additionally, measuring the
success of the curbspace is no longer determined by
parking revenue, but by the ability to move people and
complementing the surrounding community.

This section provides guidance on establishing a
curbspace management process and identifies the roles
and responsibilities of the City in defining priorities,
designing the space, implementing and enforcing

the use, and monitoring the success of the program.
Adequate curbspace management in a large city
requires a program and often a standalone manual be
developed; therefore this section sets preliminary steps
to best prioritize curbspace in a study area.
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The competition for curbspace includes uses such as:

Private automobiles

Accessible parking
» Commercial loading
» Transit

» Taxis

» Food trucks

» Shared mobility

» Ridehailing vehicles
» Bicycles

» Micromobility devices

» Parking corrals for bicycles and micromobility devices

» Carsharing vehicles

» Parklets and cafe seating

The curbspace can be integrated into the community
culture, used to expand abutting activities, or used to

improve the safety of vulnerable pedestrians. Prioritizing

curbspace to accommodate these demands should be
accomplished comprehensively, and the results may be
quite different depending on the community’s needs
and Street Type.

New guidance from the Institute of Transportation
Engineers Curbside Management Practitioner’s Guide
outlines the steps to understand the community needs
and prioritize curbspace. NACTO has also issued
guidance targeting transit benefits: Curb Appeal:
Curbside Management Strategies for Improving Transit
Reliability.

D0 NOT BLOCK

Competition for curbspace varies by time of day in commercial areas

CURBSIDE MANAGEMENT STRATEGIES
FOR IMPROVING TRANSIT RELIABILITY

bockages, win benefs fr beyandranst relabiey.
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Left: ITE’s Curbside Management Practitioner’s Guide; Right: NACTO’s Curb Appeal:
Curbside Management Strategies for Improving Transit Reliability.
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This Manual recommends the following steps to
prioritize curbspace use in a target study area:

1.  Seek comprehensive and sector plan guidance from
the Baltimore City Department of Transportation, the
Baltimore City Department of Planning, MDOT MTA,
and the Baltimore City Fire Department:

a. Understand land use and desired activities
b. Identify Street Types in the study area

c. If designated, overlay the modal priorities of
streets in the study area:

i.  Curb running bicycle/micromobility facilities
ii. Transit streets

iii. Truck routes, delivery patterns, truck
restrictions

(Refer to Street Design Overview for further
guidance on modal priorities)

d. Review evacuation and emergency
management plans

2. Engage community stakeholders:
a. Gain insight on area and site-specific demands

b. Explore equity opportunities and economic
development

3. Take a network/subarea study approach,
understanding the current and future transportation
demands throughout the study area:

a. Collect existing curbspace designation and
utilization data

b. Evaluate spatial relationships to, from and within
the study area
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4. If not designated by planning documents, consider
setting modal priorities by street where appropriate

5. Manage on and off-street parking/docking resources
for micromobility and bicycles to meet the area’s
needs:

a. On-street along the curb

b. Off-street in furnishing subzone

c. Off-street public and private parking
d. Alleys

6. Set priorities/accommodate needs

The curbspace in many instances acts as the bridge
between the pedestrian subzone and the travelway
subzone. As such, the curbspace can act as an
extension of the furnishing subzone; therefore, the
design of the furnishing subzone should be carefully
correlated with the needs of the curbspace area,

to avoid conflict and provide a safe and accessible
connection between the two areas. The needs of the
curbspace should also be correlated with that of the
furnishing subzone in the analysis. Refer to Furnishing
Subzone for further details.

The following section recommends the factors to
consider when prioritizing and allocating curbspace.
The factors align with this Manual’s guiding principles,
and should balance the City’s technical transportation
evaluation with the needs expressed by the community.

Dimensions for the referenced elements may be found
in Appendix 1.
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BIKE SHARE STATION
40 riders/day 150 meals/day
$800-1800 income/day

LOADING ZOKE

20 deliveries/day
supporting $10,000 in
daily sales per block
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w v
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PARATRANSIT & METERED PARKING SPOT BUS STOP PASSENGER DROP-OFF ZONE
ACCESSIBLE LOADING 15 vehicles/day 1,000 riders/day 100 passengers/day
Serving 19% of
the US population

National Association of City Transportation Officials

Prioritizing curbspace use should address safety and accessibility needs, as well as an understanding of person movement along the curb.
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Access for All
Providing fair access to the curb is greatest challenge
of allocating curbspace. The competing demands listed
above overwhelm limited space in activity centers. The
highest priority after safety, as reflected in the modal
hierarchy, is for people with disabilities. Below are the
competing parking/docking demands:
Accessible parking spaces
Transit:
stops, shelters and stations
Passenger vehicle:
Ridehailing:
passenger loading/unloading zones
taxi zones
Carsharing parking
Time restricted short-term parking
Residential permit parking
Bicycle/micromobility parking

Micromobility corrals—Refer to the Micromobility
section for further details.

Loading zones/commercial vehicle access

CURBSPACE MANAGEMENT

Enhance the Community

Another priority for curbspace is creating a space that
enhances a community. Creative treatments and uses
should be considered along the curb, aligning with
the Street Type with an understanding of the level

of transportation demand for the limited space. This
space can expand vibrant social spaces and improve
the environmental health (such as with stormwater
management) while beautifying the area. It is
recommended to consider these treatments as part of
a comprehensive Complete Streets design. Below are
examples from NACTO’s Urban Street Design Guide and
Urban Street Stormwater Guide.

Parklets for extending restaurant patios and sidewalk
cafes. Refer to Quick-Build Strategies for further
details.

Provisions for vending trucks

Green infrastructure to enhance aesthetics as well as
environmental health via such elements as planted
boulevard strips, streets trees, planter boxes, rain
gardens, and bio-swales. Refer to Sustainable
Stormwater Management for further details.

Measuring mobility along the curb: transit stops and shelters move the most people per linear foot of curb.
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Mobility for People & Goods

The newest curbside management techniques for cities
relate to measuring the successful use of curbspace,
from a mobility perspective. The key trade-offs relate
to (1) keeping traditional time restricted parking;

(2) eliminating parking for curb running multimodal
facilities; and (3) expanding multimodal and shared
mobility docking uses. The new measure of success,
after providing safety and disability accessibility
accommodations, assesses the movement of person at
the curb. Below is an example from NACTO illustrating

the quantification of person movement.
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Safety

Safety and emergency vehicle access needs to be
considered when assigning curbspace. Example
components related to safety include:

15’ buffers on each side of fire hydrants

Reserved space for fire and rescue access in activity

centers

Parking restrictions setback from intersections and
mid-block crossings. Refer to Intersections, Crossings,
and Mid-Block Treatments for further details.

Pedestrian accommodations such as crosswalks, bulb-

outs and pedestrian islands
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Explore Equity Opportunities and
Economic Development

Every aspect of a Complete Streets design should

be sensitive to the community’s needs, addressing
inequities, and supporting the local economy. This
should be evaluated during the community stakeholder
engagement of the prioritization curbspace process
that is outline above. Curbside management possesses

CURBSPACE MANAGEMENT

opportunities to help in these areas, particularly with
regard to accessibility of people with disabilities,
reliance on affordable modes of transportation,

safe access for schools and school buses, and local
businesses needing commercial loading access and on-
street parking.

The City of Seattle provides an excellent example of
establishing a framework for evaluating curbspace use:

SEATTLE RIGHT-OF-WAY (ROW] ALLOCATION DECISION FRAMEWORK

DESIRED OUTCOMES OF
TRANSPORTATION PROJECTS 1. CONDUCT INVENTORY

AND ANALYSIS

IMPROVE SAFETY

SUPPORT AND
CONMECT LAND USE

CONSIDER THE FOLLOWING:

2. DEVELOP
ALTERNATIVES

CONSIDER THE NEEDS OF EACH
ZONE AND TRADE-OFFS

3. EVALUATE
ALTERNATIVES

4. CHOOSE
PREFERRED
ALTERNATIVE

TIER 1 EVALUATION - ROW

Impreve atuty?
IMPLEMENT MODAL PLANS | —
Aderess adaquacy
| 0 Are pedestrian i
CREATE MULTI i ?
Tacilities Iuglement madal pas PUBLIC INPUT AND
FUNCTIONAL STREETS adequate? ENGAGEMENT

Multi-functional streets
and corridors provide these
& functions, as appropriate:

Does it
support adjacent
land uses? Can
the functions be
met nearby or

PUBLIC INPUT AND
ENGAGEMENT

ACCESS FOR

o

Support adjacest Land waes?

]
Acoemodate multipls lyachom ?
REALM
6. EVALUATE

Are the
modal plans
accomodated in
this street or

TIER 2 EVALUATION -
DETAILED PERFORMANCE METRICS
|ESTABLISHED BY PROJECT)

oftslienit il
SDOT DECISION
. PUBLIC INPUT AND
A H‘ﬁ ENGAGEMENT
s
Prioritize functions in the flex Lane for:
Commercial
Residential | + Mixed Use | Industrial
a 1. | Support for | Support for | Support for SDOT DECISION
madal plan | modal plan | modal plan
m m (3] prigriti priorities

In these 3 zones:

STRIAN |
POEAN | FEGLANE | TRAVELWAT

Yy Seattle
I} Department of
Transportation
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ROADWAY ZONE

The roadway zone is the section of a street that includes » Street Buffer Subzone:
the following:

» Typically consists of physical separations between
» Curbspace: the curbside lane and the travelway subzone.

» Can consist of parking lanes, pedestrian bulb- » Travelway Subzone:

outs, transit bulbs, drop-off zone, protected » Consists of vehicle travel lanes that are used by
bike lanes, curbside bike lanes, curbside transit bicycles, micromobility users, transit, cars and
lanes, micromobility corrals, or parklets, etc. See trucks.

Curbspace Management for further details. » Median Subzone:

» Curbside Lane Subzone: » Consists of landscaping, median refuge islands,

» Can consist of bicycle lanes, transit lanes or offset bicycle facilities, trails and transit facilities.
parking lanes.
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ROADWAY ZONE

The roadway zone is used for the movement of bicycles,
micromobility users, buses, light rail, cars, and trucks.

In addition to the travel lanes for motor vehicles, the
roadway may include parking lanes, bike lanes, transit
lanes, and medians. The roadway is typically confined
by curbs which separate it from the pedestrian realm on
the sidewalk. Roads should be designed in accordance
with the guidelines in this Manual and the latest versions
of the City of Baltimore Standards Specifications and the
Baltimore City Book of Standards.

The Roadway Zone section of this Manual consists of
the following subsections:

» Bicycle Facilities

» Micromobility

» Transit Facilities

» Vehicle Facilities

» Curbside Lane Subzone

» Street Buffer Subzone

» Travelway Subzone

» Median Subzone

North Avenue and Guilford Avenue
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Bicycle Facilities

A Complete Streets network includes bicycle

infrastructure that allows bicyclists and other

micromobility users safe and stress-free transportation

throughout the City. The number micromobility

users is expected to grow based on Baltimore City’s

recent experience with dockless e-scooters (see

DRAFT

Micromobility), but for now all facilities will be referred to

as “bicycle facilities” in line with national standards. The

most recent version of the Baltimore City Bike Master

Plan and the supplemental Baltimore City Separated

network for the City.

Bike Lane Network identify the recommended bicycle

This Manual further refines the facility type decision

process with two resources: (1) the facility type shown

Table 3. NACTO’s Choosing an all Ages & Abilities Bicycle Facility, Modified to be Baltimore-Specific

Roadway Context
Target Motor i
Target Motor get, . . All Ages & Abil
c Vehicle Motor Vehicle Key Operation Facility
Vehicle 5 5 3
Speed Volume (Single Lanes Considerations
Direction ADT)
Any of the following:
« high curbside activity
: h!gh frequency bus ser\{lce Separated Bike Lanes or Shared-
Any « high levels of motor vehicle
) Use-Path
congestion
« high number of turning
conflicts
<10 mph Less relevant . Pedestrians share the roadway Urban Village Shared Street
No Centerline or
<20 mph 1,000-2,000 single lane one- <50 motor vehicles per hour in Bicycle Boulevard, Contra-Flow
500-1,500 way the peak direction at peak hour | Bike Lane (1)
Traditional or Buffered Bicycle
Lane, Left-Side Bike Lane (1),
1,500-3,000 Sinale | N Buffered Counterflow Bike Lane (1)
Ingle fane eac or Separated Bicycle Lane
<25 mph direction or single . o
= 3.000-6.000 lane one-way Low curbside activity or low Buffered Bicycle Lane, or Protected
J -9 congestion pressure Bicycle Lane
> 6,000 Separated Bicycle Lane
Multiple lanes per .
Any direction Separated Bicycle Lane
25 moh Single lane each Low curbside activity or low Separated Bicycle Lane, or reduce
P direction congestion pressure speed
<6,000
Multiple lanes per | Low curbside activity or low Separated Bicycle Lane, reduce to
>25 mph . . ) .
direction congestion pressure Single Lane or reduce speed
>25 mph >6,000 Any Any Separated Bicycle Lane
High-speed Shared-Use-Path with Separated
limited access Any Any High pedestrian volume Walkway or Separated Bicycle
roadways Lane

(1) Facility is not included within NACTO’s Choose an All Ages & Abilities Bicycle Facility. Facility is provided as an available option with
approval from Baltimore City Department of Transportation.

(2) While an improvement relative to having no bike facility, shared bus-bike lanes should not be considered part of the low stress bike
network and are not included within NACTO’s Choose an All Ages & Abilities Bicycle Facility. Shared transit lanes are currently in use
within Baltimore and can be implemented with approval from Baltimore City Department of Transportation and Maryland Transit Authority.
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within the street’s designated Street Type, and (2)
NACTQO’s Choosing an All Ages & Abilities Bicycle Facility
(modified to fit the needs of Baltimore), shown below.

Standards

The following are summaries of the types of bicycle
facilities that can be implemented as part of a Complete

Table 4. Bicycle Facility Design Criteria

ROADWAY ZONE

Streets network. Designers should also refer to the
most recent versions of the AASHTO Guide to the
Development of Bicycle Facilities, the FHWA Bikeway
Selection Guide and the NACTO Urban Bikeway Design
Guide for the latest guidance. The following table
provides design criteria for bicycle facilities based

on Street Type. For a complete list of design criteria
requirements for a Complete Street, see Appendix 1.

Bicycle Facility
.-
(]
e ® -

° ] (<) o

e (] b (]

= e | (7] T -
® o 1] - e >
o = O - () e =
; (] s o = @ =
@ = nwT o ® ]
= 2 > I3 b - c [T
) ] S a o 0 s
@ 5 | T2 | & £ @
(] o -] £ = (]
. = @ E = = o £
Street Type Requirements (7] (V] (7] (] - (7]
Downtown Commercial Maximum N/A - - 8’ N/A N/A
Target N/A 10’ 15’ 8’ N/A N/A
Constrained N/A 8’ 1 6.5 N/A N/A
Downtown Mixed-Use Maximum N/A - - 8’ 7 N/A
Target N/A 10° 15 8’ 6’ N/A
Constrained N/A 8’ 1 6.5 5 N/A
Urban Village Main Maximum N/A - - 8’ 7 N/A
Target N/A 10’ 15 8’ 6’ N/A
Constrained N/A 8’ 1" 6.5’ 5 N/A
Urban Village Neighborhood Maximum N/A N/A - 8’ 7 (4)
Target N/A N/A 15 8’ 6’ (4)
Constrained N/A N/A 1w 6.5’ 5 (4)
Urban Village Shared Street Maximum N/A N/A N/A N/A 7’ (4)
Target N/A N/A N/A N/A 6’ (4)
Constrained N/A N/A N/A N/A 5 (4)

(table continues next page)
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(table continued from previous page)

Bicycle Facility

-
@
€ ® —
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Street Type Requirements (7] (V] (7] (] - (7]}
Urban Center Connector Maximum N/A - - 8’ N/A N/A
Target N/A 10’ 15 8’ N/A N/A
Constrained N/A 8’ 1 6.5 N/A N/A
Neighborhood Corridor Maximum N/A N/A N/A 8’ 7 4)
Target N/A N/A N/A 8’ 6’ 4)
Constrained N/A N/A N/A 6.5 5 4)
Industrial Access Maximum - - - 8’ 7 N/A
Target 12 10° 15’ 8’ 6’ N/A
Constrained 10° 8’ 1 6.5 5 N/A
Parkway Maximum - - - 8’ N/A N/A
Target 12 10’ 15’ 8’ N/A N/A
Constrained 10’ 8’ " 6.5’ N/A N/A
Boulevard Maximum - - - 8’ 7 N/A
Target 12 10’ 15’ 8’ 6’ N/A
Constrained 10’ 8’ 1 6.5 5 N/A

(1) Cycle track (one-way) width includes 3’ minimum buffer.

(2) Cycle track (two-way) width includes 3’ minimum buffer.

(3)Buffered bike lane width includes 1.5 minimum buffer.

(4) For lane widths of shared lanes, bicycle boulevards, and shared transit lanes refer to the Travelway Subzone section.

(5)Lane widths provided in this table do not include gutter pans. The pavement section in the roadway lane is typically much deeper
than the adjoining curb and gutter, and the gutter pan is typically separated by an expansion joint. The added forces on the gutter
pan tend to make it “roll”, possibly creating a tripping hazard or vertical separation (bump) at ADA ramps.
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Shared Facilities

Shared facilities are sections of the roadway that
bicycles and electric scooters share with vehicles and/
or transit. They should be limited to low-speed and low
vehicle volume facilities as indicated in Table 3 and 4
above. Most low-volume roadways with calmed traffic
can be considered low-stress shared facilities, since it
is comfortable to cycle on these roadways. However,
there should not be sharrows on the majority of low
stress streets. Sharrows should be used sparingly in the
City roadway network, with a focus on applications to
highlight recommended through-routes for bicyclists, or
to designate a roadway as a preferred route between
existing low stress streets.

The following types of enhanced shared facilities can be

considered:

Shared Lanes

Shared lanes are lanes that bicycles share with motor
vehicles. Typically, designated shared lanes are
enhanced with pavement markings including sharrows
and signs to help reinforce the legitimacy of bicycle
traffic on the street and to provide guidance on the
recommended route for bicyclists. Designated shared
lanes should be designed to meet the following criteria:

Bike Route with Sharrow

ROADWAY ZONE

Guidance

Guidance on crossings at major intersections should
follow the guidance on serving pedestrians in
Intersections, Crossings, and Mid-Block Treatments.

Shared lane markings shall not be used on shoulders,
in designated bicycle lanes, or to designate bicycle
detection at signalized intersections per Maryland
MUTCD 9C.07 03.

Sharrow markings should be placed at the beginning
and middle of each block, or about every 200’ for
longer blocks.

Please refer to Street Type specifications for guidance

on selecting sharrow markings or bike lanes.

Depending on available roadway width and
topography, climbing lanes, in which there is a
downhill shared lane and an uphill standard bike lane,
may be appropriate.

Design

Shared lanes shall be designed in accordance with the
NACTO Urban Bikeway Design Guide, the Maryland
MUTCD and the Baltimore City Bike Master Plan.

Sharrow markings should be painted in accordance
with Maryland MUTCD 9C-9.

Sharrows should be placed a minimum of 4’ from the
edge of the curb, or 12-14’ from the edge of the curb if
a parking lane is present.

Sharrows should be placed outside of the door zone
of parked vehicles.

Sharrows can be complemented with the sign “BIKES
MAY USE FULL LANE”.

Bicycle Boulevards

Bicycle boulevards are roadways that place an emphasis
on bicycle and pedestrian access over vehicular access.
They are low-traffic, low-speed roadways that often
parallel heavier arterial and collector roadways, and can
serve as spines in the overall bicycle network. Traffic
calming features such as chicanes, bulb-outs, traffic
diverters, altering one-way patterns with counterflow
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bike lanes, speed humps, and mini-roundabouts are
often incorporated to help slow moving cars and keep
traffic volumes low.

Two of the most effective yet underused treatments on
bicycle boulevards in Baltimore City are traffic diverters
and altering one-way patterns with counterflow bike
lanes. By diverting all motor vehicle traffic at certain
intersections, or forcing vehicle turns due to one-way
patterns, these simple measures have the potential to
create long distance low stress bicycle facilities with
minimal cost. In residential areas, community buy-in
can often be achieved for these treatments because
traffic volumes and traffic speeds are reduced, while
neighborhood connectivity by foot and bicycle remains
unchanged. Bicycle boulevards should be designed to
meet the following criteria:

Guidance
Bicycle boulevards should be several blocks or more in

P

length to serve as a spine in the overall bicycle network
and to accommodate large numbers of bicyclists.

» Traffic calming measures should be employed to help
reduce average motorist speed or deter motorists
from using the route for through traffic. See the
NACTO Bikeway Design Guide and the Baltimore City
Bike Master Plan for traffic calming measures that

can be implemented. For traffic calming measures at
intersections, see the Complete Streets Intersection
Toolbox.

X

Traffic signals and other traffic control devices should

be used to allow bicyclists opportunity to cross busier
streets. Guidance on crossings at major intersections

should follow the guidance on serving pedestrians in

Intersections, Crossings, and Mid-Block Treatments.

X

Two-way stops requiring the bicycle traffic to stop
should be minimized. All-way stops are acceptable
treatments when sight lines do not allow for safe and
comfortable movements from the designated bike
boulevard.

Design

Bicycle boulevards should be designed in accordance
with the NACTO Urban Bikeway Design Guide, the
Maryland MUTCD and the Baltimore City Bike Master
Plan.

X

X

Bicycle boulevards can be considered for use in
Urban Village Neighborhood and Neighborhood
Corridor Street Types. See the design criteria table in
Appendix 1 for additional details.

Refer to Table 3 for bicycle facility selection criteria and
Table 4 for width requirements based on Street Type.

Guilford Avenue Bike Boulevard
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Shared Transit Lanes

While an improvement relative to having no bike facility,
shared bus-bike lanes should not be considered part of
the low stress bike network. See the Transit Facilities
subsection of this Manual.

Bike Lanes

A bike lane is a dedicated portion of the roadway for
preferential use by bicycles. Bike lanes may also be
used by pedal assist electric bicycles (e-bikes) and
electric scooters. Bike lanes allow bicyclists and scooter
users to ride at their own pace with reduced conflict
from motor vehicles. The bike lane is separated from
vehicular travel lanes with paint as described in the
various configurations below.

Bike lane installation can be completed at the same

time as resurfacing or street reconstruction, but also as
a retrofit to an existing roadway. When constructed as a
retrofit, careful attention should be paid to the condition
of the roadway surface. One of the following treatments
should be considered for new bike lanes on old asphalt

pavement:

» Fog seal

» Seal coat

» Micro-milling and thin overlay
» Mill and pave

Because of the limited or non-existent vehicular travel in
bike lanes, low cost methods for refreshing the roadway
surface on these facilities can provide a smoother

safer surface on that portion of the roadway that will

not significantly degrade within the usable life of the
adjacent asphalt surface. Bike lanes should meet the
following criteria:

Guidance

» The bike lane surface should be smooth and slip
resistant with a 2% to 4% cross slope. The bike lane
should typically be constructed with asphalt or
concrete.

ROADWAY ZONE

Green paint in bike lanes should be limited to conflict points with vehicles at
intersections and high volume driveways.

» Where possible, avoid the placement of utility
manholes and inlet grates within the bike lane.

» Wherever possible minimize the width of a parking
lane in favor of a larger bike lane.

» Green paint in bike lanes should be limited to conflict
points with vehicles at intersections and high volume
driveways. For additional information on the use of
green paint, see crosswalk markings in the Complete
Streets Intersection Toolbox.

Design

» Bike lanes shall be designed in accordance with
the AASHTO Guide to the Development of Bicycle
Facilities, the NACTO Urban Bikeway Design Guide,
the Maryland MUTCD, and the Baltimore City Bike
Master Plan.

» Refer to Table 3 for bicycle facility selection criteria and
Table 4 for width requirements based on Street Type.

» Bike lanes should be designated with the helmeted
bicycle symbol and arrow pavement markings per
Maryland MUTCD Figure 9C-3.

» For intersection design of bicycle lanes refer to the
Complete Streets Intersection Toolbox.
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The following types of bike lanes can be implemented
as part of a Complete Street:

Standard Bike Lanes

Standard bike lanes are separated from the vehicular
travel lanes with striping, pavement marking symbols,
and signage. Standard bike lanes are typically located
to the right side of vehicular travel lanes and run in the
same direction as traffic. Standard bike lanes should
meet the requirements listed above under bike lanes
and the following:

Guidance
If there is not adequate width in the roadway to

P

provide a standard bike lane in each direction, and the
road Street Type allows for shared lanes, the designer
may consider the use of a standard bike lane going
uphill and a shared lane going downbhill.

Designers should consider an alternative to a standard
bike lane in areas with high parking turnover and/or
frequent bus stops since they can lead to increased

conflicts between bike lane users and vehicles.

Bike Lane on Roland Avenue
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Design

» When placed adjacent to a parking lane, a 4” wide
white line should be placed to separate the standard
bike lane from parking. This will discourage cars from
encroaching onto the bike lane.

Left-Side Bike Lanes

Left-side bike lanes are placed in the roadway to the
left of the vehicle lanes on one-way streets or streets
with medians. Left-side bike lanes can help to reduce
conflicts between bike lane users and vehicles on
streets with high parking turnover, large right-turn
volumes, and frequent transit stops. However, there
are safety implication of left-side bike lanes since they
are not a common facility and can create issues at
intersections that are different than what is typically
seen by road users. The use of left-side bike lanes
should be carefully evaluated before approval. Left-side
bike lanes should meet the requirements listed above
under bike lanes and the following:

Guidance

» Left-side bike lanes can be used in Street Types
where traditional bike lanes are permitted providing
that the street is one-way or there is a median, vehicle
speeds are under 25 mph, there are not frequent left
turns, and the road is not on the freight network.

» Left-side bike lanes should be buffered wherever
there is adequate width. Delineators can help to
provide additional visual separation between a left-
side buffered bike lane and vehicle lane and should
be considered in areas without adjacent parking or
transit stops.

Design

If a buffer is used, it shall be designed in accordance
with Maryland MUTCD 3D.01. See the Buffered Bike
Lanes below for further details.

Left-side bike lanes should include signs designating
that the left lane is for bicycle use only.
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Delineators help to provide additional visual
separation between a buffered bike lane and vehicle
lane and should be considered in areas without
adjacent parking or transit stops. For details on
additional buffer treatments refer to Street Buffer
Subzone.

Designers should consider an alternative to a buffered
bike lane in areas with high parking turnover and/or
frequent bus stops since they can lead to increased
conflicts between bicycles and vehicles. In these
locations a separated bike lane should be considered.

Design
The buffer of a bike lane should be comprised of two
parallel solid 5” white lines with diagonal hatching if
the width of the buffer is under 3’ wide. If 3° wide or
greater, chevrons should be striped in the buffer. Solid

Left-Side Bike Lane in New York City - B white lines on either side of the buffer space indicate
where crossing is discouraged but not prohibited.

. . . When placed adjacent to a parking lane, a 5” wide
At intersections, the bike lane should not be to the left o )
. . . white line should be placed to separate the bike
of a left-turning vehicle lane that is not controlled by a ) o
. lane from parking. This will discourage cars from
separate traffic signal phase. ) )
encroaching onto the bike lane.

Buffered Bike Lanes The buffer shall be designed in accordance with
. . Maryland MUTCD 3D.01.
Buffered bike lanes function in the same manner

as standard bike lanes with the addition of a buffer The buffer can occur on the outside of the bike lane

between the adjacent vehicle lane and/or parking (adjacent to the travel lane), the inside (adjacent to the

parking lane) or both.

lane. This provides extra protection for users from
vehicles and serves as a zone to be avoided by both
cars and bikes. Buffered bike lanes should meet the
requirements listed above under bike lanes and the
following:

Guidance
Buffered bike lanes should be used instead of a

standard bike lane wherever the roadway width
permits and on all roads with a speed over 25 mph or
on the freight network.

Wherever possible, minimize the width of a parking
lane in favor of a larger buffered bike lane.

=8

Buffered Bike Lane in Portland, OR
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Counterflow Bike Lanes

Counterflow bike lanes are bike lanes on one-way
streets that allow bicycles to travel in the opposite
direction of vehicles. They are typically coupled

with a shared lane or bike lane that provides bicycle
accommodations in the same direction as vehicle traffic.
Counterflow bike lanes should meet the requirements
listed above under bike lanes and the following:

Guidance

» Counterflow bike lanes can be used in Urban Village
Neighborhoods, Urban Village Shared Streets, and
Neighborhood Corridors.

» The widths and design of a counterflow bike lane shall
meet the requirements of a standard bike lane.

» Counterflow lanes should not allow for bicycle access
in two directions within the counterflow lane itself.

» If adjacent to parking, preference should be for
a parking separated curbside bike lane in the
counterflow direction. However, counterflow lanes can
be placed between a vehicle lane and parking lane on
lower volume streets.

» Green paint on counterflow lanes should be
considered at all intersections to increase awareness
of the counterflow bike lane. Designers should also
consider other measures that increase the conspicuity
of the bicycle riders (e.g. removing parking, wider

lanes, signage, etc.).

Counterflow Bike Lane on Lancaster Street
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Design
» The buffer shall be designed in accordance with
Maryland MUTCD 3D.01.

» Counterflow bike lanes should be separated from
opposing traffic with a double yellow line. An
additional buffer up to 3’ wide is desirable.

» Signs that note “DO NOT ENTER - EXCEPT BICYCLES”
should be posted at intersections and high volume
driveways and at entrances to counterflow bike lanes.
W11-1 (bike symbol) signs in conjunction with a W1-7
(double arrow) clip should be used at intersections
to warn drivers that bicycles may be traveling in both
directions.

» Traffic signals should include phasing or indicators for
opposing bicycle traffic, or signs directing bicyclists to
use the pedestrian signals to provide direction.

Separated Bike Lanes

A separated bike lane is a bike lane that is a dedicated
portion of the roadway for preferential use by bicycles
that is physically separated from the vehicle travel lanes.
Separated bike lanes allow bicyclists to ride at their own
pace with the only conflict with motor vehicles occurring
at intersections and driveways. For details on separation
elements, refer to Street Buffer Subzone. Separated
bike lanes should meet the following criteria:

Guidance

» The separated bike lane should be smooth and
slip resistant with a 2% to 4% cross slope. The bike
lane should typically be constructed with asphalt or
concrete.

» Where possible, avoid the placement of utility
manholes and inlet grates within the separated bike
lane.

» The following types of buffers may be considered:

» Curb separated bike lanes are comprised of a bike
lane that is at the same elevation as the street
with a physical curb separating the bike lane from
the vehicle lane or parking lane. Depending on
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context, this space may be used as a door zone for
the parking lane, or for transit stops, curb ramps, or

green stormwater infrastructure.

Object separated bike lanes are comprised of a
bike lane that is separated from the travel lanes

or parking lane by low-cost materials including
pinned curbs, planters, bollards, and/or flexible
delineators. Flexible delineators are considered an
interim solution when more permanent buffers (e.g.,
curbs) are not immediately feasible. See Emerging
Materials and Treatments for additional information
on separation methods.

Green paint should be used at conflict points with
vehicles at intersections and high volume driveways.
For additional information on the use of green paint,
see crosswalk markings in the Complete Streets
Intersection Toolbox.

Design

Separated Bike Lanes should be designed in
accordance with the AASHTO Guide to the
Development of Bicycle Facilities, the NACTO Urban
Bikeway Design Guide, the NACTO Don’t Give Up
at the Intersection, the FHWA Separated Bikeway
Planning and Design Guide, the Maryland MUTCD,
and the Baltimore City Bike Master Plan.

Refer to Table 3 for bicycle facility selection criteria and
Table 4 for width requirements based on Street Type.

Maryland Avenue Separated Bike Lane

ROADWAY ZONE

Separated bike lane entrances should be designated
with the helmeted bicycle symbol and arrows per
Maryland MUTCD Figure 9C-3. The helmeted bicycle
symbol and arrows should also be placed periodically
throughout the cycle track.

A 3’ minimum buffer should be provided between
parked cars and a one-way separated bike lane and
a 5’ minimum buffer should be provided between
parked cars and a two-way separated bike lane.

Refer to the FHWA Separated Bikeway Planning and
Design Guide for details on designing accessible
parking spaces and loading zones adjacent to
separated bike lanes.

Driver and bicyclist sight distance needs to be
analyzed where the separated bike lane crosses
intersections and driveways. For further details on
this see the Complete Streets Intersection Toolbox.
Meeting required sight distance may result in the loss
of parking spaces.

The following types of separated bike lanes can be
implemented as part of a Complete Street:

Two-Way Separated Bike Lane

Two-way separated bike lanes are two-way bike lanes
that are at street level and are physically separated from
vehicle lanes by a variety of methods. This may include
a parking separated bike lane where parked vehicles
and a buffer space function as the physical separation
between the bike lane and vehicle lanes.

Street-Level Separated Bike Lane

Street-level separated bike lanes are one-way
separated bike lanes that are at street level and are
physically separated from vehicle lanes. This may
include a parking separated bike lane where parked
vehicles and a buffer space function as the physical
separation between the bike lane and vehicle lanes, or
a curbside separated bike lane with a physical barrier or
delineator between vehicle lanes and the bike lane.

57



DESIGN GUIDANCE

Sidewalk-Level Separated Bike Lanes

Sidewalk-level separated bike lanes are one-way or
two-way cycle tracks that are above street-grade
and contained within the furnishing subzone of the

sidewalk. They can be at half-height, as depicted in the

Street Buffer Subzone section, or at mid-level height
between the roadway surface and sidewalk level, or at
sidewalk level. If at half-height, it must be determined
if the roadway drainage will overtop the curb and
render the lanes unusable. Sidewalk-level separated
bike lanes are separate from the pedestrian subzone
and are intended to be used primarily by bicycles.
Sidewalk-level separated bike lanes should meet the
requirements listed under separated bike lanes above
and the following:

Guidance

» A sidewalk level cycle track shall be separated
from the roadway with a raised or mountable curb,
parking, street furnishing, and/or green stormwater
infrastructure. It is preferred to have a landscaped
buffer between the roadway and a cycle track.

Design

» A minimum 2’-3’ buffer should be provided between
the sidewalk level cycle track and parked cars.

Sidewalk-Level Bike Lane in Seattle, WA
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Shared-Use-Path

Shared-use-paths are facilities that can accommodate

various recreational users such as walkers, runners,

rollerbladers, skateboarders, equestrians, bicyclists

on both non-motorized bicycles and e-bikes (limited

to speeds of 20 mph), electric scooter users (limited to

speeds of 15 mph), etc.

Guidance

»

The shared-use-path surface should be smooth and
slip resistant with a 2% cross slope. The shared-use-
path should typically be constructed with asphalt or
concrete.

Where possible, avoid the placement of utility
manholes and valve covers within the shared-use-
path.

Green paint should be used at conflict points with
vehicles at intersections and high volume driveways.
For additional information on the use of green paint,
see crosswalk markings in the Complete Streets
Intersection Toolbox. Signs at crossings should
designate both pedestrian and bicycle crossings.

A shared-use-path shall be separated from the
roadway with a raised or mountable curb, parking,
street furnishing, and/or green stormwater
infrastructure.

A shared-use-path should be marked as a multi-
purpose trail with signage, decorative pavement
markings, or a combination of both.

A shared-use-path should include a center line to
differentiate the direction of traffic.

Design

»

»

Shared-use-paths shall be designed in accordance
with the Maryland State Highway Administration
Bicycle Policy and Design Guideline, the Maryland
MUTCD and the Baltimore City Bike Master Plan.

Refer to Table 3 for bicycle facility selection criteria and
Table 4 for width requirements based on Street Type.
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Shared-Use-Path Along the Light Street in the Inner Harbor

» Shared-use-paths must meet ADA accessibility
requirements including slopes, widths, ramps and
detectable warning surfaces.

The following types of shared-use-paths can be
implemented as part of a Complete Street:

Sidepaths

Sidepaths run parallel to roadways, but unlike sidewalks
they are not designated for pedestrian use only.
Additionally, their vertical alignment can differ from the
road in order to provide an optimal alignment for trail
users. Sidepaths should meet the requirements listed
under shared-use-paths above and the following:

Guidance

» “The 2012 AASHTO Guide for the Development of
Bicycle Facilities, fourth edition, makes a number
of specific statements that recommend against
providing shared use paths directly adjacent to the
road. Despite this guidance, sidepaths are typically
identified on local master plans and are widely used
throughout Maryland and in other states. Where
no other solution exists, new sidepaths may be
constructed and existing ones maintained. However,
they must be carefully designed to ensure the
safety of all users.” Source: Maryland State Highway
Administration Bicycle Policy and Design Guidelines.

ROADWAY ZONE

Multi-Use Trails

Multi-use trails are shared-use-paths that run on their

own alignment separate from a roadway. Multi-use trails

should meet the requirements listed under shared-use-

paths above and the following:

Guidance

»

Trails should include wayfinding signage, mile
markers, and trail maps. Informational kiosks with trail
rules and interpretive and educational information are
also desirable.

Shared-use-paths with heavy pedestrian traffic should
be 15" wide or more, or a separate pedestrian sidewalk
can be added adjacent to the trail.

Trails should include adequate lighting for nighttime
use where feasible. Trails in more urban areas should
include lighting throughout.

Design

Trails should include a 2’ graded shoulder and clear
zone on either side of the trail edges.

When a trail crosses a street at a unsignalized
intersection, use the FHWA Guide for Improving
Pedestrian Crossings at Uncontrolled Crossing
Locations to determine the appropriate treatments.

Trails shall have lighting that meets the requirements
of the City of Baltimore Department of Transportation
Specification for Street Lighting & Conduit Street
Lighting and Photometric Design Guide and Street
Lighting & Conduit Material Specifications.
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Micromobility

Micromobility devices are small, electrically propelled
vehicles that primarily serve short-distance trips.
Micromobility is made possible by the prevalence

of smartphones, decreased cost of GPS devices,

and advancements in electric motor technology in
recent years. Micromobility devices have materialized
in Baltimore and across the nation to serve short
distance trips, providing transit patrons, residents,
students, tourists, and others a viable option for
moving around town.

Micromobility devices take many shapes but are
currently most popular in Baltimore as electric scooters.
These devices are privately owned, either by the user or
deployed by a permitted shared mobility provider. This
section discusses how facilities for scooters and other
micromobility devices can be considered for Complete
Streets designs in order to create safe, comfortable, and
effective streets for all road users.

Shared electric scooters were approved for use as
a “Dockless Vehicle” pilot program in Baltimore on
August 15, 2018, and a permanent permit program was
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legislated by City Council in May of 2019. Since then, the
use of micromobility devices has increased substantially,
as illustrated in Figure 1. The shared micromobility
devices are dockless, allowing a trip to start from

and stop at anywhere within the City. This model has
resulted in far more trips and more geographically
widespread ridership in Baltimore City than what was
seen during the docked bike share system, which
operated from 2015 to 2018.

Trip data provided to the City by shared mobility
providers shows that the average trip for scooters is
around 1-mile in range.

Integration into a Complete Street

Per Baltimore City’s ordinance, electric scooters (limited
to a top speed of 15 mph) and pedal assist electric
bicycles (limited to a top speed of 20 mph) are allowed
to ride in the vehicle lanes and within bike facilities.
Their use is restricted on sidewalks except where the
posted speed limit on a road is 30 mph or greater. Table
5 provides a matrix on preferences for micromobility
usage based on Street Type:

Figure 1. Baltimore City Department of Transportation Dockless Vehicle Program Trips
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Table 5. Micromobility Usage by Street Type

Street Type
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Ride in bicycle facility, or in vehicle lane if no bicycle facility X X X X X X
Ride on sidewalk if no bicycle facility (1) X X X X

(1) Recommended for use on sidewalk if speed limit is 30 mph or greater

Bicycle Facility Optimization for Micromobility

The City prefers that scooters operate within bike
facilities when available, and bike facilities should be
designed to encourage use by scooters and other
micromobility devices. To promote the use of bike
facilities, the following should be considered by
designers:

» Enhanced signing and pavement markings: Many
micromobility users are new to using bicycle facilities.
As such, it is important to provide clear and concise
signage and pavement markings to not only let them
know that is preferable for them to ride in bicycle
facilities, but to also provide clear guidance on travel
operations within the facility.

Baltimore is monitoring, for future consideration, other
cities that have been experimenting with converting
bicycle lanes to what is referred to as a slow lane or
mobility lane. In addition to standard bicycle pavement
markings, these lanes also include markings for
electric scooters. While Baltimore does not plan to
imminently change terminology, emerging treatments
are being considered for where they may increase

X

X

¥

safety for users. For additional information on slow
lanes, refer to Emerging Materials and Treatments.

Facility Design: Electric scooters have different riding
characteristics than bicycles. Designs should consider
the differences between vehicles, including turning
radii, tire diameter, and breaking distance, when
designing bicycle facilities.

Maintenance: Since micromobility devices have a
smaller wheel sizes than bicycles, micromobility users
are more prone to safety issues caused by asphalt

in poor condition. As such, the City should strive

to minimize the number of large pavement joints,
potholes, and utilities within bike lanes. Additionally,
when utility work is performed within a bike facility,
the entire width of the facility should be repaved. Bike
lanes shall also be street swept at regular intervals
and have snow removed in a timely manner.

Changes in the Bicycle Network: Given that scooters
are primarily used for short trips, the desired routes
of users may be different than those of bicyclists.
The bicycle network may need to be expanded or
adjusted to accommodate and better fit the changing
needs of scooter and micromobility users. The trip
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data provided to the City by shared mobility providers
can prove invaluable for planning and evaluating the
bicycle network.

Travelway Optimization for Micromobility

Where there are no bike lanes on a street, scooter
riders should still behave like bicyclists by riding on the
right side of the lane when safe and practical. Scooters
should obey motor vehicle traffic laws and yield to
pedestrians. To enhance the use of micromobility within
the travelway, the following should be considered by
designers:

Enhanced signing and pavement markings: As

with bicycle facilities mentioned above, signing and
pavement marking should be enhanced for in-lane
use to not only let micromobility users know that this
is an appropriate place to operate, but to let motorists
know that this is a shared facility. See Bicycle Facilities
for guidance on shared facilities.

Maintenance: The City should strive to minimize
the number of large pavement joints, potholes, and
utilities trenches within shared facilities to improve
safety and ride quality for micromobility users.

Sidewalk Optimization for Micromobility

On streets where sidewalk riding is permitted, and if
there is not enough roadway width to provide on-street
bicycle facilities, sidewalks shall be kept free and clear
of debris and obstructions. Sidewalk amenities, such as
poles or tree pits, should be alighed when possible to
leave a clear path of travel for ADA users primarily, but
also for scooter riders who are using the sidewalk for
safety. Long term maintenance on these sidewalks must
also be prioritized to ensure that sidewalk joints and
cracks do not pose a safety hazard to users.

For new projects on roads that are posted at 30

mph or greater, designers should incorporate the
following design strategies to ensure safe operation for
micromobility users and pedestrians:
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If possible, provide on-street bicycle facilities based
on the design criteria provided in Bicycle Facilities.

If on-street facilities cannot be provided, a sidewalk-
level separated bike lane or sidepath should be
provided. See Bicycle Facilities for further details.

If a sidewalk-level separated bike lane or sidepath is
not feasible, provide sidewalk to the maximum width
for the Street Type.

On all sidewalks and sidepaths, align sidewalk
amenities or constructions to leave as straight of a
path of travel as possible.

Parking

The shared electric scooters that are permitted in
Baltimore are dockless and as many as 2,700 vehicles
were deployed daily in 2019. Under the dockless model,
users can finish their trip and park them on the sidewalk
within the furnishing subzone of the sidewalk zone. A
minimum 4’ wide space of the pedestrian subzone in
the sidewalk zone shall be kept free and clear of parked
scooters for ADA accessibility. Parked scooters should
also be kept away from curb ramps, transit stops, and
other areas which need to be accessed, like doors or
driveways. While geo-fencing can be used to limit speed
or parking of shared scooters from larger geographical
areas of the City, the technology current is only accurate
to within about 25 feet; thus, GPS-based enforcement of
sidewalk riding and parking is not yet possible.

Micromobility Corrals

To encourage micromobility users to park shared
scooters correctly and courteously, micromobility corrals
can be installed. Unlike docked shared facilities, corrals
require very little capital investment, typically consist of
signs and markings, and can be deployed in a greater
number of locations. To promote the use of corrals,

companies are experimenting with incentivizing their use.

The Department of Transportation’s permit
programming prioritizes corrals in desighated permit
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equity zones, followed by locations near major transit
stops. Additionally, corrals should generally be located
near points of interest near travel generators such

as transit facilities and major activity centers such as
community centers, tourist destinations, and other
points of interest. The City of Baltimore’s Shared
Mobility Coordinator has developed a matrix for the
selection of areas for corrals in an equitable manner,
although owners of private property can also coordinate
to install their own micromobility corrals which meet
Department of Transportation specifications.

There are two locations for micromobility corrals:

Off-Street: These corrals should be placed entirely
within the furnishing subzone and have an ideal width
of 6 and a minimum width of 4. They should include

a white border showing the boundary of the corral as
well as stencils showing a parking symbol, scooter
symbol, and bike symbol. Signs indicating that this is a
micromobility parking area can also be provided.

On-Street Micromobility Corral in Washington, D.C.

ROADWAY ZONE

For further details on the furnishing subzone, refer to
Furnishing Subzone.

On-Street: These corrals should be placed within the
curbside lane subzone and be marked as the width of
the parking lane. They should be a minimum of one
parking bay (20’) in length, though a constrained length
of no less than 12’ is acceptable.

Pavement markings for the corral shall include a white
border showing the boundary of the corral as well as
stencils showing a parking symbol, scooter symbol,
and bike symbol. The corral can also be bordered by
delineator posts and/or raised channelizing systems to
further define the space.

For additional details on delineator posts and raised
channelizing systems, refer to Emerging Materials and
Treatments.

For additional details on the parking lane, refer to

Curbspace Management.
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As part of Baltimore’s Complete Streets network,
transit services offer efficient accessibility and mobility
throughout the City. A Complete Streets design must
provide accommodations for transit infrastructure

and support reliable transit service to maximize the

movement of people.

Buses, light rail, and heavy rail are the three types of
transit within the City of Baltimore. Streets with bus and
light rail service should be designed to accommodate
transit per the MDOT MTA Bus Stop Design Guide, the
NACTO Transit Street Design Guide, and as described in
this Manual.

For information on transit facilities at signalized
intersections, refer to Traffic Signal Operations and
Design. For information on the design of intersections
within the transit network, refer to Corner Design. The
information provided below discusses how to include
transit in a Complete Streets network.

Types of Transit Priority Streets

The designated type and needs of a transit street vary
depending on Street Type, and reflect the type of
transit service provided. For example, design of streets
with local bus service will generally follow the design
standards detailed in the Street Type chapter of this
Manual. However, streets designated as transit priority
streets require specifications tailored to the transit
mode as well as specific operating characteristics to
optimize the movement of the transit service.

When selecting the type of transit street to use, a
designer should evaluate the other modal needs of the
street. The types of transit streets listed here are those
most frequently used in Baltimore. A complete list of
transit street types can be found in the current edition of
the NACTO Transit Street Design Guide.
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Enhanced Transit Streets

Transit can be well integrated into many types of urban
streets and Street Types throughout Baltimore with
streetscape and signal operations enhancements

that improve transit operations and create a safer
environment for all road users. At a minimum, enhanced
transit streets should be applied to any street on which
transit operates.

Guidance
Boarding bulbs (See Transit Stations Stop Types
and Locations in this Transit Facilities subsection)
can improve transit reliability, calm traffic with a
visually narrow roadway, and support the street as a
living space by increasing the size of the pedestrian
subzone.

Transit Signal Priority (TSP) can improve transit
operations on streets where there is insufficient width
for dedicated transit lanes, but should be applied only
on more suburban roads outside of the grid network
with increased block spacing and low pedestrian
activity.

Since buses have a wider wheelbase than cars, speed
cushions can calm vehicle traffic without adversely
affecting transit vehicles.

Providing designated loading zones reduces the
likelihood of double-parking that can impact transit
operations.

Transit Streets with Bike Lanes

Within Baltimore, transit routes frequently share
roads with bicycle and micromobility routes. Special
considerations should be taken with these routes
to provide optimal safety and operations for all user
groups.

Guidance
At stops with protected bike lanes, bus stops can be
in-lane, which not only improves transit operations but
also reduces conflicts between transit and bicycles.
At these locations, a boarding island stop or shared
cycle track stop should be used (See Transit Stations
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Stop Types and Locations in this Transit Facilities
subsection).

» On one-way streets, if there is not enough room for
a protected bike lane, consider the use of left-side
bicycle lanes to minimize conflicts between transit and
bicycles. The designer should review safety of the left-
side bike lane and determine if any safety mitigation is
required.

If the road has adequate width for a dedicated transit
lane but not a separate bike lane, consider the use of
a shared bus-bike lane (See Dedicated Transit Lanes).
While shared bus-bike lanes are an improvement
compared to no bicycle accommodations, they are
generally not considered an all-ages bike facility.

Dedicated Transit Lanes

Dedicated transit lanes are sections of the roadway
designated exclusively for buses or light rail that
improve reliability, especially during peak times.
Dedicated transit lanes can be placed within the
curbside lanes or median. See Curbside Lane Subzone
and Median Subzone for more details. Dedicated transit
lanes can be designated as full-time transit facilities or
can be converted to other uses during non-peak times.

Bus Lane with Dark Red Paint on Pratt Street

ROADWAY ZONE

The use of red paint is recommended for marking of full-
time dedicated transit lanes.

All dedicated transit lanes should be designed in
accordance with NACTO Transit Street Design Guide
and MTA Guidelines. The following is a list of the types
of dedicated transit lanes that can be used within
Baltimore City:

Curbside Transit Lane

A curbside transit lane is a dedicated bus lane that

is adjacent to the outside curb. The lane can be
implemented on roadways without an adjacent parking
lane and may be designated exclusively for transit use
or a have a flex-use configuration.

Guidance

» If the road is on the bicycle network, a protected bike
lane or left-side bike lane should be considered. If
there is insufficient roadway space for a dedicated
bicycle facility, a shared bus-bike lane may be
considered. See Bicycle Facilities for further details.

Design

Designate transit lanes by using a single white line

to indicate separation from vehicle travel lanes.
Additionally, provide red paint on the lane with the
text “BUS ONLY” per Maryland MUTCD Section 3D.01.

Signs should be provided per Maryland MUTCD
Section 2B.20.

» Red paint shall be terracotta or a darker shade of
red approved by the Baltimore City Department of
Transportation.

» Red paint shall be a methyl methacrylate-based
product or red colored asphalt with a red aggregate
approved by the Maryland Department of
Transportation SHA Office of Materials Technology.

Peak-Only Bus Lane

A peak-only bus lane is a curbside transit lane that is
a transit only facility during peak times, when keeping
buses on schedule is critical to the effectiveness of the
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transit system. During off-peak times, this lane can be
designated as a parking lane or bike lane.

Guidance
If the peak-only bus lane permits parking during non-

P

peak hours, clear signage should clearly communicate
the prohibited time of parking. Additional enforcement
may also be required to clear the lane during peak

times.

» Overhead signs are often more effective in
communicating the restrictions on the lane during
certain times.

Design

» Signs should designate transit lanes with the text
“BUS ONLY” and should state the hours when parking
is prohibited.

Shared Bus-Bike Lane

Shared bus-bike lanes are only available for use by
buses, bicycles, micromobility users, and turning
vehicles. They do not typically provide a high bicycle
level of comfort and should only be utilized on streets
without appropriate width for separate bicycle facilities
and with moderate to low levels of transit frequency.
While they are an improvement over having no bike
facility, shared bus-bike lanes should not be considered
part of the low stress bike network.

Shared Bus-Bike Lane on E Fayette Street
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Guidance

» Shared bus-bike lanes may be placed adjacent to
the curbspace area or adjacent to a curbside lane
(parking, loading zones, micromobility corals, sidewalk
and bus stop bulb-outs, etc.).

» Shared bus-bike lanes may be used where operating
speeds are 20 mph or less and transit headways are 4

minutes or longer.

Design

» Designate transit lanes by using a single white line
to indicate separation from vehicle travel lanes.
Additionally, provide red paint on the lane with the
text “BIKE BUS ONLY” per Maryland MUTCD Section
3D.01.

» Signs should be provided per Maryland MUTCD
Section 2B.20.

Offset Transit Lane

An offset transit lane is positioned between vehicle
lanes and parking lanes, loading zones, parklets,
and other curbside uses. Offset transit lanes can be
implemented on streets with in-lane bus stops.

Guidance

» If bicycle facilities are present, consider the use of
a buffered bike lane, protected bike lane, or left-
side bike lane to reduce conflict points. See Bicycle
Facilities for further details.

» Provide bus stop bulbs or floating bus stops,
as described in “Transit Station Stop Types and
Locations” on page 68.

Design
» See design guidance for Curbside Transit Lane.

Contra-flow Transit Lane

Contra-flow transit lanes allow transit to operate in the
opposite direction on a one-way road. They can be
strategically used to shorten travel times for bus routes
and provide efficiency in the overall transit service in
Baltimore.
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Guidance
Bus stops on contra-flow lanes should be in-lane.

Contra-flow lanes can be configured with an adjacent
one-way or two-way separated bicycle lane.

At intersections provide transit-only signals and
bicycle signals facing the contraflow direction.
Consider transit operation needs when developing
signal timing.

Particular attention needs to be paid to pedestrian
activity and roadway characteristics so that
pedestrians intuitively understand that traffic is
traveling in both directions.

Design
A double yellow centerline marking shall separate the
contra-flow lane from the rest of the roadway.

Per Maryland MUTCD Section 3B.24, red paint

with arrow pavement markings should be used to
designate the contra-flow lane. Additionally, per
Maryland MUTCD Section 2B.20, the text “BUS ONLY”
should be provided at all entrances and intersections
along the contra-flow lane route.

Per Maryland MUTCD Section 2G.03, provide “DO
NOT ENTER” signs with supplemental “BUS ONLY”
plaques at intersections.

Rail Lane, Side-Running

Light rail lines may be placed in the curbside lane and
can be adjacent to the curb or offset by a parking lane.
Rail paths must be kept clear from all obstructions.

Guidance
Consider physically separating the transit lane from
the travel lanes with rumble strips or curbs.

Design
Coordination with MTA should commence early in the
design process for any improvement on a road that
contains a light rail line within its limits.

Curbside streetcar lanes must be designated using LRT
ONLY markings and appropriate signs including LRT
Lane per Maryland MUTCD R15-4a (MUTCD R15-4a),
Right Turn Prohibition (R3-1), and No Standing (R7-4).

Provide 9’ parking spaces if there is a parking lane
adjacent to the rail lane. If in an industrial zone, or if
there is on-street truck parking, provide an additional
1 buffer between the rail lane and parking lane.
Designers should coordinate these offsets with MTA.

Explore using the adjacent curb space as a visual
and physical buffer from the pedestrian subzone, and
identify loading zones and curbside pick-up areas on
cross streets.

Center Transit Lanes

Center transit lanes are typically used on major routes
with frequent transit use and where traffic congestion
will otherwise significantly affect operations. Center
transit lanes can be established for bus or light rail use
and may be placed in the roadway or in the median
subzone.

Guidance
Consider physically separating the transit lane from
the travel lanes with rumble strips or curbs.

Stations should be built on raised platforms and
staggered across signalized intersection as far-side
stops.

Signal operations need to have phasing that avoids
conflicts with left-turning vehicles at intersections.

Design
If placed in the roadway, solid white lines or curbs
must be provided along the right side of the transit
lane.

Per Maryland MUTCD Section 3B.24, red paint
with arrow pavement markings should be used to
designate the contra-flow lane. Additionally, per
Maryland MUTCD Section 2B.20, the text “BUS ONLY”
should be provided at all entrances and intersections
along the contraflow lane route.

Per Maryland MUTCD Section 2G.03, provide “DO
NOT ENTER” signs with a supplemental “BUS ONLY”
plaque at intersections.
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Transit Station Stop Types and
Locations

A transit stop should be placed to complement the type
of transit street and to properly interface with the other
modal needs of the Complete Street. Depending on the
Street Type, the stop may be placed in the furnishing
subzone, curbspace, or median subzone. Stops should
be placed so that they are easily accessible to people of
all ages and abilities. Stops should function as gateways
to a community, facilitate ease of movement, and be
designed for safety. Stops should also coordinate with
bicycle and micromobility corral locations to further
enhance mobility of people throughout the City. See
Micromobility for further details. Detailed information on
the stops including recommended placement locations
can be found in the MDOT MTA Bus Stop Design Guide.
The purpose of this section is to provide an overview on
how these stops interface with a Complete Street at an
intersection or mid-block.

Pull-Out Stops

At pull-out stops, buses shift out of the travel lane and
into the curbspace to board and alight passengers at a
stop that is placed in the furnishing subzone. Once all
passengers have boarded and alighted, the bus pulls
back into the travel lane. Pull-out stops function better
for vehicular traffic than for bus operations, as bus
operations are typically slowed by the need to wait for
a gap to reenter the stream of traffic. Types of pull-out
stops include:

Near-Side Pull-Out Stop

At near-side pull-out stops, buses shift out of the
travelway prior to an intersection for the stop. After
boarding and alighting have occurred the bus pulls
through the intersection and merges back into the travel
lane. This configuration benefits vehicle traffic over
transit efficiency and should not be the initial choice in
the planning and design of a bus stop.
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Guidance
Near-side pull-out stops can create a sight distance
issue, since stopped buses can prevent motorists from
seeing pedestrians trying to cross the street. To avoid
this, near-side pull-out stops should be avoided at

unsignalized intersections.

Near-side pull-out stops should be avoided when bike
lanes are present unless the bike lane is a left-side
bike lane or protected bike lane.

Design
Design of near-side pull-out stops should comply with
MDOT MTA Bus Stop Design Guide Section 2.3.2.

Far-Side Pull-Out Stop

At far-side pull-out stops, buses shift out of the
travelway as they go through the intersection to access
the stop. After boarding and alighting has occurred

the bus then merges back into the travel lane. This
configuration benefits vehicle traffic over transit
efficiency. This configuration is safer for pedestrians
than a near-side stop since the crosswalk is generally
prior to the bus stop.

Guidance
Far-side pull-out stops should be avoided when bike
lanes are present unless the bike lane is a left-side
bike lane or protected bike lane.

Design
Design of far-side pull-out stops should comply with
MDOT MTA Bus Stop Design Guide Section 2.3.1.

Mid-Block Pull-Out Stops

At mid-block pull-out stops, buses shift out of the
travelway to access a stop that is not adjacent to an
intersection. This configuration benefits vehicle traffic
over transit efficiency. If a mid-block pull-out stop is
decided on, there should be a mid-block crosswalk to
serve pedestrians.
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Guidance
When configured with a mid-block crosswalk it
is recommend that the stop be placed after the
crosswalk so stopped buses limit impacts on sight
distance.

Mid-block pull-out stops are the last option that
should be considered and should only be used if
stops closer to an existing crossing are not feasible.
However, if located and signed/signalized properly,
mid-clock stops do provide some benefits. There are
typically fewer lanes to cross and in the case of “long”
blocks a HAWK or standard R-Y-G signal that is tied in
with the existing interconnected timing system could
be used.

Mid-block pull-out stops only apply at locations where
there is a high likelihood of pedestrians not going to
an adjacent intersection.

Design
Design of mid-block pull-out stops should comply with
MDOT MTA Bus Stop Design Guide Section 2.3.3.

In-Lane Stops

At in-lane stops, buses can make a stop without leaving
the travel lane. At these stops, the passengers board
and alight from a bus stop that is located within the
curbside lane. Since buses do not shift out of the travel
lane at stops, their operational delay is minimized.
Additionally, since the buses do not need area within
the curbside lane to shift over to the stop, additional
space can be retained for curbside lane features such
as micromobility corrals, parklets, or additional parking.

Guidance
In-lane bus stops are most appropriate on roads with
two or more lanes of travel in each direction, but can
also be effective on one or two-lane roads with high
traffic volume and longer headways, or low to medium
volume and frequent headways. There are three types
of in-lane stop configurations:

ROADWAY ZONE

Near-Side In-Lane Stop

At near-side in-lane stops, buses stop in-lane at a
stop that is prior to an intersection. This configuration
benefits transit efficiency over motor vehicle efficiency.

Guidance
Near-side in-lane stops on roadways with two or more
lanes in each direction can create a sight distance
issue, since stopped buses can prevent motorists from
seeing pedestrians trying to cross the street. To avoid
this, near-side in-lane stops should be avoided at
unsignalized intersections on multi-lane approaches.

Design
Refer to the following sections in the MDOT MTA Bus
Stop Design Guide for design of a near-side in-lane

stop:

Condition Stop Reference
Configuration Section

No Curbside Lane Near-Side In-Lane 24.2
Stop

Curbside Lane Near-Side Boarding 2.5.2
Bulb Stop

Curbside Lane with Boarding Island 26

Parking and Cycle Track | Stop

Curbside Lane with Shared Cycle Track 2.7

Cycle Track (no parking) | Stop

Far-Side In-Lane Stops

At far-side in-lane stops, buses stop in-lane at a stop
that is beyond an intersection. This configuration
benefits transit efficiency over motor vehicle efficiency.
This configuration is safer for pedestrians than a near-
side stop since the crosswalk is generally prior to the
bus stop. If bike lanes are present, a boarding island
or shared transit cycle track stop should be used. See
Section 2.6 and 2.7 of the MDOT MTA Bus Stop Design
Guide for further details.

69



DESIGN GUIDANCE

Design
» Refer to the following sections in the MDOT MTA Bus
Stop Design Guide for design of a far-side in-lane
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stop:

Condition Stop Reference
Configuration Section

No Curbside Lane Far-Side In-Lane 2.41
Stop

Curbside Lane Far-Side Boarding 2.51
Bulb Stop

Curbside Lane with Boarding Island 2.6

Parking and Cycle Track | Stop

Curbside Lane with Shared Cycle Track 27

Cycle Track (no parking)

Stop

Mid-Block In-Lane Stops

At mid-block in-lane stops, buses stop in-lane at a

stop that is between intersections. This configuration

benefits transit efficiency over motor vehicle efficiency.

Guidance

» If a mid-block crosswalk is present, a mid-block

crosswalk should be placed prior to the bus stop.

Design
» Refer to the following sections in the MDOT MTA Bus
Stop Design Guide for design of mid-block in-lane

stops:

Condition Stop Reference
Configuration Section

No Curbside Lane Mid-Block In-Lane 243
Stop

Curbside Lane Mid-Block Boarding 253
Bulb Stop

Curbside Lane with Boarding Island 2.6

Parking and Cycle Track | Stop

Curbside Lane with Shared Cycle Track 27

Cycle Track (no parking)

Stop
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Vehicle Facilities

While prioritizing the most vulnerable modes in street
design and planning, a Complete Streets network will
still need to accommodate vehicles for emergency
response, transit, and freight. This Manual provides
strategies to design Complete Streets to accommodate
all types of vehicles while not compromising the safety,
comfort, and efficiency of other modes of transportation.
The methods of providing vehicle facilities as part of a
Complete Street are discussed in greater detail in the
following sections and subsections:

» Street Design Overview

» Corner Design

» Curbspace Managementt

» Transit Facilities

» Curbside Lane Subzone

» Travelway Subzone

» Intersections, Crossings, and Mid-Block Treatments

» Emerging Materials and Treatments

» Emerging Trends in Transportation: Challenges and
Opportunities

Standards

City streets should be designed for vehicles in
accordance with the following standards and guidelines:

» Baltimore City Department of Transportation Book of
Standards
» Maryland MUTCD

» AASHTO A Policy on Geometric Design of Highways
and Streets

» AASHTO Roadside Design Guide
» NACTO Urban Street Design Guide
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Definitions

Design Vehicles

Design vehicles are the least maneuverable vehicles
that routinely use a street. They are used by designers

to set lane widths, corner radii, median nose design, and

slip lane design. Baltimore City Code Art. 26 Subtitle
40 Complete Streets SS 40-27 Design Vehicle defines
a design vehicle based on “the most recent edition of
the National Association of City Transportation Officials
Urban Street Design Guide” (NACTO Urban Street
Design Guide).

Design Vehicle by Street

Design vehicles vary by Street Type, and exceptions
should be considered to design for smaller vehicles
on specific intersection corners that do not need to

accommodate a bus or a truck.

This is a standard delivery vehicle often used for
package delivery services to both residential and
business locations. The DL-23 shall be the design
vehicle on any street that does not accommodate a
transit route or a truck route. This is based on the most
recent edition of NACTO Urban Street Design Guide
as specified in Baltimore City Code Art. 26 Subtitle 40
Complete Streets SS 40-27(B).

23.00 ;
1
A b
4.00 15.00
DL—23
feet
Width : 8.50
Track : 8.50
Lock to Lock Time : 6.0
Steering Angle : 40.4

ROADWAY ZONE

This is a city bus, which should be the design vehicle
along transit routes, and for turning movements at
intersections where transit routes change streets. This is
the based on the most recent edition of NACTO Urban
Street Design Guide as specified in Baltimore City Code
Art. 26 Subtitle 40 Complete Streets SS 40-27(C).

40.50

6.30 25.30
BUS—40
feet
Width : 8.50
Track . 8.50
Lock to Lock Time : 6.0
Steering Angle : 41.9

This is a standard sized 5 axle tractor trailer, which
should be:

Design vehicle for intersections connecting non-
restricted through truck routes.

Control vehicle for intersections in which trucks turn
to/from local, restricted, or restricted-local truck

routes.

This is the based on the most recent edition of NACTO
Urban Street Design Guide as specified in Baltimore
City Code Art. 26 Subtitle 40 Complete Streets SS 40-
27(D).

7.50 . 42.50 .,
1 1
3.00 35.50
LT—O‘OO

L o T —©

3.00 12.50 '
WB—-50

feet

Tractor Width : 8.00 Lock to Lock Time 6.0
Trailer Width : 8.50  Steering Angle 17,7
Tractor Track : 8.00 Articulating Angle 70.0
Trailer Track : 8.50

"
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WB-67
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This is the largest tractor trailer that is most appropriate

for interstate travel and heavy freight movement. This

design vehicle is not appropriate for City streets with the

exception of those that travel through industrial areas.

To use a WB-67 as a design vehicle, exceptions must

be granted through the Department of Transportation’s

Traffic Engineering and Complete Streets Sections.

1500 53.00 )
11 1
o —
3.00 45.50
% - 0.00

m T

4.00
WB—67

Tractor Width
Trailer Width
Tracter Track
Trailer Track

19.50

feet

: 8.00
: 8.50
: 8.00
: 8.50

Lock to Lock Time

Steering Angle

Articulating Angle

: 6.0
1 28.4
: 75.0

As established in Baltimore City Code Art. 26 Subtitle
40 Complete Streets SS 40-27(B) and based on the
most recent edition of NACTO Urban Street Design

Guide the design vehicle for a street is set by the criteria

established i

n Table 6.

Table 6. Design Vehicles

Route Design Design
Source Vehicle Vehicle
Source
All Non-Truck | Baltimore City | DL-23 NACTO
Routes and Official Truck Urban Street
Non-Transit Route and Design Guide
Streets MTA Transit
Route Map
Transit Street | MTA Transit BU-40 NACTO
Route Map Transit Design
Guide
Truck Routes | Baltimore City | WB-50 (1) NACTO
Official Truck Urban Street
Route Design Guide

(1) WB-67 are permitted on Interstates and in Industrial areas.
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Control Vehicles

Control vehicles are vehicles that infrequently use a
facility but still must be accommodated. Control vehicles
can include Emergency Service (EMS), fire engines,
moving trucks, and sanitation trucks. On streets with
lane widths of 9’ (See Travelway Subzone), control
vehicles may be required to overhang a travel lane and
encroach on adjacent lanes. This can be accommodated
by providing low-volume, low-speed roads with good
sight distance and should be evaluated by designers of
new streets to ensure that there is acceptable width for
control vehicles.

At intersections, control vehicles can encroach into the
opposing traffic lanes, make multiple-point turns, or
have minor encroachment into the street side (providing
they avoid impacts to utilities, lights, signal equipment,
signs, and the sidewalk zone). For further details, see
Corner Design.

Control vehicles to be accommodated in roadway
designs are as follows:

Emergency Vehicle Response: Ladder Truck/Fire
Engine (per City specifications)

Sanitation Truck: The maneuverability of a sanitation
truck is similar enough to a DL-23; therefore, a
roadway that accommodates one should adequately
serve the other.

Truck Routes
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The curbside lane subzone is the section of the

roadway that is between the travelway subzone and

the curbspace. The size of this space is typically limited
due to right-of-way constraints and is not present on
every street. The curbside lane subzone may be directly
adjacent to the travelway subzone or it may be buffered
by a street buffer subzone. For further details, see Street
Buffer Subzone.

The use of the curbside lane subzone is typically
defined by the modal priority of the street. Typical uses
for the curbside lane include:

Bicycle Facilities: Can be used by micromobility users
within the curbside lane and can include standard bike
lanes, buffered bike lanes, left-side bike lanes, contra-
flow bike lanes, street-level separated bike lanes and
two-way street-level separated bike lanes. For further
details see Bicycle Facilities.

Dedicated Transit Lanes: Can include a curbside
transit lane, peak-only bus lane, offset transit lane,
side-running rail lane, and shared bus-bike lane. For

further details, see Transit Facilities.

Transit Curbside Lane

ROADWAY ZONE

The street buffer subzone is a space that separates
vulnerable road users from motor vehicles. The goal of
the street buffer subzone is to maximize the safety and
comfort of vulnerable road users by providing a physical
separation. This buffer is an important component of a
bicycle network that is designed for all ages and abilities
as discussed in Bicycle Facilities. The recommended
widths for the street buffer subzone are included as part
of the bicycle facility widths in Appendix 1: Baltimore
Complete Streets Design Criteria. Design Criteria for
Complete Streets. Itis important to note that, although
an important subzone, the street buffer subzone is

not listed in the Limited Right-of-Way Priorities Table
because the table is to assure that modal priority

areas are addressed prior to accommodating a buffer
between the other subzones.

There are three typical locations where street buffer
subzones are used:

Separation between the travelway and curbside
bicycle lane or transit facility.

Separation between the curbspace and a separated
bicycle facility.

Separation between the travelway subzone and
median bicycle or transit facility.

The appropriate street buffer width will vary depending
on the degree of separation desired, right-of-way
constraints, and type of separation element that is

used. Materials for the street buffer subzone may

vary between permanent installations and quick-

build projects, as discussed in Quick-Build Strategies.
The buffer can consist of raised medians with

curbs, landscaped medians, parked cars, and other
channelizing devices. The various types of materials can
be broken into the following categories:
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Medians should be constructed of curb and sidewalk Standard mountable “V” type combination curb and
that meet Baltimore City Department of Transportation gutter can be considered for the interior curbs of
Book of Standards. To reduce the risk of pedal strike, an interim half height sidewalk-level separated bike
different curbs can be considered to reduce the lanes.
chance of crashes for bicycles: o 12°, 18", 24", 36"

Standard type A curb or standards type A curb and fkf;ﬁ&iw

gutter should be used adjacent to the travelway

subzone to act as a barrier. S \ \

13", 14", 15

g 9" 10"

STANDARD MOUNTABLE "V" TYPE
COMBINATION CURB & GUTTER

/ /\‘
Monolithic concrete medians can be constructed per
= =% Baltimore City Department of Transportation Book of
Standards.
SPECIAL TYPE 'A' COMBINATION
CURB AND GUTTER
(12" x 10" PAN)
1, FT.0R
SLOPE OF PAVEMENT ALLOW 4" @ HOLES IN MEDIAN
FOR SIGNS. SPACE AS SHOWN ON
PLANS OR AS DIRECTED BY THE ENGINE
Ao . Vo DUMMY GROOVE (}5" DEEP)
Standard type ‘A’ modified curb or standard type ATESRIERER PPt a / ‘
.. . AND ALL COMBINATIONS OF TAPERS
‘A’ modified curb and gutter should be considered 5. & &
for the interior curbs of a separated bike lane. The T \« +} = /_: cuepuce
TYPE A A . . ya N ) .
angle of this type of curb reduces the chance of a y ) R o e T N TOP OF PAVEMENT
5 : L . J n"| LI - /ULTIMATECONSTHUCT\
pedal striking the curb. S R ROREOV R e = t
a 3‘5 VARIABLE — j——— G MONO. MEDIAN & G SIGNS {
- | (

LONGITUDNAL 33 MONOL[TH](.ngl());(:‘{ETE MEDIAN
TIE DEVICE g USE WITH FLEXIBLE PAVEMENT
=] " S
o L .
e - . o
E”. I : [S -
EO o
Green stormwater islands can be used as discussed in
L} L}
STANDARD TYPE ‘A’ MODIFIED CURE Sustainable Stormwater Management.

Raised channelizing systems, bike rails, and wave
delineators may be considered upon approval
from Baltimore City Department of Transportation.
For further details, see Emerging Materials and

Treatments.

74



DRAFT

The travelway subzone is the portion of the roadway
that is primarily used for the movement of motor
vehicles. Depending on the Street Type, the travelway
subzone may also be frequently used by bicyclists and
micromobility users, and may include bicycle facilities
such as shared lanes and bicycle boulevards. For further
details, see Bicycle Facilities.

Travelway Width

The width of the travelway lanes is established by law
and is based on the functional classification in the
Baltimore City Roadway Functional Classification Map
as follows:

1. Local Designated Roads
Maximum 9’ wide lanes

2. Collectors and arterials
Maximum 10’ wide lanes

3. Transit Streets and Truck Routes
On a transit street or truck route, one lane in each
direction may be up to 11" wide. For further details,
see Transit Facilities.

This criteria is reflected in the travel lane widths
provided for each Street Type in Appendix 1.

Travelway widths balance narrow lanes for speed control vs. safely accommodating
the movement of transit and trucks.

ROADWAY ZONE

Number of Through Lanes

Consistency in the number of through lanes on a
corridor should be a priority to prevent aggressive
driving and passing maneuvers. Unless additional lanes
can be justified by a significant traffic source or turning
movement, the number of through lanes should be kept
the same. For example:

Projects on roadways that transition from 2-through
lanes to 4-through lanes to 2- through lanes should
be analyzed for conversions to a consistent 2-through

lanes.

Lane additions that are justified through a significant
turning movement or traffic generator should stay
consistent downstream until dropped as high-volume
turning movements or other “sinks.” If the lane drop
does not occur at a high volume “sink,” or turning
movement, the lane addition should be considered for

removal.

E Lombard Street at Light Street
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Lane Drops

Merging lane drops, or lane drops that occur at low-
volume turning movements should be avoided when
possible. In the context of an urban environment, lane
drops create opportunities for aggressive drivers to
speed in order to get ahead of queued traffic before

or after an intersection. Consistency in through lanes
should be considered. Projects that occur on roadways
with existing lane drops should investigate methods of
eliminating these conditions by extending the segment
in which the number of lanes is reduced.

Lane Drops at Intersections

Existing intersections with safety issues/high crash rates
should be prioritized for safety treatments, whether
through a quick-build program or longer-term capital
improvement projects. Lane drops that occur just prior
to or after those intersections should be eliminated, as
while they may increase traffic capacity slightly, they
can increase the speed differential between lanes and
increase the likelihood of aggressive driving, passing,
and merging.

Similarly, lane additions for capacity reasons should

not occur at or just before an intersection. Removing
situations in which this condition exists can help prevent
aggressive lane changes/passing and ambiguous
right-of-way assignment through intersections where
the number of through lanes increases just before an
intersection and decreases shortly after.

Traffic Calming within the Travelway

There are several traffic calming elements that can be
placed within the travelway subzone on neighborhood
and other low-volume streets. These are in addition
to intersection and pedestrian crossing traffic

calming measures discussed in the Complete Streets
Intersection Toolbox. Examples of travelway traffic

calming elements can include:
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Chicanes

Chicanes are offset elements that add lateral shifts to
the vehicle travelway. Chicanes require drivers to weave
around offsets, which can be outlined with curbs or any
vertical barrier element. The spacing of the elements

is designated by the Maryland MUTCD. The chicanes
can provide additional areas for neighborhoods or local
officials to place beautification elements. Chicanes can
also be used to reduce the space on oversized lanes
and can provide some additional curbside parking
between the elements.

Guidance
Chicanes are most appropriate in the following Street
Types:

Urban Village Shared Street
Neighborhood Corridor

The chicane area should be clearly delineated from
surrounding areas.

Chicanes should be set at 45-degree angles at the

maximum.

Chicanes are typically 5°-7’ from the perpendicular
curb line.

Required
A 1" buffer should exist between the outside edge of
the chicane and the travelway.

Chicanes shall be outlined with retroreflective
pavement marking to visually show the area.

Minimum ingress length is 15

Minimum egress length is 5.

Speed Humps, Tables and Cushions

Speed humps and tables are midblock traffic calming
devices that raise the entire wheelbase of a vehicle to
reduce its speed. Speed cushions are narrower in width
and create a vertical deflection for smaller vehicles
while allowing wider wheelbase emergency response
vehicles to pass through without delay.
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Guidance
Speed humps, tables and cushions are most

P

appropriate in the following Street Types:
» Urban Village Neighborhood

» Urban Village Shared Street

» Neighborhood Corridor

» Speed humps and tables should not be placed on
roads that are primary truck routes on the Baltimore
City Official Truck Route Map.

Emergency vehicle access should be considered
when placing a speed hump, and tables should

be used near a fire station or along a high-volume
emergency response route. In these locations also
consider the use of a speed cushion.

» Drainage needs to be considered when placing
speed humps and tables, but should not be the sole

Bicycle Friendly Speed Hump

ROADWAY ZONE

determining factor in preventing installation of the
raised crosswalk.

Design

»

For details on speed tables with pedestrian crossing,
refer to Raised Crosswalks in the Complete Streets
Intersection Toolbox.

The transition area between the road and the raised
crosswalk should be 6’ horizontally for a 6” raised
crosswalk. See Maryland MUTCD, Figure 3B-30 for
further details.

Pavement markings for raised crosswalks should
follow standards in Crosswalk Markings in the
Intersection Toolbox as well as the standards in
Maryland MUTCD Sections 3B.25 and 3B.26. When
a raised crosswalk is used at a mid-block crossing,
pavement markings should follow Maryland MUTCD
Figure 3B-17.
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Median Subzone

The median subzone is the section of the roadway
that separates two-way streets and can be raised or at
roadway level.

Table 7 provides design criteria for the median subzone
based on usage and Street Type. For a complete list of
design criteria requirements for a Complete Street, see
Appendix 1.

Potential uses for the median subzone include:

Flush Median

A flush median is a continuous area located in the
middle of the travelway that delineates traffic traveling
in opposite directions. Flush medians reduce the travel
lane width and can slow traffic.

Guidance
» Surface treatments can be placed to further
differentiate the median.

» Vertical elements can be placed along the outside
edge of the median.

Required
» Retroreflective markings shall surround the median
area.

» Length and width shall depend on the travelway
width.

» Ability for emergency vehicles to traverse around the
median shall be considered during design.

Pedestrian Safety Islands

Pedestrian safety islands can part of a continuous
median or a stand along feature. By providing a place
to wait mid-crossing, pedestrian safety islands allow
pedestrians and bicyclists to navigate one direction of

motor vehicle travel at a time. See the Complete Streets

Intersection Toolbox for further details.
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Landscaping

Traditional landscaping or green stormwater
infrastructure can be implemented within a median. All
plantings and trees shall be approved by Baltimore City
Recreation and Parks’ Forestry Division and shall be
trees that are included in the Baltimore City Street Tree
Species List. See Sustainable Stormwater Management
in the Emerging Trends section for further details on
implementation of green stormwater management.

Bicycle Facilities

Median bicycle facilities typically consist of one-way
sidewalk-level separated bike lanes, two-way sidewalk-
level separated bike lanes, or shared-use-paths. See the
Bicycle Facilities subsection for further details.

Transit Facilities

Center running transit lanes and boarding islands
can be implemented within the median. See Transit
Facilities.

Raised Median with Pedestrian Safety Island
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ROADWAY ZONE

Table 7. Median Subzone Requirements

Median Use (1)
Street Type Requirements Pedestrian Refuge Continuous with Continuous without
Landscaping Landscaping
Downtown Commercial Maximum - - -
Target 10’ 10’ 6’
Constrained 7.33° 6’ 2’
Downtown Mixed-Use Maximum - - -
Target 10’ 10’ 6’
Constrained 7.33 6’ 2
Urban Village Main Maximum - - -
Target 10’ 10’ 6’
Constrained 7.33° 6’ 2’
Urban Village Maximum - N/A -
Neighborhood
Target 10’ N/A 6’
Constrained 7.33 N/A 2’
Urban Village Shared Maximum N/A N/A N/A
Street
Target N/A N/A N/A
Constrained N/A N/A N/A
Urban Center Connector | Maximum - - -
Target 10’ 10° 6’
Constrained 7.33° 6’ 2’
Neighborhood Corridor | Maximum N/A N/A N/A
Target N/A N/A N/A
Constrained N/A N/A N/A
Industrial Access Maximum - - -
Target 10’ 10’ 6’
Constrained 7.33° 6’ 2
Parkway Maximum - - -
Target 10’ 10’ 6’
Constrained 7.33° 6’ 2
Boulevard Maximum - - -
Target 10’ 10’ 6’
Constrained 7.33° 6’ 2’

(1) For width requirements of median bicycle or transit facilities refer to Bicycle Facilities and Transit Facilities in this Manual.
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INTERSECTIONS

AND MID-BLOCK
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CROSSINGS
TREATMENTS

—

In cities and urbanized areas intersections, crossings,
and mid-block treatments generally represent the
highest risk locations within the transportation network.
On most roadways, all modes are guided to interact

at intersections; therefore, the majority of vehicle to
vehicle and vehicle to bike/pedestrian conflicts occur

at intersections. Intersections should be designed

to maximize the safety of all users of all abilities. The
following should be used to assess and address the
safety of intersections being designed in Baltimore City:

Pedestrians

Pedestrian safety can be improved on any street by
slowing vehicle speeds, shortening pedestrian exposure
across the intersection, and providing accessible
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pedestrian design. This may be achieved by employing
the following strategies:

» Select appropriate intersection type

» Reduce the number of through lanes

» Narrow travel lane widths

» Tighten/reduce effective corner radii

» Shorten crossing distances by reducing lane count or
constructing bump outs, narrowing travel lanes, and/
or reducing effective corner radii

» Implement traffic calming measures

» Provide accessible pedestrian crossings
» Provide accessible pedestrian signals

» Ensure adequate crosswalk lighting

» Implement no right-turn on red restrictions



DRAFT INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Stripe setback stop bars
Pedestrian accessibility and safety can be improved on
streets by providing a comfortable and inviting space.
This can be accomplished by:

Maximizing the dedicated space for pedestrians

Trees

Providing an adequate buffer between moving
vehicles and pedestrians

Pedestrians should have convenient crossing
opportunities that minimize delays. This can be
accomplished by providing:

Traffic signals at crossings with high traffic volumes
(i.e. signalized, stop controlled, beacons, etc.)

Automatic pedestrian phase for every signal cycle
regardless of push button actuation

Short signal cycles that minimize wait time for

pedestrians. (i.e. shorter cycle lengths)

Curb Extensions Shorten Crossing Distances

Complete Streets Improves Pedestrian Safety

Sufficient opportunities to cross the street, including
additional crossing opportunities mid-block or at
intersections that may currently be uncontrolled

Crossings at all legs of intersections.

Bicyclists and Micromobility Users
Safety on streets can be improved for bicyclists and
micromobility users by slowing vehicle speeds, reducing
exposure to conflicts, communicating right-of-way,
and providing separation between modes. This can be
achieved by utilizing the following strategies:

Select appropriate intersection type

Reduce lane count

Narrow vehicle travel lane widths

Tighten corner radii

Implement traffic calming measures

Provide a dedicated and continuous space for
bicyclists

Shorten intersection crossing distance
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Improve sightlines between turning drivers and
bicyclists continuing through the intersection

Ensure that signal design eliminates or minimizes
conflicts with other modes of transportation, and
provide bicycle signals where appropriate

Ensure conflict points and approaches to conflicts are
adequately illuminated

Provide appropriate sight lines and intersection
geometry to encourage motorist yielding

Provide separated bicycle facilities

Convenience for bicyclists and micromobility users

can be improved at intersections by providing

well-maintained and intuitive facilities. This can be

accomplished by providing:

Wayfinding Signs in Baltimore City

Clear and understandable wayfinding signs designed
for all users

Wayfinding medallions or pavement markings on the
pavement in the line of sight of bicyclists

Signing to clearly communicate right-of-way
Forward queuing areas and/or bike boxes

High quality pavement that improves ride quality
Connections to other facilities

Strategically placed bicycle parking and micromobility

corrals
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Aligning pedestrian infrastructure with transit stops / shelters.

Bicyclist and micromobility user delays should be
minimized with responsive signals that may include the
following:

» Bicycle detection

» Bicycle signals

» Bicycle phasing (i.e. leading bicycle interval)

» Intuitive crossings

Transit Users

Safety can be improved for transit users by aligning
pedestrian and bicycle accommodations with transit
facilities, reducing pedestrian exposure, and providing
accessible transit stops. This can be achieved by
utilizing the following design features and strategies:

» Bus bulbs
» Separated transit facilities

» Far-side bus stops are preferred

» Ensure that stopped transit vehicles do not impede
sightlines to crossing pedestrians

Convenience for transit users can be improved by
providing mobility hubs and comfortable transit stops.
This can be accomplished by providing:
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» Crosswalks adjacent to bus stops
» Adequate wayfinding signs

» Adequate lighting

» Transit shelters

» Level landings aligning with both the front and rear
transit doors

» Logical connections to connecting transit services that
minimize roadway crossings

» Realtime data on next buses
» Trees and other shade opportunities

» Micromobility hubs with clear and understandable
wayfinding signs designed for novice users

Transit user delays should be minimized with responsive

traffic signals that may include the following:

» Short signal cycles combined with dedicated transit
lanes

» Transit signal priority on roads with large block
spacing outside of the Central Business District

» Queue jump lanes and/or transit signalization

Vehicle Users

Safety can be improved for vehicle users through traffic
calming by slowing vehicular speeds, reducing both
opportunity and incentive for aggressive driving, and
providing proper traffic control where needed. This can
be achieved by employing the following strategies:

» Improve sight lines at intersections, specifically
between turning vehicles and through vehicles

On multi-lane roadways:

» Provide dedicated turn lanes for left-turning vehicles
at intersections with high left-turn volumes

» Provide traffic signalization or stop control based on
sightlines, traffic volumes, and engineering judgment

» Provide consistency in the number of through travel
lanes along a corridor

Convenience can be improved for motorists by:

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

» Minimizing the need to change lanes to continue
through along a corridor

» Decreasing signal cycles, especially during off-peak
hours, while adequately serving demand

» Utilizing the full grid network by not prioritizing
individual corridors in any one direction

Motorist delays shall be minimized with responsive
signals that may include the following:
» Coordinated signal timing

» Responsive signal detection outside of the historic
grid network in suburbanized areas

» Adaptive signal systems

This section provides recommendations for improving
intersections, crossings, and mid-block treatments with
the methods above. This can be accomplished by:

» Selecting the appropriate intersection type. See
Intersection Types on page 85.

» Optimizing traffic signal operations. See Traffic Signal
Operations and Design.

» Designing intersection corners to slow vehicles and
shorten pedestrian crossings. See Corner Design.

» Improving safety for all users with the methods
presented in the Complete Streets Intersection
Toolbox.

East Lombard Street and Calvert Street
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Intersection and street crossing design should follow
modal hierarchy and modal priorities. Well-designed
intersection geometry is another vital component to
creating a Complete Street that is safe, comfortable,
and responsive to all modes of transportation. The
context of the intersecting Street Types also needs to
be evaluated when designing an intersection or street
crossing since intersections and street crossings should
be a cohesive part of the community they are within,
and not a boundary. This section provides guidance on
midblock or unsignalized crossing guidance and a list
of both unsignalized and signalized intersection types
available for use on Baltimore Streets. All intersection
designs must be approved by thre Baltimore City
Department of Transportation and meet Baltimore City
Department of Transportation requirements.

Refer to the other subsections of the intersection
portion of this Manual for complete design guidance on
intersections, including:

Optimizing traffic signal operations in Traffic Signal
Operations and Design.

Designing intersection corners to slow vehicles and
shorten pedestrian crossings in Corner Design.

Improving safety for all users with the methods
presented in the Complete Streets Intersection
Toolbox.

Midblock or Unsignalized Crossing
Guidance

Students in Baltimore City Public Schools do not receive
bus service within a one-mile radius of their zoned
school because a one-mile radius is considered a
walkable distance for students beginning at elementary

school. Students should be able to safely walk to school.

However, it relies on our entire street network being
all ages, meaning that all roadways and crossings in
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residential areas near schools should be considered
safe and comfortable enough for an unaccompanied
child to navigate.

Previous efforts such as Safe Routes to School programs
have attempted to change pedestrian behavior and
channelize students to walking routes that are deemed
safe. The inherent flaw to this approach is that the most
logical route may be ignored because it is not considered
safe under existing conditions. For example, a safe

route may guide pedestrians on a one block detour to a
signalized intersection, adding 700 feet to one’s path just
to cross a 40-foot-wide roadway. This is not a reasonable
accommodation. To adhere to the City’s stated modal
hierarchy and meet equity goals of serving those that do
not have access to vehicles, a primary goal of managing
our roadway network is to make all crossings near
residential areas and schools all ages.

Engineering judgment and common sense should
prevail in determining whether crossings are all ages.
The simple question “would | feel safe letting a child
cross here by him or herself?” is an adequate litmus
test.

For street reconstruction or major capital improvement
projects, a comprehensive approach to traffic calming
and pedestrian safety should be taken, which can
decrease the need for active control at pedestrian
crossings. However, safety improvement work is often
implemented as a retrofit, in which the resources are not
available to comprehensively reconfigure the function
and feel of a street. Under these circumstances, active
measures are often the most appropriate treatments

for increasing crossing safety in a short-period

of time at a relatively low expense. The following
guidance describes different measures that should be
considered to create all age crossings as corridor safety

improvements.

Passive Measures

Providing passive measures such as stop signs,
pedestrian crossing signs, and striped crosswalks may
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be appropriate at unsignalized intersections on lower
volume roads that operate at their intended target
speeds. Passive measures are acceptable crossing
treatments on streets that:

Are classified as local or collector

Operate at a target speed of <25 mph

Have Average Daily Traffic of <8,000 vehicles per day

Are only one lane in each direction

See Intersection Types below for further design
guidance.

Active Measures and Raised Crosswalks
Providing active measures such as rectangular rapid
flashing beacons or other flashing lights, or raised
crosswalks may be appropriate on medium volume
roadways that operate at their intended target speeds.
Active measures are acceptable crossing treatments on
streets that:

Are classified as a collector or arterial

Operate at a target speed of <25 mph

Have Average Daily Traffic of <12,000 vehicles per
day

Are only one lane in each direction

Raised Crosswalk in Washington, D.C.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

See Intersection Types below for further design
guidance.

Signalized Crossings

High volume multi-lane roadways that experience
higher speeds require special attention to make
crossings all ages. Both passive measures and active
measures to assist in pedestrian crossings rely on
driver compliance in yielding to pedestrians. Because
driver behavior differs from city to city, the approach to
providing for increased pedestrian safety should adapt
to the driver behavior exhibited in each city; therefore
deviation from national guidance may be warranted.

In general, signalized crossings including a full-signal,
pedestrian signal, or HAWK signal are recommended
treatments on streets that:

Are classified as arterial

Operate at a speed of >25 mph

Have Average Daily Traffic of >12,000 vehicles per
day
Are multiple lanes in one direction

See Intersection Types below for further design
guidance.

Pedestrian Safety Islands

See the Complete Streets Intersection Toolbox.

While different measures of control may be
implemented to improve pedestrian safety at currently
unsignalized or mid-block crossings that align with
pedestrian desire lines, pedestrian safety islands,
combined with passive or active measures, may
increase the comfort and safety on a street that
experiences higher target speeds.

Intersection Types

Stop Controlled Intersections

Stop controlled intersections are intersections where
at least one of the approaches are controlled by a stop
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sign. At intersections where a minor road intersects a
major road, stop signs are typically placed on the minor
road. Driver expectation in Baltimore City is that the
absence of a stop sign or traffic signal unconditionally
provides the driver on that approach the right-of-

way. While not ideal, this situation requires additional
attention be paid to stop sign and/or traffic signal
placement at intersections with limited sightlines.
All-way stop sign application can be implemented on
roadways in which sightlines are limited and minor
street volumes and pedestrian volumes are significant
enough to warrant a stop sign to assign them equal
right-of-way.

Guidance
Sight distance should be evaluated when identifying
the location of a stop sign or evaluating a request for
an all-way stop. Inadequate sightlines may warrant an
all-way stop or traffic signal.

Significant parking elimination or removal of trees/
landscaping features should not be the first solution
for an intersection with sightline deficiencies.

Within the grid network, consistency in all-way

stop application should be a significant factor for
determining placement of stop signs. If a roadway
has multiple all-way stops and two-way stops are
the exception, for consistency, it may make sense

to install all-way stops at each intersection to better
match driver and pedestrian expectations of right-of-
way assignment.

On wide roadways (approximately >35’) with stop
signs, a left and right side stop sign should be
provided.

On wide roadways, increased visibility to the right side
stop sign can be provided by either an in-road stop
sign or a stop sign placed in a bump out.

It is desirable to minimize the number of stop signs
on bicycle boulevards. Refer to Bicycle Facilities for
further details.
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For details on pedestrian and bicycle enhancements
that can be provided at a stop-controlled intersection,
refer to the Complete Streets Intersection Toolbox.

For details on transit stops adjacent to stop controlled
intersections, refer to Transit Facilities.

Procedure
Within the City grid network, on roadways with
average daily traffic of approximately 5,000 vehicles
per day or less, all-way stops can be evaluated
according to the following criteria:

Calculate total of multiple hours of the major street
volume, excluding pedestrians.

Calculate total of multiple hours of the minor street
volumes, including pedestrians crossing the major
street.

If the major volume is less than 3 times the minor
volume, an all-way stop should be considered.

If the major volume is between 3 times and 5
times the minor volume, an all-way stop may be
considered given other factors determined by
engineering judgment.

If the major volume is greater than five times the
minor street volume, only special circumstances
should warrant an all-way stop.

Stop Controlled Intersection
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Standards
The stop sign shall have a minimum of 4’ offset
from the crosswalk at the intersection. Refer to the
Complete Streets Intersection Toolbox for further
details on crosswalks.

The City of Baltimore’s Specifications for Street
Lighting & Conduit should be referenced to ensure
any proposed lighting changes meet the proper
requirements.

Options to enhance midblock or unsignalized crossings
include:

Mid-Block Crosswalks

Mid-block crosswalks facilitate pedestrian crossings at
locations that are not facilitated by crosswalks at nearby
intersections. Representative examples that warrant a
mid-block crosswalk may include transit stops (bus or
light rail), parks, plazas, building entrances, midblock
passageways, trails, etc.

Guidance
The construction of curb extensions is recommended
at mid-block crosswalks. Uses for these extensions
can include transit stops, micromobility corrals, and
green stormwater infrastructure.

For guidance on the use of crosswalk safety
enhancements including high-visibility crosswalk

markings, raised crosswalks, advance yield here signs,

in-street pedestrian crossing signs, curb extensions,
pedestrian refuge islands, rectangular rapid-flashing
beacons, road diets, and pedestrian hybrid beacons,
refer to the Complete Streets Intersection Toolbox
and the FHWA Guide for Improving Pedestrian Safety
at Uncontrolled Crossing Locations.

Standards
Set stop lines at midblock crossings back 20’ to 50°.

Stripe the crosswalk regardless of the paving pattern,
material, or color.

If curb extensions cannot be constructed, limit parking
to at least 20’ prior to the crosswalk.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

For lighting design within the crosswalk, refer to
NCHRP Report 672 and the City of Baltimore’s
Specifications for Street Lighting & Conduit.

Raised Intersections

Raised intersections provide a flat raised section of the
roadway throughout the intersection. This enhances the
pedestrian crossings by slowing approaching vehicles.
These intersections are typically placed at the junctures
of collector, local, and residential streets that have a
high pedestrian crossing demand, and raise both the
intersection and the crosswalks on all approaches.

Guidance
Use at intersections with approach speeds at or less
than 35 mph.

Typically, the raised intersection is level with the
adjacent sidewalk.

Bollards may be used to assist with delineation of

the roadway from the surrounding sidewalk. Control
vehicle turning movements should be evaluated when
placing bollards. The bollards should not be placed

as to interfere with pedestrian or bicycle movement at
the crossings.

The flat area of the motorist travelway may be
constructed with concrete and can be textured to
differentiate it from other sections of the roadway.

For details on transit stops adjacent to raised
intersections, refer to Transit Facilities.

Standards
Slopes on approaches should not exceed 1:10 or be
less steep than 1:25.

Provide pavement markings and signs on approach to
the raised intersection per Maryland MUTCD Figures
3B-30 and 3B-31.

For details on crosswalks through the intersection,
refer to Crosswalk Markings in the Complete Streets
Intersection Toolbox.
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A 2% cross slope shall be provided in the raised The recommended maximum entry speed for mini-
portion of the intersection to ensure adequate roundabouts is typically 15 mph. (NCHRP Report 672).
drainage. Mini-roundabouts can be used as a traffic calming
The cross slopes of crossing areas of the raised element within a bicycle boulevard. Refer to Bicycle
intersection shall comply with ADA guidelines. Facilities for further details.

The City of Baltimore’s Specifications for Street Mini-roundabouts can be a good opportunity for
Lighting & Conduit should be referenced to ensure green stormwater infrastructure. Refer to Sustainable
any proposed lighting changes meet the proper Stormwater Management for further details..

requirements. Bicycle lanes should terminate prior to a mini-

roundabout. Sharrows should be provided on the

Mini-Roundabouts / Neighborhood Traffic
Circles

Mini-roundabouts (also called neighborhood traffic

approach to the mini-roundabout.

Standards

. . . i Mini-roundabouts should be designed in accordance
circles) are circular intersections that use textured and/ ) ] S
with Maryland SHA Roundabout Design Guidelines

or raised central islands to circulate traffic in a counter-
and NCHRP Report 672.

clockwise direction. This configuration slows vehicles

on approach to an intersection since they are required Signing and pavement markings at a mini-roundabout

to yield to other vehicles within the intersection. Along should be designed in accordance with the Maryland

with slowing down vehicles, mini-roundabouts can MUTCD.
reduce certain types of crashes that are prevalent at Two scenarios to allow for truck turning movements
traditional intersections, including “T-bone” and “head- are acceptable:

on” collisions.

Guidance
Mini-roundabouts are typically chosen compared to
full-size roundabouts with the intention of minimizing/
eliminating any work outside of the existing
intersection footprint.

Pedestrian ramps and crosswalks should be placed
close to the curb returns at each of the corner
quadrants of the roundabout.

A vertical element should be placed in/on the mini-
roundabout to provide drivers awareness of its

existence.

Raised pavement markings or other reflective devices
should be placed on the outside of a mini-roundabout
to increase nighttime visibility.

NCHRP Report 672 recommends an inscribed circle
diameter of between 45’ to 90’and the use of the SU-
30 as a design vehicle. However, a delivery vehicle

(DL-23) may be appropriate on residential streets. Vegetated Mini-Roundabout
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Make the central island traversable so that large
turning vehicles can mount it when turning.

If the central island is not traversable, trucks or
larger vehicles turn left against traffic flow.

If the splitter island is wider than 6’ (7°-4” face of
curb to face of curb) then a pedestrian safety island
must be provided. Refer to the Complete Streets
Intersection Toolbox and NCHRP Report 672 for
further details.

For lighting design within a mini-roundabout, refer
to NCHRP Report 672 and the City of Baltimore’s
Specifications for Street Lighting & Conduit.

Roundabouts

In addition to mini-roundabouts, single-lane
roundabouts and multi-lane roundabouts are also
design options. Some of the differences between the

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

typically better-performing at locations with lower
pedestrian volumes.

The recommended maximum entry speed for single-
lane roundabouts is typically 20-25 mph and for
multi-lane roundabouts between 25-30 mph. (NCHRP
Report 672)

Pedestrian ramps and crosswalks should be placed
close to the curb returns at each of the corner
quadrants of the roundabout.

NCHRP Report 672 recommends a diameter between
90’ to 180’for single-lane roundabouts. Single-lane
roundabouts should be designed so that a single unit
truck can navigate the circulator road in-lane, while a
tractor trailer can navigate the roundabout by utilizing
the circulatory road and the truck apron. However, if
the single-lane roundabout falls on a truck route, the
design vehicle can utilize the truck apron.

three types include the desirable maximum entry speed, NCHRP Report 672 recommends a diameter between

with single-lane roundabouts being between 20 and 150’ to 300’ for multi-lane roundabouts. Multi-lane

25 mph and multi-lane roundabouts being between roundabouts should be designed so that a single unit

25 and 30 mph. Compared with mini-roundabouts, the truck navigates the circulator road in-lane, while a

size of the inscribed circle increases for roundabouts, tractor trailer can navigate the roundabout by utilizing

with single-lane roundabouts having a diameter of 90’ the circulatory road and the truck apron. However, if
to 180’and multi-lane roundabouts having a diameter
of 150’ to 300’. Rather than the fully traversable island

that is characteristically common with mini-roundabouts,

the multi-lane roundabout falls on a truck route, the
design vehicle can utilize the truck apron. For details

on the design of turning movements through a multi-
the central islands in roundabouts are raised with

traversable aprons. Also, the larger roundabouts can

service larger volumes of traffic.

Similar to a mini-roundabout, the configuration of

a roundabout slows vehicles on approach to an
intersection since they are required to yield to other
vehicles within the intersection. Along with slowing
down vehicles, roundabouts can reduce certain types
of crashes that are prevalent at traditional intersections,
including “T-bone” and “head-on” collisions.

Guidance
Given the requirement for drivers to yield to
pedestrians, careful selection of roundabouts in urban

areas is recommended. Full-size roundabouts are

Roundabout with Mountable Apron

89



DESIGN GUIDANCE DRAFT

lane roundabout, including addressing path overlap
issues, refer to NCHRP Report 672.

Multi-lane roundabouts present challenges for
pedestrians and bicyclists because they must cross
two lanes of uncontrolled traffic. Consider the use of
rectangular rapid flashing beacons or high-intensity
activated crosswalks at pedestrian crossings on multi-
lane roundabouts. PROWAG (while not yet approved)
will require signalization of all uncontrolled multi-lane
crossings. As such, multi-lane roundabouts should
generally be avoided. There are designs that could
be implemented that provide a refuge island between
each lane of moving traffic, but that will increase the
intersection footprint.

Conventional bicycle lanes must terminate prior to
a roundabout per MUTCD. A shared-use path or
cycletrack should be provided on the outside of the
roundabout. See NCHRP Report 672 for guidance.

Standards
Roundabouts shall be designed in accordance with
Maryland SHA Roundabout Design Guidelines and
NCHRP Report 672.

Signing and pavement markings at a roundabout shall

be designed in accordance with the Maryland MUTCD.

Crosswalks should be placed approximately 20’
upstream of each entrance to allow for a single
vehicle to be stopped between the crosswalk and the
circulatory road entrance.

If the splitter island is wider than 6’ (7°-4” face of
curb to face of curb) then a pedestrian safety island
must be provided. Refer to the Complete Streets
Intersection Toolbox and NCHRP Report 672 for
further details.

For lighting design within a roundabout, refer to
NCHRP Report 672 and the City of Baltimore’s
Specifications for Street Lighting & Condluit.

Median Diverters

Median diverters prevent motor vehicles from driving
straight through the intersection while allowing

920

bicyclists, micromobility users, and pedestrians to
continue through the intersection. They also allow
bicyclists, micromobility users, and pedestrians to cross
the intersection in two stages.

Guidance
Median diverters are appropriate on low-volume,
primarily residential streets where through traffic is
not desired, but pedestrian and bicyclist connectivity
is critical.

Consider the use of green stormwater infrastructure
adjacent to the sidewalk and/or bike lane portion of
the median diverter.

In high pedestrian or high bicyclist volume areas
consider the use of raised crosswalks.

Median diverters should be considered along bike
boulevards to keep motorist volumes low and to
provide crossing opportunities for bicyclists along
these corridors.

Standards
If the cut-through is wider than 8’ in width, flexible
post-delineators should be placed in the center of the
cut-through to prevent motor vehicles from crossing
through.

The desired width of a median diverter is 8 to 10”. The
minimum width of the median diverter is 6’ (7°-4” face
of curb to face of curb).

Consult with Baltimore City Department of
Transportation to determine the desirable length of
the median diverter.

When installing median diverters in intersections, the
turning movements for the designated design and
control vehicles need to be modeled and verified.

The sidewalk ramps in the median shall comply

with City of Baltimore Department of Transportation
Engineering and Construction Standard No. BC 655.21
or 655.22.

Vegetated areas within the median diverter should not
grow to more than 24” at full maturity.
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Rectangular Rapid Flashing Beacons (RRFB)

Rectangular Rapid Flashing Beacons (RRFB)

Rectangular rapid flashing beacons are also known

as “Light Emitting Diode (LED) Rapid-Flash Systems”,
“Stutter Flash” or “LED Beacons.” They are primarily
used to supplement pedestrian warning signs at
unsignalized intersections or mid-block crosswalks.
RRFBs contain amber lights that use an irregular flashing
pattern.

Guidance
RRFBs are typically used at high pedestrian volume
crossings or commonly used bicyclist crossing routes.

RRFBs are used primarily at mid-block crossings
where signals are not used due to preference or
warrant, but may be used at slip lanes, roundabouts,
or other uncontrolled crossing locations.

The RRFB can be activated by either push-button or
automatic detection of pedestrians.

Standards
Refer to the FHWA Guide for Improving Pedestrian
Safety at Uncontrolled Crossing Locations for further
details on selection criteria of RRFBs.

RRFBs should be installed according to the conditions
of FHWA Interim Approval 21.

If used with pedestrian safety islands or medians, a
secondary RRFB must be used.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Beacons will be unlit when not in use.

For lighting design within the crosswalk, refer to
Baltimore’s Specifications for Street Lighting &
Conduit.

High-Intensity Activated crossWalK (HAWK)

Also known as a pedestrian hybrid beacons, HAWK
signals are used where a standard traffic signal may
not be desired, but active control is still required for
pedestrian safety. HAWK beacons control the flow

of traffic with two horizontal red lights over a single
yellow light. When pedestrians activate the HAWK
beacon, the red signal activates, which signals to traffic
to come to a complete stop. The pedestrian signal
which accompanies the HAWK beacon then signals to
pedestrians that it is safe to cross the roadway.

Guidance
HAWK beacons are typically used where pedestrian
or bicycle facilities intersect major routes.

If bicycle movements are also expected at the
crossings, a bicycle signal head should also be
installed along the HAWK signal.

A standard traffic signal is typically a more appropriate
treatment in the context of a city roadway network.
HAWK signals should only be used on more suburban
type roadways.

Standards
Refer to Maryland MUTCD, Chapter 4F for details on
HAWK installation.

HAWK signal faces are placed in pairs with each
beacon facing the vehicular approach directions to
the intersection.

Parking and other potential obstructions should be
prohibited at least 100’ in advance of and at least 20’
beyond the crosswalk. (FHWA MUTCD)

The Maryland MUTCD contains warrant requirements
for the use of HAWK signals that should be met to
install a hybrid beacon. Warrants may use existing
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or projected volumes, and may count bicyclists as
pedestrians.

The City of Baltimore’s Specifications for Street
Lighting & Conduit should be referenced to ensure
any proposed lighting changes meet the proper
requirements.

For lighting design within the crosswalk, refer to
Baltimore’s Specifications for Street Lighting &
Conduit.

Signalized Intersections

Signalized intersections are intersections that contain
traffic signals that direct the flow of all street users
through the intersection. The warrants and needs for
traffic signals are described in Traffic Signal Operations
and Design.

Guidance
The volume of pedestrians and bicyclists through the
intersection needs to be considered to determine
the pedestrian and bicycle treatments that will be
installed at the intersection.

Consider the location of the intersection in relation to
potential conflicts (railroad crossings, schools, etc.) to
determine which warrants can be met.

Standards
Refer to the Maryland MUTCD for standards on

signalized intersections.

High-Intensity Activated crossWalK (HAWK)
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One of the most important and complicated
components of a Complete Streets network is the
infrastructure and operations of the traffic signal system.
The infrastructure and operations of a traffic signal
controls intersection mobility, safety, and accessibility
in a variety of impactful ways. Traffic signals are

often regulated by specific federal, state, and local
guidance. Industry leaders such as NUTCD, FHWA, ITE,
and NACTO are collaborating on revising guidance,
changing from an approach of optimizing vehicular
flow to a safety-focused approach based on the modal
hierarchy and priorities of a street network.

For the City of Baltimore and this Complete Streets
Manual, a progressive approach is defined below

to successfully implement a Complete Streets
transportation network with integrated signal operations
that follow the guiding principles as described in the
Introduction chapter.

Traffic signal design and operations should seamlessly
integrate into the multimodal transportation network
with a focus on the street’s:

Neighborhood character
Modal priority
Equity challenges

Guidance from planning documents

This integration is critically important for the safety,
accessibility, and mobility of the City’s communities.
This policy direction will guide traffic engineers to
optimize signals to accomplish the primary objective
of prioritizing pedestrians first, per the stated modal
hierarchy. Other objectives based on Street Type may
include prioritizing bus movements on transit priority
streets, moving vehicles along designated parkways
and major arterials, controlling vehicle speeds, and
optimizing bicycle mobility along streets with cycling
infrastructure.
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The City encourages progressive site and corridor
specific tools to improve safety, accessibility, and
mobility by:

Protecting vulnerable users

Optimizing person movement instead of vehicle
movement

Providing mode specific infrastructure for transit,
bicyclists, and pedestrians

Setting traffic signal timing to reflect the modal priorities
of a street is a delicate balancing act. Even small
changes to the traffic signal timing and coordination has
the ability to positively or negatively affect all modes

of travel. Misalignment of the timing or coordination

can put pedestrians at an unacceptable level of risk,
create an ineffective bicycle/micromobility network,
cause transit delays, and/or gridlock vehicles in an
entire section of the City. A traffic signal not operating
as a seamless part of a Complete Streets network also
encourages non-compliance with traffic laws, as people
traveling by the various modes become impatient due
to extended wait time at the intersection. Therefore,

all users, whether they are pedestrians, bicyclists,
micromobility users, transit users, or vehicles, should

be accommodated at every intersection. This section
provides guidance on strategies to achieve desirable
operations for all modes of transportation.

Design
Complete Streets traffic signals shall comply with the
following standards:

NACTO Urban Street Design Guide
NACTO Urban Bikeway Design Guide
NACTO Transit Street Design Guide

The design and implementation of traffic signals
should also comply with City, State and Federal
guidelines in the following:

City DOT Book of Standards
City DOT Standard Specifications

Maryland Manual of Uniform Traffic Control Devices

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

MDOT SHA Office of Traffic and Safety Traffic
Control Devices Design Manual

AASHTO Guide to Bicycle Facilities

FHWA-HEP-16-065 Achieving Multimodal Networks:
Applying Design Flexibility and Reducing Conflicts

AASHTO Guide for the Planning Design, and
Operation of Pedestrian Facilities

NCHRP 212 Signal Timing Manual 2015

Signalization Principles

This section details overall goals for traffic signal
operation in Baltimore City. Each signal and intersection
has unique characteristics that may require deviation.
However, to create a walkable, safe, and comfortable
environment, signal projects should start with the
following goals and strategies:

Simple Operations are Better for Pedestrians

Reduce the number of Signal Phases
Pedestrian expectation is to be able to walk when
vehicles traveling in the same direction receive a
green signal. 2-phase operation for a signal is ideal
for matching pedestrian expectation and reducing
pedestrian delay.

Shorten Cycle Lengths

Shorter cycle lengths result in less delay for
pedestrians and less delay for drivers once they are
within a grid of closely spaced signals.

Shorter cycle lengths reduce the availability of gaps
in which pedestrians can cross against the signal,

encouraging compliance.

The incentive for all users to violate traffic signals is
reduced with shorter cycle lengths because the risk/
reward ratio is reduced; i.e., the time savings from
running a red light is reduced.

Fixed Time Operation

Fixed time or pretimed signals improve the predictability
of traffic flow and prioritize pedestrian movement.
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Under fixed time operation, pedestrians do not need
to press a button to receive a walk signal and are able
to cross in any given cycle.

The pedestrian walk signal plus flashing don’t walk
signal match the total green time of the corresponding
vehicular phase; therefore if a car can go, a pedestrian
can go.

Signal Timing

Traffic signal cycle lengths have a significant impact
on the opportunities for pedestrians, bicyclists,
micromobility users, and transit vehicles to operate
safely along a corridor. When long signal cycles

are compounded over multiple intersections and

on consecutive parallel roadways, these roadways
create a barrier that separates destinations within
neighborhoods and communities. Longer cycle lengths
increase delay times for both pedestrians and drivers
attempting to travel against the predominant direction
of vehicular flow. Additionally, the longer cycle lengths
encourage faster speeds and less compact platoons,
making the roadway less safe for pedestrians and
bicyclists to cross. This layout can make walking
prohibitive, frustrating, and non-inclusive, and
discourages walking altogether.

To mitigate this effect, short cycle lengths as detailed
in Table 8 should be applied to all roads in the City,
especially during off-peak hours. The cycle length
should correspond to the crossing distance required
for a pedestrian. For example, narrow roadways
should have shorter cycle lengths than wide roadways,
especially during off-peak times. Strategies should be
employed to reduce cycle lengths on wide roadways.

Table 8 provides desirable signal timing operations
based on Street Type. Engineers shall use these targets
as a guideline when developing signal timing plans.
However, deviation on certain corridors may occur with
adequate justification.
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Signal Coordination

As vehicles travel along a street or arterial, the optimal
condition for a driver is minimal delay and stops. Drivers
prefer an uninterrupted flow through the intersections.
The coordination of signals along the corridor can assist
with achieving that goal. Synchronized or coordinated
signals allows for the platooning of vehicles. The
platoon of vehicles can then travel together through
multiple intersections safely and efficiently at a
controlled speed. Benefits to platooning include:

Decreased opportunity and incentive to speed.

Efficient use of roadway space due to shorter gaps
between vehicles in the platoon; but larger continuous
gaps due to a decreased incidence of vehicles that
seem to be “random arrivals”.

Less opportunity/incentive for pedestrians to cross
the road against the signal.

More attentive drivers because of the need to control
and maintain the distance between one’s vehicle and
the vehicle in front of them.

An important aspect for consideration when performing
signal coordination is determining what groups of
signals need to be coordinated. The length of road,
number of intersections, targeted road speed, volume/
capacity ratios, and jurisdictional boundaries need to
be considered by designers when identifying signal
coordination.

In timing a grid network, special attention should be
paid to ensuring adjacent corridors are timed with the
same cycle lengths to ensure increased opportunity for
coordination on multiple approaches.

Signal coordination can potentially benefit the drivers
who are making turning movements that conflict

with opposing vehicles traveling along the corridor.
Platooning vehicles provide longer continuous gaps
between their platoon and the next. These larger

gaps are safer for drivers to use to make their turning
movements than the gaps provided by low density
platoons or random arrivals. Without the gaps between
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Table 8. Desirable Signal Timing Based on Street Type
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Street Type [= (- Za o a o (C)
Downtown Commercial (1 60-90 60 4) (5) (7) (8)
Downtown Mixed-Use (1 60 40-60 (4) (5) (7) (8)
Urban Village Main (1 60 40-60 4) (5) (7) (8)
Urban Village Neighborhood 0] 60 40-60 (4) (5) (7) (8)
Urban Village Shared Street (1 60 40-60 4) (5) (7) (8)
Urban Center Connector ™, (2) 90-120 60-90 4) (6) (9)
Neighborhood Corridor 0] 60 40-60 (4) (5) (7) (8)
Industrial Access ), (2) 90-120 60-90 4) (6) (9)
Parkway ™1, (2) 90-120 60 (4) (6) 9)
Boulevard Q] 60-90 60 (4) (5) (7) (8)

(1) Pretimed (Coordinated where feasible).

(2) Actuated.

(3) Peak hours assumed to be 7AM-9AM and 4PM-6PM. Unique circumstances require exceptions.

(4) Yellow clearance intervals shall be calculated based on the target and posted speed and be kept as short as permitted by law.
Red clearance intervals should be based on ITE clearance interval calculation formulas but consider engineering judgment. The
goal should be to keep the red clearance interval as short as possible but minimize conflicts resultant from vehicles not clearing
the intersection prior to a conflicting phase.

5

)

»

»

6

-

»

Pedestrian Phase—Urban

Pedestrian phases shall be recalled every cycle regardless of pedestrian presence.

Pedestrian walk interval time can be decreased to 4 seconds to allow for a shorter desired cycle length, if this is determined to
be adequate based on the characteristics of the crossing and pedestrians utilizing the intersection.

Minimum pedestrian clearance time calculations shall include the yellow change/buffer interval. The pedestrian change interval
may:

» Include or exceed all of the minimum pedestrian clearance time or
» Be equal to the minimum pedestrian clearance time minus the buffer interval.

To obtain the goal of a short cycle length while providing adequate time for crossing, the pedestrian clearance times shall be set
on the assumption that the minor approach can receive up to the same amount of green time as the major approach.

Leading pedestrian intervals should be provided at locations with high turning volumes.

At actuated signals, rest in Walk operation should be in effect, holding the walk or flashing don’t walk for the entire
corresponding green signal.

Pedestrian Phase—Suburban/Industrial

Pedestrian phases should be set to recall during times when pedestrians are expected to be present. Engineering judgment can
be used for actuated operation.

(table continues next page)

95



DESIGN GUIDANCE

(table continued from previous page)
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Pedestrian walk interval can be decreased to 4 seconds to allow for a shorter desired cycle length.

Minimum pedestrian clearance time calculations shall include the yellow change interval.

To obtain the goal of a short cycle length while providing adequate time for crossing, the pedestrian change interval shall be set
on the assumption that the minor approach can receive up to the same amount of green time as the major approach.

(7) Coordination:

When progression is desired, offsets/coordination parameters should be set based on the target speed. For the majority of urban

roadways, this should be 20 mph.

Offsets may need to be set differently to consider complex queue interaction.

(8) Green-Time Allocation—Urban

To obtain the goal of a short cycle length while providing adequate time for crossing, the pedestrian change interval shall be set
on the assumption that the minor approach can receive up to the same amount of green time as the major approach.

The minor approach should receive no less than a 2/3 ratio of the green-time that the major approach receives.

(9) Green-Time Allocation—Suburban/Industrial

The minor approach should receive no less than a 1/2 ratio of the green-time that the major approach receives.

different platoons of vehicles, turning vehicles spend
more time waiting for their opportunity to turn or begin

using smaller and smaller gaps to make their movement.

Longer signal cycles and corridor-based timing
schemes make large avenues into barriers that separate
neighborhoods rather than joining them.

Under the initial conditions shown above, all users
approaching from side streets incur significant delay
when crossing the major corridor. The major corridor
receives almost four times as much green time (96
seconds) as the minor streets (24 seconds). As a result,
motorists avoid minor streets, increasing congestion on
main routes. Pedestrians frequently cross the street out
of frustration before receiving a walk signal indication.

Balanced Cycle Lengths and Green-
time Allocation

Figures 2 and 3 show a corridor-based signal timing
approach with a longer cycle length and a balanced
signal timing approach with shorter cycles, respectively.
Shorter signal cycles help City streets function as a
complete network, rather than as a series of major
corridors.
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In the balanced scenario, the signals are re-timed with
60-second cycle lengths. The amount of green time

at each minor intersection is apportioned in a 3:2 ratio
(36 seconds for the major street, 24 for the minor). The
increased turnover improves pedestrian compliance
and decreases congestion on surrounding streets.
The shorter wait times and increased ratio of minor to

Figure 2. Corridor-Based Signal Timing with Longer
Cycles

Minor Minar Minaor Minor

NACTO Urban Street Design Guide
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major time also encourages greater utilization of the
total available roadway capacity (increased efficiency).

At the time of this Manual release, Baltimore City
operates on corridor-based signal timings that run
north/south through the majority of Central Baltimore,
and east/west through the majority of East and West
Baltimore. This approach has historically increased
speeds through neighborhoods and made travel in
opposing directions to the major corridors more difficult
by car, foot, or bike.

For example, rather than utilizing available capacity

on many of the north/south roads in East Baltimore,
signal timings encourage drivers to utilize one of the
major east/west corridors as much as possible, and
then turn at one of the few major north/south corridors.
This approach has decreased the walkability and
connectivity of many neighborhoods throughout the
City. Additionally, this approach to signal timing has
often prioritized the movement of vehicles into and out
of the City, rather than encouraging movement within
and between City neighborhoods.

Figure 3. Balanced Signal Timing with Shorter Cycles

Minor Minaor Minor Minor

Major

>
|

esign Guide
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Considerations

Short signal cycles reduce overall pedestrian wait
times as well as side street delay. Shortening cycle
lengths can come at the expense of reducing the
amount of time that a pedestrian has to cross the street
thus attention to minimum clearance time is essential.
While long cycle lengths may increase pedestrian
non-compliance and risk-taking behavior, short cycle
lengths may not always be achieved without resorting
to a 2-stage pedestrian crossing. On a roadway with

a wide median, a shorter (approximately 60s) cycle
that requires a 2-stage pedestrian crossing should be
implemented rather than a longer (> 120s) cycle serving
pedestrians in a single phase. The overall pedestrian
delay in a 2-stage crossing will often be similar, while
neighborhood connectivity is improved by the increased
turnover. Determination of the appropriate cycle length
must always be correlated with the pedestrian crossing
distance on a given street.

Pedestrian Signal Timing

Section 4E.06 (Pedestrian Intervals and Signal Phases)
of the Maryland MUTCD states, “. . . the pedestrian
clearance times should be sufficient to allow a
pedestrian crossing in the crosswalk who left the

curb or shoulder at the end of the WALKING PERSON
(symbolizing WALK) signal indication to travel at a
walking speed of 3.5 feet per second to at least the
far side of the traveled way or to a median of sufficient
width for pedestrians to wait”

This walking speed is also indicated in the Maryland
SHA Bicycle and Pedestrian Design Guidelines.

Clearance interval calculations discussed in this section
are shown in Figure 4.
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Figure 4. Pedestrian Intervals

“Zero” point of
countdown display

Steady Flashing with countdown* Steady Steady

Pedestrian Walk Pedestrian Buffer
Intervals Interval Change Interval Interval
7 seconds |<—C\3 seconds
—_— MIN.** ~— Calculated pedestrian clearance time*** ———— MIN.

(see Section 4E.06)

Relationship to associated vehicular phase intervals:

Yellow Change Interval = Buffer Interval G

Yellow Change Interval
+ Red Clearance Interval = Buffer Interval G

Part of Yellow Change Interval G | Y | R _
+ Red Clearance Interval = Buffer Interval -

Red Clearance Interval = Buffer Interval G | vy | R _

Associated Green Interval extends : :
beyond end of Buffer Interval G [ v [ r HEE
Legend
* The countdown display is optional for Pedestrian Change Intervals of 7 seconds or less. G = Green Interval

** The Walk Interval may be reduced under some conditions (see Section 4E.06). Y = Yellow Change Interval
*** The Buffer Interval, which shall always be provided and displayed, may be used to help (of at least 3 seconds)
satisfy the calculated pedestrian clearance time, or may begin after the calculated R = Red Clearance Interval

pedestrian clearance time has ended. Red = Red because

conflicting traffic has
been released

09

The additional time provided by an extended pushbutton press to satisfy pedestrian clearance time needs may
be added to either the walk interval or the pedestrian change interval.

Guidance:

Where pedestrians who walk slower than 3.5 feet per second, or pedestrians who use wheelchairs, routinely
use the crosswalk, a walking speed of less than 3.5 feet per second should be considered in determining the
pedestrian clearance time.

Except as provided in Paragraph 12, the walk interval should be at least 7 seconds in length so that
pedestrians will have adequate opportunity to leave the curb or shoulder before the pedestrian clearance time
begins.

Option:

If pedestrian volumes and characteristics do not require a 7-second walk interval, walk intervals as short as 4
seconds may be used.
Support:

13 The walk interval is intended for pedestrians to start their crossing. The pedestrian clearance time is
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intended to allow pedestrians who started crossing during the walk interval to complete their crossing. Longer
walk intervals are often used when the duration of the vehicular green phase associated with the pedestrian
crossing is long enough to allow it.

Guidance:

The total of the walk interval and pedestrian clearance time should be sufficient to allow a pedestrian
crossing in the crosswalk who left the pedestrian detector (or, if no pedestrian detector is present, a location 6
feet from the face of the curb or from the edge of the pavement) at the beginning of the WALKING PERSON
(symbolizing WALK) signal indication to travel at a walking speed of 3 feet per second to the far side of the
traveled way being crossed or to the median if a two-stage pedestrian crossing sequence is used. Any additional
time that is required to satisfy the conditions of this paragraph should be added to the walk interval.
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Accessible Pedestrian Signals (APS)

Section 4E.09 (Accessible Pedestrian Signals and
Detectors—General) of the Maryland MUTCD states that
“along state owned, operated, and maintained roadways
and intersections, Accessible Pedestrian Signals and
Detectors shall be used at all signalized pedestrian

crossings.”

Accessible pedestrian signals should be provided for the
audible alert and direction that they provide. However,
the detection/push button actuation may be unnecessary
depending on the function
of the traffic signal.

Leading Pedestrian
Intervals

Leading pedestrian
intervals (LPIs) give
pedestrians the
opportunity to enter an
intersection 3 to 7 seconds
before vehicles are given

a green indication. They
are listed in FHWA’s Proven

Safety Countermeasures

Leading Pedestrian Interval

and provide a 60%

reduction in pedestrian-

vehicle crashes at intersections. Additionally, the
Maryland MUTCD recommends that leading pedestrian
intervals be used in conjunction with accessible
pedestrian signals. The Maryland MUTCD also
recommends that the minimum duration of 3 seconds be
used and that the interval be timed “to allow pedestrians
to cross at least one lane of traffic or, in the case of a
larger corner radius, to travel far enough for pedestrians
to establish their position ahead of the turning traffic
before the turning traffic is released.”

Exclusive Pedestrian Phase

Also known as a “pedestrian scramble,” an exclusive
pedestrian phase stops all vehicular movements at
an intersection in all directions. Pedestrians are then

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

free to cross in all directions. The system is either set
to pedestrian recall or actuated by an active push to
the pedestrian pushbutton, or passively through an
automatic detection system.

The Maryland MUTCD dictates that the use of an
exclusive signal phase requires the use of a pedestrian
signal head in conjunction with vehicular traffic controls.
Additionally, the Maryland MUTCD also states that if
speech walk messages are used at an intersection with
an exclusive pedestrian phase, the message should

be modeled after the message, “Walk sign is on for all
crossings.”

Bicycle Signal Timing

Bicycle Clearance Interval

The typical length of pedestrian clearance intervals

is not appropriate for bicyclists. NACTO provides a
formula to calculate the total clearance interval for
bicyclists that is based on the typical bicyclist speeds
as measured in the field, and the intersection width.
While field measurements should be used to determine
the average speed, AASHTO’s forthcoming Guide for
the Development of Bicycle Facilities sets 12 feet per
second (8 miles per hour) as the default speed if field
measurements cannot be made.

Leading Bicycle Intervals (LBI)

Similar to an LPI, LBls allow bicyclists and micromobility
users the ability to enter

an intersection 3to 7 i
seconds before vehicles =
are given a green
indication. LBIs should be
accompanied by bicycle

signals, as described

below.

Bicycle Signals ?‘
Bicycle signals may be 4
installed at signalized Bicycle Signal
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intersections to indicate bicycle signal phases and other
bicycle-specific timing strategies. In the United States,
bicycle signal heads typically use standard three-lens
signal heads in green, yellow, and red lenses. They are
currently approved for use through MUTCD—Interim
Approval for Optional Use of a Bicycle Signal Face
(IA-16) and should be designed in accordance with the
requirements of the interim approval. The following are
applicable uses for bicycle signals:

Where a trail crosses a street.

To split signal phases at intersections where
predominant bicycle movement conflicts with main
motor vehicle movement during the same green

phase.

» At intersections where a bicycle facility transitions
from a protected bike lane to a bicycle lane.

On one-way streets with contra-flow bike lanes.

At protected intersections.

» To provide a LBI.

At intersections with a high number of bicycles.

At intersections with a high number of bicycle and
motor vehicle crashes.

At intersections near schools.

Bicycle Detection

Similar to pedestrian detection, the two options
available for bicyclists to cross traffic separate from

Pavement Markings Indicate the Bicycle Signal Detection Location
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vehicles are either an active push to the pushbutton
signal or passively through an automatic detection
system. For bicyclists, the preference has been primarily
an automatic detection system, as it is easier and safer
for the rider. Automatic detection systems include video
detection systems that are calibrated to detect bicycles
and microwave systems that pick up the heat signatures
of bicyclists.

Transit Signal Timing

One of the major causes of delays for transit vehicles is
the delay caused when these vehicles are waiting for
signals. This signal delay can cause severe interruptions
in the schedule and reliability of transit vehicles.
NACTO'’s Transit Street Design Guide recommends the
use of Transit Signal Priority (TSP). TSP modifies the
timing and/or phasing of traffic signals to give priority to
transit vehicles as they approach and travel by a signal.

The transit vehicle uses technology to communicate
its current position and expected arrival time to the
transit signal as it approaches. It can also give detailed
information such as passenger load, route number,
schedule compliance, etc. to allow the signal to further
prioritize the vehicle’s arrival.

Modification of the timing and/or phasing of traffic
signals must go together with additional infrastructure
improvements/changes for Traffic Signal Priority to
properly work. Transit vehicles and signal heads must
be upgraded with the ability to communicate with each
other. Transit vehicles must have dedicated lanes,
special access lanes (shoulder or peak only bus lanes),
or intersection queue jumps to travel up to and through
the intersections. Without some combination of these
features, the adjusted signal phases cannot be used.

Transit Signal Priority is not desirable in an urban
environment with closely spaced signals for the
following reasons:

» Short headways make repeated calls from transit
vehicles in different directions difficult to serve.
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Pedestrian signal timing cannot be set to rest in

walk. l.e., to allow for certain phases to be shortened,
pedestrian movements and clearances must be
served first, and then held in “don’t walk.” Pedestrians
often ignore the “don’t walk” guidance because the
corresponding vehicular movement stays green.

To provide flexibility in timing changes to serve a
transit vehicle, cycles are often longer than ideal for
the adjacent land use and Street Type.

It may be difficult to predict and serve a bus
with priority when dwell times at stops may vary
significantly with closely spaced bus stops.

When provided dedicated right-of-way or a dedicated
lane, a short cycle length is often the best treatment
to decrease transit delay because stopped delay will
be decreased.

Light Rail Timing

Within the limits of Baltimore’s Central Business District,
the Light RailLink transports riders traveling along and
perpendicular to the passenger vehicles on the City’s
streets. As the trains approach several of the ungated
intersections on its routes through the City, signals slow
and/or stop the trains causing a high amount of delays.
These delays impact both customer experience and
satisfaction and add to the operating and fuel costs for
the rail line.

While the system currently runs with transit priority,
alternative measures to decrease delay should be
analyzed. Transit priority may be useful at larger more
complex intersections, while its implementation at
narrow closely spaced crossings should be discouraged
due to the negative side effects of transit signal priority
in an urban environment as discussed above.

While the light rail should not act as a barrier to
movement within the grid network, turns across the light
rail should be minimized or eliminated where possible
as the light rail vehicle is often traveling to the left of, but
in the same heading as a vehicle; this violates a driver’s
expectation, increasing the likelihood of a crash.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Operational Practices (Do’s and Do
Not’s)

Left-Turn Phasing

Roadways with three or more through lanes in each
direction should have protected-only signal phasing
for any signalized left-turn movements. In general,
exclusive/permissive signal phasing should not be
implemented on roadways on which the left-turn lane
has three or more opposing lanes. The requirements of
left-turning drivers to assess both a gap in 3+ lanes of
traffic and any conflicting pedestrians in the crosswalk
to the left can increase the likelihood of an angle crash
or pedestrian-involved crash.

Multiple Turn Lanes

Intersections with turning volumes that are high enough
to warrant multiple turn lanes should have signal phases
that separate conflicting pedestrian movements from
turning vehicles. Strategies should be implemented to
eliminate situations at intersections in which multiple
turn lanes operate under permissive phasing that
conflicts with pedestrians in a crosswalk. To minimize
conflict points and potential sightline issues:

Intersections with multiple turn lanes should be
changed to either have single turn lanes or protected
only turn-phasing.

Crosswalk elimination is not an acceptable alternative,
as crosswalks should be provided on all legs of an

intersection.

Protected phasing can increase cycle lengths and
shorten pedestrian crossing times; so, lane reduction
and traffic demand management strategies on a
multiple block grid should be considered as a first
option where feasible.

Right-Turn on Red

In general, right-turn on red should be prohibited
at intersections in the Central Business District. In
conjunction with right-turn on red restrictions, short
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cycle lengths of < 60s off-peak and < 90s during peak
hours are desirable to decrease delay for right-turning
vehicles and to reduce the availability of gaps/incentive
for a driver to turn right on red.

Left-Turn on Red

The use of left-turn on red at one-way street
intersections shall be as approved by the Baltimore City
Department of Transportation. The use of left-turn on
red shall be carefully evaluated in an effort to minimize
conflicts between vehicles and vulnerable road users
such as pedestrians, bicyclists, and micromobility users.

School Zone Flashers

Maryland’s MUTCD allows for the use of a “Reduced
School Speed Limit Ahead Sign” to inform road users of
a reduced speed zone where the speed limit is being
reduced by more than 10 mph.

Section 21.803.1 of the Motor Vehicle Law provides for
designating school zones and establishing speed limits
along segments of a roadway within a 0.5-mile radius of
any school by the State Highway Administration or local
authorities, and for speed violation penalties within a
designated school zone to be doubled.

Section 7B.15 of the Maryland MUTCD details the use
of the “School Speed Limit Assembly or School Speed
Limit Sign” where a reduced school speed limit is
specified for such areas by statute.

Section 4L.04 of the Maryland MUTCD states that “A
speed limit sign beacon may be included within the
border of a School Speed Limit sign.”
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Street corner design directly impacts the safety and
comfort of all users. Intersection design and operation
must prioritize the safety and comfort of the most
vulnerable road users, and as such must be designed
to slow vehicle speeds, and to provide accessible

and intuitive pedestrian crossings that minimize
crossing distances. Minimizing crossing distances
reduces conflict areas and improves the line of sight
between drivers and people walking and biking across
intersections. Additionally, when designing corners,

a street’s modal priorities must be considered, and
safe and effective bicycle and transit facilities must
be provided on designated streets as detailed in the
Bicycle Facilities and Transit Facilities subsections of
this Manual.

While slower turns and shorter crossings are the priority,
corners should also be designed to provide adequate
turning space for the appropriate design and control
vehicles. Street Types and the intersecting roadways
guide the selection of the appropriate design vehicle
for an intersection. This section provides direction for
choosing the appropriate design vehicle and designing
intersection corners with effective curb radius to
accommodate both the design vehicle and control
vehicle. A decision-making flow chart, Figure 5, outlines
this process.

Definitions

Design Vehicle

A design vehicle is a vehicle for which a street is
designed to accommodate on a regular basis without
great difficulty, interruption to opposing traffic flow,
or other operational issues. See Vehicle Facilities for
further details.

Control Vehicle

A control vehicle is the vehicle for which a street is
designed to accommodate on a rare/infrequent basis.
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A control vehicle may utilize multiple lanes, including
opposing travel lanes on the origin and destination
approaches, to complete a turn. See Vehicle Facilities
for further details.

Curb Radius

Curb radius is the actual radius on a physically raised
curb, or the radius created by delineators or other
vertical elements on a flush curb.

Effective Curb Radius

Effective curb radius forms the curve which vehicles
follow when turning, and is increased beyond the actual
curb radius when there is on-street parking, bicycle
lanes, and other roadway features which push the
starting or ending position of a vehicle away from the
curb.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Table 9. Standard Radii for Intersection Design/
Redesign and Quick-Build Projects

Street Intersections Effective Curb Radius

Residential Streets 10 feet
Mixed Use/Commercial (Not 15 feet
Transit/Truck Routes)

Transit Streets 20 feet
Local Truck Routes 25 feet
Major Truck Routes 25-30 feet

Effective Curb Radius

General Guidance

The guidance in Table 9 can be used as a starting point
for intersection design/redesign and for quick-build
projects. Designers of larger capital projects should
reference the flow chart in Figure 5. When comparing
the values yielded by Table 9 and Figure 5, the smaller
radii should be used for design purposes.

Strategies and Guidance for
Minimizing Curb Radii

Minimizing curb radii slows turning vehicles, improves
sightlines, and shortens crossing distances, all of which
increase the safety and comfort of vulnerable users

at intersections. The following strategies should be
employed by designers to ensure curb radii is minimized
while still serving the appropriate design and control
vehicles:

In General

Set back stop bars and right-turn on red restrictions

P

should be implemented to minimize curb radii while
still accommodating the appropriate design and
control vehicles.

X

A crawl speed of less than 5 mph should be assumed
for turning simulations of large vehicles on truck and
transit routes. On smaller streets or access points for
deliveries, a “stop and turn full lock” approach should
be used in simulation of the control vehicle turn.

Low-Volume Streets

» The control vehicle may swing wide and utilize the
entire width of the roadway on the departing and
receiving streets.
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» Stop bar placement can be reflective of typical
conditions needed for adequate sightlines, even if
this interferes with large vehicle turns.

Signalized Intersections

Buses should be able to turn from the departure

P

lane and may utilize any receiving lane to complete
the turn, with attention paid to the needs of adjacent
transit infrastructure.

» Trucks may encroach on the lane adjacent to the
right-lane from the departure street and turn into any
receiving lane on the receiving street, with the swept
path utilizing the entire width of the receiving street.

Figure 5. Corner Design Flow Chart

Deviations from Standards

Designers should follow the standards and use the
strategies outlined in this section to minimize curb radii;
however, the design of corner radii is unique to certain
intersections based on the skew of an intersection,
required deliveries influencing the control vehicle, or the
presence of bicycle or transit facilities. Deviations from
the guidance in this Manual shall be approved by the
Department of Transportation Traffic Engineering and
Complete Streets Sections.

Revise Corner Radii

Does Official Baltimore Truck Route
Map Show the Turning Movement?

Does MTA Map Show Routes Making
the Turning Movement?

Design Turning Movement for a
DL-23

Designing Curb Radii

Design Turning
Movement for WB-50

Design Turning
Movement for BUS-40

Designing Corner Radii

Can Control Vehicles Navigate the
Intersection?

Is the Turning Speed of a Passenger Revise Design Vehicle
Vehicle 15mph or less? Turning Movement

Complete
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Intersections and road crossings have the highest
crash rates of any part of a street and create
circumstances that are challenging and potentially
dangerous for vulnerable road users. The higher
crash rates are primarily due to conflicts that occur
from turning or crossing vehicles as well as speed
differentials that exist between moving vehicles and
other transportation modes. This section discusses
intersection improvements that can be implemented to
create Complete Streets that are safe and accessible
to all users. The treatment types have been split

into categories based on each treatment’s primary
beneficiary, however most of these treatments are
beneficial to all road users.

Please refer to the Intersection and Street Crossing
Control section for information on different intersection
types and traffic signal operation strategies. Refer

to Transit Facilities for treatments that benefit transit
operations and safety.

Pedestrian Enhancements
Crossing Placement

Signalized Intersections

Crossings complete with sidewalk ramps and crosswalk
markings should be placed at all legs of all signalized
intersections.

Unsignalized Intersections

Crossings with sidewalk ramps and crosswalk markings
should be placed based on context and adjacent

land use. In general, streets through residential and
commercial areas should have crossings (unmarked

or marked) with sidewalk ramps at all four-leg
intersections. T-intersections may not correlate to
pedestrian desire lines and may not require sidewalk
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ramps and pedestrian crossings, but should still be
evaluated.

The need for crosswalk markings is dependent on
traffic volume and markings should be placed based
on an engineering assessment. l.e., lower volume
streets may not require any markings to facilitate safe
pedestrian, bike, and vehicle movement.

On roads with higher traffic volumes (some collectors,
all arterials), a minimum of one marked crosswalk
across the major street should be placed at each four-
leg intersection and at major pedestrian generators,
such as bus stops that are not adjacent to signalized

intersections.

On streets through residential and commercial areas,
at four-leg intersections, or at bus stops not adjacent
to a signalized intersection, pedestrians should not be
required to cross more than two lanes of traffic at a
time without refuge.

Potential treatments include:
Pedestrian refuge island/median
Lane reduction

Based on the guidance above, if pedestrian refuge
is recommended but cannot be provided, or the
roadway is only two lanes but experiences average
daily traffic volumes of approximately 10,000
vehicles per day or greater, marked crosswalks are

recommended for signalization, which includes:
Conventional signal
Pedestrian signal
Pedestrian hybrid beacon

Rectangular rapid flashing beacons (RRFBs) are
encouraged on mid to high volume roadways on
which a pedestrian is required to cross up to two lanes
at a time. However, these should not be considered an
adequate substitute for signalization on higher volume
multilane (3+) roadways without pedestrian refuge.

See Traffic Signal Operations and Design. While
MUTCD traffic volume warrants should be analyzed,
meeting volume warrants shall not be the only
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deciding criteria for traffic signal placement. Factors
to assess the need for signalization of a crossing shall
include but not be limited to:

Engineering judgment

The safety of people of all ages and abilities in using
an unsignalized crossing

Adjacent or nearby land use

Consistency in signal placement along a corridor
Speed control/maintaining platoons

Sightlines

Driver behavior in yielding/stopping for pedestrians

Crash history at the intersection and along the
corridor

Crash history/trends at similar intersections and
corridors of similar Street Type, street width, and
adjacent land use.

Sidewalk Ramps

Guidance
Wider sidewalk ramps should be provided in areas
with higher pedestrian volumes or on shared-use-
paths.

The width of the ramp should match the width of a
shared-use path.

Street lighting should be evaluated at all new or
reconstructed sidewalk ramps.

Non-standard ramps or ramps that do not meet

the Baltimore City Engineering and Construction
Standards must receive approval from the Baltimore
City Department of Transportation prior to

construction.

Design
Sidewalk ramps on opposing sides of the street
should line-up with each other, unless pedestrian
desire lines would recommend alternative.

The entire width of the sidewalk ramp must be
contained within the crosswalk.
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Sidewalk ramps do not need to be centered within
crosswalks. A wider crosswalk that better aligns with
pedestrian desire lines may often require off-center
sidewalk ramps.

Sidewalk ramps shall not lead a pedestrian, bicyclist
or other micro-mobility user to a stormwater inlet.

Sidewalk ramps shall comply with City of Baltimore
Department of Transportation Engineering and
Construction Standards No. BC 655.11 through 655.22.

A single ramp should not be used for two crosswalks
at the corner of an intersection (except on a shared
street). If there are conflicts in the furnishing subzone,
such as utilities that prevent the construction of

two curb ramps, the following strategies can be
implemented:

Curb extensions that provide the space for two
ramps in front of conflicts can be used. If drainage
cannot be reconfigured, consider the use of slot
drains to maintain the existing drainage pattern.

Interim corner extensions or bump outs that use low
cost materials may also be considered on a case-by-
case basis.

Interim corner extensions consist of a white
thermoplastic edge line and bollards or flexible
post delineators (flex posts) to serve a similar

- R Eo

Sidewalk Ramp on a Shared-Use-Path in College Park, MD
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function to a curb. The use of truffle colored

treatment and detectable warning surfaces should
also be considered when this treatment is applied.

See Quick-Build Strategies for further details.

» Offset/setback pedestrian ramps can also be
considered where the crosswalks aren’t centered,
but rather placed in a normal path that aligns with
pedestrian desire lines.

» Detectable warning surfaces shall comply with City of

Baltimore Department of Transportation Engineering
and Construction Standards No. BC 655.11 through
655.22.

Crosswalk Markings

Crosswalks are pavement markings that facilitate
pedestrian and/or bicycle crossings at an intersection.

Guidance
» See Crossing Placement Guidance.

» Bicycle intersection crosswalk markings should use
dotted line extensions of 12-inch-wide lines at 12 inch
spacing and be enhanced with solid green pavement
marking.

» Lighting should be evaluated at all new or
reconstructed crosswalks.

Liberty Street

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Design

»

X

X

X

Crosswalk markings shall be the continental style at a
minimum 10’ width.

Crosswalk markings shall be a minimum 15’ width in
the following Street Type: Downtown Commercial,
Downtown Mixed-Use, Urban Village Main, and other
high pedestrian volume streets.

Crosswalk lines should typically extend to 1" from the
extended curb line of the intersecting street.

Aligning crosswalks with the pedestrian desire lines is
critical. Crosswalks of 30’ or more can be appropriate
to match the pedestrian desire lines when crossings
are adjacent to wide sidewalks.

On wide sidewalks, crosswalks should extend at least
to the edge of the building line to match desire lines of
pedestrians.

The stop bar should have a minimum 8’ offset from
the crosswalk, with a minimum 4’ applied only
under special circumstances with approval from the
Department of Transportation.

For signalized intersections on the transit and truck
routes the stop bar may need to be set back up to
20’ or more to accommodate turning movements. In
these cases, widening the crosswalk to decrease the
gap between the crosswalk and the stop bar should
be considered to prevent drivers from ignoring the
set-back stop bar. See the Corner Design section

for additional information on stop bar layout in
relationship to corner design.

All legs of a signalized intersection must have marked
crosswalks.
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Curb Extensions

Curb extensions visually and physically narrow the
roadway width at intersections or mid-block crossings.
This creates a shorter pedestrian crossing and narrower
physical lane width that can slow vehicle speeds and
improve sight lines between pedestrians and vehicles.
The space that is gained can be used to increase the
sidewalk furnishing subzone.

Guidance
Pedestrian curb extensions are appropriate in any
Street Type in which the curb extensions do not
interfere with the use of the curbspace.

Drainage should be evaluated for all curb extension
installations, but not be a determining factor.
Techniques to allow for drainage such as trench drains
or “floating” curb extensions should be used when
there are special needs for maintaining water flow
against an existing curb.

Installation of curb extensions may require moving fire
hydrants to maintain adequate curbside access.

Curb extensions are ideal locations for in-lane bus
stops, known as bus bulbs. See the Transit Facilities
section of this chapter for additional guidance.

The methods of installation include quick-build /

interim techniques or permanent configurations.
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Design
The radii of the curb extension should be designed
in coordination with the Corner Design section of this
Manual.

The location where the curb transitions to the full
width of the roadway shall be a minimum of 10’ from
the crosswalk, where feasible.

The curb extension cannot extend into travel lanes
and can encroach only on parking lanes or other non-
travel road space.

See the Transit Facilities section of this chapter for
guidance on transit stops on curb extensions.

See Sidewalk Ramps in the Intersection Toolbox
section for guidance on sidewalk ramps.

Green stormwater infrastructure plantings in curb
extensions should not reach more than 24” in height
at full maturity.

Crossing with Curb Extensions at Margret Brent Elementary School

1am Coreil-Allen

Projects/Gra
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Pedestrian Safety Island

Pedestrian safety islands are a raised or protected

area in the center of the street at intersections or at
mid-block crossings. By providing a place to wait mid-
crossing, pedestrian safety islands allow pedestrians
and bicyclists to navigate one direction of motor vehicle
travel at a time. They also have been shown to reduce
pedestrian crashes by up to 56% (FHWA-SA-17-064).
Pedestrian safety islands are highly recommended at
intersections with higher speeds and volumes that make
pedestrian or bicycle crossings prohibitive, or where
two or more motor vehicle lanes increase exposure.

Guidance

P

Pedestrian safety islands are appropriate as interim or
permanent measures in any multi-lane roadway with
high traffic volumes.

Angled pedestrian paths should be constructed at
unsignalized mid-block crossings with pedestrian
safety islands that are wide enough to accommodate
a diagonal cut-through.

The cut-through should be angled diagonally toward
oncoming traffic, directing the attention of pedestrians
toward approaching vehicles.

When installing pedestrian safety islands at
intersections, the turning movements for the
designated design and control vehicles should be
modeled to verify there are no conflicts.

On streets with center turn lanes, pedestrian safety
islands can be used on the side of an intersection that
does not have a left-turn movement.

Appropriate lighting levels should be provided for the
pedestrian safety island.

Consider the use of green stormwater infrastructure
or landscaping treatments within the pedestrian safety
island.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Design
The cut-through width should equal the width of the
crosswalk on high volume pedestrian crossings. At

lower volume crossings, the cut-through area must
be a minimum 5’ wide; while the crosswalk would be
striped wider.

The desired width of a pedestrian safety island is 8’ to
10’. The minimum width of a pedestrian safety island is
6. If bicyclists are to use the pedestrian safety island,
the minimum width should be 8.

If provided, the sidewalk ramps in the median
shall comply with City of Baltimore Department
of Transportation Engineering and Construction
Standard No. BC 655.21 or 655.22.

Object markers or other vertical elements are
encouraged on or approaching pedestrian safety

islands, especially when a lane shift occurs in advance
of the island. See Maryland MUTCD Figure 2C-13 for
further guidance.

Pedestrian Safety Island on Northern Parkway
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Raised Crosswalks

Raised crosswalks use vertical deflection to slow
motor vehicles at the crosswalk. Raised crosswalks can
improve pedestrian safety due to the following factors:

» Motorists may be more likely to yield to pedestrians at
raised crosswalks.

» Pedestrian access is improved because the raised
crosswalk brings the height of the crosswalk closer
to the sidewalk elevation as opposed to pedestrians
having to go down to the road height as with a
traditional crosswalk.

Guidance
» Raised crosswalks are most appropriate in the
following Street Type:

» Downtown Mixed-Use

» Urban Village Main

» Urban Village Neighborhood
» Neighborhood Corridor

» Boulevard

» Raised crosswalks can be used for sidewalks, bike
lanes, separated bike lanes, and shared-use paths.

» Raised crosswalks should not be placed on roads that
are primary truck routes on the Baltimore City Official
Truck Route Map; however, raised crosswalks may still
be appropriate on local truck routes.

Emergency vehicle access should be considered
when placing a raised crosswalk near a fire station or
along a high volume emergency response route.

» Drainage needs to be considered when placing raised
crosswalks, but should not be the sole determining
factor in preventing installation of the raised
crosswalk.

Material selection for raised crosswalks shall be
approved by the Baltimore City Department of
Transportation.
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Design
Typical width for a raised crosswalk should be set

to 10’and have a maximum cross slope of 2% (1.5%
desirable). Wider crosswalks may be appropriate
at areas with higher pedestrian volumes, or where
adjacent bicycle facilities will cross the raised
crosswalk.

The transition area between the road and the raised
crosswalk should be 6’ horizontally for a 6” raised
crosswalk. See Maryland MUTCD, Figure 3B-30 for
further details.

X

Sidewalk ramps adjacent to raised crosswalks

must comply with Baltimore City Department of
Transportation’s Transportation Engineering and
Construction Standard Details. An 8 minimum width
should be used for sidewalk ramps.

X

Detectable warning surfaces must be included on
sidewalk ramps to provide detectable transition
between the sidewalk and raised crosswalk.

Pavement markings for raised crosswalks should
follow standards in the Crosswalk Markings section
of the Complete Streets Intersection Toolbox as well
as Maryland MUTCD Section 3B.25 and 3B.26. When
a raised crosswalk is used at a mid-block crossing,
pavement markings should follow Maryland MUTCD
Figure 3B-17.

Raised Crosswalk in Alexandria, VA
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Bicycle Enhancements

Bicycle Lane Intersection Treatments

Bicycle lanes at intersections provide bicyclists and
other micromobility users facilities that are visually
separated with paint from vehicle travel lanes. For
additional information on the use of bike lanes, please
see the Bicycle Facilities subsection of this Manual. The
following section details several options for providing
bicycle lanes at intersections. For additional information
and design guidance beyond this Manual, see NACTO’s
Don’t Give Up at the Intersection.

Combined Bike Lane/Turn Lane

A combined bike lane/turn lane is an area where
bicyclists and right-turning motor vehicles merge into
one travel lane approaching an intersection. They work
best at intersections with lower turning volumes, where
on street parking is not provided, or where constrained
right-of-way prohibits the width for a dedicated bike
lane through the intersection.

Guidance
» Combined bike lane/turn lanes are most appropriate
in the following Street Types:

» Urban Village Main

» Urban Village Neighborhood

» Neighborhood Corridor Streets
» Boulevard

» Combined bike lane/turn lanes can be used at
intersections with lower turning volumes.

» To achieve a higher bicycle level of comfort and
higher ridership of the bicycle facility, separated
bicycle facilities should be considered. Refer to
Bicycle Facilities for further details.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Design
» Provide a 60’ minimum merge area between the end
of the bike lane and the right-turn bay.

» Provide a 25" minimum, 50’ desirable right-turn bay.

» BEGIN Right-turn LANE and YIELD TO BIKES signs
should be located at the beginning of the merge area.

» Sharrow pavement markings should be provided in
the merge area and the turn bay.

» Combined bike lane/turn lanes should be designed in
accordance with the current editions of the AASHTO

Guide for Development of Bicycle Facilities, Maryland
MUTCD and NACTO Urban Bikeway Design Guide.

Combined Bike Lane/Turn Lane

m

Baltimore City Bike Master Plan/ Flickr user “Luton”
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Through Bike Lane

Through bike lanes provide a bicycle lane to the left
of right-turn lanes or to the right of left-turn lanes. With
this configuration, turning motor vehicles must yield to

bicyclists in the bike lane. This configuration only results
when dedicated turn lanes begin (lane additions) and is

more typical of suburban roadways. The application of

dedicated right-turn lanes adjacent to bike lanes should

be limited in an urban environment.

Guidance
Through bike lanes are most appropriate in the
following Street Type:

Urban Center Connector
Industrial Access Streets
Parkway

Boulevard

The separated bike lane should terminate as close to
the intersection as possible.

This treatment can be used in conjunction with bike
boxes or two-stage left bicycle turn boxes.

To achieve a higher bicycle level of comfort and
higher ridership of the bicycle facility, separated
bicycle facilities should be considered. Refer to the
Bicycle Facilities for further details.
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Design

Provide a 60’ minimum merge area for turning
vehicles to cross over the bike lane.

Provide a 25’ minimum, 50’ desirable bike lane
between the merge area and the stop bar.

BEGIN Right-turn LANE and YIELD TO BIKES signs
should be located at the beginning of the merge area.

See the Crosswalk Markings in the Intersection
Toolbox for guidance on enhancing the bike lane
through the intersection. Green paint should be used
at a minimum in the merging area on higher volume
facilities.

Green paint should in the merging area at a minimum.

Through bike lanes shall comply with Maryland
MUTCD Figure 9C-4 or 9C-5 and should be designed
in accordance with the current editions of the
AASHTO Guide for Development of Bicycle Facilities,
NACTO Urban Bikeway Design Guide and the FHWA
Separated Bike Lane Planning and Design Guide.
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Separated Bike Lane Intersection
Treatments

Separated bicycle lanes at intersections provide
bicyclists and other micromobility users facilities that
are physically separated from vehicle travel lanes.

The separation elements can include curb or other
separation elements such as flexible delineators,
bollards, wave delineators, raised channelizing systems,
etc. as discussed in Emerging Materials and Treatments.
Separated bicycle lanes provide an increased bicycle
level of comfort to bicyclists and other micromobility
users within a facility. For additional information on
separated bike lanes please see the Bicycle Facilities
subsection of this Manual. The following section

details several options for separated bicycle facilities at
intersections. At the time of this writing the design and
treatments of separate bike lanes at intersections are
rapidly changing. Please check the current editions of
AASHTO Guide for Development of Bicycle Facilities,
FHWA Separated Bike Lane Planning and Design Guide
and NACTO Urban Bikeway Design Guide for the latest
industry standards.

o
<

| 8

Separated Bike Lane Intersection Approach

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Separated Bike Lane Intersection Approach

Cycle track intersection approaches extend the

separated bike lane up to the intersection without the

use of a mixing zone. They can be installed at signalized

intersections with or without dedicated vehicle turn

lanes and at intersections without conflicting turning

movements.

Guidance

P

X

¥

Cycle track intersection approaches are most
appropriate in the following Street Types:

» Downtown Mixed-Use
» Downtown Commercial

» Urban Village Main

» Industrial Access Streets
» Boulevard

The separated bike lane should terminate at the
vehicle stop lane.

This treatment can be used in conjunction with two-
stage left bicycle turn boxes.

Signal detection for bicyclists should be provided if
the signal is actuated.

Design

»

Provide a 1" minimum buffer between the turn lane and
the separated bike lane.

If no dedicated turn lane is present, bicycles may use a
pedestrian walk signal. A TURNING VEHICLES YIELD
TO BIKES sign should be placed on the mast arm.

NO TURN ON RED signs shall be installed.

See Crosswalk Markings in the Intersection Toolbox
for guidance on enhancing the bike lane through the
intersection.

Lateral shift transitions should be designed in
accordance with the current editions of the AASHTO
Guide for Development of Bicycle Facilities, FHWA
Separated Bike Lane Planning and Design Guide and
NACTO Urban Bikeway Design Guide.
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Mixing Zone

Mixing zones are areas where bicyclists and right-
turning motor vehicles merge into one travel lane
approaching an intersecting. They work best at
intersections with lower turning volumes, where on
street parking is not provided, or where constrained
right-of-way prohibits the width for a dedicated bike
lane through the intersection.

Guidance
Mixing zones are appropriate in the following Street
Types:

Downtown Mixed-Use
Downtown Commercial
Urban Village Main
Industrial Access Streets
Boulevard

Mixing zones can be used at intersections with lower
turning volumes.

Design
Provide a 60’ minimum merge area between the end
of the protected bike lane and the right-turn bay.

Provide a 25’ minimum, 50’ desirable right-turn bay.

BEGIN Right-turn LANE and YIELD TO BIKES signs

should be located at the beginning of the merge area.

Sharrow pavement markings should be provided in
the merge area and the turn bay.

Mixing zones should be designed in accordance
with the current editions of the AASHTO Guide for
Development of Bicycle Facilities, FHWA Separated
Bike Lane Planning and Design Guide and NACTO
Urban Bikeway Design Guide.

Lateral Shift Transitions

Lateral shifts transition bicyclists from a separated bike
lane to a traditional bike lane left of the motor vehicle
right-turn lane before vehicles can turn right. With this
configuration, right-turning motor vehicles must yield to
bicyclists in the bike lane. Protected Intersections are
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preferred over lateral shift transitions since they provide
increased safety, comfort and efficiency. However,
lateral shift transitions may be used as an interim
solution or if right-of-way is prohibitive.

Guidance
Lateral shift transitions are appropriate in the following
Street Types

Downtown Mixed-Use
Downtown Commercial
Urban Village Main
Industrial Access Streets
Boulevard

The separated bike lane should terminate as close to
the intersection as possible.

This treatment can be used in conjunction with bike
boxes or two-stage left bicycle turn boxes.

Design
Provide a 20’ minimum taper length for the transition
between a protected bike lane and a traditional bike
lane.

Provide a 30’ minimum merge area for right-turn
vehicles to cross over the bike lane.

Provide a 25’ minimum, 50’ desirable bike lane
between the merge area and the stop bar.

BEGIN Right-turn LANE and YIELD TO BIKES signs
should be located at the beginning of the merge area.

See the Crosswalk Markings in the Intersection
Toolbox for guidance on enhancing the bike lane
through the intersection. Green paint should be used

in the merging area at a minimum.

Lateral shift transitions should be designed in
accordance with the current editions of the AASHTO
Guide for Development of Bicycle Facilities, FHWA
Separated Bike Lane Planning and Design Guide and
NACTO Urban Bikeway Design Guide.
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Protected Intersection

Protected intersections provide a continuous separation
of the bicycle, motor vehicle and pedestrian routes
through the intersection. Protected intersections also
shorten the bicycle crossing distance through the
intersection and give bicyclists a head start in front

of motor vehicles on a green phase with signal timing
adjustments in place.

Guidance
» Protected intersections are most appropriate in the
following Street Types:

» Downtown Mixed-Use

» Downtown Commercial
» Urban Village Main

» Industrial Access Streets

» Boulevard

It is desirable to provide enough space to allow
through-moving bicyclists space to pass left-turning
bicyclists.

INTERSECTIONS, CROSSINGS, AND MID-BLOCK TREATMENTS

Bike yield lines are recommended on the approach to
the intersection prior to the pedestrian crossing.

X

While it is desirable to provide protected crossings on
all quadrants of the intersection, if space is limited, or
if need is not warranted, traditional bike lane crossings
and/or the use of two-stage left-turn boxes may be
provided.

X

Protected intersections can be used in conjunction
with floating bus stops. See the Transit Facilities
subsection of this Manual for further information on
floating bus stops.

Design
Corner islands should be designed to accommodate

design and control vehicles. See the Corner Design
section of this Manual for guidance on corner design.
Truck aprons can be implemented on corner islands
to help facilitate turning movements for vehicles larger
than a passenger car.

X

Sight distance between through-moving bicyclists
and left or right-turning vehicles needs to be closely

Protected Intersection
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evaluated at protected intersections. 40’ of clear
distance is recommended between the front of the
last parking space to the point where bicyclists are
exposed to turning vehicles.

» See Crosswalk Markings in the Intersection Toolbox
for guidance on enhancing the bike lane through the
intersection.

» Protected intersections should be designed in
accordance with the current editions of the AASHTO
Guide for Development of Bicycle Facilities, FHWA

Separated Bike Lane Planning and Design Guide and

NACTO Urban Bikeway Design Guide.

Green Paint

Green paint can be used at conflict points between
bicycle and motor vehicle facilities. The use of green

paint helps to facilitate the exclusive or preferential use

of a portion of the road by bicyclists or micromobility

users.

Guidance
» The application of green paint should be limited to
high conflict areas as overuse of the color can have

diminishing effects on its ability to draw attention to a

bicycle facility.

» A methyl methacrylate product with a high frictional
coefficient shall be the primary treatment for green

bike paint. Alternative products must receive approval

from the Department of Transportation.

Bicycle Box

Bicycle boxes provide a space in front of the motor
vehicle stop bar for bicyclists to queue at a red light.
They give bicyclists a head-start in front of vehicles
when a traffic signal turns from a red phase to a green
phase, which reduces conflicts between bicycles and
motor vehicles.

Guidance
» Bike boxes are most appropriate in the following
Street Types:

» Downtown Mixed-Use
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Downtown Commercial

Urban Village Main

» Industrial Access Streets
» Boulevard

Bicycle boxes should not extend across more than
one through lane. For wider intersections with more
vehicle lanes, consider the use of a two-stage left
bicycle turn box.

Design

»

Bicycle boxes should be 10’ minimum in depth and be
the full width of the bicycle lane and adjacent general-
purpose travel lane.

Bicycle boxes can extend a maximum of one through

lane and one left-turn lane.

An ingress bicycle lane of 25’ to 50’ should be
provided prior to the intersection.

The bicycle box design should follow guidance

in the current editions of the AASHTO Guide for
Development of Bicycle Facilities and NACTO Urban
Bikeway Design Guide.

Green paint should be used within the bicycle box and
the ingress bicycle lane.

Bicycle Box
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Two-Stage Left Bicycle Turn Box Guidance

Two-stage left bicycle turn boxes improve bicyclist level » Two-stage left bicycle turn boxes are appropriate in
of comfort through an intersection by reducing potential the following Street Types:

conflicts between bicyclists and motor vehicles. They » Downtown Mixed-Use

allow bicyclists in a bike lane or a separated bike lane .
» Downtown Commercial

that is right of through traffic the ability to make a left

turn without having to cross by yielding to adjacent » Urban Village Main

moving through or left-turn motor vehicles. This is » Industrial Access Streets
achieved by establishing a queuing area to wait to turn » Boulevard
at the intersection outside of the traveled path of motor .
. . ) . » Two-stage left bicycle turn boxes can be used at
vehicles and other bicycles. Bicyclists proceed across ) . . ) ) .
) ) o ) signalized and unsignalized intersections.
the intersection upon receiving a green signal, or at

unsignalized intersections when they are clear. Design
» Two-stage left-turn bicycle turn boxes must be placed

in a protected area outside of the flow of traffic.

» When implementing a two-stage left turn bike box at a
signalized intersection in which the bike box is in the
path of a conflicting left or right-turning vehicle, NO
TURN ON RED signs shall be installed controlling that
turning movement.

» Two-stage left bicycle turn boxes should be a

minimum of 8’ long and 8’ wide.

» The two-stage left bicycle turn box design should
follow guidance in the latest addition of the AASHTO
Guide for Development of Bicycle Facilities and
NACTO Urban Bikeway Design Guide.

» Green paint should be used within the box.

Two-Stage Left Bicycle Turn Queue Box
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EMERGING TRENDS

With daily advancements in technology and the

continued efforts in the transportation industry to
provide safer and more efficient services to meet
community and commuter mobility needs, the City of
Baltimore must continue to evaluate emerging trends.
This evaluation will lead to continued advancements and
implementation of best practices. As part of this version
of the Complete Streets Manual, several emerging
trends have been identified for consideration. These
emerging trends focus on implementation, methods and
materials, safety, sustainability, and mobility.

Implementation

With constrained financial resources to implement
capital improvements throughout the entire City in a
short period of time, Baltimore and other progressive
cities have developed strategies to implement projects
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and achieve fundamental safety goals by using
temporary low-cost materials and pavement markings.
These interim strategies, or Quick-Build Strategies, can
be implemented quickly, are relatively inexpensive, and
may be easily modified or removed based on measured
data, field observations, and community feedback.

The philosophical shift from prioritizing vehicular
throughput to maximizing safety and decreasing traffic
related injuries and fatalities has necessitated that cities
look at retrofitting existing roadways in a short period

of time. Quick-build strategies can be designed and
implemented rapidly in order to provide safer conditions
for one or more of the three different operating groups:
pedestrians, bicyclists and micromobility users, and
drivers.
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EMERGING TRENDS

There are typically two phases of a quick-build project:
A Pilot Project and the Interim Design Phase.

Methods and Materials

As the different modal needs of City streets continue to
evolve, the safety of vulnerable road users should be
evaluated regularly. To improve safety and delineate
different modes of travel, cities have been applying
new Emerging Materials and Treatments in their street
designs.

While permanent features are designed and constructed
to existing Baltimore City Department of Transportation
Standards, new emerging materials and construction
techniques should be utilized to improve safety and
comfort for all modes of travel on City streets in a short
period of time.

There are several examples of materials and treatments
that can be utilized as part of a quick-build project or
permanent treatment in the development of a Complete
Street. Examples include colored lanes, additional
signing along with pavement makings for emerging
modes of travel, separation elements, and delineators.
The use of any non-standard material shall be approved
by the Baltimore City Department of Transportation prior
to implementation.

Safety

One of the primary factors related to safety that many
cities are continually addressing is Speed Management.
Implementing design features to align vehicle speed
with the surrounding land use context, modal priority,
and street functional classification is critical. There are
many existing and new approaches to be considered
during the design phase and the development of

Complete Streets, with a focus on safety from all user
perspectives.

Sustainability

When implementing street elements, a focus of the
design should also be on the inclusion of sustainable
features and technology. One major consideration for
the City of Baltimore is the inclusion of Sustainable
Stormwater Management given the City’s location and
relationship with the Chesapeake Bay and surrounding
watersheds. Sustainable stormwater management can
be implemented into large- and small-scale Complete
Streets projects, and should be identified and planned
for in the early phases of project development.

Mobility

The City of Baltimore must leverage the development of
new technology and diverse transportation options to
successfully address changing community development
and mobility needs within the City. Emerging Trends

in Transportation play a key role to this success

and are a key consideration in the development of
Complete Streets. A few examples of these trends

and technologies include, but are not limited to,
micromobility devices, ride-hailing, and autonomous
vehicles. These modes provide the City an opportunity
to implement a new modal hierarchy, improve street

safety, and improve transportation equity.
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Quick-Build Strategies

The philosophical shift from prioritizing vehicular
throughput to maximizing safety and decreasing traffic
related injuries and fatalities has necessitated that cities
look at retrofitting existing roadways in a short period

of time. Quick-build strategies can be designed and
implemented rapidly in order to provide safer conditions
for one or more of the three different operating groups:
pedestrians, bicyclists and micromobility users,

and drivers. Quick-build projects increase safety by
accomplishing the following:

» Reducing overall speeds
» Reducing speeds around turns

» Decreasing the amount (time and distance) of
exposure that vulnerable modes have to vehicles

» Increasing the separation between modes

With constrained financial resources to implement
capital improvements throughout the entire City in a
short period of time, Baltimore and other progressive
cities have developed strategies to achieve these
fundamental safety goals by using temporary low-
cost materials and pavement markings. These interim
strategies can be implemented quickly, are relatively

inexpensive, and may be easily modified or removed

The Big Jump Project
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based on measured data, field observations, and
community feedback.

There are typically two phases of a quick-build project:

a Pilot Project and the Interim Design Phase. Community
engagement should be pursued during both phases,
with project sponsors seeking public input to determine
ways to improve the street to better suit the modal
needs of the users. For additional guidance on quick-
build strategies refer to:

» NACTO Urban Street Design Guide

» Tactical Urbanist’s Guide to Getting It Done

» People for Bikes Quick Builds for Better Streets: A
New Project Delivery Model for U.S. Cities

Quick-build projects typically have the following
characteristics:

Improvements are usually installed within a year of the
beginning of the planning phase.

Changes are evaluated almost immediately after
implementation for any possible improvement
opportunities.

»

Tactics may require modifications to meet the
desirable goal.

Applying low cost materials to quickly improve pedestrian safety in Baltimore
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The approach enables flexibility in design to QUiCk-BU“d Designs

overcome challenges to meet a desirable outcome. ) ) o ) )
Quick-build design is a relatively new trend in the

Tactics can be part of larger initiatives such as Vision United States and is an evolving field with best practices

Zero and bicycle and pedestrian projects. continually changing. While quick-build strategies follow
Materials should be temporary to allow for change Complete Streets design principals, the materials used
after implementation. See Emerging Materials and for quick-build projects are typically not permanent.
Treatments for further details. The sections below provide currently in-use quick-build

Project designers should evaluate public opinion on materials, potential roadway enhancements, and ideas

potential permanent change for uses of reclaimed roadway space.

Liability Concerns Quick-Build Materials

Design, construction, operation and maintenance of .
Pavement Markings

Pavement markings and colored/painted pavement

the public right-of-way involve levels of risk. Everyone

involved in the development and implementation of a

quick-build or demonstration project needs to consider are temporary measures than can be used to delineate

safety at all phases of the project areas of the pavement that vehicles should not traverse

under the interim conditions of the quick-build project.

The strategies described in this Manual have the The limits of this zone can be increased or decreased
potential to increase safety for users of the roadway based on the performance of the change and feedback
when applied appropriately and according to that is received. Pavement markings can also be used to
engineering standards. It is necessary for all parties to adjust lane widths, implement bicycle facilities, and for
consider potential liability concerns during all phases of other safety measures discussed below.

the project. Involved parties should take the following

actions to address liability concerns: Prior to the installation of any temporary paint or
pavement markings, Maryland’s MUTCD should be

Document the existing conditions at the site and how referenced to ensure that all standards are met. Any
the proposed treatments may impact them.

Document the design process for determining
proposed treatments, and why a certain treatment
was selected. Examples may include community input,
maintenance needs, or cost.

Document and formalize the partnership between
project parties.

Follow national and state design standards.

Consider obtaining liability insurance.

Use of colored pavement to designate a cycletrack.
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deviations from the standards would need to be
approved by the City of Baltimore Department of
Transportation or its representative.

For more details on colored pavement lanes, see
Emerging Materials and Treatments.

Enhanced Crosswalk Markings

Enhanced crosswalk markings can be installed for
pedestrian or bicyclist use as part of a quick-build
project. For details on crosswalk markings, refer to the
Complete Streets Intersection Toolbox.

Street Signs

Street signs along with pavement markings are forms
of traffic control devices that can be implemented

to change the manner in which an intersection or a
roadway is used. All signs shall be in accordance with
the Maryland MUTCD.

Emerging Materials and Trends

Colored pavement lanes, bollards, concrete domes,
wave delineators, raised channelizing systems, bike
rails, hardened centerline treatments, tactile walking
surfaces, and slow lanes have been implemented by
other jurisdictions as part of quick-build strategies. For
further details on their use, refer to Emerging Materials
and Treatments.

Traffic Signal Timing

Changes to traffic signal timing can be made with little
capital cost and in short timelines, and results can be
quickly assessed. The effects of traffic signal timing
changes can be monitored in real time to determine if
the desired effect has been met and if the change can
become permanent. For additional details on traffic
signal timing as part of a Complete Street, see Traffic
Signal Operations and Design.
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Quick-Build Roadway Enhancements

Travel Lanes

Travel lane configurations and widths can be adjusted
as part of a quick-build project. These changes can
impact on the speed of vehicles on the road and can
provide additional space for other modes of travel. For
details on widths of travel lanes refer to the Roadway
zone section.

Curbspace Management

Pavement markings, colored paint, and/or delineators
are potential temporary measures that can be used to
delineate areas of the pavement where cars should not
park under the interim conditions of the quick-build
projects. The limits of the no-parking zone can then be
increased or decreased based on the performance of
the change and any public feedback that is received.
Refer to Curbspace Management for further details.

Curb Extensions

Curb extensions are extensions of the pedestrian area
into the intersection that provide shorter pedestrian
crossing distances and slow vehicles. This method can
be applied temporarily using delineators, pavement
markings, and/or painted asphalt.

Baltimore is removing underutilized parking spaces for better use along the curb.
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Guidance
» Can be used to shorten crossing distances and
decrease effective turning radii for vehicles.

» Can be used to reduce illegal parking near

intersections.
» Can be used in conjunction with on-street parking.

» For a temporary setup, detectable warning surfaces
should be kept at the edge of the existing curb line,
and the crosswalk should align with them.

» For details on final installation, see the Complete
Streets Intersection Toolbox.

Design
» 20’ minimum length measured from the intersecting
roadway.

» Typically T narrower than the adjacent parking lane.

» Detectable warning surfaces may also be placed in
the curb extension.

» For details on setting corner radii, see Corner Design.

Pedestrian Safety Islands

Quick-build pedestrian safety islands are at-grade
places for pedestrians to wait mid-crossing at an
intersection. For further details on the design of
pedestrian safety islands, see the Complete Streets
Intersection Toolbox. Pedestrian safety islands can be
applied temporarily using bollards, pavement markings,
and/or painted asphalt. For a temporary condition,
signal timing should be set for a pedestrian to cross the
full distance of the roadway crossing in one stage.

Flush Medians

A flush median is a continuous area located in the
middle of the travelway that delineates traffic traveling
in opposite directions. Flush medians reduce the travel
lane width and can slow traffic. For further details refer
to the Median Subzone section.

EMERGING TRENDS

Chicanes

Chicanes are offset elements that add lateral shifts to
the vehicle travelway. Chicanes require drivers to weave
around offsets, which can be outlined with curbs or

any vertical barrier element. For further details refer to
Travelway Subzone section.

Transit Boarding Islands

The location and accessibility of transit boarding
islands is an important aspect of a Complete Street.
During installation of a quick-build project, the
location of transit stops can be adjusted to find the
optimal location. Moving of transit stops needs to be
coordinated with MTA. For additional details on transit
stops, see Transit Facilities.

Uses for Reclaimed Space as a
Result of a Quick-Build Project

Bicycle Facilities

Bicycle facilities can be added to a Complete Street
as part of a quick-build project. These are typically
limited to the various types of shared facilities, bike

lanes, or protected bike lanes. For further details on the

Floating Bus Stop on Harford Road
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installation of bicycle facilities refer to Bicycle Facilities,
as well as the Complete Streets Intersection Toolbox.

Curbspace Micromobility Corrals

Curbspace bike and scooter corrals repurpose a

single curbspace parking space into a curbspace bike
parking space or micromobility corral. These spaces
can typically fit 8-12 bicycles. The creation of these on-
street parking areas provides the opportunity to clear
out bike parking that is typically placed on the sidewalk.
As a result, the sidewalk space becomes available

for additional pedestrian movements and/or for local

business use. See Micromobility for additional guidance.

Parklets/Stoplets

Also known as street seats or curbside seating, parklets
are public spaces that were previously curbside

parking spaces. These spaces can be implemented

at either road elevations or at the curb/sidewalk
elevations. These spaces can be used as public seating,
micromobility corrals, or for landscaping. Stoplets follow
the same principles as parklets, but are installed for the
purpose of allowing buses to load and unload in the
travel lane rather than having to pull curbside.

Reclaiming space to support local businesses and micromobility
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Guidance
» Recommend removal during Winter months.

» Typically made from wood, with planters or other
landscaping elements.

Design

» The design of the foundation/structure should
accommodate drainage against the curb to prevent
water pooling.

» A wheel stop or concrete barrier should be placed at a
desired distance of 4’ in advance of the parklet.

» Vertical elements should be placed along the outside
edge of the parklet to visually delineate it to drivers.

» The minimum length of a parklet is one standard
parking space (18’-20’) or 3-4 angled parking spaces.

» The width of a parklet should be approximately 17’
less than the striped parking lane, or 7°. Special
circumstances may warrant a wider parklet, such as

when placed adjacent to diagonal parking.

» The parklet is to be flush with the curb and sidewalk.

Intersection Murals

Intersection murals provide residents and local artists
opportunity to beautify existing intersections using

&
=
O
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acrylic traffic paint. These murals can add beauty and
character to the standard intersection. To assist with
slowing vehicle speed, these murals can be paired with
several different safety objects.

Guidance
Can be paired with other green infrastructure changes
to create a “streetscape-like” environment.

Best used on low-volume, low-speed intersections.

Design
Murals cannot encroach on existing crosswalk
pavement markings and shall be outside of the

travelway.

Pedestrian Plazas

Pedestrian plazas are areas at irregular and
underutilized intersections that are converted from
“empty space” to pedestrian-use areas. These plazas
can provide local businesses and neighborhoods with
additional space to provide street furnishings, plantings,
seating areas, and other neighborhood improvements.

Guidance
To further assist with delineation from the travelway,
surface material treatment should be considered.

Special signing should be considered to warn drivers
of temporary structures.

Structures should be movable to assist with local
maintenance work.

Structures that are in areas of potential conflict of
turning or errant vehicles should be reinforced.

Design
Plazas need to be clearly delineated with vertical
elements to prevent encroachment from vehicles.

Plazas should be ADA-compliant even in the interim
condition.

Provide pavement markings that additionally prohibit
parking adjacent to the plaza area.

EMERGING TRENDS
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As the different modal needs of city streets continue to
evolve, the safety of vulnerable road users should be
evaluated regularly. To improve safety and delineate

different modes of travel, cities have been implementing

new, low-cost materials and treatments in their street
design.

While permanent features are designed and constructed

to existing Baltimore City Department of Transportation
Standards, new emerging materials and construction
techniques should be utilized to improve safety and
comfort for all modes of travel on City streets in a short
period of time.

The materials and treatments listed within this

section can be utilized as part of a quick-build project
or permanent treatment in the development of a
Complete Street. For details on additional quick-build
only materials, see Quick-Build Strategies. The use of
any non-standard material shall be approved by the
Baltimore City Department of Transportation prior to
implementation. The materials listed within this section
describe

Signing and Pavement Markings for
New Modes of Travel

Signing and pavement marking guidance needs to

be continuously monitored and updated to keep

up with emerging modes of transportation (such as
micromobility, autonomous vehicles, etc.). Users of
these modes may be new to using the facility type
thus simple and clear signing and pavement markings
should be implemented so that users understand the
appropriate place to operate the transportation mode.
When developing for new modes of travel, designers
should refer to:

National Association of City Transportation Officials

Maryland MUTCD
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Institute of Transportation Engineers

Emerging trends in signing and pavement marking
include:

Colored Pavement Lanes

In recent years, the use of colored pavement has
become more prominent particularly in urban areas.
Special coloring for specific modes of transportation
helps drivers and bicyclists identify restricted lane uses
and potential conflicts. Additionally, colored pavement
lanes improve traffic law compliance on restrictions.

In Baltimore City, red colored pavement lanes have
been used to delineate dedicated bus lanes and green
colored pavement lanes have been used to delineate
bicycle facilities. These have been constructed in
compliance with interim approvals by MUTCD.

Bus Lanes

Colored pavement bus lanes shall be a darker shade
of red or “Terracotta” color.

Surface applied treatments should be a Methyl
Methacrylate based product.

Colored asphalt is acceptable with red aggregate
as approved by the Maryland Department of
Transportation SHA Office of Materials Technology.

As materials technology improves and better options
may become available, additional products may be
considered for approval by Baltimore City Department
of Transportation.

Bike Lanes

On-road colored pavement bike lanes shall be “bike
lane green” as specified by FHWA.

Off-road bike facilities may be any color as approved
by the Baltimore City Department of Transportation.

Surface applied treatments should be a Methyl
Methacrylate based product.
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In-Road Pedestrian Areas

» In-road painted pedestrian areas should be a truffle
or khaki color. If part of a right-of-way art installation,
additional colors may be used. See Quick-Build
Strategies for further details.

Surface applied treatments should be a Methyl
Methacrylate based product or an epoxy binder with a
gravel or colored glass aggregate.

Other surface applied treatments may be used if they
provide enough friction factor and receive approval
from the Department of Transportation.

Separation Elements and Vertical
Delineators

Separation elements are used to visually or tactilely
enhance the separation of modal spaces including
pedestrian zones, bikeways, vehicle lanes, and
transitways. As pavement markings were once not

used on roadways and were introduced to provide
guidance to drivers and organize the flow of traffic,
vertical delineation is becoming part of the fabric of city
roads. Vertical delineators provide positive physical
control similar to that of a curb but can be placed in
narrow locations that would preclude the placement of a
physical curb. The installation of vertical delineators may
also be less expensive and labor intensive compared

to other methods of separation. For additional details

on separation treatments between the travelway and
bicycle lanes see Street Buffer Subzone section.

Flexible Delineators

Flexible delineators or “flex posts” are vertical
delineators that are designed to bend down toward
the ground when impacted by vehicle and return to a
standing position after being struck. They are typically
28”- 427in height and have reflective sheeting for
nighttime visibility.

Guidance
» Flex posts should be either 28” or 36” depending on
the need for visibility by drivers.

EMERGING TRENDS

Flexible Delineators

» 28” flex posts are appropriate for long linear
applications to prevent drivers from utilizing a space
not intended for motor vehicles.

» 36” flex posts are appropriate near high conflict
locations and parking, where additional height will
increase visibility.

» Flex posts should be able to withstand multiple
impacts from vehicles without failure. Posts made
using polyurethane exhibit greater resiliency than
other materials and should be the preference. Posts
made using polyethylene should not be used due to
the lower durability and higher maintenance costs.

» Flex posts may be used for in-road applications
anywhere to channelize the movement of any mode.
While more permanent solutions are desired, flex
posts can be implemented to provide short-term
safety improvements at a low cost.

Bollards

Bollards are decorative posts made from steel, concrete,
or other materials that are used to separate and control
road traffic from other modes. Bollards can be placed as
a temporary or permanent measure at a height between
30 to 42”. Bollards must be spaced close enough
together to prevent vehicle movements between them,
with gaps at pedestrian and bicycle crossings. If used as
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Bollards

an in-road application, bollards must be retroreflective
to be visible at night. Bollards installed permanently are
driven or anchored to the ground/roadway/furnishing
subzone and are not intended to deflect, but rather stop
a vehicle from exiting the roadway.

Planter Barrels or Boxes

Planter barrels and boxes provide an aesthetic benefit
to a street and can be implemented as a temporary
channelizing device to separate the travelway from
pedestrian areas. They are best suited for quick-build
projects as they allow for quick adjustments to their
configuration.

Concrete Domes

Concrete domes, also called armadillo-style bumps,
are higher profile alternatives to rumble strips. There
are several styles that have been utilized, and they

Concrete Domes
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can be constructed of plastic or concrete. They can be
problematic with snow removal.

Wave Delineator

A newer alternative to the flexible delineator is the
wave delineator. They are currently being used to
create temporary “pop-up” separated bike lanes. Wave
delineators allow officials to temporarily convert a non-
protected bike lane into a protected bike lane. Their
light-weight nature allows for quick installation and
removal for public demonstrations and trials to study
how the change to a protected bike lane might affect

traffic, parking and safety.

Saris Infrastructure

Wave Delineator

Raised Channelizing Systems

Raised channelizing systems are modular channelized
curbing systems that typically have flexible delineators
mounted to the top. Depending on the intended use,
the systems can be anchored or unanchored for short-
term or long-term configurations. Gaps between the
base of the channelizing system and the roadway

Applications
Bike Lanes

Qwick Kurb

Raised Channelizing Systems using Qwick Kurb
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surface should be provided to allow stormwater to flow
underneath. Raised channelizing systems can be used
as part of a quick-build project or resurfacing project.

Bike Rails

Bike rails have a similar layout to flexible delineators
with the addition of a steel barrier between the posts.
The steel rail is placed with a small 2”7 gap above the
pavement so that storm water drainage is not affected.
The overall rail height is set at 7” with the installed
vertical delineators installed at a total height between
12” to 50”. The modular system can be installed in a
temporary or permanent condition as the system is
simply anchored to the ground. This system provides
both the vertical identification of the posts along with
the protection of the steel barrier. Bike rails can be used
as part of a quick-build project, resurfacing project, or
capital improvement project.

Bike Rail

Rumble Strips

Rumble strips are a low-cost alternative to provide
separation without a significant vertical impediment.
Rumble strips provide tactile and audible cues to
separate transitways. While they are effective in certain
aspects, there are drawbacks including: bicyclists

and individuals in wheelchairs can have difficultly
traveling over the strips, and the low-profile nature of
the strips do little to stop vehicles from traveling over
them. Additionally, residents and business owners may
complain about the noise they generate.

EMERGING TRENDS
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The use of rumble strips to separate light rail transit and bicycle lanes.

Hardened Centerline Treatments

Hardened centerline treatments are used to prevent
fast left-turning vehicle speeds and enforce overall
safe turning behavior. The conception of this treatment
arose from the desire to decrease the incidence of
pedestrian and bicyclist injuries and fatalities resultant
from the failure of drivers to yield while making these
turns. Left-turns are typically more dangerous than
right-turns due to:

The driver’s sightline being blocked by a vehicle’s
“A-Pillar” (the metal border on the left side of the
windshield).

Higher turning speeds resulting from a wider turning
radius.

Drivers trying to navigate the fastest path through a
turn by ignoring and crossing the double yellow line
adjacent to either the departure or receiving lane they

are turning from/into.

Hardened centerline treatments work to minimize or
eliminate high speed aggressive left-turns by decreasing
the radius of the turning vehicle. Hardened centerline
treatments consist of modular curbs (sometimes with
vertical delineators) installed along and potentially
beyond the centerline of a road close to the intersection
or crosswalk. These modular curbs should be installed
on the entry and exit movements to prevent vehicles
from cutting the corner as they begin and end their turns.
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This reduces the speed at which these vehicles conflict
with pedestrians and improve sightlines between drivers
and pedestrians. Slow turn wedges can also be installed
in conjunction with hardened centerlines to further guide
vehicles out of conflict zones.

Hardened Center Line

Tactile Walking Surface Indicators

Tactile walking surface indicators (also called sidewalk
braille) are a system of detectable surface indicators.
They consist of a pattern of detectable bumps, cones,
or flat-topped bars and are used to guide visually-
impaired individuals along pedestrian routes and around
obstacles. Commonly called “sidewalk braille,” tactile
walking surface indicators can be navigated by walking
directly on the partially-raised surface or by maintaining
constant contact with the surface.

In the United States, the passing of the Americans with
Disabilities Act of 1990 (ADA) ushered in the use tactile
warning surfaces to indicate the boundary between
pedestrian and vehicular routes where there is a flush
instead of a curbed connection. In 1991, tactile paving
surfaces became a requirement at the edge of train
platforms and later at the top of stairs and on level
landings.
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In Europe, Australia, and Asia, tactile walking surface
indicators have been used in additional ways. Along
shared paths and plazas, tactile paving is used to
delineate pedestrian paths from bicycle/vehicular paths.
In shared spaces, tactile paving surfaces indicators
guide visually-impaired individuals around obstacles
such as tables/chairs, trees, artwork, etc.

The United States currently has no definitive guidance
on the use of tactile walking surface indicators in
ways other than the ones indicated above. The FHWA
Accessible Shared Streets publication details how
best to make shared streets accessible to vision-
impaired individuals and provides some notes on the
use of directional indicators. With no official guidance/
requirements in the United States, FHWA references
ISO Standard 23599:2012 (since revised to ISO Standard
23599:2019) in terms of the physical requirements of
tactile walking surface indicators.

According to the FHWA guide, notable practices for the
use of directional indicators include, but are not limited
to:

Directional indicators should have contrasting colors

from surrounding surfaces.

Directional indicators are typically installed in linear
fashion (turns or bends require special consideration).

Impacts on wheelchair users and other mobility-
limited individuals should be considered.

Directional indicators should not be used to define
edges between pedestrian and bicycle/vehicular
traffic (a buffer should exist).

Until regulatory requirements exist in the United
States, ISO or European standards can be referenced.

The use of tactile walking surface indicators outside
of the uses listed in the Americans with Disabilities
Act is strictly experimental and may not meet the
requirements of future regulation.



Comfort Zones

Define the comfort rone with
contrasting materiaks, colors
and detectable changes in
surface texture o enable people
who are blind o have low rision
to distinguish the comfort zone
from the shared zone. Street
furnishings, landscaping
directional indicatars, and ather
streetscape elements can alio

be used to define the space and )]

help pedestrians with vision
disabilities naviga
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Use detectable warning
surfaces to indicate the
boundary between a shared
street and a conventional
street at crosswalks of

either street.
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Slow Lanes (Mobility Lanes)

Slow lanes are mixed mobility
travel lanes for use by mobility
devices traveling between 10 to
15 mph. They are designed to

be adaptable and accommodate
new modes of micromobility,
scooters and bicycles. Unlike
traditional bike lanes, slow lanes
also typically include pavement
marking stencils for scooters.
Although, it should be noted that
at the time of this writing, the
scooter symbol is not provided in
the MUTCD. Given that the width
of these lanes is wide enough to
accommodate a vehicle, it may
be preferable for slow lanes to
be buffered or separated from
the roadway. At the time of this
Manual publication, Baltimore City
has not adopted the use of a slow
lane and micromobility devices
are encouraged to use bicycle

s> Lo

facilities. See Micromobility for )
Slow Lanes are an Emerging

further details. Trend in Complete Streets

Advisory Bike Lanes

Advisory bike lanes may be considered on low volume
roadways that are too narrow for standard bike lanes
and have traffic volumes between 2,000 ADT and
3,000 ADT with a maximum speed limit of 25 mph.
This treatment is currently considered experimental

by FHWA and must be approved by Baltimore DOT.

If implemented as an experimental treatment, DOT
would need to work through MDOT SHA and FHWA to
document the reasons for using it over other methods
and determine what level of reporting they would need
to do after implementation.
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Consistent with the City’s emphasis on traffic safety,
addressing speed management is a fundamental
element of Complete Streets. Aligning vehicle speeds
with the surrounding land use context, modal priority,
and purpose of the street is essential to the success
of Complete Streets and safety for the surrounding
community.

Excessive vehicular speeds on City streets conflict with
safe design and operation of Complete Streets, placing
a high severe injury and fatality risk to pedestrians,
bicyclists, micromobility users, and transit users.
Baltimore City experiences over 30 traffic related
fatalities per year, hundreds of serious or incapacitating
injuries, and over 5,000 total injuries. Speed
management is critical in achieving safe, livable streets.

By Law in the City of Baltimore, the desired speed for

a street shall be equal to the target speed and posted
speed. The speed limits on non-highway roadways
should be set, not based on 85th percentile speeds, but
on the desired speed for that street based on the land
use context and modal priority.

An Approach to Managing Vehicular
Speeds

The approach below should be followed to manage
vehicular speeds on City streets.

1. Understand the Community and Purpose of the
Street

Identify the Street Type that reflects land use
context and function of the street. Understand the
modal priority and other factors that influence the
need for speed management:

a. School zones (and time of day arrival /
departure)

b. Community centers, playgrounds, other activity
centers

c. Level of pedestrian activity
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d. Major transit hubs / stations
e. Transit priority street
f.  Bicycle and micromobility priority street

Identify the Target Speeds Associated with the
Street Type, Design the Street to Meet the Target
Speed

Use design elements to manage vehicular speed,
applying the following treatments/roadway
characteristics:

a. Lane widths/roadway geometry
b. Signal timing

c. Speed limit signage

d. Intersection toolbox

e. Corner design

f.  Traffic calming measures
g. Landscaping

h. Curbspace management

Take a Comprehensive Approach to Implementing
and Monitoring City Streets

Successfully controlling speeds on Baltimore’s
streets requires coordination between traffic
engineers, planners, community outreach

specialists, and the Police as outlined below:

a. Evaluate: Create / maintain a data-driven
process to track and compare posted speed
limits verses prevailing speeds (85th percentile),
identify high-risk locations on city streets.
Assess information by time of day and day of the
week.

b. Engage: Listen to the community to understand
the community perspective and driver behavior.

c. Educate: With communication specialists
and the Police, launch education campaigns
to emphasize the risks of speeding and the
associated penalties.

d. Engineer: Modify the street design and
operation using countermeasures listed in
Intersection and Street Crossing Control and
FHWA’s Speed Management Toolkit.

EMERGING TRENDS

e. Enforce: After educating the public, enforce
speed limits.

While education and enforcement are components of
an implementation process, engineering should be the
primary focus for speed management, as real physical
changes are the most proven methods of slowing
vehicle speeds and increasing safety. Achieving
significant speed reduction through education can

be extremely difficult, and consistent enforcement is

resource intensive.

Speed Management Resources

Institute of Transportation Engineers Speed
Management for Safety Resource Hub:
https://www.ite.org/technical-resources/topics/speed-
management-for-safety/

Federal Highway Administration:
https://safety.fhwa.dot.gov/speedmgt/

National Association of City Transportation Officials
Speed Management Design Guidance:
https://nacto.org/publication/urban-bikeway-design-
guide/bicycle-boulevards/speed-management/#design
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Stormwater management (SWM) systems consist of best
management practices (BMPs) that collect stormwater
runoff for water quality treatment (e.g. filtering to remove
pollutants) and/or detaining a portion of the runoff

for slow, controlled release that mitigates adverse
downstream impacts such as flooding or erosion. A
subset of SWM systems includes sustainable, green
infrastructure BMPs and design approaches that

mimic the natural hydrologic cycle, emphasize runoff
reduction, and improve water quality. These systems are
referred to as “Sustainable Stormwater Management”
(SSWM) and are also known as “Green Infrastructure”
practices.

Key elements of SSWM include reducing runoff by
promoting infiltration, minimizing impervious areas,

and increasing vegetative cover. Benefits of increased
vegetative cover include enhancing aesthetics, reducing
runoff by capturing a portion of the rainfall before it
reaches the ground, as well as providing pollutant
removal through filtering and nutrient uptake. A key
feature of urban SSWM BMPs are that they are typically
small practices with limited footprint that are integrated
into roadway/sidewalk environments with minimal
impact to the desired function of the roadway/sidewalk.
These practices should be designed to require minimal
maintenance.

The guidance presented below describes planning and
design considerations for urban sustainable stormwater
management (SSWM) as well as a description of
practices that may be applicable in Baltimore including
practices that are consistent with and complement
Complete Streets.

Water quality enhancement/pollutant removal and
downstream rate of flow control requirements of
SSWM facilities must follow specific guidelines and
recommendations of the 2000 Maryland Stormwater
Design Manual and the Baltimore Department of
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Public Works (DPW). Drainage design (e.g. spreads
along roadways, storm drain sizing/hydraulic gradient,
drainage structure sizing/configuration), structural
design (e.g. planter boxes, inlets/manholes, curbs,
retaining walls) and related public safety requirements
must be in accordance with Baltimore City Department
of Transportation requirements. Curbing adjacent to
SSWM facilities must be designed to withstand impacts
from vehicles including snow plows.

SSWM facilities shall also be designed using guidance
presented in the NACTO Urban Street Stormwater
Guide (NUSSG) as well as in accordance with
requirements and/or preferences (such as aesthetics,
maintenance, etc.) of the Baltimore DPW.

SSWM techniques can be incorporated into large- and
small-scale Complete Streets projects, and should

be identified early in project development. On larger
Capital Improvement Projects, the treatment / technique
practices should be evaluated throughout the project

to ensure maximum stormwater management benefits
from the proposed practices. This is discussed in further
details in the Project Delivery Process section.

The planning and design of green stormwater
infrastructure within the City of Baltimore should include
coordination/partnerships with relevant stakeholders
such as:

Baltimore Department of Planning

Baltimore Department of Public Works (DPW)

Baltimore Department of Transportation (DOT)

FEMA (if regulated floodplains are impacted)

Baltimore Office of Sustainability

Baltimore Department of Recreation and Parks’
Forestry Division (Forestry Division)

Baltimore Department of Planning

Community organizations such as HOAs or business
communities

Adjacent Counties or other jurisdictions
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» Non-profit organizations

The purpose of this coordination is to ensure the
interests of all stakeholders are addressed, water
quality enhancement is maximized, conflicts with other
projects are avoided, funding sources are coordinated,

and public safety is ensured.

The location of green stormwater facilities within
the City right-of-way must be evaluated carefully,
considering the following feasibility factors:

» Utility conflicts: Locations that are free of existing
underground utilities are preferred, however, in some
cases, utilities can be encased or otherwise protected
and allowed to pass through or under a SWM BMP.

» Cost-effectiveness: Does the facility have a significant
enough amount of stormwater flowing to it either by
surface or underdrain tie-ins to make it cost-justified?

X

Potential for flooding: Does the project site have a
history of flooding that may impact the effectiveness
of the facility?

EMERGING TRENDS

» Depth to seasonal high groundwater.
» Soil conditions.

» Availability of connections to existing storm drain
systems as well as the potential for adverse upstream
and/or downstream impacts to these systems.

Impact on Complete Streets project goals:

Does the installation of the system impede on
accessible pedestrian design, proposed bicycle and
micromobility routes, or transit operations?

Sustainable Stormwater
Management BMPs (Elements)

The following section provides a summary of the types
of sustainable BMPs that can be implemented as part of
green infrastructure and/or as part of Complete Streets
in Baltimore. Table 10 serves as a BMP selection guide
by relating select BMPs to their applicable/preferred
Street Types/locations. For additional details on the
Street Types, refer to Chapter 2 of this Manual.

Table 10. Sustainable/Green Stormwater BMP Selection Guide

Street Type
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Type of Sustainable/Green BMP Qo a =) 2Z | O 20 | Z0 1= m
Bioretention Planter X X X X X X X X X X
Biofiltration Planter X X X X X X X X X X
Bioretention Swale X X X X X
Stormwater Tree X X X X X X X X X X
Permeable Pavement X X X X X X X X X X
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Described below are the sustainable/green infrastructure
BMPs that are listed in Table 10. General guidance and
design parameters are provided for each BMP.

Stormwater Planters

Stormwater planters or planter boxes are BMPs used
within the furnishing subzone of the sidewalk or the
curbspace area of the roadway to provide water quality
enhancement of the stormwater runoff that can be
directed into a facility. For additional information see
Furnishing Subzone and CCurbspace Management.

Bioretention Planters

Bioretention planters are green infrastructure BMPs that
provide water quality enhancement by capturing and
filtering runoff within an area bounded by curbing. This
type of BMP does not have positive outlet and relies
infiltration to drain the facility. These planters reduce
runoff volumes of surface flows by promoting infiltration
and provide water quality stormwater treatment via
filtering and infiltration.

L
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Bioretention Planter
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Guidance
Since the quantity of filtered runoff is directly related
to the surface area of the filter media, maximize the
surface area of the planter and/or connect multiple
planters in series. This will also reduce adverse effects
of debris collecting in the facility.

The base of the planter should be 4’ in width or
larger for best plant health but may be narrowed for
situations with limited space.

The length of planter boxes should be based on the
desire to maximize water quality benefits, meeting
SWM requirements, and with due consideration of
site-specific constraints such as the presence of light
poles, utilities, etc.

Maximum ponding depth typically should not exceed
6” to 12”. Larger planters may require increased
barrier strength and greater barrier width to prevent
pedestrians from stepping/falling in planters.

Planters located directly next to street parking should
include a step-out zone of typically 36” to allow
pedestrians to safely exit vehicles, while also including
through zones of at least 5’, so pedestrians can access
the sidewalk from the step-out zone.

Seating may be incorporated into the sides of the
planter. If the drop from top of seating to bottom of
the planters exceeds 307, determine if safety backing
and/or fencing is needed to lessen the chance of
pedestrians falling into the facility.

Use plants that can handle seasonal flooding or
drought, are tolerant of road salt and other chemicals
used for deicing, and require minimal maintenance.

Design

The planter barrier should be detectable by a cane,
utilizing curb or low fencing as approved by Baltimore
DPW.

Plants within the planter are to be approved by
Baltimore DPW and Forestry Division.

Bioretention planters must allow sufficient access from
street parking to sidewalk and must not encroach
upon pedestrian walking paths.
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Planters must be sized correctly to handle all runoff
that reaches the facility and may be linked together to
handle increased runoff loads.

These facilities should be designed to collect runoff
from a small storm, approximately 1” of rainfall. Design
of the facility should include measures to convey
runoff from larger storm events away from the facility

Planters must drain within 24-72 hours after rainfall to
avoid bacteria or algae formation.

Biofiltration Planters

Biofiltration planters are similar to bioretention planters,
except they incorporate an underdrain system that
provides a positive outlet. The underdrain system is
discharged into an adjacent inlet, manhole, or open
swale that has adequate depth to receive flow for

the underdrain system. As with bioretention planters,
biofiltration planters are designed to collect runoff and
filter it through filter media into an underdrain. These
planters reduce downstream flow rates by detaining
runoff for slow/controlled discharge and provide water
quality stormwater treatment via filtering.

Biofiltration Planter

EMERGING TRENDS

Guidance

Since the quantity of filtered runoff is directly related
to the surface area of the filter media, maximize the
surface area of the planter and/or connect multiple
planters in series. This will also reduce adverse effects
of debris collecting in the facility.

The base of the planter should be 4’ wide or larger for
best plant health but may be narrowed for situations
with limited space.

The length of planter boxes should be based on the
desire to maximize water quality benefits, meeting
SWM requirements, and with due consideration of
site-specific constraints such as the presence of light
poles, utilities, etc.

Maximum ponding depth typically should not exceed
6” to 12”. Larger planters may require increased
barrier strength and greater barrier width to prevent
pedestrians from stepping/falling in planters.

Planters located directly next to street parking should
include a step-out zone of typically 36” to allow
pedestrians to safely exit vehicles, while also including
through zones of at least 5, so pedestrians can access
the sidewalk from the step-out zone.

Seating may be incorporated into the sides of the
planter. If the drop from top of seating to bottom of
the planters exceeds 307, determine if safety backing
and/or fencing is needed to lessen the chance of
pedestrians falling into the facility.

Use plants that can handle seasonal flooding or
drought, are tolerant of road salt and other chemicals
used for deicing, and require minimal maintenance.

Design

The planter barrier should be detectable by a cane,
utilizing curb or low fencing as approved by Baltimore
DPW.

Plants within the planter are to be approved by
Baltimore DPW.

Every 20-40’ provide at least 5’ of access to curb from
sidewalk.
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If it is desired to prevent infiltration into the underlying
soil, the planter box may require a bottom.

Include a perforated pipe under the drain layers to
collect runoff.

These facilities should be designed to collect runoff
from a small storm, approximately 1” of rainfall. Design
of the facility should include measures to convey
runoff from larger storm events away from the facility.

The planter must drain within 24-72 hours after

rainfall.

Bioretention Swale

Bioretention swales are shallow stormwater conveyance
features that also provide pollutant removal through
infiltration, filtering of runoff, and nutrient update. Swales
are best suited for use in median areas or linearly along
open section roadways or roadways with significant
adjacent grass or open space.

Swales have flat bottoms and sloped sides to help
infiltrate runoff as it moves downstream. These features
are cheaper to build than planter boxes but require more

Bioswale
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horizontal space than bioretention/biofiltration planters.
Optimally, runoff should enter swales as sheet flow.

Guidance
The longitudinal slope will generally follow the
adjacent street. Flatter slopes are preferred as flow
velocities will be low and pollutant removal enhanced.
Steeper slopes, and the associated higher flow
velocities, will have lessened pollutant removal and
be subject to the potential for erosion of the swale
bottom and side slopes.

To enhance pedestrian safety and to avoid pedestrian
traffic on swale, railings or other barriers should be
provided along the sidewalk adjacent to the swale.
Regular access paths should be provided to connect
the sidewalk to the street.

If the area has street parking, consider a 12-24” step-
out zone and a reduced slope (3H:1V) for increased
pedestrian safety.

Level area at the edges of the swale should be
compacted in case of foot traffic or vehicle traffic on
the perimeter of the swale.

Depending on the longitudinal slope of the swale, the
bottom width may be uniform or widened to form level
ponding area.

Design
The bottom area of the swale should have a minimum
width of 12” but may be increased for better runoff
control.

Side slopes should be between 2.5 to 4H:1V
(horizontal: vertical).

Stormwater Trees

Stormwater trees provide water quality benefits by
capturing rainfall, reducing runoff, and transpiring water.
They also provide shade and cover pedestrians from
rainfall and reduce heat urban effects. Trees included

in urban design are often aesthetically pleasing for
pedestrians and motorists and provide other benefits
such as dampening noise pollution and improving
mental well-being.
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Trees are commonly planted in trees wells, for a single
tree, or tree trenches for a series of trees. Tree wells and
trenches have walled sides and may have a subsurface
system for distributing runoff. Trees wells and trenches
are often constructed in the furnishing subzone of
sidewalks or in the center median of streets.

Guidance
Consider trees that will maintain year-round benefits.

Select trees that provide reasonable amounts of
shade in areas with high pedestrian traffic.

Be sure there is adequate root space for the tree to
grow within the tree box/trench to avoid pavement
cracks and improve tree health.

Design
Plant a diverse range of trees to provide food and
shelter for wildlife as provided in the Baltimore City
Street Tree Species List and as approved by the
Baltimore Department of Recreation and Parks’
Forestry Division.

Use root barriers to ensure tree roots are growing in
the correct directions.

Provide an option to install a sub-surface system to
capture runoff and distribute it to the tree boxes/
trenches.

Tree branches should not hang lower than 8-14’ above
the street surface to avoid collision with vehicles and
bicyclists.

Permeable Pavement

Permeable pavement materials, such as permeable
concrete, asphalt or paver blocks, allow for water to
infiltrate through paved surface (e.g. streets, sidewalks,
courtyard areas, etc.), effectively reducing runoff. The
primary benefit to this practice is reducing impervious
areas as opposed to serving as a stormwater
management practice for treating adjacent areas. This
practice is best fitted for use in sidewalk areas and
areas with minimal traffic. This practice should generally
not be used in roadway travelways.

EMERGING TRENDS

Permeable pavement is typically not used in the City of
Baltimore due to maintenance concerns, in particular
clogging of the surface. If used, permeable pavement
is best suited in areas with permeable soils but, can
also be implemented in other areas if underdrainage is
provided. Run-on, in particular from vegetated areas,
must be avoided. Because of maintenance and other
concerns, prior approval/acceptance should be obtained
from the Baltimore Department of Transportation and
Baltimore DPW before advancing beyond concept
design.

Guidance
On surfaces that will be used by bicyclists or
micromobility users, avoid interlocking pavers that
may settle over time. Use pervious asphalt or concrete
instead.

Design
Materials, including concrete or asphalt pavement
mixes or pavers, must be approved by the Baltimore
City Department of Transportation.

Sustainable Stormwater

Configurations

The benefits of SSWM BMPs presented above can
be maximized by implementing their use in optimal
situations. These situations include:

Stormwater Transit Stop

Stormwater transit stops are standard transit stops

with stormwater facilities incorporated into them. In
addition to enhancing water quality, they are intended to
increase the comfort for riders and can provide further
delineation between the pedestrian subzone and transit
station space.

Guidance
Consider the heavy volume and nature of the
pedestrian traffic in these areas before proposing
facilities such as bioretention/biofiltration planters that
could be a hazard or that collect trash and debris.
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Design
Transit stops shall meet all accessibility requirements.

P

Consider the use of curbs, short walls, benches,
fencing, or railing provide clear delineation between
the transit areas, such as transit platforms, and
bioretention cells and other SWM areas.

Tree branches or plantings must not block the
sightlines of the transit vehicle to the transit stop.

Stormwater Curb Extension

Curb extensions narrow the roadway causing drivers

to slow down and be more aware of pedestrians, and
create a shorter crossing distance for pedestrians at
intersections or midblock crossings. The space created
by the curb extensions can be used for bioretention or
other SSWM facilities as well as for street trees or street
furniture, providing these features do not inhibit sight
distance at the crossing.

DRAFT

Guidance

Coordinate with MTA to ensure that the proposed
location of the stormwater facilities does not conflict
with any current or future plans for transit stops.

If transit is present, consider the installation of a

stormwater transit stop.

Placing stormwater curb extensions where street
parking is already prohibited can enable installation
without affecting curbside access.

Design

»

Design the curb extensions per the Complete Streets
Intersection Toolbox and Corner Design sections.

Positive drainage should be maintained along the
curb line to prevent ponding along the curb extension.
The curb return bump should be angled between 30
and 60 degrees to allow street sweeping.

Stormwater plantings in curb extensions should not
reach more than 24” in height at full maturity and shall
be approved by Baltimore DPW.

Sustainable Stormwater Management along Pratt Street
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The guidance provided above describes sustainable,
green infrastructure BMPs for uses in urban streets.
These practices are applicable to urban areas
because they are typically small practices with limited
footprint that are integrated into roadway/sidewalk
environments with minimal impact to the desired
function of the roadway/sidewalk. More detail and an
expanded description of these practices, including
additional design considerations, can be found in the
NACTO Urban Street Stormwater Guide (NUSSG). More
guidance on developing construction details for the
BMPs can be found in the 2000 Maryland Stormwater
Design Manual.

EMERGING TRENDS

New transportation options are emerging, and existing
transportation modes are rapidly changing due to
advances in technology and a cultural shift to a shared-
mobility mindset. Given the swiftness of these changes,
agencies are limited in their ability to provide timely
guidance for safely accommodating and regulating
these transportation modes.

This section provides guidance for micromobility
(addressed in further detail in the Micromobility
subsection), ride-hailing services, and autonomous
vehicles. At the time of this Manual’s publication,
industry guidance for these transportation modes is
limited and not widely accepted.

Emerging transportation modes provide the City an
opportunity to implement a new modal hierarchy,
improve street safety (consistent with the Baltimore
Vision Zero Initiative), and improve transportation equity.
The City must understand the challenges associated
with these emerging trends in order to successfully
leverage them for positive change. This section
identifies emerging trends and provides strategies to
address challenges and optimize opportunities. This list
is not all inclusive and may change with new technology
and market demand, however these strategies should
be implemented with all new modes of travel.

Micromobility

The City has approved the use of electric ride-share
micromobility devices. As discussed in Micromobility,
the preferred location for their operation is within
bicycle facilities (see the Bicycle Facilities subsection
for more detail). The Micromobility subsection also
addresses micromobility corrals, which can be placed
within the furnishing subzone or curbspace. The
Emerging Materials and Treatments section discusses
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the potential for using a slow lane for micromobility
devices.

Challenges
Although scooters and other micromobility devices
should use the on and off-street bicycle facilities,

guidance is limited for novices or tourists new to or
unfamiliar with using micromobility on City streets
and;

many streets do not have bicycle accommodations.

Therefore, users are left without a clear understanding

of where to travel. Depending on the Street Type,
sidewalks and street travel lanes vary in the degree
to which they provide safe accommodations for these
devices.

Scooters may not have the same maneuverability and
braking capabilities of a bicycle, and they also have
smaller tires that are less equipped to navigate bumps
safely.

Devices docked in pedestrian zones, shared-use
paths, and streets present a hazard to others and is
unsightly.

Deployment of these devices is normally based on
forecast demand, limiting access for all users and
communities.

Opportunities for Action
Monitor industry approved signing and markings
for micromobility devices and continue to assess
wayfinding and advisory signing prospects.
Partner with Police through Vision Zero initiatives to

educate the public and enforce traffic laws.

Assess methods for the City to manage parking of the
dockless devices, including incentivizing the use of
micromobility corrals.

Continue monitoring/documenting service patterns.
Engage community interest in an equitable program
expansion to support underserved communities.
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Ride-Hailing

With the exponential growth in ride-hailing apps and
ridesharing programs over the past several years,
travelers are benefiting from unregulated accessibility
to specific destinations, and can now be picked-up and
dropped-off anywhere. These services are primarily
provided by Transportation Network Companies (TNCs).

Challenges
City curbspace is valuable and there is limited space
for TNCs to operate appropriately.

Other than deploying law enforcement personnel,
there is currently no regulation or control over pick-up
or drop-off locations.

This service is normally based on forecast demand,
limiting access for all users and communities.

Opportunities for Action
Assess methods to strategically evaluate curbspace.
Evaluate street use and modal priorities when
optimizing curbspace area. Investigate opportunities
to use technology to regulate TNC pick-up and drop-
off locations.

Continue monitoring/documenting service patterns.
Engage community interest in equitable program
coverage to support underserved communities.

See Curbspace Management for strategies to optimize
the curbspace area.

Autonomous Vehicles (AVs)

Autonomous vehicle technology is rapidly developing,
and their deployment may soon become a reality. It

is anticipated that ride-hailing and goods delivery will
become the first prevalent uses of autonomous vehicles.
There are many potential benefits of AV use including:

Improved safety for all street users.

Greater access to vehicles by a higher percentage of
the population.

Reduced need for on-street extended period parking.
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Reduced travel lane congestion and improved travel
times.

The goal of transportation planning in Baltimore City

is to encourage the most efficient modes of travel
including walking, biking, and using micromobility and
transit. So, while autonomous vehicles potentially bring
many benefits, they are still low-occupancy vehicles
and should not be prioritized over other transportation
modes. The City should adapt to the use of autonomous
vehicles while still providing incentives and initiatives for
walking, biking, micromobility, and transit use. l.e., the
modal hierarchy stated in this Manual remains the same
regardless of technological advances in automation.

Challenges
AVs unlimited access on public streets.

AV use likely to create a high demand for short-term
docking.

Industry pressure to integrate the traffic signal/ITS
City-owned technology with AVs.

Need to identify design/infrastructure changes to
the City streets to safely operate AVs to optimize the
movement of people, following the modal hierarchy
defined in this Manual.

Identify policies to safely operate AVs, ensuring
compliance with the modal hierarchy defined in this
Manual.

Ensure that AVs are accessible in an equitable
manner.

Opportunities for Action
Working through the planning process, identify streets
or areas of the City that prohibit AV access.

As outlined in the Curbspace Management section,
establish a prioritization process to manage the
anticipated docking demand.

Coordinate Complete Streets efforts with the Traffic
Division as outlined in the Traffic Signal Operations
and Design section of this Manual.

Monitor industry emerging technologies to manage
the safe operation of AVs, while ensuring compliance

EMERGING TRENDS

with Complete Streets design standards, modal
hierarchy, and curbside management programs.

Update this Complete Streets Manual to reflect the
integration of AVs, starting with policy direction.

Include in the AV policies an equity assessment to
promote accessibility for underserved communities.
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IMPLEMENTATION

This chapter provides direction on ensuring that the City’s programs, processes, and

procedures effectively implement the new Complete Streets design standards, and

ensuring that transparency and accountability are provided in the project development

and delivery processes.

This chapter includes the following policy and procedures direction:

1.

Addressing Equity in Baltimore: As input into the project prioritization process,
assess transportation disparity trends and recommend ways to reverse the trends.

Apply an equity assessment tool to identify underserved communities.

. Equity in Community Engagement Policies: when initiating, developing, and

delivering a Complete Streets project, engage the public with an equitable approach

to race, income, age, and accessibility.

. Project Prioritization: rank and select the City’s transportation and relevant public

works infrastructure projects based on a transparent process that balances data-
driven safety, accessibility, and mobility metrics with an equity assessment to serve

underserved communities.

Project Delivery Process: From project identification to construction, project delivery
checkpoints are identified to ensure City programs adhere to the Complete Streets

guiding principles.

. Annual Report to Measure Progress: The City Council’s Complete Streets Ordinance

requires annual reporting of the City’s progress in achieving transportation system

performance and economic development goals in an equitable manner.
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ADDRESSING EQUITY IN

BALTIMORE

Per the Complete Streets Ordinance, Baltimore

will apply an equity assessment when prioritizing
new Complete Streets transportation projects. The
Ordinance states that “the equity assessment shall
consider transportation disparity trends based on
race, gender, sexual orientation, age, disability,
ethnicity, national origin, or income and recommend
ways to reverse these trends. It shall assess and

recommend ways to eliminate structural and institutional

discrimination in transportation based on immutable
characteristics.” This section of the Complete Streets
Manual defines transportation equity and provides
equity considerations for the City’s transportation
planning and implementation processes.

To lead change, and as an integral part of the project
prioritization process, the City will evaluate how the
distribution of City transportation resources impacts
historically underserved communities. Baltimore City
has inequitably distributed resources and investment
among communities for decades. These imbalanced
distribution patterns in Baltimore can be traced back
to settlement patterns, discriminatory policies, and
gentrification, and communities continue to this

day to be impacted by the repercussions of these
discriminatory policies and practices. Historically
underserved communities experience challenges such
as decreased traffic safety, urban heat islands, poor air
quality, and lower life expectancy.

There are many effects of inequitable transportation
resource allocation that fall hardest on vulnerable

members of the community including low-income
residents, minorities, children, persons with disabilities,
and older adults. Typically, these communities have
difficult or restricted access to educational and
employment resources, own fewer vehicles, have longer
commutes and higher transportation costs, and face
increased safety risks and disinvestment. For example,
Baltimore’s Oldtown and Middle East neighborhoods
have a median household income of $19,127, well

below the average Baltimore household income of
$46,641, and 66.2% of those households have no
access to a personal vehicle (compared to the Baltimore
average of 29% of households that have no access

to a personal vehicle).! Further, it takes 45 minutes or
longer to commute to work for 34.5% of the residents

in the predominantly Black Baltimore neighborhoods of
Sandtown-Winchester and Harlem Park.?

Baltimore recognizes that many communities within
the City have a greater reliance on non-automobile
transportation infrastructure simply because of the
higher cost to own, operate and maintain a vehicle
compared to using transit, walking, and cycling.
Identifying and serving these communities with
affordable transportation choices is one of the primary
reasons why the City has committed to the new modal
hierarchy and producing this Complete Streets Manual.

Baltimore’s commitment extends beyond establishing
the new modal hierarchy and includes a change to the
processes used to prioritize transportation investments.
The City has traditionally evaluated transportation
investments based on safety, accessibility, asset
condition, and mobility metrics and considered

1. 2013-2017 data. Source: Baltimore Neighborhood Indicators Alliance, Jacob France Institute and the University of Baltimore. Vital Signs 17. Spring 2019.

2.96.1% of Sandtown-Winchester and Harlem Park residents are Black or African American, compared to the Baltimore average of 62.3% (2013—-2017 data). The average
percentage of people who have a work commute of 45 minutes or more in all of Baltimore is 20.8% (2013-2017 data). Source: Baltimore Neighborhood Indicators Alliance,

Jacob France Institute and the University of Baltimore. Vital Signs 17. Spring 2019.
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ADDRESSING EQUITY IN BALTIMORE

potential outcomes resulting from investments, such
as safety considerations and reducing delays on highly
congested roadways. These data-driven processes

for each transportation program remain important in
prioritizing investments, particularly those pertaining to
the “TowardZERO Baltimore” Initiative, and the City’s
upcoming commitment to Vision Zero. Baltimore will
continue to employ data-driven processes to prioritize
City resources but will now also ensure that an equity
assessment is included.

Moving forward, in order to reverse historic

inequities related to transportation service

and safety, the City of Baltimore will use data
related to historically marginalized groups to

inform transportation investment decisions.

TowardZERO Baltimore

TowardZero Baltimore is a long-term
initiative to prioritize safety within the
City’s multi-modal transportation network.

TowardZERO Baltimore supports the
Vision Zero principles of eliminating all
traffic fatalities and severe injuries, while
increasing safe, healthy, and equitable
mobility for all.

More information on the TowardZERO
Initiative and Vision Zero can be found at

https://transportation.baltimorecity.gov/
towardzero-baltimore
and
https://visionzeronetwork.org.
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Defining Equity in
Transportation

Definitions of equity can vary in nuance and application.

At its most basic level, equity is the quality of being fair
and impartial. But when defining equity as it relates to
the City, and specifically to Baltimore’s transportation
system, the definition must be refined.

The Baltimore City Equity in Planning Committee

states that “an equitable Baltimore addresses the
needs and aspirations of its diverse population and
meaningfully engages residents through inclusive and
collaborative processes to expand access to power and
resources.”® The Committee promotes the use of an
equity assessment that includes structural, procedural,
distributional and transgenerational equity.

Equity Assessment

1. Structural Equity: What historic advantages or
disadvantages have affected residents in the
given community?

Procedural Equity: How are residents who
have been historically excluded from planning
processes being authentically included in the
planning, implementation, and evaluation of the
proposed policy or project?

Distributional Equity: Does the distribution of civic
resources and investment explicitly account for
potential racially disparate outcomes?

Transgenerational Equity: Does the policy
or project result in unfair burdens on future
generations?

Source: https:/planning.baltimorecity.gov/equity-planning-
committee#Defining Equity

3. https://planning.baltimorecity.gov/equity-planning-committee#Defining Equity
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The Baltimore City Department of Transportation
Complete Streets Manual’s guiding principles defines an
equitable transportation system as one that is safe and
accessible, improves mobility for all users regardless

of race, income, gender, age, disability, health, English
language proficiency, and vehicular access, and reflects
neighborhood values and promotes economic vitality.

Because the impacts of transportation infrastructure
can disproportionately and unfairly affect certain
populations and communities, it is important to
implement transportation decisions equitably. But
integrating equity considerations in transportation
investments can be complicated because communities
may not agree on how best to define “fair” and
“equitable” practices and implementation strategies.

Communities often have differing opinions on values,
needs, and infrastructure priorities. Those involved

in transportation investment decisions may carry
conscious or unconscious biases that skew the
relationship and perception of equitable disbursement
of resources throughout communities. Therefore, it is
important to differentiate equal from equitable.

To be equal means to be even or balanced, providing
the same exact amount of the same exact “something”
to everyone. To be equitable is to provide everyone
the same accessibility, but the ways that accessibility
is provided may differ. Equity brings people of differing
abilities, financial background, and other social or
physical differences to a state where they are afforded
the same opportunities. For example, safe, accessible
and efficient walking, cycling and transit routes are
cornerstones of equitable transportation as they allow
residents who don’t own, or can’t afford, a personal
vehicle to access the same educational, employment
or recreational opportunities as those who do own a
personal vehicle.
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Historic disparities of an area can automatically impact
someone born, raised or living there. The location

in which a person lives can limit their access to job
opportunities, quality schools, healthy food, green
space, healthcare, and social goods. It may also unfairly
expose them to external consequences such as poor
air and water quality, safety risks, housing barriers, and
fewer job opportunities. The systematic disadvantages
of one social group compared to another social group
leads to inequitable experiences, exposures and
outcomes.

Why is Equitable
Transportation Important?

When evaluating and prioritizing potential Complete
Streets projects, it is critical to recognize and consider
a wide range of perspectives, some which may

be divergent or conflicting. This means not simply
distributing resources evenly across the City, but
identifying the areas with the greatest need for
Deparment of Transportation's attention and resources.
It is also important to use a data-driven process to
identify, implement and evaluate equitable practices

Figure 6. Relative pedestrian danger by race and
ethnicity (2008-2017)
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Asian or Pacific White, Hispanic or

Black or African  American Indian
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Black and Latino pedestrians are more likely to be killed than white pedestrians.
(Chart from Smart Growth America and National Complete Streets Coalition.
Dangerous By Design. 2019.)
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and procedures when addressing transportation needs.
This data-driven process must not unjustly favor one
community over another due to an imbalance of power,
funds, or other resources embedded into the fiber of
communities. To favor one community over another is to
further ingrain inequity in Baltimore.

The availability and quality of transportation options
influences access to every-day amenities such as
education, healthcare and employment. Equity factors
including race, income and car ownership can influence
the availability and quality of transportation options. For
example, lower income residents are less likely to be
able to afford a personal vehicle, which limits how far,
how quickly, and how easily they can travel to a job, in
turn limiting their employment options. Individual and
community transportation inequalities also result in
safety issues. Older adults, Black Americans, and other
minority pedestrians in low-income communities have
disproportionately higher fatalities in vehicular crashes
involving people walking.* This is due in part to the history
of designing roadways that cut through communities of
color and create unsafe pedestrian conditions.

Figure 7. Location of Pedestrian Fatalities by
Neighborhood Income
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“People die while walking at much higher rates in lower-income communities

compared to higher-income ones. This is unsurprising, given that low-income
communities are significantly less likely than higher income communities to have
sidewalks, marked crosswalks, and street design to support safer, slower speeds,
also known as traffic calming.” (Chart from Smart Growth America and National
Complete Streets Coalition. Dangerous By Design. 2019.)

4. Smart Growth America and National Complete Streets Coalition. Dangerous By Design. 2019.
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Baltimore City Deparment of Transportation recognizes
that deep residential engagement along with a data-
driven approach based on transportation system
performance measures, such as safety, accessibility,
and mobility, are needed to identify conditions such as
locations with a history of (or potential for) severe and
fatal crashes, missing or inaccessible sidewalks, and
severe traffic congestion. But, once those conditions are
identified, the City must also choose how to prioritize
and equitably distribute limited resources to address
those conditions. The City will address the inequities
outlined above by developing and implementing

an equity assessment to ensure fair and equitable
distribution of projects in the City.

As part of the data-driven project prioritization process,
Complete Streets projects will be evaluated and
prioritized utilizing an equity assessment framework, in
addition to the standard prioritization schemes based
on safety, accessibility, asset condition, and mobility
metrics. Potential projects will be analyzed for equity
considerations by overlaying the project site with the
equity assessment data. This equity assessment data
identifies historically underserved areas within Baltimore
City according to equity indicators such as race, income
and car ownership, and will guide Baltimore City in
prioritizing investments in transportation infrastructure
to help ensure equitable outcomes across all
communities.

Below is a map illustrating communities within the City
that qualify as historically underserved based on a
combination of the following indicators:

a. Race

b. Household Income

c. Household Vehicle Access

d. Rates of Public Transportation Utilization

e. Median Age of Residents
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The "Equity Analysis for Baltimore City" map displays
the draft composite equity score for each US Census
Block Group. The draft composite equity score is

the equally weighted sum of all the individual equity
indicators class and rank scores. The preliminary
classification and rating approach for each indicator are
provided in the ‘Proposed Indicator Rank Scoring’ table.
The individual classification and rating, and the formula
for calculating the composite equity score is subject

to change based on additional input from the various
stakeholders.

The equity assessment identifies historically
underserved communities by applying the following
steps:

1. ldentify key indicators of historically underserved
communities

2. Acquire and review readily available GIS or tabular
data regarding key indicators that facilitates
quantification and measurement of equity indicators

3. Select best available data sources for each equity
indicator

4. Determine appropriate classification / stratification
and rating strategy for each equity indicator dataset

5. Synthesize the individual equity indicators into
one GIS dataset and apply the resulting equity
scores to develop a composite equity rating for
each analytical unit to help prioritize transportation
projects. (shown on page 151)

6. Engage community groups and stakeholders to
validate the data-driven approach used to generate
the composite equity ranking

The details of developing each of these steps is
documented in Appendix 3.
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Figure 8. Equity Analysis for Baltimore City.

Equity Score Per US Census Block Group
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Example Composite Map of Multiple Equity Indicators for Baltimore Communities, Steps 1-5.
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EQUITY IN COMMUNITY
ENGAGEMENT POLICIES

The City is committed to ensuring that all City
communities are included in the development and
implementation of Complete Streets improvement
projects and commits to an equitable approach to
public engagement and education. This section details
specific policies related to community engagement
that will ensure all affected communities have a voice
in Complete Streets improvements, focusing on
outreach methods sensitive to factors including, but not
limited to, race, gender, culture, income, age, vehicle
access, disability, and English language proficiency of
populations.

Race/Gender/Culture

Policy

Complete Streets project outreach efforts will be
sensitive to race, gender and ethnicity, and will be
tailored to the affected community to help achieve
comprehensive participation.

Actions

» Consult with key community leaders in the project
area who can assist by identifying existing community
social networks.

» Partner with faith-based organizations and social
service agencies that can provide insight into
neighborhood dynamics and offer recommendations
on appropriate public meeting forums.

» Ensure that visual aids depict images of diversity and
inclusion.
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Income

Policy

Complete Streets project outreach efforts will identify
communities with socio-economic challenges and
customize communication methods and meeting
locations to optimize participation and engagement with
the project.

Actions

)

Host family-friendly meetings in centrally located
facilities to minimize transportation and childcare costs.

»

Ensure that there are affordable and convenient
transportation options to and from meeting locations.

Design easy to read outreach materials and
unambiguous signage.

Leverage the access to technology to offer community
members alternative affordable options to provide input.

Policy
Complete Streets project outreach efforts will engage
community members of all ages by customizing

communication methods and meeting locations to
optimize participation with the project.

Actions

P

Contact area senior center/living facilities for guidance
on advertising project information and soliciting
feedback.

Contact area PTA’s to engage the parents of school-
aged children with transportation projects.

P

Create audience specific print and electronic
communications to attract the attention of all ages
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Policy

Complete Streets project outreach efforts will ensure all
residents have equal opportunity to participate in the
public process regardless of vehicle access, physical
disability, or other factors.

Actions
Hold public meetings in accessible spaces and
provide transit information and reasonable
accommodations for those with impairments.

Partner with other agencies to obtain translation
services and identify spaces and forums in which
immigrant and non-English speakers will be
comfortable to engage.

Schedule meetings at the most opportune time for the

majority of community members.

The Complete Streets community engagement policies
comprehensively align outreach efforts with the project
development and implementation processes, beginning
with the initial step of identifying new projects through
closeout of construction. Although each project should
include a customized outreach plan, the Complete
Streets community engagement policies generally apply
to the following steps in project development:

1. Project Identification
Funding: Budget/CIP
Project Initiation
Concept Development

Pre-final Design

o o A w N

Pre-construction
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PROJECT PRIORITIZATION

Introduction

The Deparment of Transportation's process for Project
Prioritization includes the following major components:

1. Equity
2. Safety
3. Asset Condition

The Addressing Equity in Baltimore section details

the equity indicators recommended for the equity
assessment in this project prioritization process. These
indicators represent population factors, recommended
in the Complete Streets Ordinance, that can be
quantified for such an analysis. This section includes an
illustrative spatial analysis of the City for each indicator
based on best available information, as well as an
example of the process to combine the indicators into
one map for application in the prioritization process.

It also provides an example of a method to score the
geographic areas 1-5. This equity assessment should be
continually reviewed, refined, and applied by the City
officials.

Infrastructure projects managed by the Deparment of
Transportation that most heavily impact the daily life of
residents and visitors to the city are:

1. Sidewalks
2. Roadway Resurfacing

3. Capital Improvement Projects

This section provides guidance on how the Deparment
of Transportation will prioritize projects from these three
major categories. Following the prioritization of projects,
the Project Delivery Process for each project shall be
followed per the project delivery process section.
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Sidewalks

Baltimore City has 3,600 miles of sidewalks. Historic
and current funding levels are not adequate to address
all ADA compliance concerns each year, so a data
driven process will guide improvements and repairs
based on equity, safety, condition of sidewalks, user
needs and connectivity. Previous sidewalk replacement
and repair has been guided through requests routed
through the 311 system, but prioritizing work by request
does not equitably distribute the work.

Project Prioritization Process

Step 1: Condition Assessment

Conduct a Condition Assessment for all sidewalks and
assign a Sidewalk Condition Score for each sidewalk
according to the following scale.

Sidewalk e S
Condition Description

5 Worst condition and must be replaced as
soon as possible due to safety concern

4 Poor condition

3 Fair condition

2 Good condition, but not ADA compliant

1 Good condition and ADA compliant

Step 2: Prioritize Safety

All sidewalks with a Sidewalk Condition Score of 5
will be prioritized and repaired regardless of other
factors. The 311 system’s role in this process will be
used primarily to identify immediate safety issues, or
sidewalks of the poorest ranking.
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Step 3: Identify Sidewalk Needs

Identify sidewalks scored as a 4 on the Condition
Assessment.

Step 4: Apply Equity Assessment

After immediate safety issues are identified, the
remaining sidewalk budget will be dedicated to
sidewalks with a Sidewalk Condition Score of 4 that are
in the two highest-rated equity zones.

Additional Considerations

The equity assessment is the primary factor in the
Prioritization Process for sidewalk projects, excluding
immediate safety needs.

Baltimore City Code, Article 26 Subtitle 10 defines the
maintenance responsibilities for sidewalks adjacent
to private properties. It is currently the owner’s
responsibility to maintain a state of good repair on the
sidewalk adjacent to their property.

Historic Deparment of Transportation policy splits
the cost of sidewalk repair and replacement 50/50
with the adjacent property owner.

The Prioritization Process cannot be an equitable
process until the City assumes full responsibility
for funding sidewalk repairs and replacement.
Prioritizing work in disadvantaged areas of the
city is equitable; charging the owners of adjacent
properties in these areas that did not request the
work is not equitable.

Streetscape projects involving sidewalk work are
excluded from this specific project prioritization
process.

The City is responsible for maintenance of over
2,000 miles of roadways. All roadways are assigned a
functional classification of:

Local—lower traffic volume
Collector—medium traffic volume
Arterial—high traffic volume

The Deparment of Transportation typically resurfaces
all local roads in-house and utilizes contractors for the
resurfacing of collector and arterial roadways. The
resurfacing of collector and arterial roadways occurs
more often because of the increased traffic loads.
collector and arterial roads are also usually wider than
local roads.

Roadway resurfacing city-wide has historically been
programmed based on requests and a Condition
Assessment, which yields a Pavement Condition Index
(PCI) value for each roadway segment. While certain
roads can be subjectively chosen for resurfacing,

there is a point at which the condition of a road is poor
enough that prolonging planned resurfacing could lead
to required roadway reconstruction, which involves
significant added cost.
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Project Prioritization Process
Local Roads

Step 1: Set PCI Threshold

Establish a PCI threshold that triggers mandatory
prioritization for roadway resurfacing to avoid future
more costly reconstruction.

Step 2: Set PCI Ranking

Establish a PCI ranking to identify and map roadways in
poor condition.

Step 3: Apply Equity Assessment

With the available resurfacing budget, apply the equity
assessment by prioritizing projects on roadways in poor
condition using the following chart as a guide

Equity Ranking Percentage of Resurfacing
Projects
4-5 55%
2-3 35%
1 10%

Collectors and Arterials

Step 1: Set PCI Threshold

Establish a PCl threshold that triggers mandatory
prioritization for roadway resurfacing to avoid future
more costly reconstruction.

Step 2: Set PCI Ranking

Establish a PCI ranking to identify and map roadways in
poor condition.

Step 3: Apply Weighted Resurfacing Factors

Use the following chart to prioritize resurfacing projects
on a weighted scale:
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An assessment for each factor should be scored and
mapped, with written justification for the score assigned.

Resurfacing Factor Weighting

Equity 25%
PCI 25%
Traffic Volume 25%
Safety 25%

Additional Considerations

» The equity assessment is the primary factor in the
prioritization process of local roads.

» Per the project delivery process, safety improvements
and Complete Streets treatments should be
considered and implemented when possible during
the resurfacing process.



Capital Improvement
Projects (CIP)

Project Prioritization Process

Step 1: Evaluate CIP Factors

Evaluate and rank areas and/or projects using the

following factors

DRAFT

CIP Factor Description Weighting
Equity Equity assessment of 5
geographic area
Infrastructure Condition of the current 1
Condition infrastructure
Economic Potential economic
Development development resultant from 1
Potential infrastructure investment
Safety How well projects/roadways
in the area align with the
TowardZERO Baltimore 1
Initiative and have the
potential to address safety
issues
Existing or Potential to leverage/
Planned Work combine resources from
by Other projects being planned 1
Departments or constructed by other
departments
Transit Transit dependency of the
Dependency and | population in the geographic
Commute Times area. Consider average
commute times and the 1
potential for projects in this
area to improve commute
times.

PROJECT PRIORITIZATION

Step 2: Prioritize Projects

Identify potential projects according to area ranking
and then evaluate and prioritize them according to the
project delivery process, considering factors such as
schedule, costs, permits, utilities and right-of-way.

Additional Considerations

» Due to CFR 650, federal requirements require bridge
inspections to follow a strict sufficiency rating to
identify structures in poor condition and mandate
prioritization for improvements; therefore, bridge
repair/reconstruction may not follow the outlined
Prioritization Process.

» The CIP Prioritization Process must be applicable to
a wide range of project types and thus should allow
for subjectivity when used to identify potential project
areas. Furthermore, the CIP Prioritization Process
should be regularly evaluated and modified as
program needs and resources change.
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PROJECT DELIVERY PROCESS

As outlined in the Mayor’s message on page iii, the

City is committed to the new modal hierarchy, guiding
principles, and design principles detailed in this Manual.
This commitment extends to the wide range of projects
implemented by the City, by numerous programs. Each
of these projects needs to follow the guiding principles,
but not all programs require the same types of analysis.

The project delivery matrix in Appendix 2 presents

a tool to organize the Complete Streets project
delivery process, guiding City project managers,
consultants, contractors, and other responsible parties
implementing projects within Baltimore. Appendix 2
details the suggested analyses for 40 programs, by
project stage, within the project delivery process. Each
program should follow these steps, track decisions, and
document the actions as outlined in the Summary of
Annual Report Requirements and Recommendations
section. This process and associated reporting

inform the City Council and other City officials as

well as external stakeholders as to the progress of
implementing the guidance in this Manual.

Applying this Complete Streets project delivery process
creates transparency and accountability for each
program. Each program should develop a year one
transition plan to modify processes and procedures to
follow this delivery process.
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The project delivery process includes the following
steps/checkpoints:

Stage 1: Project Identification / Funding

Goal: Identify / promote Complete Streets in
project

Stage 2: Scoping
Goal: Address all needs identified during scoping
Stage 3: Design
Goal: Address all objectives identified during
scoping
Stage 4: Construction

Goal: Ensure project is built as designed for
Complete Streets

Stage 5: Measurement
Goal: Measure the effectiveness
Stage 6: Maintenance

Goal: Ensure all users are accommodated for
lifespan

Steps 1-4 of the project delivery process include

close interaction with the public, beginning with the
identification and funding of a Complete Streets project
and continuing public engagement throughout each
project’s construction. Below is a diagram outlining

the type of public outreach efforts recommended
throughout the delivery of a Complete Streets project.
The Equity in Community Engagement Policies Section
details the methods to engage the public in the delivery
of a Complete Streets project.



DRAFT PROJECT DELIVERY PROCESS

Figure 9. Project Delivery Process and Engagement Opportunities

Neighborhood, business and advocacy groups (1) review City
Project Identification / Funding proposed projects and (2) recommend projects for consideration
by the City, developers, and state.

Communities have input in the planning process regarding (1) the

Scoping purpose and (2) review analysis.

Conduct community meetings to (1) select from concept design
Design alternatives and (2) understand right-of-way impacts and design
details.

The City conducts on-site meetings to discuss the details of
the construction (and phases if applicable), and collaborates
with community outreach portals for messaging throughout
construction.

Construction
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ANNUAL REPORT TO MEASURE
PROGRESS

Summary of Annual
Report Requirements and
Recommendations

Project Status

The annual report must include:

1.

An inventory of all ongoing projects, with the
projected cost.

A list of all projects and instances in which the

local standards set forth in the Ordinance or in the
Complete Streets Manual were or are planned to be
superseded by state or federal standards, pursuant
to § 40-31 of the Ordinance, as well as citations and
causes.

Analysis of Geography and Equity
Indicators

1.
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In preparing the annual report, data must be
reported by geographic subunit (e.g., census tract,
traffic analysis zone, or the like).

The annual report must separately report data by
race, income, and vehicle access into the following
categories:

a. populations that are above and below the
median number of persons of color for Baltimore
City

b. populations above and below 50% no vehicle
access

Cc. populations with a median income above
and below the median household income for
Baltimore City

Guiding Principles and Performance
Measures, with Recommended
Analysis Tools

Guiding Principle: Safety
Baltimore streets will be designed to eliminate
severe injuries and fatalities.

1.

The annual report must include crash data for all
modes of travel, separated by all crashes, injury
crashes, and fatal crashes, and measured yearly by:

» The “Maryland Statewide Vehicle Crashes Data”
collected by the Maryland State Police

» The “Fatality Analysis Reporting System” data
collected by the National Highway Traffic Safety
Administration; or

» other similar data
Recommended Analysis Tool: create a high injury
network (HIN) based on Maryland Statewide Vehicle
Crashes Data and City police data.
» From the HIN, rank City locations for:

» pedestrian related crashes

» bicycle related crashes

» total crashes
» Balance allocation of resources considering:

» highest crash locations

» geographic and neighborhood factors

It is recommended the annual report includes
information on efforts made to identify and address
gaps in prevailing and posted speeds to reduce the
risk of severe injury and fatalities.

Recommended Analysis Tool: Using the asset
management system, add an attribute for street



DRAFT

ANNUAL REPORT TO MEASURE PROGRESS

speed limit and 85% speed (from traffic counts).
Recommended to include in the annual report:

Number of streets where prevailing speeds is
5 mph or higher than the posted speed limit

Number of speed management treatments
implemented to Complete Streets Manual
standards per fiscal year

It is recommended the annual report includes
information on how the Complete Streets Manual
has been used to redesign pedestrian/bicycle top
incident locations as determined by the HIN, (i.e.
Protected crossings, narrow walking distances,
and increased crossing visibility.) Recommended to
include in the annual report:

Number of pedestrian/bicycle top incident
locations redesigned to Complete Streets Manual
standards per fiscal year

Guiding Principle: Accessibility
Baltimore streets will be accessible by all
modes, for people of all ages and abilities.

The following are recommended for the annual report:

1.

Identify and address street design inefficiencies for
multimodal use. Recommended to include in the
annual report:

Miles of roadway designed to Complete Streets
Manual standards

Identify and address curbspace design inefficiencies
for multimodal use. Recommended to include in the
annual report:

Length of curbspace designed to Complete
Streets Manual standards

3.

Number of bike-share, bike racks, bus/transit
stops

Identify and address multimodal transportation gaps
(i.e.: lack of sidewalks, bike lanes, and protected
crossings). Recommended to include in the annual
report:

Length of multimodal facilities added to eliminate
gaps in network, designed to Complete Streets
Manual standards

Increase ROW use for pedestrian, bicycle, transit
(including shared mobility) per identified modal
hierarchy. Recommended to include in the annual
report:

Total feet of new ROW allocated for shared
mobility uses

Identify and address intersection inefficiencies for
shared mobility use. Recommended to include in the
annual report:

Number of intersections designed to
accommodate the modal priority identified

Number of intersections redesigned to
accommodate multiple shared mobility uses

Guiding Principle: Economic
Baltimore streets will reflect neighborhood
values and promote economic vitality.

1.

The annual report will include information of
efforts made to identify “Main Streets”, or streets
with significant numbers of retail venues, tourist
destinations, or employment centers, and efforts
made to ensure multimodal accessibility and
mobility on those streets by designing and
maintaining them to Complete Streets standards.
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The annual report must measure year-over-year
changes in certain economic development data
points and conditions in each of the City’s “Main
Streets”, as part of the Baltimore Main Streets
program; and in any other geographical area

otherwise designated by the Advisory Committee.

2. The annual report will include information on efforts
made to identify and address inefficiencies in green
infrastructure by improving street tree health and
managing stormwater runoff.

The annual report must measure the amount of
green infrastructure built, upgraded, replaced, or
rehabilitated in the previous 1-year period, as well
as measure the total amount. Recommended to
include in the annual report:

Number of street trees replaced, added, and
maintained

Number of stormwater management treatments
implemented to Complete Streets Manual green
stormwater infrastructure standards

3. Identify and address gaps in the multimodal
transportation networks to and from “Main Streets.”
Include in the annual report:

Number of lane miles and improved connections
to and from Main Streets

4. Move freight efficiently into and throughout the City.
Include in the annual report:

Amount of businesses accessible to trucks within
a 30-minute travel time from key portals to the
City.

Apply Baltimore Metropolitan Council (BMC)
model

Guiding Principle: Mobility
Baltimore streets will efficiently and reliably
move people to, from and within the City.

1. The annual report will include information on efforts
made to identify and address transit inefficiencies
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regarding on-time performance, reliability, capacity,
comfort, and use

The annual report must measure commute times
for all modes of travel, as measured by the travel-
time-to-work data reported in the American

Communities Survey’s “Commuting (Journey to
Work).”

The annual report must measure year-over-
year change in transit on-time performance, as
measured by:

the performance data collected by the Maryland
Transit Administration and published in the
Maryland Department of Transportation’s
Annual Attainment Report; or

other similar data collected by the Maryland
Transit Administration or the Transportation
Department

The annual report must measure transit
infrastructure upgraded, replaced, or rehabilitated
in the previous 1-year period, as well as measure
the total amount.

It is recommended the annual report addresses
improvements to transit travel time on priority
transit routes

It is recommended the annual report addresses
patronage by traditionally underserved
populations

2. The annual report must measure available modal

share, as measured by the means-of-transportation
data reported in the American Communities

Survey’s “Commuting (Journey to Work).”

Recommended tools: Formalize the data
collection process to include multimodal counting.
Include: traffic volume (ADT, AM & PM peak hour
volumes, 85% speed), permanent bicycle counting
locations, and transit main-line ridership. Create
multimodal screenlines strategically located to



DRAFT

monitor person and vehicle movement at priority
locations throughout the City. Example:

http://counters.bikearlington.com/?_
ga=2.25599933.1014001043.1558625225-
1845187387.1551737125 5

3. The annual report will include information on efforts
made to design streets with a designated bicycle
modal priority to safely move bicyclists of all abilities
conveniently, comfortably, and efficiently.

The annual report must measure bicycle
infrastructure (shared use paths, bike lanes,
etc.) upgraded, replaced, or rehabilitated in the
previous 1-year period, as well as measure the
total amount.

It is recommended the annual report include
usage and commute times for cycle routes (2

measures)

4. The annual report will include information on how
streets have been designed with a designated
pedestrian modal priority to accommodate users of
all ages and abilities

The annual report must measure walking
infrastructure upgraded, replaced, or rehabilitated
in the previous 1-year period, as well as measure
the total amount.

Guiding Principle: Equity

Baltimore streets will reflect equal opportunities

for travel regardless of race, income, age,

gender, disability, health, English language
proficiency, and vehicular access.

1. Itis recommended the annual report includes
information on efforts to identify the most
underserved and disadvantaged communities
according to geographic subunit, race, income, and
vehicle access, and efforts made to ensure project
prioritization and implementation in those areas
(as outlined in the Addressing Equity in Baltimore
Section)

ANNUAL REPORT TO MEASURE PROGRESS

Number of implemented treatments, by identified

communities

Number of streets with a modal priority and
hierarchy determination

It is recommended the annual report includes
information on how transit and shared mobility travel
route options have been maximized for underserved
populations. Recommended to include in the annual
report:

Number of new transit routes added or modified
to service traditionally underserved populations

Number of new ADA compliant improvements
constructed to access transit

Number of routes subsidized to reduce the cost
per trip servicing underserved communities

number of new shared mobility access points
(i.e.: roads that accommodate multimodal travel
methods, and shared-use paths) that cross

the geographical boundary of designated

underserved communities

number of new transit hubs within the
geographical boundary of designated
underserved communities
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Appendix 1: Baltimore Complete Streets Design Criteria

Downtown Downtown Urban Village Urban Village
Commercial Mixed-Use Main Neighborhood
- - ° °
7} o 7} @
= = = =
a ® a ®
] = ] ]
(/] ("] (] (/]
e e e e
o o o o
(%) (%) (%) (%)
Sidewalk Zone
Frontage Subzone 2’ - o 2’ - o’ 2’ - o’ 2’ - o’
Pedestrian Subzone (1) 12’ - 8’ 10’ - 8’ 8’ - 5 6’ - 5
Shared Use Path N/A | N/A | N/A | N/A | N/A | N/A | N/A | NJA | N/A | NJA | N/A | N/A
Furnishing Subzone 7 - 4 7 - 4 7 - 3.5 7 - 3.5
Curbspace
Curb 20”7 | 44~ 8” 207 | 44> 8” 20”7 | 447 8” 207 | 44~ 8”
On-street Parallel Parking (Automobile) 9o’ 9’ 8’ 9’ 9 8’ 9’ 9’ 8’ 9’ 9’ 8’
Commgrual Loading / High Transit Boarding " 12° 10° " 12’ 10 1 12’ 10° 1w 12’ 10°
/ Aligning
Roadway Zone

Curbside Lane Subzone

Separated Bike Lane (2) 10’ - 8’ 10’ - 8’ 10’ - 8’ N/A | N/A | N/A
Two—-Way Separated Bike Lane (3) 15’ - " 15 - " 15 - e 15 - "
Buffered Bike Lane (4) 8 8’ 6.5’ 8’ 8’ 6.5 8’ 8 6.5’ 8’ 8’ 6.5
Traditional Bike Lane N/A | N/A | N/A 6’ 7 5 6’ 7 5’ 6’ 7 5
Bus Priority Lane / Shared Transit Lane 12’ 12’ 1w 12’ 12’ " 12’ 12’ " N/A | N/A | N/A
Side Boarding Stop (5) 9’ - 8’ o - 8 o - 8 9o - 8’

Travelway Subzone

Travel Lane (6) 9’ 10’ 9’ 9’ 10° 9’ 9’ 10 9’ 9’ 10° 9’
Transit Lane (7) K K 1 " " N K K K K ik "
Truck Lane (7) K " 1" 1 s s e K K " " 1
Turn Lanes 1 12’ 10’ 1" 12’ 10’ 1 12 10’ 1 12’ 10’

Median Subzone

Pedestrian refuge 10° - 733 | 10’ - 733 | 100 - 733 | 10’ - 7.33
Continuous with landscaping 10° - 6’ 10’ - 6’ 10’ - 6’ N/A | N/A | N/A
Continuous without landscaping 6’ - 2 6’ - 2’ 6’ - 2’ N/A | N/A | N/A

1) Sidewalk designed to Baltimore City Standards.

2) Separated bike lane width includes 3’ min buffer

3) Two-way separated bike lane width includes 3’ min. buffer
4) Buffered bike lane width includes 1.5’ min. buffer

—_— e~ o~ —~
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Urban Village Urban Center Neighborhood

Shared Street Connector Corridor Industrial Access Parkway Boulevard

Constrained
Constrained
Constrained
Constrained
Constrained

©
(7]
=
(]
I~
1
[7]
]
O
(%)

2 - o 2 - 0k 2’ - (0} 2 - (o) N/A - N/A 2 - o’

5 - 5 5 - 5 5 - 5 5 - 5 6’ - 5 12’ - |80
N/A | N/A | N/A | N/A | N/A | N/A | N/A | NA | N/A 12’ - 10° 12 - 10° 12’ - 10’
N/A | N/A | N/A 7 - 3.5 7 - 3.5 7 - 3.5 10’ - 5 10’ - 5

20” 44" 8" 20" 44" g” 20” 44" g” 20” 44" 8" 20” 44" g” 20” 44" g”

N/A | N/A | N/A K 12 10 N/A | N/A | N/A | N/A | N/A | N/A 12 - " 1" 12’ 10’
N/A | N/A | N/A 10 - 8’ N/A | N/A | N/A 10’ - 8 10’ - 8’ 10’ - 8’
N/A | N/A | N/A 15’ - 1 N/A | N/A | N/A 15 - e 15’ - " 15’ - "

N/A | N/A | N/A 8 8 6.5’ 8’ 8’ 6.5’ 8 8 6.5’ 8 8’ 6.5’ 8’ 8’ 6.5’

6’ 7 5 N/A | N/A | N/A 6’ 7 5 6’ 7 5 N/A | N/A | N/A 6’ 7 5

N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | NA | NA | N/A 12’ 12’ "

N/A | N/A | N/A 9’ - 8’ 9’ - 8’ 9’ - 8 9’ - 8’ 9’ - 8

" N K K K K 1 " " N K K K K ik " " N

s s e K K " 1" 1 s s e K K " 1" 1 s s

N/A | N/A | N/A 1 12’ 10’ N/A | N/A | N/A " 12’ 10° 1 12’ 10’ " 12’ 10’

N/A | N/A | N/A | 10 - 733 | N/A | N/A | NA | 100 - 733 | 10 - 7.33 | 10’ - 7.33
N/A | N/A | N/A | 10 - 6’ N/A | N/A | NA | 100 - 6’ 10° - 6’ 10° - 6’
N/A | N/A | N/A 6’ - 2 N/A | N/A | N/A 6’ - 2 N/A | N/A | N/A | N/A | N/A | N/A

(5) Boarding island or bulb-out depending on bicycle accommodations

(6) Streets designated on the Baltimore City Roadway Functional Classification Map as a “Collector” or “Arterial” may have travel lane
widths up to 10’ wide

(7) On a transit street or truck route, one lane in each direction may be up to 11’ wide
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Appendix 2: Project Delivery Matrix

ATVES

Automated Red Light Camera Program

o
(%]
Rl
)
bl
o o
=
=i
c .0
[T
S £

Identify Project

Budget

DRAFT

A

Automated Speed Camera Program

Conduit

Conduit Inspection/Repair

Conduit Replacement

o/x

Maintenance

Grass Mowing

Guardrail Installation/Maintenance

Landscaping and Tree Planting

Pavement Marking Installation (Maintenance)

Pedestrian Light Installation/Repair

Snow Removal

Street Light Installation/Repair

Street Pothole Repair

Street Repair

Street Resurfacing (Local)

X | X |Xx |Xx

Traffic Sign Installation

Planning

Freight Projects

Placemaking Activities

Safe Routes to School Study

Transportation Planning Study

ROW

Permits for Special Events in the Right-of-Way

Permits for Work in the Right-of-Way

Tec

ADA Curb Ramp Construction/Repair

Alley Reconstruction/Resurfacing

Bridge Construction/Reconstruction

Bridge Inspection

Bridge Repair

Sidewalk Repair

Sidewalk Replacement

Street Reconstruction

Street Resurfacing (Collector, Arterial)

Streetscaping Projects

X |O | X |X

X |O |Xx |Xx

X |O | X |Xx

Traffic

Pedestrian Safety Improvements

Quick-Build Treatments

O X | X X |X

Traffic Calming Study

0/x

Traffic Circulation Study (One-Way/Two-Way Conversions)

Traffic Signal Design/Reconstruction/New Construction

X X | X [ X |X |X |X X |X

X X [ X [ X |X |X |[X X |X

X IX | X [ X | X |X |X |X

X X | X |X

O |X | X |Xx

O X | X |Xx

X X | X |[X |X |X |O X

O X |X |[X |O |X |O X

X X | X [ X | X |X |O |X X |X

X X | X [X |X |X |O X |X

O |X |O |0 |O |X |O X |O

X | X |O |[X |O |X |X |X |O

X X | X [ X |X |X |X |X

XX [ X [ X |X |X |[X X |X

XX [ X [ X | X X |X |X X |X

X X |O |O |O |X |O X

>

Traffic Signal Repair

Traffic Signal Timing

o

o

o

Transit Projects (Dedicated Lanes, TSP)

o |Xx

x |O

x |O

o |o

x| <

o |o

x |O

x| <

Transit

Bike Facility Planning and Design

X |O |O

Shared Mobility Management

X X | X |Xx

X X | X |Xx

X X | X |Xx

O |X X |X

O |X X |Xx

O |X X |Xx
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Stage 6: Maintenance

Measurement

: Constructi

Stage 4

Ensure all users are

Goal

Measure the

Goal

Ensure Project is Built as
Designed for Complete Streets

Goal

tives Identified During Scoping

jec

Address all Obj

Goal

accommodated for lifespan

Effectiveness

Measurement Maintenance

Construction

i
<]
>
o
B
o
o

<

°
c
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x
(%]
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2

°
@
[
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o
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The equity assessment identifies historically
underserved communities. The new process applies the
following steps:

1. Work with the City and BMC staff to
identify key indicators of historically
underserved communities

Baltimore’s Complete Streets Ordinance cites the
following demographic characteristics as possible
equity indicators to be considered in the equity
assessment:

Race, gender, sexual orientation, age, disability,
ethnicity, national origin, income, and vehicle access

Additional indicators were identified through work
efforts led by other City departments and external
stakeholders such as the BMC. These indicators include:

Job access, crime, access to technology, commute
times, public health, population density, pedestrian
and bicyclist crashes, housing, educational attainment,
life expectancy, and environmental factors (such as air
quality and climate risk factors including flooding, heat
stress, and vulnerability).

While all the equity indicators identified by the
Complete Streets Ordinance, other City departmental
initiatives, and external stakeholders (such as BMC) are
important and could be considered when assessing
potential projects, the availability of accurate and
reliable data with consistent geographic units of analysis
may limit Baltimore’s ability to fully integrate all of these
indicators into an equity assessment. Additionally, many
of these identified indicators have substantial overlap
between each other and the core characteristics they
seek to measure or represent and are often derived
from the same core source of data; primarily US Census

sources.
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2. From 1 above, seek data to quantify
and measure indicators

With the understanding that numbers cannot fully show
the character of a neighborhood, the Complete Streets
Subcommittee discussed and chose to prioritize the
equity indicators that:

a. Bestrepresent the most pertinent equity issues
historically underserved Baltimore communities
struggle with;

b. Can be quantified and accurately measured and
mapped; and

c. Are most applicable to Baltimore City Complete
Streets transportation projects.

The readily available demographic data was then
assessed to determine which data sources met these
criteria. Additionally, any data source selected for

the equity assessment needed to share the following
standards to help ensure statistically valid conclusions
are drawn from the data:

a. All data must share consistent geographic
boundaries

b. Preference is given to primary source data — that
is data that is provided by the organization that
collected or generated the information set

c. The origins of the data need to be identifiable and
the processes used to generate the data need to
adhere to industry standards and best practices

d. If the source data is drawn from population samples,
the parameters of the sampling or survey process
needs to be clearly indicated and demonstrate
statistical validity

Applying these standards to review the universe of
available data, those datasets that are generated by
the United States Census Bureau provide the most
appropriate, statistically valid, and geographically
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consistent data inputs that address the desired
community characteristics. These data standards do not
preclude the use of data from organizations such as the
BMC or the Baltimore Neighborhood Indicators Alliance
(BNIA). However, Census data is often the underlying
input used by BMC and BNIA to generate their analytical
data and these organizations have made determinations
as to how they shape the input and output data to

best meet their desired use-case and applications.
Therefore, preference is given to use of the raw Census
data as it allows Baltimore City to shape the parameters
of the data in the way that best serves the City’s needs.

3. Select data sources for each equity
indicator

For the purpose of illustrating an equity assessment
exercise, the Subcommittee identified several viable
population indicators for consideration in this example
assessment. The Subcommittee included indicators
referenced in the Complete Streets Ordinance and
other City equity evaluations. The following equity
indicators were selected by Baltimore City Department
of Transportation staff in consultation with the Complete
Streets Subcommittee members as the base inputs for
the equity assessment data based on the availability of
quality, reliable data sources:

a. Race

b. Household Income

c. Household Vehicle Access

d. Rates of Public Transportation Utilization

e. Median Age of Residents

The Census Block Group was selected as the
geographic unit of analysis as this is the smallest area

that contains all pertinent demographic data and is
consistently used across all the data inputs.

4. Determine appropriate classification
strategy for equity indicator data and
create GIS data

Once the equity indicator datasets are selected, a
crucial component of integrating this information into
a usable form for the equity assessment involves
determining the most appropriate way of displaying
and parsing this information. Ultimately, these datasets
will be used to create a priority score for each block
group that reflects the overall degree of disadvantage
experienced by residents of the block groups. Ideally,
the final equity dataset would avoid having different
block groups ranked with the same equity score.
However, considering that Baltimore City has 653
populated block groups, developing a strategy to
arrive at 653 unique rankings would inject significant
complexity into the analysis used to develop the
equity score. Therefore, it is necessary to reduce the
complexity of the input data while retaining sufficient
precision to clearly depict variation in the levels of
disadvantage experienced by residents of each block
group. This need requires that the input datasets

be classified in logical groupings so that the equity
assessment process can assign a related score, or
ranking, to each group without overly generalizing the
data or providing too much specificity and complexity.

Within a GIS dataset, there are two core elements of
each record. One component is the spatial feature that
represents the real-world location and extent of any
type of feature. In this case, the spatial features are
the US Census block group boundaries. The second
component in a GIS dataset is what is called the
attributes.

Attributes resemble a table of data, where each row
is associated with one spatial feature (a block group)
and each column contains a value that describes that
specific record. In the case of the block groups, an

m
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attribute field may contain values representing the
median age, population count, or similar demographic
values. GIS tools allow the City to group similar records
together and display those groups on a map using the
same symbols or colors. This data management concept
is a type of classification and can be applied for more
than just display purposes—in the equity assessment
process, the classification of data can address the need
to reduce data complexity while retaining valuable data.
For example, the median income values for each block
group can be used to classify the data in appropriate
groups. This means that the number of rankings of

4 OBIECTID
223
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block groups for communicating median income can
be reduced from 653 to however many groups the City
desires to use in its ranking model.

There are many equally valid means of applying
classifications to a group of data. The sections below
discuss each equity indicator selected for this analysis
and propose a classification system that addresses the
goals described above. It is important to note that the
approaches outlined below are a starting point; further
refinement of the data classification and scoring metrics
will be performed to address forthcoming input from
stakeholders.
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US Census Geographic Sampling Units

For purpose of the Complete Streets equity assessment blocks per census block group. Block groups never

all data has been derived from the block group cross the boundaries of states, counties, or statistically
geographical sampling level defined by the US Census equivalent entities, except for a block group delineated
Bureau. A census block group is a cluster of census by American Indian tribal authorities. Each census tract
blocks having the same first digit of their four-digit contains at least one block group, and block groups
identifying numbers within a census tract. Block groups are uniquely numbered within the census tract. A block
generally contain between 600 and 3,000 people, with group is the smallest geographical unit for which the
an optimum size of 1,500 people. There are about 39 census publishes sample data.

Figure 11. US Census Tracts and Block Groups Within Baltimore City.

E=-;~Z

US Census Tracts and Block Group Boundaries
|:| Block Groups Total: 695

[ census Tracts Total: 234 2 Lo ko
\ Miles

BCDOT / Wallace Montgomery
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Black Population

This map shows Black and African Americans in
Baltimore City, MD as a percentage of the total
population per each US Census block group. The

US Census defines Black or African American as a
person having origins in any of the Black racial groups
of Africa and includes people who indicate their race
as Black or African American or report entries such

as Kenyan, Nigerian, or Haitian. The data used for

this map was derived from the American Community
Survey (ACS), 2013-2017 5-year estimates, table
B02001, and calculated to display the Black and African
American average populations. According to the ACS
data for 2017, the racial composition of Baltimore was:
Black-62.8%, White-30.29%, All other races-6.91%.

Figure 12. Baltimore City’s Black and African American Population

Black and African American Populations
Grouping Equity Score

[ 80°% - 100% 5

I 60% - 80%
[ ] 40% - 60%
[ ] 20% - 40%
[ ] Under20%

Baltimore City Median = 62%

- N W A

BCDOT / Wallace Montgomery
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Median Household Income
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This map shows the average median household income is based on the distribution of the total number of

per US Census block group using data from the ACS

households and families including those with no income.

2013-2017 5-year estimates, table B19013. The median Median income for households is calculated using

divides the income distribution into two equal parts:

linear interpolation, computed based on a standard

one-half of the cases falling below the median income distribution and then rounded to the nearest whole

and one-half above the median. The median income

Figure 13. Baltimore City’s Median Household Income

dollar.

Median Household Income

[ under $20,000
| [ $20,000 - $30,000
[ ]$30,000 - $40,000
[ ] $40,000 - $50,000
[ over $50,000

Grouping Equity Score

5

4
3
2
1

Baltimore City Median = $47,000

BCDOT / Wallace Montgomery
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Populations Living Below the Poverty Line

This map shows the poverty status for each US Census
block group within Baltimore City as a percentage of
the total population for each block group. Note that
22.4% of the population of Baltimore city, MD live below
the poverty line, a percentage that is higher than the
national average of 13.4%. The US Census Bureau uses

DRAFT

a set of money income thresholds that vary by family
size and composition to develop a family threshold chart
to determine who classifies as impoverished. If a family’s
total income is less than the family’s threshold then that
family and every individual in that family are considered
living in poverty.

Figure 14. Baltimore City’s Population Living in Poverty
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The data for Baltimore City’s Population Living in
Poverty was derived from the ACS 2013-2017 %-year
estimates, table B17025, for populations whom poverty
status was determined. Poverty status was determined
for all people except institutionalized people, people in

Figure 15. Family Threshold Chart

One person (unrelated individual):

Under age 65 13,300

|Aged 65 and older 12,261

| Two people:

'Householder under age 65 17,120 17.622
|Householder aged 65 and older 15.453| 17,555

| Three people 19,998 20,578 20,598
Four people 26,370 26,801 25926
Five people 31,800 32,263 31,275
'Six people 36,576 36,721 35,965
Seven people 42085 42 348 41,442
Eight people 47,069 47,485 46,630
'Nine people or more 56,621| 56,895 56,139

military group quarters, people in college dormitories
and unrelated individuals under 15 years old. These
groups were excluded from the numerator and
denominator when calculating poverty rates.

26,017
30,510 30,044
35239 34161 33522
40,811 39635 38262 36757
45881 44818| 43470 42,066 41709
55,503 54 460| 53,025 51727 51406| 49426

Data source: U.S. Census Bureau.
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Households with No Vehicle Access

This map shows the percentage of households with Baltimore. The availability of vehicles data can be used
no vehicle access per each US Census block group. in conjunction with place-of-work and journey-to-work
The data on private vehicle access was derived from data to provide insight into vehicle travel and to aid in
the ACS 2013-2017 5-year estimate, table B25044, and forecasting future travel and its effect on transportation
analyzed at the census block group level for the City of systems.

Figure 16. Baltimore City Households with No Vehicle Access
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‘ b B -' ok, n-,«q'

‘}o

Households With No Vehicle
Grouping Equity Score
B 552 - 100% 5
B 35 - 55% 4
| I 25% - 35% 3
[ ] 15%-25% 2
[ ] Under 15% 1

Baltimore City Median = 29%
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Commuters Using Public Transportation

This map shows the overall percentage of people per
US Census block group who use public transportation
as their primary mode of transportation. Only 18.6% of
people in Baltimore City use public transportation as

DRAFT

their primary mode of transportation to work. Public
transportation methods include all modes of transit.

The data was derived from the ACS 2013-2017 5-year
estimates, table BO8301, for all workers over the age of 16.

Figure 17. Commuters Using Public Transportation in Baltimore City

Commuter's Using Public Transportation
Grouping Equity Score
I 552 - 100% 5

B 35% - 55% 4

I 15% - 35% 3

[ ]10%-15% 2

[ ] Under10% 1

Baltimore City Median = 18.6%

[

BCDOT / Wallace Montgomery
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Median Age of The Population

This map shows the average median age of the old. Median age summarizes the age distribution into
population per US Census block group using data from a single index. Median age is the age that divides a

the ACS 2013-2017 5-year estimates, table BO1002. population into two numerically equal groups where half
The median age for Baltimore City, MD is 35 years the people are younger than this age, and half are older.

Figure 18. Median Age of Baltimore City’s Population
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Grouping Equity Score
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5. Consolidate the individual equity
components into one GIS dataset and
apply the resulting equity scores to help
prioritize transportation projects

The equity indicators utilized for this assessment
are individual components of the final product: one
overarching data layer. The compilation of data will
provide a data driven representation of historically
underserved areas within Baltimore.

The block group data incorporates a ranking system

to ensure the analysis prioritizes areas with the

greatest need by assigning them the highest score.

The first table below presents the proposed strategy

for classifying and scoring areas based on the racial
distribution of residents, using the Black and African
American populations as the keystone indicator. The
second table presents the proposed classification of
household income. While the income scoring strategy
strives to minimize the priority assigned to wealthier
areas by applying scores of zero to higher income areas,
the racial scoring system is meant to reflect that even
areas with lower than average minority populations still
experience disadvantage in transportation infrastructure
access and quality. Therefore, only the block groups
with the lowest percentage of minorities is assigned a
score of zero.

The final composite equity score is developed by taking
the assigned individual indicator score, multiplying it by
the weighting factor (if any), and then adding each score
together.

Table 11. Proposed Race Equity Scoring Approach

Classified Race Group

Race Classification Break

Values Score
0-10 % 0
1M-20% 1
21-30 % 2
31-40 % 3
41-50 % 4
51-60 % 5
61-70 % 6
71-80 % 7
81-90 % 8
o1+ % 9

Table 12. Proposed Household Income Equity Scoring
Approach

Household Income

Classified Income Group

Classification Break Score
Values

Less than $10,000 6
$10,000-$20,000 5
$20,000-$30,000 4
$30,000-$40,000 3
$40,000-$50,000 2
$50,000-$75,000 1
$75,000-$100,000 0
$100,000-$150,000 0
$150,000-$200,000 0
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The overarching data layer is illustrated as the map
below. Each individual block group has a calculated
composite equity score. Utilizing this equity assessment
map and overlaying it with other critical transportation
data such as safety, economic development potential,
infrastructure condition assessments, and existing

or planned work by other departments, the City will

be able to systematically prioritize infrastructure
investments, as described in greater detail in the Project
Prioritization section of Chapter 4.

Figure 19. Equity Analysis for Baltimore City
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6. Seek community engagement to
validate the data-driven approach

Share and discuss the mapping results with stakeholder
groups to gain perspective on the values, opinions and
needs of the communities identified as most historically
underserved by the equity assessment. Additionally,
provide a recap of community input once the equity
assessment is complete.

Equity score total is out of 45

Equity Score Per US Census Block Group /
Il 31-38 - Highest Priority

P 2531 -

[ 1925 -

[ ]1319 -

[ ]013 - Lowest Priority

BCDOT / Wallace Montgomery
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