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CHAPTER 1
Introduction & Benefits of Multimodal Planning

Why Multimodal Planning?

Cities and towns across the nation are undertaking a variety of
multimodal transportation planning efforts to give their communities

: : . : Vision for
more travel choices. Transportation planning professionals use the .
term multimodal to describe anything that involves more than one MU|t|m0da|_
mode of transportation, implying that there are more travel choices TfanSPOI’tatlon
than just driving. Multimodal transportation improvements include in Vlrglnla

providing new sidewalks or bike lanes, installing bus shelters at transit
stops, striping crosswalks, and many other ways of transforming streets
to make it easier and safer to travel using a variety of travel modes.
Multimodal transportation improvements can also occur beyond the
roadway right-of-way, such as with heavy rail transit and off-road
bike trails that do not follow road alignments.

The Commonwealth of Virginia over the past few years has embraced
the goal of providing its citizens, businesses and visitors with a
better multimodal and intermodal transportation system. To assist in
implementing this goal the Virginia Department of Rail and Public
Transportation (DRPT) has undertaken the development of guidelines
for planning and designing multimodal places and corridors. To assist
DRPT, a consultant team was selected, and representatives from transit
providers, local and regional transportation and planning agencies,
state agencies, and professional organizations formed a steering
committee to provide suggestions, ideas and information to make the
guidelines as relevant and useful as possible.

Virginia will have a
coordinated system of roads,
rails, ports, transit, bicycle,
pedestrian and aviation
resources that provides
integrated and efficient options
that meet citizen, visitor and
business transportation needs.

- Governor'’s Multimodal Strategic
Plan for the Commonwealth of
Virginia, December, 2010.

This document is the culmination of over two years of study, review and

outreach to establish a basic framework set of guidelines for multimodal planning in the Commonwealth. It is
important to note that these are guidelines and industry practices customized to a Virginia context. They are
intended as a resource for local planners, engineers, designers, policy and decision makers, and anyone else
engaged in multimodal planning throughout Virginia.

This chapter begins with a discussion on the recent initiatives on multimodal planning in Virginia, followed by
a discussion of the need for establishing multimodal guidelines and the mission and goals of these guidelines.
The chapter ends with a discussion on the benefits of providing a connected multimodal transportation system.
Throughout this document the Multimodal System Design Guidelines will often be referred to as “these
Guidelines” or “the Guidelines”.

Chapter 1: Introduction and Benefits of Multimodal Planning



The Context of Multimodal Planning in Virginia

The Governor’s Multimodal Strategic Plan

The Governor’'s Multimodal Strategic Plan for
the Commonwealth of Virginia was completed in
December, 2010." The Plan’s overall vision calls for
Virginia to have “a coordinated system of roads,
rails, ports, transit, bicycle, pedestrian and aviation
resources that provides integrated and efficient
options that meet citizen, visitor and business
transportation needs.”

The plan also defined multimodal transportation

planning as “a coordinated process that provides

an integrated and efficient network for the seamless

movement of people and goods.” It further identified

key concepts associated with this approach such as:

* All modes of transportation are included

* Llinkages and reliability between
transportation modes are essential

* The transportation system is linked to land use
and economic development objectives

various

These Guidelines support the vision of the Governor’s
Multimodal Strategic Plan through the sharing of
best practices and design techniques for ensuring
safe and seamless incorporation of multiple modes
in transportation planning in Virginia. Furthermore,
they outline effective techniques for integrating
land use and economic development factors
into multimodal planning by comprehensively
considering the whole complex of factors that go
into a Multimodal System Plan, including land use,
built form of development, corridor design and
Transportation Demand Management (TDM). By
presenting industry best practices and techniques
for multimodal planning in a Virginia-specific
context, these Guidelines are intended to serve as
an effective resource for local planners, engineers,
designers, policy and decision makers, and anyone
else engaged in multimodal planning throughout
Virginia to coordinate their efforts and meet the
needs of the Commonwealth for the coming years.

VTrans

Under Virginia law, a multimodal long-range
transportation plan must be developed and
regularly updated to assess needs and assign
priorities on a statewide basis. The latest update of
this plan , the VTrans2035 Update, was adopted
by the Commonwealth Transportation Board in
February 2013.2 VTrans is a policy document
that frames the overall future vision for multimodal
transportation in the Commonwealth. These
Guidelines are related to several of the VTrans
2035 Update goals, including:

*  Mobility, Connectivity and Accessibility — to
facilitate the easy movement of people and
goods, improve interconnectivity of regions and
activity centers, and provide access to different
modes of transportation

*  Environmental Stewardship — to protect the
environment and improve the quality of life for
Virginians

*  Economic Vitality — to provide a transportation
system that supports economic prosperity

* Coordination of Transportation and Land

Use — to promote livable communities and

reduce transportation costs by facilitating the

coordination of transportation and land use

As noted in these goals, the integration and
coordination of factors such as land use, livability
and environmental stewardship are all vitally
important to the development of a sound multimodal
transportation system. These Guidelines specifically
develop practices for integrating these factors and
present a holistic “how to” for incorporating the
variety of factors that go into making our corridors
and our communities more supportive of multimodal
transportation.

"BRI

' All references to this plan refer to the Governor’s Multimodal Strategic Plan for the Commonwealth of Virginia, December,

2010.

2 The VTrans2035 Update was revised in April 2013. See www.vtrans.org for further information.
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It is important to note that the standards used in these Guidelines are not intended in any way to

conflict with the standards used by any other modal agency in the Commonwealth, including VDOT

road design standards. However, VDOT road design standards, in particular, have been considered

in the development of these Guidelines.

The Department of Rail and Public Transportation and the Virginia Department of Transportation

DRPT has as its core mission “to improve the mobility
of people and goods while expanding transportation
choices in the Commonwealth.” It works in concert
with Virginia’s other modal agencies to implement
the Commonwealth’s overall transportation vision
and to ensure the safe and effective movement
of people and goods throughout Virginia. These
Guidelines help to implement DRPT’s mission by
increasing communication and coordination on
the best practices for multimodal transportation
planning with transportation planning professionals,
decision makers and the general public. Through a
diverse steering committee representing the many
stakeholders involved in multimodal planning in
Virginia, these Guidelines have been shaped and
guided throughout their development to ensure
that they fulfill this purpose of collaborative
communication. In particular, as part of the
development of these Guidelines, coordination with

-’5
y

the Virginia Department of Transportation (VDOT)
has been of critical importance since VDOT is the
agency with primary oversight of Virginia’s state
maintained roadway corridors.

A number of prior and ongoing studies by DRPT are
related to, or provide important building blocks for
the foundation of these Guidelines. For example,
DRPT’s Transit Service Design Guidelines provide
a solid foundation for defining development levels
supportive of transit that have been incorporated in
these Guidelines. In addition, DRPT’s Amtrak Station
Area Plans provide real case studies of how TOD
can work in Virginia, while the Statewide Transit
and TDM Plan Update® and Super NoVa Transit
and TDM Vision Plan* serve as important tie-ins
with these Guidelines through similar methodologies
for determining transit supportive place types.

Furthermore, VDOT’s policies on context sensitive
design and integrating bicycle and pedestrian
accommodations have influenced new roadway
design and construction projects to increase the
safety and accessibility for pedestrians and
bicyclists.

It is important to note that the standards used in the
development of these Guidelines are not intended
in any way to conflict with the standards used by
any other modal agency in the Commonwealth,
including VDOT road design standards. However,
VDOT road design standards, in particular, have
been considered in the development of these
Guidelines. In general these Guidelines do not

Figure 1 Norfolk, VA Virginia’s established downtown areas can benefit

conflict with, but meet or exceed, VDOT road

from multimodal planning principles to enhance the safety, economic .
! design standards.

vitality and livability of their streets and public spaces.

3 See: http: //www.drpt.virginia.gov /activities /StatewidePlanUpdate.aspx

4See: http: //www.drpt.virginia.gov/activities /supernovatransitstudy.aspx
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Purpose of the Multimodal System Design Guidelines

The Multimodal System Design Guidelines are
intended to address a need for a comprehensive
resource for multimodal planning in Virginia. They
address several emerging issues under this topic, as
identified by the steering committee members and
as summarized below.

Multimodal transportation planning in Virginia has
greatly advanced in importance and application
in recent years. In addition to the statewide
policy priorities for multimodal coordination noted
previously, there are a number of regional and
local efforts that address multimodal planning
throughout the Commonwealth. Besides the
increased consideration of multimodal planning in
Long-Range Transportation Plans by Metropolitan

Figure 2 - Gloucester, VA. Although multimodal planning is most often

Planning Organizations  (MPOs)  throughout  thought of in a dense urban context, even historic rural centers can benefit
Virginia, some localities have begun developing from enhanced walkability of their streets.

detailed guidelines for multimodal corridors in their
jurisdictions. These include the City of Roanoke’s
Street Design Guidelines® and Fairfax County’s
multimodal corridor vision for the Tysons Corner
Urban Center.® As part of the development of
the Guidelines in this document, a comprehensive

While each of these studies has unique needs
and obijectives, they all touch on a common set
of design principles and concepts that are in
frequent use within the professional transportation
planning and design field. Principles of walkability,
context sensitive street design, Transit Oriented

literature search of similar efforts was conducted - Development (TOD) and Traditional Neighborhood
both at the national level and in Virginia - and the

Design (TND), for example, are used widely in
results of this research have been compiled in an

most of these plans and studies. In fact, in 2012,
annotated bibliography in Appendix G. VDOT developed the Transportation Efficient Land
Use and Design Guide, a manual for localities that
links transportation and land use with many of
these same types of concepts.” However, while

As guided by the collective experience of the the concepts are in common circulation within the
steering committee, these Guidelines are intended field, there is very little coordination of terminology
first and foremost as a collective resource — to and a lack of a common language for addressing
serve as a common language and set of best multimodal planning more systematically. Moreover,

practices that can be used to characterize effective quantitative standards for items such as typical

. .. iti f t transit technologi

multimodal planning in the Commonwealth. denSI,IeS needed, R L o,g,les
or sidewalk widths to promote walkability,

which vary considerably, have been the focus of

professional debate repeatedly. While it may be

> See: http://www.roanokeva.gov/85256a8d0062af37 /CurrentBaselink /03BF255E742B4368852578A80047 65E5 /$File
STREET DESIGN GUIDELINES.pdf
6 See: http: //www.fairfaxcounty.gov/dpz/comprehensiveplan/area2 /tysons1.pdf and http://www.fairfaxcounty.gov/tysons

transportation/download /transportation design standards attachment d.pdf
7See:_http://www.fairfaxcounty.gov/dpz/comprehensiveplan/area? /tysons1.pdf

"BRI
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counterproductive to attempt to standardize an
inherently evolving dialogue among professionals,
it is nevertheless helpful to have common guidelines
that take the best of current design practices for
multimodal places and corridors as a resource
for transportation professionals. These Guidelines
address this need in particular for the Virginia

context. As guided by the collective experience
of the steering committee, these Guidelines are
intended first and foremost as a collective resource
— to serve as a common language and set of best
practices that can be used to characterize effective
multimodal planning in the Commonwealth.

Mission and Goals of These Guidelines

During the regular meetings of the steering committee, an overall project mission and goals were developed
to give direction to the development of the Guidelines document. Based on the ongoing steering committee
feedback from the meetings, the following mission statement was developed as a benchmark and guiding

direction for all elements of the Guidelines:

Mission of These Guidelines

The DRPT Multimodal System Design Guidelines will
provide guidance on how to plan multimodal corridors,
places and regions throughout the Commonwealth of
Virginia. The purpose of the Guidelines is to establish
common statewide principles and best practices for
multimodal planning that can be used as a resource
and model by local planners, engineers, designers,
policy and decision makers, and anyone else engaged
in multimodal planning throughout Virginia.

In addition, three basic goals for the project were

established at the beginning of the process as a
general direction.

Goals of These Guidelines

* Create a statewide resource for local planners,
designers, policy and decision
makers, and anyone else engaged in multimodal

engineers,

planning throughout Virginia.

* |dentify integrated land use, transportation
and urban design approaches to support
multimodal mobility.

* Provide guidelines to help planners optimize

reduce reliance on

transit investments and

single occupancy vehicles.
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While this set of goals relates only to the purpose
and need for a set of guidelines such as these, there
are of course, wider goals that can be described
for any multimodal planning effort, including these
Guidelines. Rather than describe these as goals for
the Guidelines, it was decided instead to describe
them in the context of the benefits of multimodal
transportation planning. Although the benefits of
anything can be debated, below is a list of the
benefits of multimodal planning and providing a
multimodal transportation system that are commonly
cited by the transportation industry.

Benefits of a Connected Multimodail

Transportation System

1. Cost Efficient Use of Public Dollars
a. Benefits more travelers with the same amount
of money (move more people not vehicles)
b. Optimizes use of existing facilities instead of
building new ones

2. Energy Conservation
a. Reduce emissions through less vehicle trips
and shorter vehicle trips




The Mission of
These Guidelines

The DRPT Multimodal System
Design Guidelines will provide
guidance on how to plan
multimodal corridors, places
and regions throughout the
Commonwealth of Virginia. The
purpose of the Guidelines is
to establish common statewide
principles and best practices for
multimodal planning that can be
used as a resource and model
by local planners, engineers,
designers, policy and decision
makers, and anyone else
engaged in multimodal planning
throughout Virginia.

3. More Transportation Choices

a. Eliminates constraints to using cars to get around
b. Provides mode, time, location, and route choices

4. Mobility and Opportunity Equity

a. Better meets basic transportation needs of populations with
low incomes and disabilities

b. Provides more opportunities for employment access,
educational opportunities, health care, and social connectedness

5. Public Health®

a. Makes a safer environment for walkers and cyclists — fewer
crashes and lower fatality rates

b. Promotes active lifestyles through more opportunities for
walking and biking

c. Provides more access to a wider range of healthy goods and
services

Economic Vitality?

a. Provides greater accessibility to existing and future
workforces

b. Attracts businesses through more multimodal transportation
options for employees

c. Increases property values by making places more accessible
and livable

Reduced Congestion

a. Gives more modal choices that in turn reduce overall
roadway congestion

b. Provides more alternate roads to take in case the usual route
is blocked due to an accident

Quality of Life

a. Designs streets as places to spur social interaction

b. Generates pride in local neighborhoods and creates more
“eyes on the street” to reduce crime

c. Supports greater sense of community through more accessible
places and corridors

8 Appendix F briefly describes the connections between transportation planning and public health and introduces Health Impact
Assessments as a tool to better understand the potential impacts of transportation decisions on public health. The academic
community has produced a wealth of research documenting the health benefits of walking and bicycling. Some notable resources

include:

. Cavill, N. et. al. (2008).“Economic Analyses of Transport Infrastructure and Policies Including Health Effects Related to Cycling and Walking:
A Systematic Review.” Transport Policy. Vol. 15(5). Pp. 291-304.
. Litman, T. (2003). “Integrating Public Health Objectives in Transportation Decision-Making.” American Journal of Health Promotion. Vol. 18(1).

Pp. 103-108.
. National Conference of State Legislatures.

Legislation.
9

(2010). Promoting Health Communities and Preventing Childhood Obesity: Trends in Recent

Resources on the economic development benefits of multimodal transportation investments:

. U.S. Environmental Protection Agency (2012). Smart Growth and Economic Success: Benefits for Real Estate Developers, Investors, Businesses, and
Local Governments. <http://www.epa.gov/smart growth>.

. Litman, T.A. (2003). “Economic Value of Walkability.” Transportation Research Board. Vol. 1828. Pp. 3-11.
. League of American Bicyclists. (2009). The Economic Benefits of Bicycle Infrastructure Investments. <http://www.bikeleague.org/resources
reports/pdfs/economic_benefits_bicycle_infrastructure_report.pdf>.
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A Note on Sources

Although this project has included an extensive review of comparable studies and standards nationally,
there are two primary source materials that were used extensively, particularly for the corridor design
standards in these Guidelines. These are the guidebook jointly developed by the Institute of Transportation
Engineers (ITE) and the Congress for New Urbanism (CNU) “Designing Walkable Urban Thoroughfares:
A Context Sensitive Approach.'”” and the VDOT Road Design Manual.'' The first of these sources, the
ITE/CNU Guidebook, is a commonly cited industry standard, particularly in the areas of context sensitive
street standards and has a very comprehensive set of parameters for corridor design elements as well as
a widely familiar typology of multimodal corridors (boulevard, avenue, street, etc.). The second of these
sources, the VDOT Road Design Manual is an important set of standards for corridor design in Virginia, as
it defines standards for the design of streets to be accepted into statewide maintenance.

In general and with some minor variations, the VDOT standards were used as the minimum
standards recommended and ITE/CNU’s parameters as the optimum design standards

recommended for most corridor design elements.

In the Corridor Matrix that contains the
corridor designstandardsinthese Guidelines,
both sources were used to establish optimal
and minimum standards for the design of
corridor elements such as bicycle facilities,
sidewalk widths and travel lane widths. In
general and with some minor variations, the
VDOT Road Design standards were used
as the minimum standards recommended
and ITE/CNU’s parameters as the optimal
design standards recommended for most
corridor design elements.

Figure 3 - Roanoke, VA. Decorative sidewalk paving not only enhances the pedestrian

experience but can also connect visitors with local history.

10 See: http://www.ite.org /bookstore /RP036.pdf
1 See: http://www.extranet.vdot.state.va.us /locdes /Electronic%20Pubs /2005%20RDM /RoadDesignCoverVol.1.pdf
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The Multimodal System Plan - Buil

CHAPTER 2

ding the Foundation for
Multimodal Planning

This chapter lays out the basic foundation of multimodal planning upon which these Guidelines are built
— The Multimodal System Plan. Multimodal System Plans are not a new concept. They can be done in a
variety of forms, whether as part of a regional Long-Range Transportation planning project or as part of
a city or county comprehensive transportation plan. A Multimodal System Plan is simply a comprehensive
look at all the modal transportation networks in an area, whether auto, transit, bicycle or pedestrian,
along with the key land use destinations and centers that they are connecting.

Multimodal considerations should be integrated into the development of a long-term transportation
network, both in order to achieve greater diversity of travel choices and to improve the overall operation

of the transportation system.
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Figure 4 - Indianapolis MPO Multimodal Systems - March 2009. An exampl
network connectivity for each travel mode — derived from the Regional Pedestr
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Key Concepts and Definitions Used in These Guidelines

What is a Multimodal System Plang

A Multimodal System Plan is simply a comprehensive look at all the modal transportation
networks in an area, whether auto, transit, freight or bike /ped, along with the key land use
destinations and centers that they are connecting.

There are a number of basic concepts and terminologies used in these Guidelines. These concepts are

all integral to the development of a Multimodal System Plan, and they are described below with sample
illustrations.

P 4 T
5 gaalil
. _ _ tHH
Y o ] IS r - .t | “
o . (1
. < —I./’ : '“["T.QHL
R | 3 1]
E
X\
L] = - - - 3 B
[ - // : = 4 —
TR\ 27 FEHHEE
KN TSN

Figure 5 - The Indianapolis Region. Multimodal Districts and
Multimodal Centers derived from the Regional Pedestrian Plan.
Image source: Storrow Kinsella Associates

Figure 6 — The Indianapolis Downtown Multimodal
District. A detail of the Multimodal System Plan for the
Indianapolis Region showing Multimodal Corridor types in
the downtown Multimodal District. Image source: Storrow
Kinsella Associates
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Multimodal System Plan

A Multimodal System Plan is an integrated land
use and multimodal transportation plan that
shows the key Multimodal Districts, Centers and
Multimodal Corridors in a region and ensures
that there is a connected circulation network for
all travel modes. A Multimodal System Plan can
either be done “from scratch” (without using any
prior modal or land use plans), or more often
by assembling all of the existing land use and
transportation plans into a unified whole. In this
latter case, the Multimodal System Plan neither
establishes any new policies nor changes any
existing policies — it merely assembles existing
land use and transportation policies into a single
unified plan.

Typically, developing a Multimodal System
Plan is a mapping and analysis exercise and
consists primarily in assembling the GIS layers
from existing modal plans and land use plans so
they are all integrated. However, as regions and
localities in Virginia may use slightly different
terminology and approaches to their land use
and transportation planning, the Multimodal
System Plan is also a way to assemble their
existing plans into a standardized technical and
graphic language for ease of communication with
each other or with state agencies. In addition,
the exercise of developing a Multimodal System
Plan will quite often highlight any disconnects in a
multimodal circulation network, such as potential
gaps in a trail network or a need to connect the
regional transit plan to the bike or pedestrian
plan. The Multimodal System Plan is also an
opportunity for the regional or local entity to
address these disconnects by adding policies
and actions to fix them in the future. Ideally, the
Multimodal System Plan will show that all the
multimodal networks in a region are part of a
continuous and connected system of circulation
that offers a diversity of travel choices. The
diagram to the right shows the overlays that
make up a Multimodal System Plan, and the
methodology for developing it is described later
in this chapter.

CONDITIONS

Figure 7 - Multimodal System Plan. Diagram showing the overlays of
land use and transportation networks by mode that make up a Multimodal
System Plan.

The exercise of developing a Multimodal
System Plan will quite often highlight any
disconnects in a multimodal circulation network,
such as potential gaps in a trail network or a
need to connect the regional transit plan to the
bike or pedestrian plan.

Chapter 2: Multimodal System Plan - Building the Foundation for Multimodal Planning



Modal Emphasis

One of the most important concepts in these Guidelines is that of Modal Emphasis. Modal Emphasis is the
designation of one or more travel modes that should be emphasized in the design of the cross-section for a
corridor. It is important to note, however, that Modal Emphasis does not mean that other travel modes are
excluded; other modes should still be accommodated in a Multimodal Corridor. For example, a corridor
that passes through a dense urban downtown that is walkable, bikable and has extensive transit service
could be designated with Modal Emphases of Pedestrian, Bicycle and Transit. By contrast, a corridor
that carries a lot of high-speed auto traffic and premium commuter transit service but few bicyclists and
pedestrians could be designated with only a Transit Modal Emphasis, but may still accommodate other
modes in some fashion.

Modal Emphasis means that a travel mode may be emphasized on a corridor through certain design
features but that other modes are still accommodated although not always in an optimal way depending
on right-of-way or other constraints. Modal Emphasis is an important technique for looking at travel mode
accommodation within a Multimodal System Plan, and it helps make it clear how continuous the circulation
pattern is for each mode in a region. While there may occasionally be cases where some modes are
excluded (as in a pedestrian only street, for example), the basic principle followed in these Guidelines is
to accommodate all travel modes within a Multimodal Corridor.

The Modal Emphasis approach adopted in these Guidelines is a Complete Streets approach. It starts with
the same principle of accommodating all modes from the Complete Streets perspective. It goes beyond
this principle, however, in that it also allows certain modes to go beyond minimum accommodation and be
optimized according to the Multimodal System Plan for the region or locality.

What is Modal Emphasisé

Modal Emphasis is the designation of travel mode or modes that should be emphasized in the design
of the cross section for a corridor. For example, a corridor that passes through a dense urban
downtown that is walkable, bikable and has extensive transit service could be designated with a Modal
Emphasis of Pedestrian, Bicycle and Transit.

There are six Modal Emphases used in these
Guidelines and corridors may carry any combination |w
of these Modal Emphases: ‘ﬂ P —

It should be noted that two of the Modal Emphases ‘
— Green and Parking — are not travel modes per sue
se. However, they are included in the consideration
of Modal Emphasis because they have a significant
impact on roadway cross-section design. For
example, a Green Modal Emphasis roadway may
need extra right-of-way width to allow for tree
planting in the median or along sidewalks, and a
roadway with Parking Modal Emphasis will need to

v
n
<
o
o
=
L

accommodate on-street parking. It should also be corridors unless specifically excluded in rare cases
noted that Auto Modal Emphasis is assumed on all  such as a pedestrian-only street.
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The Modal Emphasis chosen for a particular corridor
should always come from its Modal Emphasis
designation on the Multimodal System Plan. In
fact, these Guidelines are intended always to refer
roadway designers and engineers back to the
Multimodal System Plan as the basis for deciding
how to design any feature of a particular corridor.

Multimodal Corridors

The prime goal of the Multimodal System Plan is
to ensure a connected multimodal transportation
network for an area. Multimodal Corridors are the
building blocks for such a system that move people
through a region. A Multimodal Corridor, as used
in these Guidelines, is generally a roadway that
accommodates multiple modes (or in special cases
a trail or rail right-of-way) and includes all the area
within the right-of-way, as well as the adjacent
building context zone. As explained previously,
a true multimodal transportation system is one
where travelers of every mode have a connected
network of corridors to move within and between
destinations. Without first developing a Multimodal
System Plan that identifies connected networks for
each travel mode, the design of any individual
corridor may lead to disconnected or underused
facilities that fail to provide safe and convenient
connections for pedestrians, bicyclists and transit
riders.

These Guidelines introduce a typology of
Multimodal Corridors that is based on overall
characteristics such as their general function in a

Chapter 5 of these Guidelines discusses how Modal
Emphasis is used at the corridor scale to design a
multimodal cross-section for a roadway. This chapter
describes how Modal Emphasis is used at the
regional scale in the development of a Multimodal
System Plan. It is important to understand, however,
the critical linkage between these two scales in
planning for multimodality.

network, their surrounding context and their Modal
Emphasis. Chapter 5 of these Guidelines explains
how to design and retrofit corridors to best fulfill
their multimodal function within the larger regional
multimodal transportation system. There are six
basic types of Multimodal Corridors used in these
Guidelines, divided into two broad categories of
corridors — Through Corridors and Placemaking
Corridors, as detailed in Chapter 5.

What is a Multimodal Corridor?

A Multimodal Corridor, as used in these
Guidelines, is generally a roadway that

accommodates multiple modes and includes all of
the area within the public right-of-way, as well as

the adjacent building context zone.

THROUGH
CORRIDORS

0 Multimodal Through Corridor

© Transit Boulevard

PLACEMAKING
CORRIDORS

© Boulevard
o Major Avenue
© Avenue
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Corridor Design

Without first developing a Multimodal
System Plan that identifies connected
networks for each travel mode, the
design of any individual corridor may
lead to disconnected or underused
facilities that fail to provide safe and
convenient connections for pedestrians,

bicyclists, and transit riders.

Figure 8 - Typical Multimodal Through Corridor in Tallahassee, FL. Inage source: Michael

Baker, Inc.

Multimodal Districts and Multimodal Centers

What is a Multimodal Districte

An additional core concept used in these Guidelines is that of
Multimodal Districts and Multimodal Centers. A Multimodal District is
any portion of a city or region of any size that has good multimodal
connectivity — either currently or proposed in the future. Multimodal

A Multimodal District is any portion of a
city or region of any size that has good

multimodal connectivity — either currently connectivity in this context means the relative ease of making trips

or proposed in the future. without needing access to a car, and can be gauged by the number
of bus routes available, and safe walking or biking paths. In addition
Multimodal Districts have land use characteristics that support
multimodal travel, such as higher densities and mixed uses.

Much of the developed portions of Richmond, Norfolk, or Alexandria,
for example can be considered as a series of Multimodal Districts.
Multimodal Districts can be quite extensive, and because of their size,
they can be further broken down into specific Multimodal Centers.

Unlike Multimodal Districts, Multimodal Centers are much smaller
areas of even higher multimodal connectivity and more intense
activity, roughly equivalent to a 10-minute walk-shed, which can be
approximated by a one-mile diameter circle. This 10-minute walk-
shed is a general rule of thumb in planning practice for the maximum
area that people will practically walk to in the course of daily
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Figure 9 - Aerial view of Richmond. Potential Multimodal Districts and Centers illustrated in Downtown Richmond

activities, although Multimodal Center boundaries in practice may vary from this shape, in order to conform
to existing walkable districts or to avoid barriers such as rivers or high speed highways. Multimodal
Districts can be quite large — for example, large sections of a city can be defined as Multimodal Districts.
However, Multimodal Centers are much smaller areas defined by a walk-shed that can serve as a primary
focus for providing more multimodal connectivity and higher density development. Multimodal Centers
are also often centered on a key local destination, such as a transit stop or key intersection within a
downtown that is also a local center of development intensity, population and/or employment. There are
seven types of Multimodal Centers used in these Guidelines, ranging on a scale from dense urban to low
intensity rural centers:

Urban Core

Urban Center
Large Town or Suburban Center

Medium Town or Suburban Center
Small Town or Suburban Center

Rural or Village Center

Special Purpose Center

These Multimodal Center types are further explained and illustrated in Chapter 3 of these Guidelines.
Designating Multimodal Districts and Multimodal Centers in a region helps to identify priority locations for
focusing multimodal connectivity improvements where they can potentially create the most public benefit.

Chapter 2: Multimodal System Plan - Building the Foundation for Multimodal Planning
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The Transect and Activity Density

The final core concepts used in these Guidelines are
those of the Transect and Activity Density. Activity
Density is simply a way to combine the density of
existing or future population and jobs in an area
to allow them to be classified more simply. Activity
Density for an area is the sum of people and jobs
in the area divided by the acreage, yielding a total
density of jobs plus people per acre. The Transect
is a relatively common way of describing density
and intensity of development in the urban planning
profession.

The Transect is a way to describe the range of
natural and built environments from the countryside
to the center of the city as a set of bands of uniform
density called Transect Zones or “T-Zones”. Each
T-Zone defines a consistent scale of density and

intensity of development and the whole complement
of streets, buildings and open space that goes
along with that level of intensity. In Chapter 3
of these Guidelines, a standard table of T-Zone
densities is defined for all of Virginia using Activity
Densities. This table of Transect Zone densities
and typical characteristics was developed through
an analysis of real Virginia places, ranging from
large urban downtowns to rural village centers.
Throughout these Guidelines, this system of Transect
densities has been used to define the types and
surrounding contexts of both Multimodal Centers
and Multimodal Corridors. The Activity Densities
for each Transect Zone can reflect either existing or
future densities, although typically future, planned
densities should be considered in the development
of a Multimodal System Plan.

The Transect

Throughout these Guidelines, this system of Transect densities has been used to define the types

and surrounding contexts of both Multimodal Centers and Corridors.

MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

Figure 10 - The Transect Diagram. The Transect describes the range of natural and built environments across a spectrum of density. Places
can be classified into one of the six different Transect Zones or “T-Zones” depending on the density or intensity of the land uses in an area.




Overview of the Multimodal System Plan

The previous sections of this chapter introduced the
key concepts and definitions used in these Guidelines.
As noted, all of these concepts are integral to the
development of a Multimodal System Plan, which
is the basic foundation for the whole planning
methodology used in these Guidelines. The following
is an outline of how to develop a Multimodal
System Plan at a regional scale. The methodology
is described through a case study of a hypothetical
region in Virginia. The case study represents a range
of land use contexts, from rural to urban, and can
serve as a sample of conditions found statewide
as an introduction on how to develop a Multimodal
System Plan.

As mentioned previously, the goal of a Multimodal
System Plan approach is to link together prime
destinations and areas of activity in a region in
order to make both the places and their connections
safer, more accessible and provide a wider array of
travel choices for the population. There are a few
basic steps in designing a Multimodal System Plan
that incorporate all of the separate aspects of

these Guidelines — Multimodal Corridors, Multimodal
Centers, and Modal Emphasis - into a unified whole.
The process chart in Figure 11 shows the general
approach for developing a Multimodal System Plan.

Step 1 — Ensuring Public Engagement and
Ongoing Input

A Multimodal System Plan is ultimately designed for
the public, and as such, should reflect the perceptions,
opinions, and concerns of the public served by the
plan. The public should be factored into the creation
of the plan, and the plan should clearly address
existing issues that have been identified by the
public, policy makers, and leaders in the area. Key
destinations in a region should be identified through
a public process as well as by measurable analysis,
and destinations such as schools, universities, hospitals,
and job centers can play a key role in the designation
of Multimodal Districts, due to their land use and high
transit, pedestrian, and bicycle potential.

Multimodal System Planning

EXISTING CONTEXT

Trans-
portation
Context

Land Use Adopted
Context Plans

|

Define Multimodal Districts

!

Define Multimodal Centers

2

Define Multimodal Corridors

v

Define Modal Emphasis
on each Corridor

2

MULTIMODAL SYSTEM PLAN

Connected Networks of Corridors That
serve Key Places in the Region

=
-

Multi Multi
modal modal
Districts Centers

What is the
Context?

What are you
connecting?

How are you
connecting it?

How does it all
fit together?

Figure 11 - The Recommended Planning Process for a

Multimodal System Plan.
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Effective public involvement tools that can be used
to tie the public in during the development of a
Multimodal System Plan can include community
surveys, place-making field trips,
inventories and assessments, and focus groups. As
with any public planning process, the first steps
should involve broadly engaging the public and
stakeholders in a project and maintaining that
involvement through the analysis, visioning, and
design and planning phases. While this document
is not intended to address the whole public
involvement process or the general details of the
planning process for a regional transportation plan,
some points to keep in mind in the initial stages of
project initiation include:

sidewalk

* Early and continual involvement of the

public and stakeholders in the project

in  meaningful ways through interactive
meetings, and

innovative means to get continual input

various traditional and

* Active outreach to stakeholders, particularly
including people who travel by modes other
than or in addition to personal vehicles
— ensuring participation by so
“choice” and “dependent”  populations
for each travel mode, as well as outreach
to minority and underserved populations.

called

* Equal outreach to, and representation of,
all stakeholders in the planning process.

* Clear information and education about the
agency and jurisdictional roles and constraints
within the process, including funding constraints,
legal constraints, and obligations.

Step 2 — Analyzing Existing and Future
Population and Employment

The analysis phase of a Multimodal System Plan
can be quite complex and involve a variety
of transportation, land use, safety, economic,
demographic, and many other types of data
collection. The particular aspects of this data
collection and

analysis from a multimodal

perspective include elements such as:

Figure 12 - Public Process.

S

can often involve workshops with interactive exercises and activities.

MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

A clear picture of the regional trends for
growth and land use change in the planning
time horizon.

The current and future relationships between
land uses and the transportation system.

Anticipated travel trends and growth of travel
by various modes.

The key areas of activity and destinations in
the region that serve as focal points for future
growth or existing activity and prime locations
for generating multimodal trips, either now or
in the future.

The role of thoroughfares in the network and
their current and anticipated future Modal
Emphasis.

Public Involvement for multimodal planning



_— —
}
f.
- h e s =t i
\“\ ST H\ N\ ({tr! AL /
Nl 0 | 5550 L A "
= L LS '\\ \ - e
w ADJACENT WA
votiei_ INDUSTRIALTOWN | ‘ﬂﬁ i r(
ik ; : = j
L "“"-;.l-'.J T ,rrllI
7 r .‘! J
e | i
S | =4 /
Y . "“—Hx\:!__l ! [} J}.r'
FREIGHT RAIL LINE Jl \ f= ' f
I msmsaw&mm , { /
Ty | 1 7 / A
— AT et
\ N p=tt
*“.‘ | k'l. I A ..I, L
CTY CENTER & ; <
""'\ | REGIONAL DESTINATION _hHTJ —,w-"—“"" 2o noan
¥f4 \‘ev "f 2 '| P |
LIMITED ACCESS FREEWAY G FORMER mu STREET REALIGNED
f PLANNED FOR FUTURE GROWTH TO BYPASS SURROUNDING
/ 4— AT INTERCHANGELOCATIONS CITY CENTER
 T— e T
\ X A K
I'--I\L [ 1“"--"-l‘f T 1I |
] P \ SN
e /"";'-nq.‘q____,.-"- ,r'; N
'\-|__H_/ L '1—-.,_
4 “""‘1. — "
EXISTING & PLANNED L ;q: \
| |_FUTURE CONDITIONS 2 T G o — | — |

Figure 13 - Hypothetical Region Map. A hypothetical region showing a historic city center, surrounding suburban and rural

areas and an adjacent industrial town.

From this type of data, a picture can be assembled
of the future patterns of transportation and land use
in the region. This is the core information needed
to build a Multimodal System Plan, so that future
networks can be designed to better accommodate
all users and modes in a region in a connected
manner. A series of maps in Figures 13 through 20
show a simplified analysis of the broad land use and
transportation systems for a hypothetical region. An
actual planning process would involve many more
steps and varieties of data than is shown in these
graphics, but the sequence of illustrations shows a
basic analysis of the existing and future land use
intensity and the future networks by travel mode.

Once the data for a region is assembled, one
of the key analyses that should be performed is
mapping the pattern of existing and anticipated
regional population and employment
density and intensity. The data for this analysis
typically comes from several sources, including
local comprehensive plans and prior regional
plans and studies, population and employment
projections'? and recently approved or proposed
development projects.

future

'2In Virginia, standard population projections are done by the Virginia Employment Commission for cities and counties. Employment
projections can be estimated using several private sources, such as Woods and Poole and ESRI Business Data.
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EXISTING & FUTURE

ACTIVITY DENSITY

Figure 14 - Existing and Future Activity Density. This map shows a simple “heat map” of the relative density of jobs and

population in the region.

Figure 14 shows the first step in this analysis — to
summarize existing and future population and
employment density in terms of a simple gradient of
Activity Densities using the Transect Zones. Chapter
3 describes the specific metrics of Activity Density
by Transect Zone in greater detail. Note that Figure
14 combines population and employment as total
Activity Density. This is useful for very general
and large scale transportation planning purposes

as it aggregates any kind of trip-generating
activity into a single measure. Note also that future
Activity Density is included in the analysis along
with existing Activity Density. Projections for future
population and employment are usually available
in a locality’s comprehensive plan or future land use
plan and it is important to include these in any type
of analysis for a Multimodal System Plan.
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Step 3 — Designating Multimodal Districts and Centers

The analysis from Step 2 will
yield a very broad picture of
existing and future population
and employment in a region. The
next step in building a Multimodal
System Plan is to take the
already identified future growth
pattern and use it to designate
potential Multimodal Districts
based on both existing and
future development. Multimodal
Districts are generally broad
swaths of land area designated
by a locality or region to have
at least a moderate level of
multimodal connectivity'3, either
now or in the future. Multimodal
Districts typically
having moderate to high Activity
Density, and they may overlap
defined by
policy documents as urban growth
boundaries, districts,
mixed use neighborhoods, etc. As
shown in Figure 16, areas with the
highest Activity Density form the
basis for the Multimodal Districts
in the hypothetical example
(areas outlined with dashed red

are areas

with areas local

service

lines). However, the designation
of Multimodal Districts should
look beyond just Activity Density
and also take into account those
areas that have or will have in
the future a combination of high

density, good travel options and
grids.'
These factors are also important
to consider when defining those
areas of the region that should
form part of an interconnected
system of Multimodal Districts in
the future.

well-connected street

In cases where a detailed plan of
existing and future growth areas
is lacking, an approximation
of existing and future growth
can be made based on existing
population employment
data the combined
comprehensive plans in all the

and
and on

Multimaodal District
(size varies)

localities in the region. In most
cases, however, the MPO or
Planning  District  Commission
(PDC) will have compiled local
land use projections and will
have a summary of future growth,
based on policy designations
in local comprehensive plans,
that can be used as the basis
potential
From this

for determining
Multimodal Districts.
basic framework of Multimodal
Districts, a series of Multimodal
Centers can be developed within
each Multimodal District, based
on walkable neighborhoods and
transit linkages.

One Mile Diameter

Walkshed P

Multimo'a-aTl'Eén;er

{(generally within oneé mile

iameter walks|

-

V=g

Figure 15 - The Difference between Multimodal Districts and Centers as illustrated in

Ballston, Virginia

13 Multimodal connectivity describes the relative ease of making trips without needing access to a car, and can be gauged by

the number of transit options available, and safe walking or biking paths. Areas with low multimodal connectivity have very few

if any transit options, may lack connected sidewalks, crosswalks, and facilities for bicyclists, and are typically auto-oriented. In

areas with moderate or high multimodal connectivity, multimodal transportation options may exist, but there may still be some

gaps, and some trips may require a car.

14 The ITE/CNU Guidebook Designing Walkable Urban Thoroughfares: A Context Sensitive Approach explains the concept

of network connectivity and provides various indices and targets for desirable connectivity (see Chapter 3 in the ITE/CNU

Guidebook).
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MULTIMODAL
DISTRICTS

Figure 16 - Potential Multimodal Districts. Map showing areas that are identified as future Multimodal Districts based on their

high activity density and good potential multimodal connectivity - either existing or planned.

Step 4 — Designating Multimodal Centers

"BRI

The next step in the planning process is to look
closer at each Multimodal District and define the
future Multimodal Centers. Whereas a Multimodal
District can be defined as the broader areas
having, either now or in the future, a moderate level
of multimodal connectivity with good multimodal
characteristics such as high density and a closely
spaced walkable street network, a Multimodal
Center is a smaller area of high multimodal
connectivity and more intense activity, roughly
equivalent to a 10-minute walk-shed, which can be
approximated by a one-mile diameter circle. This
10-minute walk-shed forms the nucleus for activities
and destinations within easy walking distance. It
is this close proximity of destinations and lack of

MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

barriers (such as rivers or high speed highways)
that makes walking a viable form of transportation
for most trips, and is thus supported by high levels
of multimodal connectivity. Multimodal Districts
can be quite large — for example, large sections
of a city can be defined as Multimodal Districts.
However, Multimodal Centers are much smaller
areas centered around a walk-shed that can serve
as a primary focus for providing more multimodal
connections and higher density development.




1-mile diameter | "
Walksheds

Figure 17 - One Mile Walksheds within each Multimodal District.

District that are generally described within a one mile walkshed.

As shown in Figure 17, the one-mile diameter circles
are used to approximate the locations of potential
Multimodal Centers within each Multimodal District.
Then, in Figure 18, these one-mile circles are
morphed into more organic-looking shapes as they
are modified by natural or man-made barriers, or
by parcel-level designation on local governments’
future land use maps and zoning codes. Despite
these modifications, the organic-looking shapes
of Multimodal Centers should roughly retain the
general scale of the one-mile walk-shed. This
translation is discussed in more detail in Chapter 7.

Chapter 2: Multimodal System Plan -

Multimodal Centers are smaller areas within each Multimodal

The specific types of Multimodal Centers and their
characteristics will be discussed in Chapter 3 and
will also be used to determine the Multimodal
Corridor types in the detailed design of corridors.
Figure 18 does not show how the Multimodal
Centers in this hypothetical region can be classified
based on the typology of Multimodal Centers used
in these Guidelines. The designation of these types
of Multimodal Centers, however, is discussed in
more detail in Chapter 3.

Building the Foundation for Multimodal Planning



MULTIMODAL
CENTERS

Figure 18 - Multimodal Centers within each Multimodal District. Multimodal Centers are areas of highest multimodal connectivity

and have a mix of uses and close proximity of destinations such that most trips can be made by walking. Multimodal Centers are

designated roughly according to one-mile diameter circles, but morphed to fit actual conditions and barriers to connectivity such

as rivers or high speed highways.

Step 5 — Designating Multimodal Corridors

The previous steps established the basic designation
of Multimodal Districts and Multimodal Centers in the
Multimodal System Plan. These are the key areas
that need moderate and high levels of multimodal
the region’s transportation
system. The next step in the analysis is to look at
existing and future transportation networks in the
region. The series of maps in Figure 19 shows the
primary transportation networks for the region by
mode, including transit, bicycle, and pedestrian
(auto mode is assumed on all networks in this case)
— these maps serve as the basis for determining the
Modal Emphasis of each corridor. Each of these
modal networks is shown on a separate map along
with the Multimodal Centers for reference.

connectivity  within
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These modal networks represent the long-range
proposed networks, and not just the existing
networks.  Ideally, regions have
already identified these networks either through

localities or

their comprehensive planning process, or through
specific modal plans, such as a Regional Pedestrian
Plan, a Regional Bicycle or Greenway Trails Plan,
and a Regional Transit Plan or Transit Development
Plan (TDP). If localities have not developed similar
plans, the Multimodal System Planning Process is
an opportunity to identify which corridors could
provide the best connections for each travel mode
to the various destinations throughout a region.



After assembling the mapping of all the modal
networks, it is important to look for any gaps or
discontinuity in each network, as well as to look
for opportunities to connect the gaps in the
networks in order to develop more connected
circulation systems in the region. These gaps
can be identified and addressed as part of the
process of developing a Multimodal System
Plan.

These Multimodal Corridors and modal
networks represent the heart of the Multimodal
System Plan. However, there are other critical
components of a truly multimodal regional
transportation system that are not addressed
in great detail in these Guidelines. High-
Occupancy Vehicle (HOV) facilities in major
metropolitan areas are also important to
encourage people to travel by modes other
than driving alone. Connectivity is crucial in
a HOV network. Providing direct connections
to high capacity transit, suich as HOV-only
ramps to park-and-ride facilities for Metrorail
further encourages residents to use transit for
daily transportation needs. Taxicabs also
provide a critical link in the multimodal system,
especially at train, bus, and light rail transit
stations, and have the potential to partner
with transit agencies to provide human services
transportation. In addition, providing access
for non-auto modes and for transit to water-

based transportation facilities is essential for
linking destinations in tidal areas like Hampton
Roads.

The next step in the transportation analysis is
to assemble all of the modal networks onto one
map, to show the interaction of each network
as part of a whole multimodal system. Figure
20 shows all of the modal networks from
Figure 19 overlaid onto one map, along with
the Multimodal Centers.

[

Figure 19 - Modal Networks. These maps show the networks

for each mode — Transit, Pedestrian, and Bicycle.

Chapter 2: Multimodal System Plan - Building the Foundation for Multimodal Planning



Figure 20 - Multimodal Corridors with Modal Emphasis. The modal networks have been assembled onto one map and define

the Modal Emphasis for each corridor.

By assembling all the modal networks onto one map,
the Modal Emphasis for each of the major corridors
has been identified.!” It should be remembered,
however, that Modal Emphasis only defines the
modes that are given particular emphasis in the
design of a cross section — each Multimodal Corridor
can still accommodate all modes regardless of its
Modal Emphasis. Figure 20 identifies each corridor’s
Modal Emphases. It does not, however, identify the
Multimodal Corridor Types. More discussion of the
Multimodal Corridor typology and designations is
in Chapter 5 of these Guidelines.

Step 6 — The Final Multimodal System Plan

The final step in developing a Multimodal System
Plan is to now put everything together on a single
map. The Multimodal System Plan should show
the Multimodal Centers by type, the Multimodal
Corridors by type and the Modal Emphasis for each
corridor. As this is a complicated map for a whole
region, Figure 21 shows a detail of what this would
look like in one of the Multimodal Centers. It shows
several Multimodal Through Corridors and a Major
Avenue serving a Multimodal Center. As mentioned,

"BRI

!> Note that Green and Parking Modal Emphasis is not designated at this scale. These Modal Emphases are typically designated

at a closer scale, either through a small area plan for a Multimodal District or Multimodal Center, or incorporated in the corridor

design phase. In addition, more detailed pedestrian and bicycle Modal Emphases for local streets are not shown at this scale but
should be shown in a more detailed scale of Multimodal System Plan.
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Figure 21- Detail of a Final Multimodal System Plan. This map shows how a Multimodal Center and Multimodal Corridors are
designated according to the Multimodal Center types and Multimodal Corridor types described in Chapters 3 and 5 of these
Guidelines.

a more detailed explanation of the typologies of Multimodal Centers and Multimodal Corridors is given
in Chapters 3 and 5 of these Guidelines.

The designation of Multimodal Corridors and Modal Emphasis through the Multimodal System planning
process is not a substitute for developing more detailed modal plans. Regional bicycle plans, for
example, often specify which particular types of facilities (on-road bike lanes, off-road paved trails,
etc.) would be best for each corridor. Similarly, transit development plans often require in-depth
studies on separate right-of-way configurations and anticipated funding sources. The designation of
Multimodal Corridors and Modal Emphasis in the Multimodal System Planning Process does not need to
go into this much detail, but localities and regions should develop these more specific modal plans to
better assess the feasibility and options for implementing these networks.

Chapter 2: Multimodal System Plan - Building the Foundation for Multimodal Planning
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Figure 22 - Downtown Roanoke, VA. The superimposed Multimodal Districts, Multimodal Center and Multimodal Corridors show
how a Multimodal System Plan could be applied to this downtown area.

Summary

This process describes the basic foundations of
multimodal planning in these Guidelines — the
development of a Multimodal System Plan.
While there are many possible variations of this
basic planning process, the core methodology
of identifying destinations multimodal
transportation networks and their
fundamental to multimodal planning at any scale.

and
interplay is

The next chapters will delve deeper into the
typologies for Multimodal Centers and Multimodal
Corridors and how they can be designed to make
the most of public investments that enhance travel
choices and quality of life.
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CHAPTER 3

Multimodal Districts and Multimodal Centers

What are Multimodal Districts and Multimodal Centers?

As described in the previous chapter, Multimodal Districts are any portion of a city, town or county that
has good multimodal characteristics such as:

*  Moderate to high density development, quite often with mixed uses
*  Good connectivity of roads and a compact, connected system of blocks
* Roads that have good transit, bike, and pedestrian networks or where such networks are planned

While Multimodal Districts can vary in size, even being as large as a whole town or section of a city,
Multimodal Centers as used in these Guidelines are much more compact centers that are defined by a
specific walkable travel-shed, generally with a one-mile diameter. Multimodal Centers have the following
characteristics:

* Based on a comfortable walk-shed, generally defined as a one-mile diameter circle (modified as
needed for barriers and natural or man-made features)

*  Consist of localized centers of activity and density, whether population, employment or activities
(retail, civic or other activity generating uses)

* Served by existing or future transit (although in low intensity centers this may not be possible)

* Have a well-connected (current or planned) network of walkable and bikable streets with low vehicular
speeds and accommodations for bicycles, pedestrians, and buses.

One of the most important benefits of identifying potential Multimodal Centers within a region is
that it gives a focus for prioritizing multimodal improvements to ensure that they serve the greatest
number of people and leverage the most private investment and job growth. Identifying Multimodal
Centers in a region helps to focus key locations for investing in multimodal improvements and
helps ensure that these investments are located where they will create the most public benefit.

Chapter 3: Multimodal Districts and Multimodal Centers



Multimodal Centers and Transit Oriented Development

It is important to distinguish Multimodal Centers from Transit Oriented Development (TOD). Many excellent
studies have been done on planning for TOD within the context of a region or a corridor.'® However, there
are many places in Virginia with no or only limited transit that nevertheless still have good multimodal
characteristics, such as density, walkability, and compact development patterns. Therefore the focus of
Multimodal Centers in these Guidelines is much broader than just TOD and includes all centers with good
multimodal characteristics as described above, not just those with transit-focused development. In the
context of these Guidelines, TOD is an overlay on top of higher intensity Multimodal Centers. TODs and
their connection with Multimodal Centers will be discussed in greater detail in the next chapter.

Figure 23 — Multimodal Centers with and without Transit Oriented Development. In higher intensity areas, Multimodal Centers may be focused on

a premium transit station, like the Tide light rail in downtown Norfolk (photo on the left). However, Multimodal Centers also occur in lower intensity

areas without TOD, such as in Staunton (photo on the right).

Multimodal Centers and TOD

Therefore the focus of Multimodal Centers in these Guidelines is much broader than just TOD and
includes all centers with good multimodal characteristics as described above, not just those with
high intensity transit-focused development.

'© One of the most recent and comprehensive of these is the Center for Transit Oriented Development’s “Planning for TOD at the

Regional Scale,” 2011.
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The Range of Multimodal Centers in Virginia

Analyzing Potential Multimodal Centers for Virginia

Multimodal Centers can be found in a wide range of
contexts in Virginia, from dense urban downtowns,
like Richmond and Norfolk, to historic town and
village centers such as Lexington and Staunton, to
relatively new walkable suburban hubs, such as
Reston Town Center or New Town in James City
County. In order to define a typology of Multimodal
Centers with a range of scale and character as
diverse as these, the typology was based on a
careful analysis of real places in Virginia.

In this analysis, one-mile wide circles representing
potential Multimodal Centers were placed over
a large number of rural, suburban, and urban
centers throughout Virginia. The population and
employment densities were analyzed in each
potential Multimodal Center using 2010 Census
data and compared among a set of over 300
such centers in the Commonwealth. A summary of
results from this analysis is in Appendix E of these
Guidelines. A standardized way of comparing these
densities was adopted called “Activity Density.”
Activity Density is a measure of population and
employment density and is expressed in terms of

jobs plus population per acre.'”

One characteristic that is present in many of
these potential Multimodal Centers in Virginia is
a marked gradation of density from high to low
from the center to the edge of the one-mile circle.
This gradation in density was systematized in the
Multimodal Center typology by the use of density
transects, and is described in the following sections.
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Figure 24 — One-Mile Circles Identified as Potential Multimodal Centers
throughout Virginia. This image shows some of the potential Multimodal
Centers analyzed in the Richmond area. The colors indicate different

levels of Activity Density.

Measuring Multimodal Centers in Virginia

One-mile wide circles were placed over a large
number of rural, suburban, and urban centers
throughout Virginia. The population and employment
densities were analyzed in each potential Multimodal
Center and compared among a set of over 300 such
centers in the Commonwealth. A standardized way
of comparing these densities was adopted called
Activity Density. Activity Density is a measure of
population and employment density and is expressed
in terms of jobs plus population per acre.

17 Although there are a variety of other factors that affect the intensity and trip-making characteristics of a region (e.g. tourism
and hotel rooms), population and employment densities are a simple, consistent, and effective way of measuring the activity of

an area at many different scales and in various regions throughout the Commonwealth. References to Activity Density throughout

these Guidelines refer to gross activity density, the sum of population and employment divided by the gross acreage.
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Using the Transect to Define Densit

The Transect as used in the planning profession has been a relatively common way of describing density
and intensity for more than a decade. It has been used as the basis for numerous zoning codes, for the Smart
Code system of standardized development codes nationwide, and as the basis for ITE/CNU’s Guidebook
on designing walkable urban thoroughfares, also used as a primary source for these Guidelines. The
Transect was first defined by the CNU to describe the range of natural and built environments from the
countryside to the center of the city. The diagram for the Transect shows these as Transect (“T”) zones: each
T-Zone defines a consistent scale of density and intensity of development and the whole complement of

streets, buildings, and open space that goes along with that level of intensity.

DUANY PLATER-ZYBERK & CO.

“THE TRANSECT"

RURAL

NY8dNn

.DRPF

Figure 25 - The Transect Diagram. The Transect describes the range of natural and built environments across a spectrum of

density. Places can be classified into one of the six different Transect Zones or “T-Zones” depending on the density or intensity

of the land uses in an area.

As used in these Guidelines, T-Zones help to clearly
identify a level of intensity of development, from a
T-6, which is generally a dense urban core areaq,
to a T-4 which is the type of smaller scale urban
environment that might be found toward the edges
of a large city or at the very core of a small
town, to a T-1 which is a generally rural area.
Thus, Transect Zones are the basic building blocks
to define the intensity of development whether
within a Multimodal Center or along a Multimodal
Corridor. Transect Zones can also be applied in
areas outside of Multimodal Districts and Centers.

Transect Zones have been used throughout these
Guidelines, both to define density and intensity

in Multimodal Centers, and to define levels of
intensity along Multimodal Corridors. Within each
Multimodal Center type, there is a spectrum of
intensity levels described by T-Zones. The basic
metrics for density and intensity for each of these
T-Zones is described in Table 1, along with typical
gross and net Floor Area Ratios (FARs) associated
with each Transect Zone. The ranges of Activity
Density for each T-Zone were derived through
the analysis of over 300 potential Multimodal
Centers in Virginia, as previously described, and
the Activity Density ranges in Table 1 were based
on this density spectrum across Virginia.
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Figure 26 - T-Zones in a Multimodal Center in Downtown Norfolk. The red line is the alignment of the light rail line and the

station in the center is MacArthur Square.

However, density does not occur in a uniform TRANSECT ZONE INTENSITY

pattern in real places. When we average the

. q .. . Gross Development | Net Development
density over an area of several city blocks, for Transect | Activity Density (Jobs o .

| FAR (residenial + non-|] FAR (residenial +

example, it will usually include a range of densities Cens + people/acre) residential) non-residential)
and building heights, with some parcels having == T S TR
multi-story buildings adjacent to surface parking T2 1to 10 0.01to 0.15 0.0210 0.23
lots or vacant sites. The series of three-dimensional T-3 10 to 25 0.15 t0 0.37 0.23 t0 0.57
illustrations in Figure 26 show the built form of a T4 210160 0-27e0l0:) S
ical block d ai listi . £ T-5 60 to 100 0.9 to 1.49 1.38t0 2.3
typica ock and give a more realistic picture o T6 oDl e 0 o (e 2.3 or more

the density in each Transect Zone. These typical
blocks show the variety and range of building
heights and parking layouts commensurate
with each T-Zone, and help to visualize the
density of each T-Zone with some basic metrics
of development scale. The supported transit
technology indicated for each T-Zone describes
the most advanced type of transit technology that
these densities are able to support. The concept

Table 1 - Transect Zone Intensities. These metrics were calibrated based

on analyzing the existing Activity Density in potential Multimodal Centers
in Virginia.

Typical Blocks for each T-Zone

Density does not occur in a uniform pattern in real

of supported transit technology and how they places. In order to give a more realistic picture of
were determined is explained in greater detail the density in each Transect Zone, a series of three-
in Chapter 4. dimensional illustrations have been developed for

these Guidelines that show the built form of a typical
block for each Transect Zone.
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Figure 27 - lllustrations of Typical Block Types by Transect Zone.

MIXED USE INTENSITY High
ACTIVITY DENSITY (jobs + people/ac) | 100+/ac
AVG. BLDG. HEIGHT 8+ Stories
TYPICAL MAX BLDG. HEIGHT 20+ Stories
TYPICAL NET FAR 2.30+
SUPPORTED TRANSIT TECHNOLOGY | LRT/Rail

MIXED USE INTENSITY Moderate
ACTIVITY DENSITY (jobs + people/ac) | 25-60/ac
AVG. BLDG. HEIGHT 4 Stories
TYPICAL MAX BLDG. HEIGHT 8 Stories
TYPICAL NET FAR 0.57-1.38

SUPPORTED TRANSIT TECHNOLOGY

Express Bus

MIXED USE INTENSITY Low
ACTIVITY DENSITY (jobs + people/ac) | 1-10/ac
AVG. BLDG. HEIGHT 1.5 Stories
TYPICAL MAX BLDG. HEIGHT 3 Stories
TYPICAL NET FAR 0.02-0.23
SUPPORTED TRANSIT TECHNOLOGY Demand
Response

T1

MIXED USE INTENSITY High
ACTIVITY DENSITY (jobs + people/ac) | 60-100/ac
AVG. BLDG. HEIGHT 6 Stories
TYPICAL MAX BLDG. HEIGHT 12 Stories
TYPICAL NET FAR 1.38-2.30
SUPPORTED TRANSIT TECHNOLOGY BRT/LRT

MIXED USE INTENSITY Moderate
ACTIVITY DENSITY (jobs + people/ac) | 10-25/ac
AVG. BLDG. HEIGHT 3 Stories
TYPICAL MAX BLDG. HEIGHT 5 Stories
TYPICAL NET FAR 0.23-0.57

SUPPORTED TRANSIT TECHNOLOGY

Fixed Route Bus

MIXED USE INTENSITY Very Low
ACTIVITY DENSITY (jobs + people/ac) | 0-1/ac
AVG. BLDG. HEIGHT 1 Stories
TYPICAL MAX BLDG. HEIGHT 2 Stories
TYPICAL NET FAR 0-0.02
SUPPORTED TRANSIT TECHNOLOGY Demand
Response
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The Basic Typology of Multimodal Centers

As described previously, the one-mile diameter
circles walk-sheds representing Multimodal Centers
— although based on real places in Virginia — are
somewhat idealized representations of a real
place. They are represented as two concentric
circle of uniform density — the first quarter-mile
with higher density and the second quarter-
mile with a step lower density. While not many
places exhibit this exact kind of regular decrease
in density in quarter-mile bands, it is nevertheless
a general diagrammatic representation of the
way that real Multimodal Centers are composed.
The 10-minute walk-shed that is the basis for
Multimodal Centers forms the nucleus for activities
and destinations within easy walking distance. The
one-mile diameter circles are used to approximate
the locations of potential Multimodal Centers within
each Multimodal District. However, these one-mile
circles are typically morphed into more organic-
looking shapes as they are modified by natural or
man-made barriers, or by parcel-level designation
on local governments’ future land use maps and
zoning codes. Despite these modifications, the
organic-looking shapes of Multimodal Centers
should roughly retain the general scale of the one-
mile walk-shed. This translation is discussed in more
detail in Chapter 7.

Activity Density

Figure 28 shows the Activity Density of downtown
Lynchburg, represented by a range of colors from
T-1 (dark green) to T-6 (dark red). The data is at
the census block level and shows the sum of jobs
and population in each census block. Overlaid on
the map is a one-mile circle representing the basis

Circle Superimposed.

for a potential Multimodal Center. The pattern
of densities in the map highlights the real world
variability of densities on a block by block basis. In
this case, however, Lynchburg’s downtown generally
corresponds to a T-4 inner ring and T-3 outer ring of
densities, which would be classified as a “P-4 Large
Town or Suburban Center” Multimodal Center type
(discussed below) according to these Guidelines.

Based on the analysis of a wide variety of potential
Multimodal Centers in Virginia according to these
basic metrics of Activity Density, the following
six Multimodal Center types and corresponding
densities have been defined for these Guidelines
to establish a basic palette of place types for
planning purposes.
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MULTIMODAL CENTER INTENSITY

P-6 Urban Core 70.0 or more 1.0 or more 1.6 or more
P-5 Urban Center 33.75t0 70.0 0.5t0 1.0 0.8t0 1.6
P-4 Large Town or Suburban Center 13.75 to 33.75 0.21to0 0.5 0.3t00.8
P-3 Medium Town or Suburban Center 6.63 to 13.75 0.10t0 0.21 0.15t0 0.3
P-2 Small Town or Suburban Center 2.13t06.63 0.03t0 0.10 0.05 to 0.15
P-1 Rural or Village Center 2.13 or less 0.03 or less 0.05 or less
SP Special Purpose Center Varies Varies Varies

Table 2- Multimodal Center Types and Activity Density Ranges.

Figure 29 shows these seven Multimodal Center types graphically as a spectrum of place types from
dense urban to low density rural centers:

DENSITY of
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Actlvity : ;
o | | ——
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Figure 29 - Range of Multimodal Center Types. Urban to rural defined by Activity Density (number of jobs + people) in each
Multimodal Center.

Land Use Mix

One of the primary characteristics of a Multimodal Center is a mixture of land uses. For the purposes of
these Guidelines, all Multimodal Centers are assumed to have a mixture of uses and a general balance of
housing and employment. However, as noted in the next section, a spreadsheet-based tool was developed
to allow the creation of customized Multimodal Center types with alternate proportions of housing and
employment.
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Creating Special Purpose Multimodal Centers

Although there are six Multimodal Center types that are intended to give a comprehensive set of place
types for planning purposes throughout Virginia, there may be a need to define a customized Special
Purpose Multimodal Center. For example, an employment-rich center such as Innsbrook in Henrico County
can be an important destination and regional activity center while not having a diverse mixture of uses or
a pattern of density that matches a typical Multimodal Center. For this reason, the Guidelines include a
spreadsheet tool for creating customized Special Purpose Multimodal Centers illustrated in Appendix C.

The Multimodal Centers Calculator tool allows a user to select various factors such as density and land use
mix. A full list of the values that can be adjusted for Multimodal Centers is listed below:

Customizable Data for Multimodal Centers

Percent of Activity Units that are jobs

Percent of Activity Units that are population

Square feet per job

Square feet per dwelling unit

Persons per dwelling unit

Gross-to-Net Ratio (Ratio of gross site density to net site density)

Percent of inner quarter-mile residential density concentrated to 1/8 mile TOD node

Percent of inner quarter-mile residential density located outside of 1/8 mile TOD node

Percent of inner quarter-mile employment density concentrated to 1/8 mile TOD node

Percent of inner quarter-mile employment density located outside of 1/8 mile TOD node

Table 3 - Data for Special Purpose Multimodal Centers. Special Purpose Multimodal Centers can be customized using the
Multimodal Centers Calculator Tool in Appendix C.

Special Purpose Multimodal Centers

Although there are six Multimodal Center types that are intended to give a comprehensive set of
place types for planning purposes throughout Virginia, there may be a need to define a customized
Special Purpose Multimodal Center. For this reason, the Guidelines include a spreadsheet tool for

creating customized, Special Purpose Multimodal Centers, illustrated in Appendix C.
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Using this basic typology of Multimodal Centers, the dataset of over 300 potential Multimodal Centers
in Virginia was analyzed to compare their existing densities to each other and assess how they would
fit into this basic typology by density and intensity. Table 4 summarizes a handful of the potential
Multimodal Centers according to their existing Activity Density, based on 2010 Census data, and shows
which Multimodal Center type they would fit into based on their current densities. A full summary of all
potential Multimodal Centers that were analyzed is in Appendix E.

This analysis reflects only existing population and employment, and does not incorporate future growth.
It is simply a snapshot of where these potential Multimodal Centers fall in relation to each other and to
the Multimodal Center types today.

Potential Multimodal Employment Population Population/  Total Activity Activity Units/Acre Multimodal Center

Center (1 mile diameter) (2008) (2010) Employment  Units (Jobs + Type
Ratio People)

Tysons Corner 50,491 419 50,910
Ballston 27,902 14,202 42,104
Rosslyn 24,385 16,688 41,073 P6 Urban Core
Crystal City 24,704 12,377 37,081
Norfolk 30,917 4,582 35,499
Alexandria 15,587 9,489 25,076
Clarendon 13,231 10,598 23,829 P5 Urban Center
Richmond 14,513 8,989 23,502
Charlottesville 12,496 4,046 0.32 16,542 33
Roanoke 12,956 2,295 0.18 15,251 30
Fairfax 10,088 4,488 0.44 14,576 29 P4 Large Town or
Blacksburg 10,360 3,709 0.36 14,069 28 Suburban Center
Winchester 4,581 4,933 1.08 9,514 19
Reston 2,406 6,134 2.55 8,540 17
Fredericksburg 4,918 3,143 0.64 8,061 16
Manassas 2,371 3,965 1.67 6,336 13
Salem 2,910 3,205 1.10 6,115 12
Petersburg 4,038 2,035 0.50 6,073 12
Staunton 2,536 3,300 1.30 5,836 12
Front Royal 2,525 3,211 1.27 5,736 11 P3 Medium Town or
Newport News 3,555 2,027 0.57 5,582 11 Suburban Center
Bristol 4,033 1,245 0.31 5,278 11
Virginia Beach 2,509 2,034 0.81 4,543 9
Galax 2,581 1,326 0.51 3,907 8
Dunn Loring 854 2,382 2.79 3,236 6
South Boston 871 1,185 1.36 2,056 4
Crozet 284 1,697 5.98 1,981 4
Chester 704 883 1.25 1,587 3 P2 Small Town or
Lake Monticello 6 1,187 197.83 1,193 2 Suburban Center
Bluefield 388 768 2 1,156 2
Timberlake 409 717 2 1,126 2
Aquia Harbour 1 742 742 743 1
Forest 484 115 0 599 1 P1 Rural or Village
Poquoson 6 577 96 583 1 Center
Great Falls 1 455 455 456 1
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From Table 4, it is clear that there is a very wide range of Activity Densities in Virginia places, as well

as some interesting similarities among the densities of very different places. For example, the downtown
areas of Norfolk and Richmond are similar in density to the urban Metrorail station areas along the
Rosslyn-Ballston corridor. However, other stops on the same Metrorail line, such as Dunn Loring, have much
lower Activity Densities that correspond to those of smaller towns such as Galax and Staunton. However,
these densities reflect only the existing population and jobs, and do not reflect future growth. Some
localities’ comprehensive plans articulate a very different vision for some of these potential Multimodal
Centers. Fairfax County’s Comprehensive Plan, for example, anticipates Dunn Loring to add population
and employment to move from a P-3 Medium Town or Suburban Center to a P-5 Urban Center in the next
25 years, some of which has already occurred since the 2010 Census.

Although this analysis used 2010 Census data, local and regional planners should incorporate long-
range future land use and intensity projections into their population and employment calculations when
designating Multimodal Districts and Multimodal Centers in the Multimodal System planning process, as
described in Step 2 of Chapter 2

In Figure 30, the one-mile circles for the Richmond area are shown overlaid onto a color coded map of
Activity Density. This map shows the variability of density in a large region and how potential Multimodal
Center locations identified for analysis purposes were chosen as representative of the diverse densities of
areas throughout the region. The selection of potential Multimodal Centers shown here is simply illustrative.
Local and regional planners should use their comprehensive plans and other planning documents to select
their Multimodal Districts and Multimodal Centers to best reflect the future visions articulated in their local
and regional plans.

Many more observations can be made by comparing the Activity Densities among these potential
Multimodal Centers in Virginia. However, the prime value of this analysis is to have a standard frame
of comparison and common language to begin comparing the density of different Multimodal Centers
throughout Virginia.

Figure 30 - Map of Activity Density in the Richmond Region. One-mile circles used for analysis purposes as potential Multimodal

Centers for illustrative purposes only.
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Detailed Descriptions of the Multimodal Center Types

“The arrangement and spacing of
corridors in these diagrams is based
generally on rules for roadway spacing
and hierarchy of road types. However, just
as road networks in real places don’t look
like the diagrams in engineering manuals,
it is not expected that real Multimodal
Centers will look exactly like these
diagrammatic representations.”

As described in Chapter 2, Multimodal Centers
are the primary destinations and hubs of activity
within a region. The purpose of designating
Multimodal Centers in a Multimodal System Plan is
twofold — first, to be able to provide a focus of
destinations with the highest levels of multimodal
connectivity; and second, to be able to identify the
types of Multimodal Corridors recommended for
each Multimodal Center. This last point — that the
type of Multimodal Center suggests the selection
of a Multimodal Corridor — is an important point
for these Guidelines. In other words, answering
the question of the larger context of a corridor
(in which Multimodal Center type is the corridor
located?) will help us answer the question of which
Multimodal Corridor type we should use for a
particular roadway.

The following summary pages contain a series of
diagrams and tables that describe each Multimodal
Center type. Each summary page also has a
diagram that shows the “prototypical” arrangement
of Multimodal Corridors within the Multimodal
Center. These are idealized diagrams and are not
intended to represent any particular real example
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of a place. The purpose of these diagrams,
instead, is to give a basic design framework for a
prototypical arrangement of Multimodal Corridors
for that Multimodal Center type. The arrangement
and spacing of Multimodal Corridors in these
diagrams is based generally on rules for roadway
spacing and hierarchy of road types. However, just
as road networks in real places don’t look like the
diagrams in engineering manuals, it is not expected
that real Multimodal Centers will look exactly like
these diagrammatic representations.

A summary page of all the Multimodal Center
types is provided on the next page, followed by
more detailed diagrams and metrics of each of the
Multimodal Center types. The Summary Tables for
each Multimodal Center type provide the typical
characteristics (Activity Density, floor area ratio,
supported transit technology, and building height)
that would generally be found in the places that
would fall into this type. Planners can use the Activity
Density ranges in the Multimodal System Planning
Process to determine which types of Multimodal
Centers they have identified in their region. The
floor area ratios and typical building heights are
provided simply to suggest typical development
patterns associated with each of the Multimodal
Center types. The supported transit technology
indicates the highest or most advanced type of
transit service that might be supported given the
land use intensities. The concept of supported
transit technology is explained in greater detail in
Chapter 4.



MULTIMODAL CENTERS
g

~
TYPE OF MULTIMODAL ACTIVITY MULTIMODAL CORRIDOR
CENTER DENSITY* TRANSECT ZONES TYPES BY TRANSECT
HIGH
P6 704 TRANSIT BLVD.
BOULEVARD
Urban N MAJOR AVE.
Core AVENUE
LOCAL ST.
P5 TRANSIT BLVD.
MODERATE/ BOULEVARD
Urban HIGH MAJOR AVE.
34-70 AVENUE
Center | LOCAL ST.
MODERATE TRANSIT BLVD.
Large 14-34 BOULEVARD
Town or MAJOR AVE.
AVENUE
Squu tcban ‘ LOCAL ST.
enter
' P3 | T3 T2 3 12
MED'UM/ k&\ TRANSIT BLVD.
Medium LOW ﬂ, BOULEVARD
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Suburban LOCALST.
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' P7 | T2 T2 T2 T2
LOW TRANSIT BLVD.
Small 2.7 &\w— &‘-@— BOULEVARD
Town or : - (|8 T = : MAJOR AVE.
Suburban LR ™ ‘ LR = ‘ AVENUE
Center ‘ | | LOCAL ST.
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VERY LOW &\ TRANSIT BLVD.
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Village til'i;: =~ ‘ ., AVENUE
Center M M LOCALST.
\_" sum of jobs + population per acre )

Figure 31 — Multimodal Center Types Summary Page.
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MIXED USE INTENSITY

High

MIXED USE INTENSITY High

ACTIVITY DENSITY (jobs + people/ac) | 100+/ac

ACTIVITY DENSITY (jobs + people/ac) | 60 - 100/ac

AVG. BLDG. HEIGHT 8+ Stories AVG. BLDG. HEIGHT 6 Stories
TYPICAL MAX BLDG. HEIGHT 20+ Stories TYPICAL MAX BLDG. HEIGHT 12 Stories
TYPICAL NET FAR 2.30+ TYPICAL NET FAR 1.38 - 2.30
SUPPORTED TRANSIT TECHNOLOGY LRT/Rail SUPPORTED TRANSIT TECHNOLOGY BRT/LRT

Prototypical Arrangement of Multimodal Corridors (P6 Urban Core)

MULTIMODAL
BOULEVARD'

MAJOR AVE.

TRANSIT BLVD.

Typical Street view
(Ballston, Virginia)

P6 URBAN CORE SUMMARY TABLE

ACTIVITY DENSITY (jobs + people/acre)

70 or more

GROSS DEVELOPMENT FAR (residential +
non-residential)

1.0 or more

NET DEVELOPMENT FAR (residential + non-
residential)

1.6 or more

SUPPORTED TRANSIT
TECHNOLOGY

LRT /Rail

Height of Buildings

7 story average
14 story typical
maximum

Figure 32 — P-6 Urban Core Multimodal Center Diagrams & Metrics.
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URBAN CENTER

4 )

Typical Street view
(Roanoke, Virginia)

MIXED USE INTENSITY High MIXED USE INTENSITY Moderate
ACTIVITY DENSITY (jobs + people/ac) | 60-100/ac ACTIVITY DENSITY (jobs + people/ac) | 25-60/ac
AVG. BLDG. HEIGHT 6 Stories AVG. BLDG. HEIGHT 4 Stories
TYPICAL MAX BLDG. HEIGHT 12 Stories TYPICAL MAX BLDG. HEIGHT 8 Stories
TYPICAL NET FAR 1.38-2.30 TYPICAL NET FAR 0.57-1.38
SUPPORTED TRANSIT TECHNOLOGY BRT/LRT SUPPORTED TRANSIT TECHNOLOGY Express Bus

Prototypical Arrangement of Multimodal Corridors (P5 Urban Center)

A
\<
P5 URBAN CENTER SUMMARY TABLE

ACTIVITY DENSITY (jobs + people/acre) |34 1to 70

. AVENUE

GROSS DEVELOPMENT FAR (residential + [ 0.5 to 1.0

non-residential)

BOULEVARD
h NET DEVELOPMENT FAR (residential + 0.8t0 1.6

§ non-residential)

e SUPPORTED TRANSIT BRT/LRT
-
25 & TECHNOLOGY

I3
% = E Height of Buildings 5 story average
S8 S 9 story typical
2z < y typi
= '7‘\/ = maximum

- J

Figure 33 - P-5 Urban Center Multimodal Center Diagrams & Metrics.
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LARGE TOWN/SUBURBAN CENTER

-~

Typical P4 Center (Danville, Virginia)

1*!*2‘Ml Dla metert

r"-
":.f—

MIXED USE INTENSITY Moderate MIXED USE INTENSITY Moderate
ACTIVITY DENSITY (jobs + people/ac) | 25-60/ac ACTIVITY DENSITY (jobs + people/ac) | 10-25/ac
AVG. BLDG. HEIGHT 4 Stories AVG. BLDG. HEIGHT 3 Stories
TYPICAL MAX BLDG. HEIGHT 8 Stories TYPICAL MAX BLDG. HEIGHT 5 Stories
TYPICAL NET FAR 0.57-1.38 TYPICAL NET FAR 0.23-0.57

SUPPORTED TRANSIT TECHNOLOGY

Express Bus

SUPPORTED TRANSIT TECHNOLOGY Fixed Route Bus

-

Prototypical Arrangement of Multimodal Corridors (P4 Large Town/Suburban Center)

P4 LARGE TOWN/SUBURBAN CENTER
SUMMARY TABLE

AN
4

I

MULTIMODAL
/\THROUGH CORRIDOR
MAJOR AVE.

/

Typical Street view
(Danville, Virginia)

non-residential)

ACTIVITY DENSITY (jobs + people/acre) | 14 to 34
GROSS DEVELOPMENT FAR (residential + | 0.2 to 0.5
non-residential)

NET DEVELOPMENT FAR (residential + 0.3 10 0.8

SUPPORTED TRANSIT
TECHNOLOGY

Express Bus

Height of Buildings

3 story average
6 story typical
maximum

Figure 34 - P-4 Large Town/Suburban Center Multimodal Center Diagrams & Metrics.
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© MEDIUM TOWN/SUBURBAN CENTER

4 N
Typical P3 Center (Blacksburg, Virginia)

Typical Street view
(Blacksburg, Virginia)

MIXED USE INTENSITY Medium/Low MIXED USE INTENSITY Medium/Low
ACTIVITY DENSITY (jobs + people/ac) | 10-25/ac ACTIVITY DENSITY (jobs + people/ac) | 1-10/ac
AVG. BLDG. HEIGHT 3 Stories AVG. BLDG. HEIGHT 1.5 Stories
TYPICAL MAX BLDG. HEIGHT 5 Stories TYPICAL MAX BLDG. HEIGHT 3 Stories
TYPICAL NET FAR 0.23-0.57 TYPICAL NET FAR 0.02-0.23
SUPPORTED TRANSIT TECHNOLOGY Fixed Route Bus SUPPORTED TRANSIT TECHNOLOGY Demand
Response

Prototypical Arrangement of Multimodal Corridors (P3 Medium Town/Suburban Center)
7\
\‘

P3 MEDIUM TOWN/SUBURBAN CENTER
SUMMARY TABLE

ACTIVITY DENSITY (jobs + people/acre) |7 to 14

GROSS DEVELOPMENT FAR (residential + | 0.1 to 0.2
non-residential)
NET DEVELOPMENT FAR (residential + 0.15t0 0.3
non-residential)
SUPPORTED TRANSIT Fixed Route Bus
TECHNOLOGY

1

MULTIMODAL
/\ATHROUGH CORRIDOR

Figure 35 - P-3 Medium Town/Suburban Center Multimodal Center Diagrams & Metrics.
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" SMALLTOWN/SUBURBAN CENTER

Typical P2 Center (Stanardsville, Virginia)

Typical Street view
(Stanardsville, Virginia)

MIXED USE INTENSITY Low MIXED USE INTENSITY Low
ACTIVITY DENSITY (jobs + people/ac) | 1-10/ac ACTIVITY DENSITY (jobs + people/ac) | 1-10/ac
AVG. BLDG. HEIGHT 1.5 Stories AVG. BLDG. HEIGHT 1.5 Stories
TYPICAL MAX BLDG. HEIGHT 3 Stories TYPICAL MAX BLDG. HEIGHT 3 Stories
TYPICAL NET FAR 0.02-0.23 TYPICAL NET FAR 0.02-0.23
SUPPORTED TRANSIT TECHNOLOGY Demand SUPPORTED TRANSIT TECHNOLOGY Demand
Response Response

Prototypical Arrangement of Multimodal Corridors (PZ Small Town/Suburban Center)

(\ P2 SMALL TOWN/SUBURBAN CENTER SUMMARY TABLE
ACTIVITY DENSITY (jobs + people/acre) |2to7
GROSS DEVELOPMENT FAR (residential + | 0.03-0.10
non-residential)
AVENUE NET DEVELOPMENT FAR (residential + 0.05-0.15
non-residential)
§ SUPPORTED TRANSIT Demand
. % TECHNOLOGY Response
ér' i~ Height of Buildings 1.5 story
) § average
g % E 3 story typical
= 2 maximum
\_ \ A

Figure 36 — P-2 Small Town/Suburban Center Multimodal Center Diagrams & Metrics.
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1 RURAL/VILLAGE CENTER

Typical P1 Center (Eastville, Virginia)

Typical Street view
(Eastville, Virginia)

MIXED USE INTENSITY Low MIXED USE INTENSITY Very Low
ACTIVITY DENSITY (jobs + people/ac) | 1-10/ac ACTIVITY DENSITY (jobs + people/ac) | 0-1/ac
AVG. BLDG. HEIGHT 1.5 Stories AVG. BLDG. HEIGHT 1 Stories
TYPICAL MAX BLDG. HEIGHT 3 Stories TYPICAL MAX BLDG. HEIGHT 2 Stories
TYPICAL NET FAR 0.02-0.23 TYPICAL NET FAR 0-0.02
SUPPORTED TRANSIT TECHNOLOGY Demand SUPPORTED TRANSIT TECHNOLOGY Demand
Response Response

Prototypical Arrangement of Multimodal Corridors (P1 Rural/Village Center)
AN
g

P1 RURAL/VILLAGE CENTER SUMMARY TABLE
ACTIVITY DENSITY (jobs + people/acre) Oto 2

GROSS DEVELOPMENT FAR (residential + | 0-0.03
non-residential)

]

3 NET DEVELOPMENT FAR (residential + 0-0.05
a non-residential)
= § SUPPORTED TRANSIT Demand
8 z TECHNOLOGY Response
=
5 3 Height of Buildings 1 story average
2z 2 story typical
== story typica
\ A maximum

Figure 37 — P-1 Rural/Village Center Multimodal Center Diagrams & Metrics.
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Multimodal Centers and Transit Oriented Development

CHAPTER 4

The previous chapter described Multimodal Centers as local concentrations of activities with good
multimodal connectivity. This chapter describes more specifically how Transit Oriented Development (TOD)
works with Multimodal Centers and how the basic metrics of Multimodal Centers are modified when they

are served by high capacity transit.

Traditionally, TOD has been defined as compact walkable areas of moderate to high density and mixed
uses that surround the area within walking distance of a high capacity transit stop. Typically TOD areas
have been scaled as a quarter-mile to a half-mile radius around the transit station. As noted previously
though, the concept of Multimodal Centers is much broader than the concept of TODs, although it includes
many of the same characteristics of density, walkablility, and general scale.

Transit Oriented Development within Multimodal Centers

What happens to a Multimodal
Center when it contains a transit
stop? From analyzing a wide
variety of Multimodal Centers,
it is apparent that the answer to
this question depends to a large
part on the type of transit that
is serving the Multimodal Center.
For Multimodal Centers that are
served by lower capacity transit
service such as demand response
and fixed route bus service,
there is generally no additional
increase in density in the core of
the Multimodal Center resulting
from its being served by a bus
stop. However, with higher
capacity transit service such
as bus rapid transit (BRT), light
rail transit (LRT), or heavy rail
transit, Multimodal Centers tend
to have a noticeable jump in
density at the very core of the
Multimodal Center around the

- - - e
- ! at i -
.. . S il

Figure 38 — lllustration of the Relationship of Walksheds and a TOD Node in a

Multimodal Center.

transit stop. This is reflected in
these Guidelines by a refinement
of Multimodal Centers that are
served by high capacity transit
through the addition of an eighth-
mile radius TOD Node overlaid
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on top of those Multimodal
Centers. Figure 38 shows how a
TOD Node is overlaid onto the
basic geometry of a Multimodal
Center.



As shown in Figure 38, the inner eighth-mile radius core of a Multimodal Center with high capacity transit
forms a TOD Node with correspondingly higher densities than the surrounding quarter-mile radius ring.
Appendix C contains summary tables that show the basic metrics for densities within the TOD Nodes
within Multimodal Centers. Although the overall density of the Multimodal Center as a whole does not
change, there is a reallocation of density within the inner eighth-mile radius core of the Multimodal Center
when there is a TOD Node. It should be noted that TOD Nodes are assumed only for the higher intensity
Multimodal Centers: P-3 through P-6. Tables 5 and 6 (from Appendix C) show how these densities are
allocated in Multimodal Centers P-3 through P-6:

TRANSIT-ORIENTED DEVELOPMENT NODE DENSITIES (Multimodal Centers P3 and Above)

INSIDE TOD NODE (1/8 mile radius circle)

TOTAL FLOOR-AREA-RATIO BUILDING HEIGHT
ACTIVITY DENSITY based on Activity Density based on visual inspection
(combined residential and commercial) (No. of stories)
Activity Density = Gross Building FAR (includes| Net Building FAR Average Typical
Multimodal Center Types (Jobs + HH)/acre res + com) (includes res + com) Building Maximum

Low High Low High Low High Height Bldg Height
P-3 Medium Town or Suburban Center 13.3 27.5 0.20 0.41 0.30 0.63 4 7
P-4 Large Town or Suburban Center 27.5 67.5 0.41 1.01 0.63 1.55 7 12
P-5 Urban Center 67.5 140.0 1.01 2.09 1.55 3.21 9 18
P-6 Urban Core 140.0 - 2.09 - 3.21 - 13 28

TRANSIT-ORIENTED DEVELOPMENT NODE DENSITIES (Multimodal Centers P3 and Above)

INSIDE TOD NODE (1/8 mile radius OUTSIDE TOD NODE (1/8 mile to 1/4 radius ring)
TOTAL FLOOR-AREA-RATIO BUILDING HEIGHT
ACTIVITY DENSITY based on Activity Density based on visual inspection
(combined residential and commercial) (No. of stories)
Activity Density = Gross Building FAR Net Building FAR Average Typical
Multimodal Center Types (Jobs + HH)/acre (includes res + com) | (includes res + com) Building Maximum

Low High Low High Low High Height Bldg Height
P-3 Medium Town or Suburban Center 4.4 9.2 0.07 0.14 0.10 0.21 3 5
P-4 Large Town or Suburban Center 9.2 22.5 0.14 0.34 0.21 0.52 4 8
P-5 Urban Center 22.5 46.7 0.34 0.70 0.52 1.07 6 12
P-6 Urban Core 46.7 - 0.70 - 1.07 - 9 19

The above metrics are important benchmarks for those
who are planning for transit and TOD in the context of
Multimodal Centers according to these Guidelines. By

The basis of transit supportive density
metrics used in these Guidelines comes

from two primary sources; the Federal Sl=Giing sl Aciy Sermiiee far cedh YR @ 100
Transit Administration (FTA) guidelines Node and Multimodal Center, an overall framework can be
for transit supportiveness, and the established for station area intensities around high capacity
Virginia DRPT Transit Service Design transit stops.
Guidelines.”
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What Levels of Activity Density are Needed to Support Transit?

As mentioned above, not all Multimodal Centers have transit within them. In fact, many of the lower
intensity Multimodal Centers (P-1 to P-3) have no transit service when they are located away from larger
metropolitan areas. However, in higher intensity Multimodal Centers transit is typically a key feature in
making the Multimodal Centers denser, more multimodal, and more vital.

What kinds of densities are needed to support transit? This is a frequent industry question and a complex
issue that has been studied extensively. Ultimately the market for transit in a location is derived from
a complex of multiple factors, including density around the station as well as in the system itself, other
available transportation choices, and characteristics of the transit population. These Guidelines cannot
address the full array of issues associated with transit markets. However, these Guidelines have used
a standardized approach to defining transit supportive densities in Multimodal Centers correlated to
different types of transit technologies. The supported transit technology simply means that the density
levels for each Transect Zone or Multimodal Center type are generally high enough to generate adequate
ridership to justify the investment in that particular type of transit service. However, it should be noted that
in order to understand transit supportiveness in a region, the densities for much broader areas than just a
single Multimodal Center need to be considered.

The basis of transit supportive density metrics used in these Guidelines comes from two primary sources;
the Federal Transit Administration (FTA) guidelines for transit supportiveness, and the Virginia DRPT
Transit Service Design Guidelines. Both of these sources give typical residential and commercial density /
intensity standards for transit supportiveness. The FTA guidelines describe densities supportive of rail
transit and the DRPT Transit Service Design Guidelines give densities supportive of bus transit. Using these

existing standards as benchmarks, the densities
needed for Bus Rapid Transit and Light Rail Transit TRANSECT ZONE INTENSITY

were interpolated between these standards and Transect | Activity Density (Jobs | Supported Transit

checked against the densities of places in Virginia Zone + people/acre) Technology

that had heavy rail transit (i.e. Metrorail stops)

and light rail transit (Norfolk’s Tide stations). The L 1 or less 2l
. . . .. - T-2 1to 10 Demand Response

resulting transit supportive Activity Densities for 1 > -

the T-1 through T-6 Transect Zones and the P-1 :Z 2::° G(E; F”:Ee ROUt: Bus

through P-6 Multimodal Center types are listed in - ° VLEEs S

Tables 7 and 8. It should be noted that the transit L o0 to 100 BRT/LRT

apies 7 and ©. 1 shovld be noted at e franst 76 100 or more LRT/Rail

technologies are cumulative, i.e. that each higher
technology also supports the lower technologies.

MULTIMODAL CENTER INTENSITY

Center Type Activity Density (Jobs | Supported Transit
+ people/acre) Technology

P-6 Urban Core 70.0 or more LRT/Rail
P-5 Urban Center 33.75to0 70.0 BRT/LRT
P-4 Large Town or Suburban Center 13.75 to 33.75 Express Bus
P-3 Medium Town or Suburban Center 6.63 to 13.75 Fixed Route Bus
P-2 Small Town or Suburban Center 2.13t0 6.63 Demand Response
P-1 Rural or Village Center 2.13 or less Demand Response
SP Special Purpose Center Varies Varies




Transit Corridor Planning:

Using the Multimodal Center Types, TOD Nodes and Multimodal Corridor Types

The Multimodal Center types and TOD Nodes are
intended to work in concert with the Multimodal
Corridor typology in these Guidelines to give a
complete framework for planning for TODs and
supportive land uses around station areas as part
of an overall transit system plan. The steps involved
in planning for TOD in the context of a transit
corridor or system plan will vary from project to
project. However, a basic six step process for using
the Multimodal Center and TOD typology in this
planning process is outlined below:

Step 1- Identify the destinations (Multimodal
Centers) to be served by transit and the Multimodal
Corridors that will serve each Multimodal Center.

Step 2 — Identify the transit technology and type
of service for the near and long term, based on a
thorough analysis of the potential market for transit
and ridership projections.

Step 3 — Identify the potential station areas based
on the existing or proposed Multimodal Centers,
spacing requirements of the transit technology, and
overall future transit network.

Step 4 — For each station area, identify the
Multimodal Center type (P-3 to P-6) best suited to
each station area based on the anticipated future
build-out of the area.

Step 5 — Develop a TOD plan for each station area
based on the metrics for the type of Multimodal
Center and TOD Node from the Guidelines.

Step 6 — Develop Multimodal Corridor plans for
each of the corridors within the TOD based on the
Multimodal Corridor types in these Guidelines.

Ballston Wirgiinda Souare Clarendon Court House Rasshm

Wisnina PunnLoring  WestFalls Chuch Batt Falls Church
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Figure 39 - Analysis of Orange Line Station Area Densities in Virginia. Note that stations in the Rosslyn to Ballston corridor show

significant density differential between the first and second quarter-mile rings.
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It is important to keep in mind that not all stations along a transit corridor will support dense

TOD. Even a very successful transit line, such as the Metrorail Orange Line in Virginia can

have relatively low density land uses around some stations — particularly in more suburban

areas at the end of the line.

It is important to keep in mind that not all stations
along a ftransit corridor will support dense
TOD. Even a very successful transit line, such as
the Metrorail Orange Line in Virginia can have
relatively low density land uses around some
stations — particularly in more suburban areas at
the end of the line. Figure 39 shows the existing
Activity Density of jobs plus population (called 24-
hour population in the chart) within the Orange Line
Metrorail corridor in Northern Virginia. It shows
that well developed Multimodal Centers, such as
those in the Rosslyn to Ballston corridor exhibit this
same typical pattern of higher density in the inner
quarter mile ring; while more dispersed Multimodal
Centers, such as those west of Ballston, tend to have
relatively low densities in both the first and second
quarter-mile rings. Note, this analysis is based on

WL GRS
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existing data and does not reflect the anticipated
future growth in many of these station areas as
articulated in Fairfax County’s Comprehensive Plan.

In addition, as noted in the Orange Line example,
it is important to note that the uniform “rings” of
density shown in these Guidelines are idealized
representations of the pattern of densities found
in real world Multimodal Centers and TODs. As
shown in the map view of the same area in Figure
40, the highest densities (shown in dark red) don’t
always conform to a pattern of equal rings around
the station areas, but can be “stretched” in the
direction of the transit corridor and can overlap
with adjacent Multimodal Centers when the station
spacing is less than one mile.

Figure 40 — Map of Densities around Metrorail Stations in the Rosslyn/Ballston Corridor.
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Figure 41 — Ballston, VA. A stop on the Metrorail Orange Line shows many of the typical characteristics of a TOD Node within a P-6 Urban
Core. Colors represent varying land uses.
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CHAPTER 5
Multimodal Corridors

The prime goal of multimodal planning as a whole is to define a multimodal transportation network for
an entire region or metropolitan area. Multimodal Corridors are the building blocks for such a system
that move people and goods between and within Multimodal Districts and Multimodal Centers.

The previous chapters described how multimodal planning transitions
from the regional scale to the scale of Multimodal Districts and
Multimodal Centers. They described a series of Multimodal Center
types based on the Activity Density (jobs + people per acre) in each.
As shown in Chapter 3, a series of prototype diagrams for each
Multimodal Center described the ideal or “prototype” arrangement
of Multimodal Corridors in each Multimodal Center. This chapter
describes the Multimodal Corridor types that are the building blocks
of each Multimodal Center. A Multimodal Corridor, as used in these
Guidelines, is generally a roadway that accommodates multiple
modes, (or in special cases a trail or rail right-of-way) that includes
all the area within the public right-of-way, as well as the adjacent
building context zone.

The prime goal of multimodal planning as a whole is to define
a multimodal transportation network for an entire region or
metropolitan area. Multimodal Corridors are the basic elements
for such a system that move people and goods between and within
Multimodal Districts and Multimodal Centers. As explained in Chapter
2, a true multimodal transportation system is one where travelers of
every mode have a connected network of corridors to move within
and between Multimodal Districts and Multimodal Centers. Without
first understanding the context or identifying connected networks
for each travel mode, designing individual corridors may lead to
disconnected or underused facilities that fail to provide safe and
convenient connections for pedestrians, bicyclists and transit riders.
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This chapter introduces a typology
of Multimodal Corridors that s
sensitive to the surrounding Activity
Density and context, and customized
to the needs of the particular travel
modes that are emphasized. This
chapter explains how to design and
retrofit corridors to best fulfill their
multimodal function within the larger
regional multimodal transportation
system. The flowchart in Figure
42 generally describes the design
process for developing a typical
cross-section for a Multimodal
Corridor. Each step will be further
described in this chapter.

Several sections of this chapter refer
to the Corridor Matrix, provided
in Appendix A. The Corridor
Matrix provides customized design
elements for each Multimodal
Corridor type, as explained in the
following sections of this chapter.
Appendix B includes the Corridor
Matrix Annotation Document,
which thoroughly documents the
engineering resources used to
define the dimensions for each
corridor design element.

This chapter explains how to design

and retrofit corridors to best fulfill
their multimodal function within
the larger regional multimodal
transportation system. The
flowchart generally describes the
design process for developing

a typical cross-section for a

Multimodal Corridor Design

PLANNING CONTEXT

Multimodal
System Plan

Multimodal
Center Plan

v

DEVELOP PROTOTYPE SECTION

Select Subject Corridor

v

Which Multimodal Center
typeisitin?

2

Which Multimodal Corridor
type is it?

i

Which Transect Zone is it in?

W

Identify Prototype Section

v

DEVELOP MODIFIED SECTION

Prototype Section

v

What is the Modal Emphasis?

K\

Modify each element based on
Modal Emphasis

7

Develop Modified Section

What is the
Planning Context? —
what are the
regional and center
plans ?

How do you develop
the Prototype
Section? —the

Prototype Section
has all the modes
equally balanced

How do you modify
the Prototype
Section based on the
Modal Emphasis of
the corridor?

Multimodal Corridor. Each step will
be further described in this chapter.
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Multimodal Corridors and Complete Streets

The concept of Complete Streets has influenced
the transportation planning profession for the
last several years. Complete Streets are streets
that are designed and operated to enable safe
access for all travelers regardless of travel mode,
age, and ability. Localities across the nation have
undertaken this task of designing and redesigning
streets to safely accommodate all travel modes, and
changing their land development and transportation
infrastructure policies to make it easier to do so. The
overriding purpose of these Guidelines is the same
as that of Complete Streets — to rethink the design
of transportation infrastructure to make sure all
pedestrians, bicyclists, and transit riders have equal
access to all destinations. The approach of these
Guidelines goes beyond simply accommodating all
travel modes. It also allows specified modes to go
beyond minimum accommodation and be optimized
according to the Multimodal System Plan for the
region or locality.

The ideal Complete Street has designated space
for each travel mode, including sidewalks, bike
lanes, and transit service. However, many streets
have limited right-of-way making it impossible to
provide an optimal facility for each travel mode.
The methodology for Multimodal Corridor design
presented in these Guidelines allows additional
flexibility to address constrained rights of way.
It allows all modes to be accommodated at least
using minimum acceptable dimensions according
to industry standards. For those modes that are

most important — according to the Multimodal
System Plan — it also shows where to allocate any
additional space within the right-of-way.  This
concept of Multimodal Corridor design is more fully
described at the end of this chapter.

Many localities have implemented ‘road diets’
as part of the Complete Streets principles, which
take away travel lanes and/or narrow the width
of travel lanes, and reallocate the right-of-way
to facilities for non-vehicular modes such as bike
lanes, wider sidewalks, and wider buffer space
between the sidewalk and the road. In some
instances, taking away travel lanes is the only way
to make space for bike lanes. However, road diets
need to be carefully considered in the context of
available capacity and other operational issues.
For this reason, these Guidelines do not address
road diets that take away travel lanes. The
methodology of corridor design assumes that the
number of travel lanes for an existing corridor will
remain the same. Localities may find that a road
diet would be appropriate for a specific corridor;
yet road diets require more in-depth traffic and
incident management studies than these Guidelines
can provide. Regardless of whether the number
of travel lanes is to change or remain the same,
the process for multimodal corridor design within
this chapter will be helpful in understanding the
optimal and minimum corridor elements for each
travel mode.

All Multimodal Corridors safely accommodate all travel modes regardless of Modal Emphasis.

This is the basis for the ‘minimum’ corridor design.
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Multimodal Through Corridors and Placemaking Corridors
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Corridors have different functions in a region.
Some corridors are used to get smoothly and
rapidly through a region or to get quickly to
major destinations in the region. For the purpose
of these Guidelines, these kinds of corridors are
called Multimodal Through Corridors.  Other
corridors are more slow speed and used to access
local businesses, residences and activities within
a destination. Usually these types of corridors
are found in Multimodal Districts and Multimodal
Centers, and they are called Placemaking Corridors
in these Guidelines.

This fundamental distinction — between Multimodal
Through Corridors and Placemaking Corridors is
a key concept in these Guidelines. All Multimodal
Corridors within a Multimodal Center, and often
many of the corridors in a Multimodal District are
considered to be Placemaking Corridors; these
corridors facilitate movement to destinations within
a Multimodal Center or Distrcit. The higher speed

Multimodal Corridors that travel between and
connect Multimodal Centers within a Multimodal
District, or connect between Districts, are

considered to be Multimodal Through Corridors.
Multimodal Through Corridors and Placemaking
Corridors work together in a region by getting
people quickly from one Multimodal District or
Multimodal Center to another and ultimately to
activities within a Multimodal District or Multimodal
Center. Multimodal Through Corridors will typically

transition to Placemaking Corridors as they enter
a Multimodal Center. Ideally, though, they are
located at the edge of Multimodal Centers,
remaining as higher-speed facilities to which
Placemaking Corridors provide access from the
core of the Multimodal Center.

Placemaking Corridors are usually located within
Multimodal Centers, but can extend outward
beyond the Multimodal Center boundaries into a
Multimodal District. Any street that communities
desire to make into a lively, pedestrian-oriented
street may be designated as a Placemaking
Corridor, regardless of location. Because of the
concentration and diversity of land uses within
Multimodal Centers, the streets within Multimodal
Centers should be designated as Placemaking
Corridors.

Multimodal  Through Corridors are located
exclusively outside of Multimodal Centers, but
may traverse Multimodal Districts. If possible,
Multimodal Centers should be located such that
Multimodal Through Corridors skirt the edges of
a Multimodal Center. Alternatively, Multimodal
Through Corridors should transition to Placemaking
Corridors if they go through a Multimodal Center.
Once they have passed through the Multimodal
Center, they may transition back to Multimodal
Through Corridors.

THROUGH
CORRIDORS

© Multimodal Through Corridor

o Transit Boulevard

PLACEMAKING
CORRIDORS

o Boulevard
o Major Avenue
. Avenue

Figure 43 - List of Multimodal Corridor Types.
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The basic relationship between Multimodal Through and Placemaking Corridors is described in Figure 44.

MULTIMODAL CENTERS & CORRIDORS

Multimodal Centers

1/4 mi. radius
Primary Walkshed

1/2 mi. radius
Secondary Walkshed

Multimodal Corridors

"III
wma  MULTIMODAL
Yugus® THROUGH CORRIDORS
Moderate speed

corridors that connect
the Multimodal Centers
m——
b g
PLACEMAKING CORRIDORS
Lower speed corridors that
connect areas within a

Multimodal Center

Figure 44 - Multimodal Through and Placemaking Corridors. The diagram distinguishes Placemaking Corridors from Multimodal

Through Corridors — the two general categories of Multimodal Corridors that together comprise a true multimodal transportation

system in a region.

Through Corridors

Multimodal Through Corridor

The Multimodal Through Corridor is a higher speed
corridor that connects multiple activity centers. It

is intended for longer distance, higher speed
automobile, bus, or rail travel and ideally has
limited at-grade intersections with other roadway
types. Multimodal Through Corridors are good
candidates for high speed commuter transit having
few impediments to traffic flow. High speeds
limit pedestrian and bicycle modes and hence the
corridor design should provide separated facilities
for these modes if they are needed. The design
of the adjacent buildings should be oriented away
from Multimodal Through Corridors and towards
Placemaking Corridors on the other side of the

buildings, providing more desirable pedestrian
facilities and pedestrian-oriented land uses on the Corridors. Design speeds for Multimodal Through

Placemaking Corridors, while still accommodating Corridors range from 35 to 55 mph.

pedestrian travel along the Multimodal Through

Figure 45 — Fairfax County Parkway. An example of a Multimodal

Through Corridor.
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Placemaking Corridors

Within Multimodal Centers, the street network consists of different types of corridors with different
functions relative to access, mobility, and multimodal features. Placemaking corridors are thus further
divided into five types, each of which has a unique function and interface with the surrounding land
uses. The following five Placemaking Corridor types were derived from the basic typology of Boulevard,
Avenue and Street used in the ITE/CNU Guidebook, but with two additional Multimodal Corridor types
added (Transit Boulevards and Major Avenues) for additional flexibility in designing Multimodal Corridors
and Multimodal Centers. Thus the five Placemaking Corridor types used in these Guidelines are described
in the following sections:

Transit Boulevard

The Transit Boulevard is the
highest capacity and most transit
supportive Multimodal Corridor
in the typology. It would
typically only be found in dense
urban centers that have sufficient
density and market for premium
transit. A Transit Boulevard
is a multi-lane and multimodal
boulevard with a dedicated
lane or right-of-way for transit.
Transit technologies could be
bus service with a bus only lane
(BRT or express bus), light rail,

or other fransit technologies with
a separate right-of-way. Other

Figure 46 — Plume Street in Norfolk. An example of a Transit Boulevard.

transit types that share lanes with

general traffic, such as streetcar

or local bus service, could be accommodated on a Boulevard, Major Avenue, or Avenue, but the dedicated
transit-only right-of-way defines the Transit Boulevard corridor type. Design speeds for Transit Boulevards
range from 30 to 35 mph.
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Boulevard

A Boulevard is the corridor type
of highest multimodal capacity
that accommodates multiple
motorized and non-motorized
modes.  Boulevards allow for
higher traffic volumes and
greater efficiency of vehicular
movements than Major Avenues,
Avenues, and Local Streets, and
typically have four to six lanes
of traffic but may grow to eight
in particularly dense centers such
as Tysons Corner. Boulevards
provide safe and convenient
pedestrian and bicycle access to
adjacent land uses. Boulevards
feature a median, landscaped

Figure 47 - Glebe Road in Arlington County. An example of a Boulevard.

amenity elements, street trees, and wider sidewalks. Design speeds for Boulevards range from 30 to 35

mph.

Major Avenue

Major Avenues contain the highest
density of destinations, intensity
of activity, and mix of modes.
Because of the close proximity
of  destinations, pedestrians
and street activity are common
on Major Avenues. Major
Avenues have wide sidewalks
to accommodate high numbers
of pedestrians and a variety
of outdoor activities, including
sidewalk cafes, kiosks, vendors,
and other street activities. Major
Avenues can be areas of high
transit ridership for local bus
routes. Traffic is low speed and
localized. Due to the intensity
of destinations, longer regional

Figure 48 - Crawford Street in Portsmouth. An example of a Major Avenue.

trips do not use Major Avenues; rather they would typically be on Boulevards or Multimodal Through
Corridors. Autos and buses on Major Avenues travel at slow speeds because pedestrian crossings and
on-road bicyclists are frequent. Major Avenues typically have four or fewer lanes for motor vehicle travel
while providing adequate facilities for bicycling and typically providing roadway space dedicated to
on-street parking. Design speeds for Major Avenues range from 30 to 35 mph.
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Avenue

Avenues provide a balance
between access to the businesses
and residences that front upon
them and the collection of
vehicular and pedestrian traffic.
While having fewer destinations
than Major Avenues, pedestrian
and bicycle activity is very
common, as Avenues serve ds
critical links in the non-motorized
network. Avenues are low speed
roadways that facilitate shorter
trips, but still contain a fair
amount of destinations. Avenues
typically have three travel lanes
or fewer, and do not exceed
four lanes. Avenues may have
roadway space dedicated for
on-street parking and provide

Figure 49 - Henley Avenue in Winchester. An example of an Avenue.

adequate bicycle facilities. Avenues have a 25-30 mph design speed.

Local Street

Local Streets see the lowest
amount of activity and have the
slowest speeds and the highest
access. Bicyclists  typically
can share the road with autos,
because speeds are slow and
auto traffic is sparse, although
they have separate sidewalks
and trails for pedestrian
accommodation. Local Streets
are primarily in more residential
areas and are intended to serve
only trips that originate or end
along them. They connect to
Avenues, Boulevards or Major
Avenues, funneling longer trips
to these higher capacity corridor

Figure 50 - Page Street in Charlottesville. An example of a Local Street.

types. Local Streets are characterized by slow design speeds, wider setbacks; they may not have lane
striping, and they emphasize on-street parking. Local Streets have a 25 mph design speed.
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Transitions Between Through Corridors and Placemaking Corridors

When Multimodal Through Corridors enter a Multimodal Center, the surrounding context signals a
change in corridor character and function, and they transition to Placemaking Corridors. This transition is
marked by slower traffic speeds, more frequent pedestrian crossings, and pedestrian-oriented buildings.
Multimodal Through Corridors that transition to Placemaking Corridors can maintain vehicular throughput
by access management (consolidating driveways and unsignalized intersections to minimize the number of
entrances onto a road) and traffic signal coordination and optimization. These techniques are particularly
relevant for Corridors of Statewide Significance, National Highway System (NHS) Routes, and emergency

evacuation routes.

Relationship to Functional Class

The Multimodal Corridor typology within these
Guidelines is related, but not identical, to the
functional classification of roads. Functional
classification is a concept within roadway design
and engineering circles that recognizes that roads
have different functions for motorized vehicles.
Streets that provide direct access to destinations
for cars via driveways, curb cuts, and frequent
intersections often cannot retain high speeds and
serve high volumes of traffic. Conversely, high
capacity roads with heavy volumes and higher
speeds have less frequent access points to keep

traffic moving.

Roads are designated into functional classes mainly
for federal and state funding purposes. The
Federal Highway Administration (FHWA) provides
guidelines on how to classify roads, and these are
based on having a certain percentage of total road

miles for each classification. For example, urban
principal arterials should only account for 5 to 10
percent of an area’s total road centerline miles, but
should carry 40 to 65 percent of the aread’s total

vehicle-miles traveled (VMT).

Functional classification is also a relevant concept
for Multimodal Corridor design, but must be
broadened to include other travel modes. The
five types of Placemaking Corridors are different
in nomenclature from the functional classification
systems used by VDOT and the FHWA. However,
the concept of functional classification is similar.
The Corridor
Appendix B has a more detailed discussion on
VDOT functional classification. Table 9 shows the
general translation of Multimodal Corridor types
to the functional classes of roadways:

Matrix Annotation Document in

VDOT Functional Classification
(Design Speed)

Interstate,
Freeway, or
Expressway

(50 — 70 mph)

Urban Other
Principal Arterial
(30 — 60 mph)

Multimodal Through Corridor (35-55 mph)

Multimodal Corridor Types
(Design Speed)

(30— 60 mph)

Transit Boulevard (30-35 mph)

Major Avenue (30-35 mph)

Urban Minor

Local Street
(20 — 30 mph)

Urban Collector

Al ial
rteria (30 — 50 mph)

Table 9 — Comparison of VDOT Functional Classes to Multimodal Corridor Types.
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The Multimodal Corridor types do not have a one-to-one correlation to the YDOT functional classes. The
Multimodal Corridor types are purposely elastic to allow localities flexibility in designating roads into
Multimodal Corridor types. A road may be classified into one particular functional class to meet the
percentage criteria, but may serve a very different function for non-motorized modes. For example,
Water Street in Charlottesville is designated as an Urban Collector, but with multi-story buildings on either
side of the street and ground-floor pedestrian-oriented retail, it serves a higher function for pedestrians
and transit, and would likely be classified as a Major Avenue.

Figure 51 — Water Street in Charlottesville. Although classified as an Urban Collector in VDOT’s Functional Classification system, Water Street

functions more like a Major Avenue for pedestrians, bicyclists, and transit. Image source: Google Streetview.

Planners should consider the functional classification of a road as one factor when designating roads into
the various Placemaking Corridor types. Other factors to consider would be the amount of pedestrian-
generating land uses that line the street, the number of transit routes that serve the corridor, and the length
and frequency of connections to other roads.
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Corridor Intensity Zones

Just as the Transect Zones were used to define
intensity zones in the Multimodal Centers, they
are also used to define intensity levels among
Multimodal Corridors.  Within each Multimodal
Corridor type, there is a specirum of land use
contexts ranging from T-1 to T-6. The intensity
levels directly correspond to the Transect Zones.
The purpose of applying Transect Zones to the
Multimodal Corridor types is to describe the context
surrounding a particular corridor. For example, a
Local Street in a T-1 context zone is vastly different
from a Local Street in a T-6 context zone. Both
corridors may function similarly, i.e. to carry purely
local traffic within a neighborhood.
the Local Street in a T-1 rural context may have
very low density development, wide setbacks and
correspondingly rural design details in the corridor,
while the Local Street in a T-6 urban context may
have high density development, narrow setbacks
and more urban design details. Therefore, the six
Multimodal Corridor types are all modified by their
Transect Zone.

However,

Not all intensity levels exist in all Multimodal
Corridor types. For example, the intensity levels
for a Boulevard range from T-6 to T-2, since a very
low intensity Boulevard is not practical. In the least
dense Multimodal Center (P-1), roads that provide
a high level of mobility will not correspond with the
description and function of a Boulevard. In these
cases, a Major Avenue or Avenue will serve as the
primary Multimodal Corridor within the Multimodal
Center and will provide the facilities for multimodal
transportation scaled to their less dense context.

The Multimodal System Design Guidelines are
designed to address urban and rural areas of many

Intensity T-5 MEDIUM HIGH
T-6 HIGH INTENSITY
Zone INTENSITY

T-4 MEDIUM INTENSITY

Transit Boulevard
' ’ i '

The purpose of applying Transect Zones to the Multimodal

Corridor types is to better describe the context

surrounding a particular corridor. For example, a Local

Street in a (P-1) Rural Center is vastly different from a

Local Street in a (P-5) Urban Center.

scales and intensities. A Rural or Village Center
may be a village crossroads through which two
regional routes (or a regional route and a smaller
road) intersect. For example, in the small town of
Palmyra in Fluvanna County, US 15 intersects with
Courthouse Road. Outside of this local center,
US 15 has a posted speed limit of 55 mph with
no sidewalks and is used for high speed regional
auto travel. But within the primary walkshed of
the center, the road serves a different function. It
becomes more like a Major Avenue as described
above, although it is located within what could
be described as a P-2 (Small Town or Suburban
Center) context. In this example, in particular, the
Transect Zones differentiate the intensity levels of
similar Multimodal Corridor types. For example,
a Major Avenue in downtown Richmond looks and
feels different from the Major Avenue just described
in Palmyra, but the functions of the two roads are
similar. They both serve more localized traffic,
contain destinations for pedestrians, have slower
speeds to allow safe pedestrian crossings, and
are more focused on destinations and access than
mobility. The T-Zones, however, help differentiate
the intensities and characteristic features of the two
examples of Major Avenue corridors — one rural
and one urban.

Table 10 specifies which Multimodal Corridor types
are appropriate for each Transect Zone.

T-1 VERY LOW
INETNSITY

T-3 MEDIUM LOW
INTENSITY

T-2 LOW INTENSITY

MULTIMODAL
CORRIDOR TYPES

B ) R ——)
Multimodal Thr

Table 10 - Relation of Transect Zones to Multimodal Corridor Types.
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Using Corridor Elements

The most important step in designing Multimodal
Corridors is to understand the typical Corridor
Elements that make up a Multimodal Corridor.
Figure 52 is a diagram of a cross-section that is
broken down into Context Zones, which are broad
segments of a corridor that contain different
contexts such as the Building, Roadway and
Roadway Edge Zone. Each Context Zone is further
broken down into Corridor Elements, which are
the individual “pieces” of the corridor, such as the
Travel Lane element, Median element, Parking
element, etc. For ease of identification in these

Guidelines, each Corridor Element is assigned
a letter and is referenced in the master Corridor
Matrix in Appendix A. The Corridor Matrix lists
the recommendations for the design and the size
of each Corridor Element according to the type
of Multimodal Corridor and T-Zone. Also shown in
Figure 53 are the typical travel modes associated
with each Corridor Element. This understanding of
how Corridor Elements serve different travel modes
is essential to understanding how to plan Multimodal
Corridors using Modal Emphasis, described in the
following sections.

PEDESTRIAN PARKING  BICYCLE VEHICULAR TRAVEL MODES
1 s

=
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S
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! BUILDING | SIDEWALK |AMENITY | PARKING IBICYCLE: TRAVELLANE ! MEDIAN CORRIDOR
| FRONTAGE | THROUGH ! : i ; ELEMENTS

BUILDING CONTEXT ROADWAY ROADWAY ZONE CONTEXT
ZONE EDGE ZONE ZONES

Note: Not all modes are shown in this diagram. Some modes such as Green, that overlaps with other modes, are not pre-
cisely depicted. Refer to Corridor Matrix for recommended dimensions for each Corridor Element by Corridor Type and

Transect Zone.

Figure 52 - Diagram of Context Zones, Corridor Elements, and Travel Modes.
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Planning For Modal Emphasis

One of the most important features of these
Guidelines is the process for designing corridors
around Modal Emphasis. Modal Emphasis is
defined in these Guidelines as giving greater
weight, or emphasis, to those elements of the street
that serve a particular travel mode. It is important
to note, however, that Modal Emphasis does not
mean that other travel modes are excluded — other
modes are sfill accommodated in a Multimodal
Corridor - Modal Emphasis means the primary but
not the sole travel mode that is emphasized on a
corridor. This is a realistic way of looking at travel
mode accommodation within a Multimodal Corridor
planning context. While there may occasionally
be cases where some modes are excluded (as
in a pedestrian only street, for example), the
basic principle followed in these Guidelines is to
accommodate as many modes as possible within
a Multimodal Corridor. All Multimodal Corridors
provide at minimum safe accommodations for all
travel modes. Modal Emphasis simply prioritizes
which Corridor Elements (e.g. sidewalks, bicycle
lanes, travel lanes, etc.) will receive additional
space, according to the travel modes that are

emphasized (pedestrian, transit, bicycle, or a
combination thereof). The Modal Emphasis for
each corridor is determined through the Multimodal
System Plan, which is explained in Chapter 2.

In addition to non-auto travel modes, there are
other considerations that affect which Corridor
Elements are emphasized in cross-section design.
These additional considerations include on-street
parking in downtown business districts, and special
landscaping features along entrance corridors or
other “Green Streets.” While ‘Parking’ and ‘Green’
are not travel modes, they are considerations for
emphasis in corridor cross-section design, and
incorporated in the Multimodal
design methodology in these Guidelines.

Corridor

Parking
and Green considerations are not identified in a
Multimodal System Plan, but rather are designated
during corridor design.

are

For the purposes of these Guidelines, the modes
and other considerations that are used to define
Modal Emphasis on a corridor are:

Travel
Modes

Other Considerations

Modal Emphasis

W Pedestrian Emphasis
Bicycle Emphasis

E Transit Emphasis
Parking Emphasis

n Green Emphasis

Figure 53 - Travel Modes and Other Considerations for Modal Emphasis in Corridor Cross-Section Design.
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How Corridor Elements are used in Modal Emphasis

Table 11 shows how a Multimodal Corridor cross-
section can be designed using Modal Emphasis.
It shows how to select and size Corridor Elements
according to the Modal Emphasis of the corridor.
Corridor Elements are allocated according to
whether they are Primary, Secondary, Contributing
or Non-Contributing Elements.  This allows the
designer of a Multimodal Corridor cross-section
to select an appropriate balance among Corridor
Elements and their relative size, according to
their importance in achieving the intended Modal
Emphasis of the corridor. For example, to achieve
Pedestrian Modal Emphasis, the road designer

would first look up the Primary Corridor Element
for Pedestrian Modal Emphasis from this table,
and select the optimal standards for that Corridor
Element from the Corridor Matrix in Appendix A.
Then, as space within the right-of-way permits,
the designer would maximize the Secondary and
Contributing Corridor Elements. If a corridor has
more than one Modal Emphasis, the designer would
balance the Primary Elements for both emphases
first, then allocate any remaining space within the
right-of-way to the Secondary and Contributing
Elements.

HOW CORRIDOR ELEMENTS ARE USED IN MODAL EMPHASIS

0 8

0

SECONDARY ELEMENTS

B-Sidewalk Through Element A-Bullding Frontage Element
C-Amenity Element

E-Bicycle Element

F-Travel Lane Elament

C-Amenity Elerment G-Median Element

Choosing Design Standards

B-Sidewalk Through Element C-Amenity Elerment

NON-CONTRIBUTING ELEMENTS

- Parking Element
Buidling Elament

E-Bleyele Elermart
F-Traevel Lans Elament
GeMedianElemont

A-Building Frontage Element
=] ing Elemant

G-MadisnElemant
E-Bicycle Element

A I:I:||‘|I-"|_'.'

Table 11 - Using Corridor Elements in Corridor Design According to Modal Emphasis.

Table 12 shows specifically how to choose a design standard from the Corridor Matrix. It describes which
standard to choose — optimal, minimum, or somewhere in between, based on whether a Corridor Element
is Primary, Secondary, Contributing or Non-Contributing. While this process has several steps, the purpose
is to have a very flexible framework for Multimodal Corridor design. It allows for trade-offs to be made
among Corridor Element sizes in a constrained right-of-way situation, while still optimizing those Corridor
Elements that are most important for the key travel modes in the corridor.
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HOW TO CHOOSE DESIGN STANDARDS BASED ON TYPE OF ELEMENT

TYPE OF ELEMENT |PRIMARY ELEMENTS SECONDARY ELEMENTS CONTRIBUTING
ELEMENTS

NON-CONTRIBUTING ELEMENTS

fiiieh Use Optimal Standard in all  Use Optimal Standard Use Optimal if ROW allows -
Standard to cases p whenepver S el s May use Minimum if ROW is May use Minimum Standard
Choose constrained

Table 12 - Using Modal Emphasis to Choose Design Standards.

With Table 12, the designer of a Multimodal Corridor can choose the specific standard to use for each
Corridor Element based on the emphasized travel modes for the corridor and other considerations for
cross-section design. Figure 54 shows an example of how to choose the Primary, Secondary, Contributing
and Non-Contributing Elements in a Multimodal Corridor based on Pedestrian Modal Emphasis.

MODAL
EMPHASIS

‘r I G
PRIMM-W ELEMENTS BISECONDARY ELEMENTS| T::;_L;TIH @DHUNTRIBUTIHG ELEMENTS

B-Sidewalk Thraugh A-Building Frontage E: ;::;dﬁ:" Ef:;‘“;' . I-Birycle Fisment
d Pedestrian Element Element E ) g g2 FeTravel Lane Liemant
C-amenity Flement

PICYCLE UEwC/ULAH

PARKING

PEDESTRIAN

g

‘| Example:
PEDESTRIAN MODAL
EMPHASIS:

From the Look Up
Table, Locate the
PRIMARY,
SECONDARY,
CONTRIBUTING and
NON-CONTRIBUTING
Corridor Elements

| -BRPT-

EDGE OF RIGHT OF WAY

_0" \ -
SIDEWALK PARKING | JBICYCLEf | TRAVEL LANE MEDIAN

THROUGH

o

Figure 54 - Example of Choosing Corridor Elements for a Pedestrian Modal Emphasis.
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The Corridor Matrix

The previous sections describe how Corridor Elements form the basic building blocks of a Multimodal
Corridor — as well as how these Corridor Elements are selected. This section describes the basic design
standards for each Corridor Element as organized in the Corridor Matrix.

The Corridor Matrix defines a series of Multimodal Corridor types organized according to a composite
of features that includes their scale, capacity, function and Context Zone characteristics. These features
have been selected based on a statewide context and are related to the VDOT functional classification
hierarchy, Access Management Standards, and Road Design Manual.

The Multimodal Corridor types used in these guidelines are based on two primary sources:

1.“Designing Walkable Urban Thoroughfares: A Context Sensitive Approach,” published by ITE
and CNU. The ITE/CNU Guidebook defines thoroughfare types that correspond to the Transect
Zones from CNU’s SmartCode and to traditional functional classifications for roadways.

2. The Road Design Manual, published by VDOT. The VDOT Road Design Manual is

the informational and procedural guide for engineers, designers, and technicians involved in
the development of plans for Virginia’s highways. It provides the standards and specifications
for road design and is used in conjunction with AASHTO publications. The Road Design Manual
is adapted from the AASHTO Greenbook'® for the Virginia context.

Optimal and Minimum Standards

Optimal and Minimum Standards

The design standards in the Corridor Matrix
are shown as a range of two values — optimal
and minimum. The reason for this range is to
allow flexibility in applying the Modal Emphasis
for each Corridor Element. This range allows
the designer to select a design standard within
the range depending on whether that Corridor
Element needs to be optimized, minimized or
somewhere in between.

The design standards in the Corridor Matrix are
shown as a range of two values — optimal and

minimum. The reason for this range is to allow

flexibility in applying the Modal Emphasis for
each Corridor Element as described in the previous
section. This range allows the designer to select
a design standard within the range depending
on whether that Corridor Element needs to be
optimized, minimized or somewhere in between.

The optimal values in most cases were derived from
the ITE/CNU Guidebook. The minimum standards
in all cases derive from YVDOT minimum standards,
generally as defined in the Road Design Manual,
with the exception of the Bicycle Element. The

optimal and minimum recommendations for the Bicycle Element were derived from the 2012 AASHTO
Guide for the Development of Bicycle Facilities, which was published after the latest revisions to the VDOT
Road Design Manual and supersedes the bicycle recommendations therein. VDOT intends to modify the
bicycle recommendations in the Road Design Manual in the next update.

'8 A Policy on Geometric Design of Highways and Streets (or the Green Book) is a reference manual published by the American
Association of State Highway and Transportation Officials (AASHTO). It is the baseline manual for roadway designers and
provides a range of acceptable values for various elements of cross-section design. State road design manuals are often based

on the AASHTO Green Book.
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ITE/CNU parameters generally as optimal

OPTIMAL

ITE& CNU

MiNIMUM
12 ft SFT
rear reat
front front
4
10FT 6FT
BSFT 45F
S F | W

VDOT standards generally
as minimum

Figure 55 — lllustration of Sources of Optimal and Minimum Design Standards.

The Corridor Matrix and Corridor Matrix Annotation Document

The Corridor Matrix is given in its full version in
Appendix A. In addition, there is an accompanying
document in Appendix B - the Corridor Matrix
Annotation Document that serves as the detailed
reference for the Corridor Matrix, which provides
sources and further discussion for each of the
standards in the Corridor Matrix. It is important to
note that all of the detailed recommendations for

these Guidelines are located in the Corridor Matrix
in Appendix A, and explained in the Corridor Matrix
Annotation Document in Appendix B. They were not
included within the text of this chapter due to their
length but are given in full in those Appendices.
Figure 56 is an excerpt from the Corridor Matrix to
show its organization and structure:

The Corridor Matrix

The Corridor Matrix defines a series of Multimodal Corridor types organized according to a composite

of features that includes their scale, capacity, function and context zone characteristics. These features

have been selected based on a statewide context and are related to the VDOT functional classification
hierarchy, Access Management Standards, and Road Design Manual.
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Corridor
Element (Corridor Type = Transit Boulevard
Key [intensity = T-6 T5 T-4 T3 T2
Context Zones &
& Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 5 ft 3 ft 5 ft 3ft 5 ft 2.5 ft 7ft 1.5 ft 12 ft 1.5 ft
A Location of off street parking rear rear rear rear rear rear rear rear rear rear
Typical building entry locations front front front front front front front front front front
Roadway Edge Zone
B SIDEWALK THROUGH ELEMENT 10 ft 6 ft 10 ft 6ft 8ft 6 ft 6ft 6ft 6ft 6 ft
AMENITY ELEMENT 8ft 6 ft 8ft 6ft 8ft 6 ft 8ft 6ft 9ft 6 ft
C
Paved with tree wells Paved with tree wells Paved with tree wells Paved with tree wells Grassy strip with trees
Roadway Zone
D PARKING ELEMENT 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None
14 ft wide curb 14 ft wide curb Shared lane Shared lane Shared lane
) ) lane with : (1) lane with ) (1) | markings with : (1) | markings with B (1) | markings with
E BICYCLE ELEMENT 5 ft bike lane 5 ft bike lane 4 ft bike lane . 4 ft bike lane . 4 ft bike lane .
shared lane shared lane no additional no additional no additional
markings markings lane width lane width lane width
TRAVEL LANE ELEMENT 12 ft® 11 ft? 12 ft? 11 ft® 12 ft® 11 ft® 12 ft? 11 ft® 12 ft® 11 ft®
F
Transit Transit Transit Transit Transit
G MEDIAN ELEMENT provided in 6 £t provided in 6 ftl® provided in 6t provided in 6 ft® provided in 6t
median median median median median

(Bike lane widths assume there is no on-street parking. Bike lane widths do not include the width of the gutter pan and assume a gutter pan is provided. On roadways with curb
gutter (no on-street parking), add one foot of width. If 8-ft wide on-street parking is provided, add one foot of width. If 7-ft wide on-street parking is provided, add two feet of wi

but no

dth. (Refer

to Appendix B Corridor Matrix Annotation Document for discussion.) Additionally, more innovative bicycle facilities like buffered bike lanes, bicycle boulevard features, contra-flow bike
lanes, and shared bike and bus facilities may be desirable. Please refer to the latest AASHTO Guide for the Development of Bicycle Facilities and the latest NACTO Urban Bikeway Design

Guide for more detailed guidance on these more innovative facilities.

@ravel lane width does not include the shy distance and curb or curb and gutter pan. Note: 12 ft is the optimum only for transit modal emphasis. For all other modal emphases, travel

lane width should be minimized. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.)

©)Median element widths are measured from back of curb to back of curb. Median element widths do not include the width of the curb and shy distance.

How to use the Corridor Matrix in an Unconstrained Right-of-Way

The Corridor Matrix is a flexible framework for selecting corridor standards that allows a roadway designer
to determine the best way to accommodate the identified travel modes for that corridor. In the case of
an unconstrained right-of-way, such as is the situation with a new road, the designer may want to equally
balance all the modes and not favor one over another. In that case, the designer would choose the optimal
value for each Corridor Element. The resulting cross section would reflect a corridor with true modal
balance, with the optimal dimensions and design for each travel mode. The set of example cross-sections
illustrated in Figures 60 though 65 reflect this “prototype” condition for each of the Placemaking and
Multimodal Through Corridor types. Note that not all T-Zones are applicable to each Multimodal Corridor
type. The cross-sections illustrated assume that the right-of-way is unconstrained and all Corridor Elements
are optimized. Figure 59 is a summary page of all the Multimodal Corridor types followed by summaries
of each Multimodal Corridor type in detail in Figures 60 through 65.
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The Corridor Prototype Cross-Sections

The set of example cross-sections illustrated in Figures 60 through 65 reflect the “prototype” condition
for each of the Placemaking and Multimodal Through Corridor types. Note that not all T-Zones are
applicable to each Multimodal Corridor type. The cross-sections illustrated assume that the right-of-way is

unconstrained and all Corridor Elements are optimized.

=
| =

T CAMPBELL AV

Sidewalk Through

Element Amenity Element

Building Element Building Frontage Element

PEDESTRIAN MODE

Parking Element Travel Lane Element Median Element Travel Lane Element Parking Element

PARKING MODE VEHICULAR MODE PARKING MODE




~

Transit Boulevard Major Avenue Local Street Through Corridor

MULTIMODAL Each Corridor Type is modified by the Transect Zone through which it passes
CORRIDOR TYPES -~ ~
PEDESTRIAN PARKING  BICYCLE VEHICULAR TRAVEL MODES
1k
-
=
S
o=
S
[ &
A
. I — .
{ BUILDING | SIDEWALK |AMENITY| PARKING BICYCLE! TRAVELLANE | MEDIAN | CORRIDOR
i FRONTAGE | THROUGH : : : ELEMENTS
g H
Be)
s BUILDING CONTEXT ROADWAY ROADWAY ZONE CONTEXT
(@) ZONE EDGE ZONE ZONES
[0}
£
3 N »
§ Multimodal Corridors are divided into Context Zones.
a Each element of the corridor relates to a Travel Mode.

[A[B [C [D [E] F | G | Design speed: 30-35 mph

Local Street

Building Frontage A 5’
_§ Sidewalk Through B 10’
g ‘r’ o Amenity C 8’
O) [oa ¥eizs da T T Parking D 8
—§) }Mwyﬂ o y T -hL-L & I T iT_ Bicycle E 5
é fovelones | T 112 Sample T6 Transit Boulevard
Multimodal Through Corridor \ fondiMedion ] © ] Trand? )
k * Varies based on transit median design Y,

Figure 59 — Multimodal Corridors Summary Page.
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( Optimal values from the Corridor Matrix | Cross-sectional views of optimal values
Building Frontage | A | 5’
Sidewalk Through | B | 10’
Amenity | C | 8’
Parking | D | 8’ . :
Loy ok
Bicycle | E | 5’ = = CL
Travel Lane | F | 12’ ==
Median | G | Varies* | G | Design speed:
30-35 mph
Building Frontage | A | 5’
Sidewalk Through [ B | 10’
Amenity | C | 8’
Parking | D | 8’
Q Bicycle |[E | 5’
Travel Lane | F | 12’
oc Median [ G | Varies* . i
< |A| B |C| D |E| F | G | Design speed:
30-35 mph
> o
L 8 Building Frontage | A | 5’
-l =
— = Sidewalk Through [ B | 8 o
8 Amenity | C | 8’ - 'Iﬂ'
O O Parking | D | 8’ ] )
o Z Bicycle [ E | 4’ L
hY4
< Travel Lane | F | 12’
I: E Median | G | Varies* — : T !
8) BTCIDIE F G Design speed:
v =< AIBTCTDE] | | 30-35 mph
Z =
Building Frontage | A | 77
< Sidewalk Through | B | &’
oc Amenity | C | 8’
= o Parking | D | 8’
— Bicycle | E | 4’
Travel Lane | F | 12’
Median [ G | Varies* i . i i i o '
|A|B|C| D |E| F | G | Design speed:
30-35 mph
Building Frontage | A | 12’
Sidewalk Through | B | &’
Amenity |C | 9’
~ Parking | D | 8’ T
= Bicycle | E | 4’ e
Travel Lane [F | 12’
Median [ G | Varies™* o : : ) ' : '
Al Bl C | D | El F | G | Design speed:
\_ 30-35 mph

NOTE: Cross sections depict “optimal” corridor element dimensions listed in the Corridor Matrix unless otherwise noted
*Varies based on transit median design
Figure 60 - Prototype Cross-Sections for Transit Boulevards.
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( Optimal values from the Corridor Matrix Cross-sectional views of optimal values \
Building Frontage [ A | 5’ . T-:- i
L
Sidewalk Through | B | 10’ gEDGD
Amenity | C | 8’ ] H{_'f_f,
..... i '_i m @
Parking | D | 8’ e
Bicycle | E | 5’ 1|
Travel Lane | F [ 12’
Medion | G | 18’ '
Design speed:
30-35 mph
Building Frontage | A | 5’
Sidewalk Through [ B | 10’
Amenity | C | 8’
Parking | D | 8’
Bicycle |E | 5’
Travel Lane |F | 12’
Median |G | 18’
Design speed:
30-35 mph
(24
O]
D (a) Building Frontage [ A | 5’
o «x Sidewalk Through [ B | 8’ i
== L L2 e
< 8 Amenity | C | 8’ — i
> Parking | D | 8’ S [
w @ : : o5 m
z Bicycle | E | 4 & m
—l ; Travel Lane | F | 12’ g |
> ; Median | G [ 18’
O = Design speed:
T 30-35 mph
on <
-
& Building Frontage | A | 7
Sidewalk Through | B | &’
Amenity | C | 8’
™ Parking | D | 8’
= Bicycle | E | 4’
Travel Lane | F | 12’
Median |G [ 18’
[A[B[C ‘ D [E[ F G | Design speed:
30-35 mph
Building Frontage | A | 12’
Sidewalk Through | B | 6’
Amenity | C | 9’
N Parking | D | 8 - m
— : : Rl
Bicycle |[E | 4 1P
Travel Lane | F 12’ By gy q
Median |G |18’ .
Design speed:
k 30-35 mph J

NOTE: Cross sections depict “optimal” corridor element dimensions listed in the Corridor Matrix unless otherwise noted

Figure 61 - Prototype Cross-Sections for Boulevards.
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MAJOR AVENUE

Optimal values from the Corridor Matrix Cross-sectional views of optimal values \

>
N

Building Frontage

Sidewalk Through

Amenity

Parking

Bicycle

Travel Lane

Median

Q|m|m|o|n|w
“

18’ ATBC[DIJE] F ‘ G ‘ Design speed:
30-35 mph

Building Frontage 7’ e g I
Sidewalk Through 9’ I:| it L 8§
Amenity 7’ q : A il
Parking : L l_ y r by
Bicycle 5 ] Sy o & J._
Travel Lane 12’ - o - H._q
Median 18’ x ‘ B [CTDE] E ‘ G Des3ign3speedh
5 mp
n
[
- | T = o

QlTm|m|o|O|=| >
®

Building Frontage

Sidewalk Through

Amenity

PLACEMAKING CORRIDOR

A
B
c e 2 ull
Parking | D | 8’ N T "-,.'-J..
Bicycle | E 4’ = l!*k: W
Travel Lane | F | 12’ L ]
Median | G | 18’ ATB[C] D [E] E ‘ G ‘ Design speed:
30-35 mph
Building Frontage | A | 7’
Sidewalk Through | B | &’
Amenity | C | 7’
¢|"_) Parking | D | 8’
Bicycle | E | 4’
Travel Lane | F 12’
Median | G | 187*
Building Frontage | A | 12’
Sidewalk Through | B | &’
Amenity | C |9’
o Parking | D | 8’
= Bicycle | E | 4’
Travel Lane | F [ 12’
Median | G | 18’* Design speed: 30-35 mph
Building Frontage | A | 12’
Sidewalk Through [ B | 6’
Amenity |C | 9’
— Parking | D | 8’
L Bicycle | E 4’ ‘%
Travel Lane | F 12
Medion | G | 187+ Design speed: 30-35 mph

/

NOTE: Cross sections depict “optimal” corridor element dimensions listed in the Corridor Matrix unless otherwise noted
*Median Element (G) is not shown in cross-section illustrations for some less intense Transect Zones

Figure 62 - Prototype Cross-Sections for Major Avenues.

Chapter 5: Multimodal Corridors



MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

Optimal values from the Corridor Matrix Cross-sectional views of optimal values
Building Frontage | A | 8’
Sidewalk Through | B | 8’
Amenity | C | 77
Parking | D | 8’ . *
Bicycle |E | 4’ ; - )
Travel Lane | F 12’ -
Median | G | 18’ A |B|C|D|E]| F | G Design speed: 25-30 mph
I' TN i - ¥
Building Frontage | A | 8’ ]I l
] || -
Sidewalk Through [ B | 7 ||I
Amenity | C | 77
Parking | D | 8’ lim
Bicycle | E | 4’ \ l .
iy b—
Travel Lane [ F | 12’ . .
Median | G | 187*
‘ De5|gn speed: 25-30 mph
Building Frontage | A | 8’ ﬁ
Sidewalk Through | B | &’ "LI- _-—-.
o Amenity | C | 7
@] Parking [ D | 8’
Q
= Bicycle | E | 4’
L ‘5 Travel Lane | F | 12’
> O Median | G | 187*
Z o
z
; ; Building Frontage | A | 10’
; Sidewalk Through | B | &’
: w Amenity | C | 7’
Y ™
< | = Parking | D | 7’
Z Bicycle | E | 4’
Travel Lane | F 12’
Median | G | 187*
Building Frontage | A | 15’
Sidewalk Through [ B | 6’
Amenity | C | 8’
N Parkin D ’
— o ’
Bicycle | E 4’
Travel Lane | F 12
[ A [BJC]T DTJE] F | Design speed: 25-30 mph
Median | G | 18’*
Building Frontage | A | 15’
Sidewalk Through | B | &’
Amenity | C |7’
— Parking | D 7’
—
Bicycle | E | 4’
T I L !
ravel tane | F |12 [ A [B[C[DJE]F | Design speed: 25-30 mph
Median | G | 18’* )
NOTE: Cross sections depict “optimal” corridor element dimensions listed in the Corridor Matrix unless otherwise noted
*Median Element (G) is not shown in cross-section illustrations for some less intense Transect Zones
Figure - Protot ross-Sections for Avenues.



LOCAL STREET

PLACEMAKING CORRIDOR

Optimal values from the Corridor Matrix Cross-sectional views of optimal values
LI
Building Frontage | A | 8’ ml[ﬂjLﬁ_ﬂ-
Sidewalk Through | B 6’ T -
Amenity [C |7
Parking [D | 7
Bicycle | E shared
Travel Lane | F 11
Design speed: 25 mph
—
Building Frontage | A | 8’ I : u:I,I:I.EH_di
Sidewalk Through | B 6’ ”l” '"'[
Amenity | C 7’
Parking [D |7’
Bicycle | E shared
Travel Lane | F 11
Building Frontage | A | 8’
Sidewalk Through | B 6’
Amenity | C 7’
Parking [D | 7’
Bicycle | E shared
Travel Lane | F 11
Building Frontage | A 15
Sidewalk Through | B 6’
Amenity | C 7’
<|:’ Parking | D 7’
Bicycle | E shared™®
Travel Lane | F 17
Building Frontage | A | 20’
Sidewalk Through | B 5’
Amenity | C 6’
C: Parking D |7’
Bicycle | E shared*®
Travel Lane | F 11 -
A B ‘ C D [EF | Design speed: 25 mph
Building Frontage | A | 30’
Sidewalk Through | B 5’ -
Amenity | C | 6’ “'
— Parking |D |7’ m:ir__ — } m
= Bicycle | E shared*® :
a——
Travel Lane | F [ Design speed: 25 mph
J

NOTE: Cross sections depict “optimal” corridor element dimensions listed in the Corridor Matrix unless otherwise noted
*Bicycle boulevard features

Figure 64 - Prototype Cross-Sections for Local Streets.
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( Optimal values from the Corridor Matrix | Cross-sectional views of optimal values

Building Frontage | A 25’

Sidewalk Through | B 14*
Amenity | C 8’
Parking | D n/a
Bicycle | E shared™®
Travel Lane | F 12
Median | G 18’
A 25’
B 147
C 8’
D n/a
E shared®
F 12 R L=
G 18’ ' T T - ' o De.sign speed1:

35-45 mph

Building Frontage

Sidewalk Through

Amenity

Parking

QIMM[O|O|w]| >
=]
NS
Q

Building Frontage
Sidewalk Through
Amenity

Parking

Bicycle

Travel Lane
Median

(a4
(a4
(a4
Ir .
o @) Bicycle shared™® B J . ; | -
e Travel Lane 12’ A ‘B,E ‘ C H F ‘ G ‘ Design speed:
D z Median 18’ 35-45 mph
() ©o
O
o —
T o Building Frontage | A 35’
— = Sidewalk Through | B 127
2 Amenity | C 8’
- E ‘|2 Parking | D n/a
< Bicycle | E shared™® :
O Travel Lane | F 12’ Design speed:
35-55 mph
O Median | G 18’
E Building Frontage | A 45’ ———
: Sidewalk Through | B 107* M L!'_._ .,!
Amenity | C 22’ A --1'--;"
- ) i Tt
Clj Parking | D n/a i 1 : ;I’ H
E Bicycle | E shared™® ' —
Travel Lane | F 12’ Design speed:
Medion | G 40’ 45-55 mph
Building Frontage | A 45’
Sidewalk Through | B 107*
Amenity | C 22’
— Parking | D n/a r F
—
Bicycle | E shared™® A BE[TC T F [ G | Design speed:
Travel Lane | F 12’ 45-55 mph

\ Median | G 40’ )
NOTE: Cross sections depict “optimal” corridor element dimensions listed in the Corridor Matrix unless otherwise noted
*Shared-use path

Figure 65 - Prototype Cross-Sections for Multimodal Through Corridors.
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It is important to note that the standards for each Corridor Element are modified by the T-Zones. As the
context for the corridor lessens in density and intensity (from T-6 to T-1), the setbacks generally get wider
and design standards get more relaxed — such as the bicycle lane becoming a shared lane in the lower
intensity T-Zones.

How to use the Corridor Matrix in a Constrained Right-of-Way

The typical cross-sections illustrated in Figures 60 through 65 can be used to build prototypical corridors
in which all modes are equally balanced. In these cases, the “optimal” corridor standards are used
resulting in relatively generous right-of-way widths. In many cases, however, Multimodal Corridors must
be retrofitted into existing rights-of-way that are too constrained to build a full prototype cross-section.

For constrained rights-of-way, the Corridor Matrix allows a great deal of flexibility to build a customized
cross-section based on the travel modes that need to be emphasized on a particular corridor. Figure 66
below shows an example of how to build a cross-section for a T-4 Major Avenue with Pedestrian Modal

Emphasis in a constrained right-of-way.

[MmoDAL ’ 2Y; Y;
PRIMARY ELEMENTS |[SECONDARY ELEMENT O - oo TINe
EMPHASIS [|eements

B-Sidewalk Through A-Building Frontage D- Parking Element

Pedestrian  Element Element F-Travel L ane Flement
C-Amenity Llement G-Misdianlament
T :
Corridor |Corridor Type = Major Avenue = -
Element Ilmmm =3 T-4
- |Contut Zones &
O Corridor Elements
[Building Contaxt Zone e
|BUILDING FRONTAGE ELEMENT | *_.1.,‘!'* i;
A Location of off street parking side I=
Typical building entry locations front front E
|Roadway Edge Zone ;?‘,
B SIDEWALK THROUGH ELEMENT 6ft 6t i2
AMEMITY ELEMENT 7 =
c 1 |1IL:'.-!|l: .:ﬁ:". Riguna {1 FeaTE [T b g -:;-I.'II'.\.::
Swrface Treatment for Amenity N
Element Fech il e etks 7 ft 6ft 7ft 8ft 11 ft (None)
|Roadway Zone with
shared
[} PARKING ELEMENT B it bothsides — lane
marking
Sharedanes
E  |BICYCLE ELEMENT A feblkeland® | TArkingwit
no addition
lanewidth
TRAVEL LAME ELEMENT 12 11#%
Design Speed a0- 15
F Number of Through Lanes 1o
Typical Traffic me Range ]
G MEDIAN ELEMENT 1™ l Nane }

Figure 66 - Example of Selecting Corridor Standards for a T-4 Major Avenue with Pedestrian Modal Emphasis.
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Figure 66 shows how optimal or minimal corridor standards are chosen based on whether they are
Primary, Secondary, Contributing or Non-Contributing for the Pedestrian Modal Emphasis. This method
of selecting corridor standards ensures that the cross-section is no larger than needed for emphasizing
pedestrians.

An Example of Retrofitting an Existing Corridor

In order to better illustrate the detailed process of selecting corridor standards in a retrofit situation, the
following analysis was conducted on a an actual corridor in a city in Virginia. The existing cross-section
is illustrated Figure 67. It reflects accommodations for cars and pedestrians via one one-way travel lane,
one parallel and one diagonal lane of parking, and sidewalks ranging from 8.5 to 9.5 feet wide.

APPLYING MODAL EMPHASIS IN CONSTRAINED ROW SITUATIONS

Existing Street Cross-Section

Figure 67 - lllustration of an Existing Street to be Retrofitted to a Multimodal Corridor.

It should be noted that the proposed cross section After analyzing the Multimodal Center type and
was built using sound judgment and not just a the Multimodal System Plan for this region, it was
mechanical application of the standards in the determined that the proposed Multimodal Corridor

type for this roadway would be a T-3 Avenue

Matrix. For example, the existing constrained right
with both Transit and Pedestrian Modal Emphases.

of way did not allow for parking to be included on ) }
Figure 68 shows how the proposed cross-section

was built using the Modal Emphasis applied to each
Corridor Element.

both sides of the street. Therefore, a design decision
was made to allow parking on only one side of

the street, with the assumption that the new infill
development, shown on the right side of the street,
would also incorporate some structured parking

to make up for the on street diagonal parking

and surface parking lot that would be lost in this
redevelopment proposal.
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BUILDING THE PROPOSED CROSS SECTION

Modal Emphasis = Transit + Pedestrian

FITRLQII;II?I'I,L\IGGE ‘?’E:(\)A(JAGLg AMENITY PARKING BICYCLE TRAVEL LANE MEDIAN
ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT
Optimal 10 ft 6 ft 7 ft 7 ft both sides 4 ft bike lane 12 ft 18 ft
Minimum 15t 5t 6ft None Shared Lane 11t None
Markings
Standard Used 1.5ft 6 ft 6 ft 7 ft one side Sharet'i Lane 12 ft None
Markings

Figure 68 - Usin timal and Minimum

It should be noted that the proposed cross-section was
built using sound judgment and not just a mechanical
application of the standards in the Corridor Matrix.
For example, the existing constrained right-of-way
did not allow for parking to be included on both
sides of the street. Therefore, a design decision
was made to allow parking on only one side of
the street, with the assumption that the new infill

development, shown on the right side of the street,

tandards to Build the Proposed

ross Section.

would also incorporate some structured parking
to make up for the on-street diagonal parking
and surface parking lot that would be lost in this
redevelopment proposal.

Figure 69 shows the final comparison of the existing
and proposed cross-sections.
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APPLYING MODAL EMPHASIS IN CONSTRAINED ROW SITUATIONS

Existing Street Cross-Section

BUILDING THE PROPOSED CROSS SECTION
Modal Emphasis = Transit + Pedestrian

= A

Figure 69 - Comparison of Existing and Proposed Cross Sections.
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The methodology described previously outlines a flexible process for Multimodal Corridor design. The
basic steps of this methodology are as follows:

Identifying the Multimodal Corridor Type

Identifying the Transect Zone of the Multimodal Corridor

Identifying the Modal Emphasis for the Multimodal Corridor

Building the proposed cross-section for the Multimodal Corridor by applying Modal Emphasis to
the standards for each Corridor Element

SN =

The benefits of applying this process to future road design for Multimodal Corridors are many. In addition
to ensuring that the final corridor design conforms to the best industry standards and VDOT requirements,
this design process will ensure an efficient and economical road design. Furthermore, by following a
clear and logical step by step design process, the whole process of roadway design can become more
transparent to all stakeholders and end users of the future corridor. A more clear and transparent
process of making design decisions for future multimodal investments is also crucial to ensuring buy in and
support from the diverse group of stakeholders that stands to benefit from these types of public or private
investments.

Chapter 5: Multimodal Corridors
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CHAPTER 6 Intersections

Intersections are areas of complex interactions
between multiple modes of transportation. Drivers,
pedestrians, and bicyclists must yield to each other
from multiple directions, creating conflict points.
The U.S. Department of Transportation estimates
that 43 percent of crashes occur at intersections.'’
Intersection design is extremely important as it
helps pedestrians, bicyclists, and drivers better
communicate and anticipate the movements of
others.

This  chapter presents multimodal design
considerations at intersections as a set of best
practices. It does not present detailed design
standards for these intersection elements. Readers
are encouraged to reference the following resources
on specific intersection design for further guidance.

Elements of Intersection Design

Manual on Uniform Traffic Control Devices
(MUTCD), published by the Federal Highway
Administration (FHWA)

Guide for the Planning, Design, and Operation
of Pedestrian  Facilities, published by
American Association of State Highway and
Transportation Officials (AASHTO), referred
to as the AASHTO Pedestrian Guide in future
references

A Policy on Geometric Design of Highways and
Streets, published by AASHTO, referred to as
the AASHTO Green Book in future references
Road Design Manual, published by VDOT
Guide for the Development of Bicycle Facilities,
published by AASHTO, referred to as the
AASHTO Bike Guide in future references
Urban Bikeway Design Guide, published by
the National Association of City Transportation
Officials (NACTO)

The following sections describe important elements of intersections for each travel mode. As with corridor
design, different modes need different intersection elements, and limited right-of-way can constrain
designers from optimizing the design of intersections. These Guidelines describe concepts to keep in mind,
particularly for Modal Emphasis and different Multimodal Corridor types, but they are not directly tied
to the Corridor Matrix that describes detailed corridor design.

The elements described in this section assume signal controlled intersections, however many elements
are applicable at stop-controlled intersections, roundabouts, and mid-block crossings. These non-signal-
controlled intersections are described in more detail in subsequent sections of this chapter.

Key Intersection Elements for Pedestrians

Intersections without safe facilities for pedestrians
create critical gaps in the pedestrian network.
Fifty-eight percent of all pedestrian injuries
and 21 percent of pedestrian fatalities occur
at intersections.?° Intersections are the most
potentially dangerous places for pedestrians,
because they are stepping outside of the Roadway
Edge Zone and into the Roadway Zone.

Pedestrians who are Blind or Visually
Impaired

Intersection design best practices incorporate
features for persons with physical disabilities,

including those who are blind or visually impaired.

Often these kinds of design features that are
optimized for persons with disabilities are

advantageous to able-bodied pedestrians too.

19 http: / /www.saferoads.org /intersection-safety

20 |nsurance Institute of Highway Safety, 2005. http:

www.saferoads.org/intersection-safet
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Intersection design best practices incorporate
features for persons with physical disabilities,
including those who are blind or visually impaired.
Often these kinds of design features that are
optimized for persons with disabilities are
advantageous to able-bodied pedestrians too.

Crosswalks

Crosswalks  provide critical connections  for
pedestrians, and should be striped on all approaches
that provide a pedestrian link for all intersections
along Placemaking Corridors and Multimodal
Through Corridors. Figure 70 shows examples of
three different types of crosswalk markings. The
two solid white lines shown at the top may be
appropriate for Local Streets, Avenues without Figure 70 - Example of Crosswalk Markings. There several different

Pedestrian Modal Emphasis, or other roads with low options for striping crosswalks. Lateral and diagonal striping are higher-
visibility and usually preferred to the two parallel stripes. Image source:

Spacing of lines
selectad to avoid
wheel path

traffic volumes and slow speeds. Higher visibility
markings like the lateral striping (on the bottom)
or diagonal striping (on the right) are preferred
for Major Avenues, Boulevards, Transit Boulevards,
Multimodal Through Corridors, and other roads with
high traffic volumes or high travel speeds.

Manual on Uniform Traffic Control Devices (Figure 3B-19).

Designers should consider special paving or
pavement markings for crosswalks on corridors with
Pedestrian Modal Emphasis, such as those in Figure
71, to highlight the connection for pedestrians and to
alert drivers to the possible presence of pedestrians.

Broadway, Virginia Charlottesville, Virginia

Figure 71 - Special Crosswalk Paving. Crosswalks with brick pavers alert drivers to pedestrian areas and add visual appeal.
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Additional features at mid-block crossings such as signs,
activated flashers, and in-road pavement flashers are
recommended and described further in this chapter.

All crossings should be in compliance with the MUTCD
and the Americans with Disabilities Act (ADA) standards.

Curb Ramps

Curb ramps provide a transition between the curb
and the road surface for people with wheelchairs
or strollers, and others who are unable to step down
from the curb. ADA standards require curb ramps
be constructed at the corners of all intersections.
Separate curb ramps are preferred for each corner
at a crossing. At most intersections, this means two
curb ramps should be provided at each corner to align
directly with the crosswalks, as shown in Figure 72.

Curb ramps shall have detectable warning surfaces
such as truncated domes of a high color contrast, as
shown in Figure 73. These detectable warning surfaces
warn pedestrians who are visually impaired that they
are about to step into the road.

All curb ramps shall be designed to meet ADA and
local jurisdiction requirements and to prevent water
from ponding at the base.

Pedestrian Crossing Signals

Pedestrian crossing signals let pedestrians know when
the pedestrian phase is on at signalized intersections.
Pedestrian crossing signals are coordinated with
the traffic signals and are especially helpful at
intersections with complex phasing, such as left turn
only phases. There are several different types of
pedestrian signals. Countdown pedestrian signals
indicate how much time is left during the ‘flashing don’t
walk’ phase, and are preferred to those pedestrian
signals which simply show the flashing red hand.?'
Accessible pedestrian signals (APS)?? provide audible

Figure 72 - Curb Ramp Design. The design above is preferred with two
curb ramps that align directly with the crosswalks. The bottom image
design is undesirable, as it does not align with the crosswalks. Image
source: Federal Highway Administration

Figure 73 - Detectable Warning Surface. Truncated domes are

a surface treatment for curb ramps that alert pedestrians who are
visually impaired that they are about to walk off a sidewalk into a
roadway.

2L Pedestrian signals typically have three phases. The ‘don’t walk’ phase displays a solid red or orange hand symbol that

indicates pedestrians should wait. The ‘walk’ phase displays a white pedestrian symbol that indicates that the pedestrian phase

is on and pedestrians should have adequate time to cross the street. The ‘flashing don’t walk’ phase displays a flashing red or

orange hand symbol that indicates that the pedestrian phase is on, but pedestrians leaving the curb to cross the street at that

moment may not have enough time to cross the street before the pedestrian phase is over.

22 More information about Accessible Pedestrian Signals is available at http://accessforblind.org.
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and vibratory cues for pedestrians who are visually
impaired or hearing impaired. APS are the most
desirable, yet most expensive type of pedestrian
crossing signals, although any type of pedestrian
signal is better than none at all.

Curb ramps shall have detectable warning
surfaces such as truncated domes. These
detectable warning surfaces warn pedestrians who
are visually impaired that they are about to step
into the road. All curb ramps shall be designed to
meet ADA and local jurisdiction requirements and

-DRP

to prevent water from ponding at the base.

Some pedestrian crossing signals are activated by
a push-button. The push-button shall be located
in accordance with the MUTCD. Most often the
push-button is located on the base of the cantilever
beam that holds the traffic signals. If this is too far
away from the curb ramp, pedestrians may be less
likely to activate it, putting themselves in greater
danger of crossing when it is not safe. A break in
the pavement between the sidewalk and the push-
button can be especially disorienting for persons
with vision impairments, and can be difficult for
persons with physical disabilities to reach.

Intersections with activated pedestrian phases and
median refuges should include push buttons in the
median to prevent pedestrians from becoming
‘stranded’ in a median refuge with no way to
activate the pedestrian phase and finish crossing
the street.

APS give auditory cues when the pedestrian
phase is on. Some APS give vibratory cues for
people who are hearing impaired.
with hearing impairments can touch the push-
button, and it will vibrate when the walk phase is
on. Those that simply chirp or beep are neither
helpful for pedestrians who are visually impaired,
as it is difficult to discern which direction the audio

Pedestrians

cue is indicating is safe, nor for pedestrians who
are hearing impaired because they cannot hear
them. APS that speak the name of the road are
much more helpful for pedestrians who are visually
impaired. Designers should consider implementing

MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

Figure 74- Activated APS Push-Button.
activated, meaning pedestrians push the black button to call

This traffic signal is

a pedestrian phase to cross the street. It is also an APS that
speaks the name of the street and vibrates when the pedestrian
phase is on.

APS wherever possible, especially on corridors with
Pedestrian Modal Emphasis in Multimodal Centers.

Median Refuges

The Corridor Matrix specifies that if median
refuges are provided, they should be a minimum
of six feet wide measured from back of curb to
back of curb, as shown in Figure B-11 in Appendix
B. This minimum median width will accommodate
double two-foot wide detectable warning surfaces
with a two-foot wide smooth surface between them.
This allows all medians to serve as refuges for
pedestrians if there is not enough time to cross.

All traffic signals should be timed such that
pedestrians have adequate time to cross the entire
roadway in a single phase, even when median
refuges are provided. Push-buttons should be
provided at median refuges for intersections with
activated pedestrian phases, even if the signal
phasing provides enough time to cross.

Median refuges that are at least six feet wide



shall have detectable warning surfaces on either
side to indicate to persons with visual impairments
that they are stepping onto the roadway.? These
refuges and any ramps on them should be designed
in accordance with ADA standards.

Some intersections may have concrete curbed islands
between same-direction traffic lanes, such as a
‘pork chop’ island between a channelized right turn
lane and a through lane. These medians may help
vehicular traffic to flow faster at intersections, but
they can be disadvantageous for pedestrians. These
types of channelized turn lane treatments make the
crossing distance longer for pedestrians and speed
up traffic, making the overall environment more
dangerous for pedestrians. Moreover, pedestrians
who are visually impaired can find these islands
particularly disorienting. These types of concrete
islands are not recommended for Placemaking
Corridors in Multimodal Centers and should be
avoided on Multimodal Through Corridors wherever
possible, especially in areas of high pedestrian
activity.

Curb Extensions

Curb extensions or ‘bulb-outs’ are an intersection
treatment where the curb is extended out into the
roadway at the crosswalk to shorten the crossing
distance. Curb extensions also serve as traffic
calming devices, as they have been shown to slow
traffic speeds. They are typically used in conjunction
with on-street parking and/or bus pull-offs.

Curb extensions are recommended as a best practice
for the design of Multimodal Corridors, as they
provide additional space at the corner and allow
pedestrians to see and be seen before entering
the crosswalk. Curb extensions are especially
recommended in Multimodal Centers, and on all
corridors with Pedestrian Modal Emphasis. If space
constraints limit the feasibility of curb extensions on
both sides, one side may be constructed without the
other.

Curb extensions or ‘bulb-outs’ are an intersection
treatment where the curb is extended out into the
roadway at the crosswalk to shorten the crossing
distance.

Figure 75 - Curb Extensions. Curb extensions like these in

Winchester, VA bring pedestrians out closer to the street at
key crossing locations, putting them in better view of motorists.
They provide more space for pedestrians, add aesthetic value,

and can even create space for recreation.

2 VDOT Road & Bridge Standards Section 200 provides more information on pedestrian median refuge design.



102 Key Intersection Elements for Bicyclists

Intersections can be dangerous areas for all levels of
bicyclists and often difficult to navigate particularly
for inexperienced bicyclists. When bicycle lanes
are not continuous through the intersection, bicyclists
must merge with motorized vehicles into the travel
lane. Bicyclists often have different speeds and
different rates of acceleration. Vehicle drivers
may not be alert and actively looking for bicyclists.
Bicyclists may prefer to ride to the right of motor
vehicles, but may have to merge with traffic to
avoid conflicts with right-turning vehicles or to make
left turns. Some left-turning bicyclists may choose
to dismount at intersections and use the crosswalk fo
walk with their bicycle across the intersection acting

like a pedes'rrlcm; other more experlenced bICYC|IS1‘S Figure 76 - Bicycle Lane Transition at Intersection. Dashed lines indicate

will prefer to merge with traffic. motor vehicles may encroach into the bicycle lane to enter the right turn lane,

and warn drivers to yield to bicyclists. Image source: City of Harrisonburg.

.DRPF

The following design elements can facilitate
better interaction between bicyclists, vehicles, and
pedestrians at intersections.

Bicycle Left Turn Lanes

Bicycle left-turn-only lanes are especially helpful

on the larger Multimodal Corridor types with
Bicycle Modal Emphasis, including Boulevards,
Transit Boulevards, Major Avenues, and
Multimodal Through Corridors.

Turn Lanes

Wherever possible, bicycle lanes should be
extended through the intersection. If limited right-
of-way at the intersection makes this infeasible,
proper upright and /or on-pavement signage should
be used to make both vehicle drivers and bicyclists
aware that the bicycle lane ends and bicyclists will
be merging into the travel lane.

At intersections without a right-turn lane, bicycle
lanes should be discontinued or dotted to indicate
the merging of bicyclists and vehicles, and to
avoid conflicts between a right-turning vehicle
and a bicyclist traveling through the intersections.
At intersections with exclusive right turn lanes, the
bicycle lane should be placed to the left of the
right turn lane. Bicycle left-turn-only lanes may be
provided, and are especially helpful on the larger

Multimodal Corridor types with Bicycle Modal
Emphasis, including Boulevards, Transit Boulevards,
Major Avenues, and Multimodal Through Corridors.
Please refer to the AASHTO Bike Guide for the
Development of Bicycle Facilities, Section 4.8, for
more detailed guidance on designing bike lanes at
intersections.

Bike Boxes

A bike box describes an infersection treatment
that leaves space between the stop bar for motor
vehicles and the crosswalk for bicyclists to wait
in front of the motor vehicles. This configuration
helps motorists to see the bicyclists, and allows the
bicyclists to proceed through the intersection, either
going straight or turning, before the motor vehicles,
eliminating conflicts between turning vehicles
and bicyclists going straight, or between turning
bicyclists and vehicles going straight.

The bike box is a relatively new treatment in
the United States. At the time of this writing, 20
U.S. cities have installed bike boxes, including
Alexandria, Virginia. Bike boxes are commonly
used in dozens of European cities.
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Bike boxes may be appropriate treatments for corridors with Bicycle Modal Emphasis and high volumes 103
of vehicular traffic, for example Boulevards, Transit Boulevards and Multimodal Through Corridors. The
NACTO Urban Bikeway Design Guide provides detailed design guidance on the benefits and typical

applications of bike boxes, and outlines the required, recommended and optional features.

Figure 77 - Bike Boxes. The model on the left (Image source: Richard Masoner) shows the preferred design of bike boxes as specified in the

NACTO Urban Bikeway Design Guide. The photo on the right (Image source: Blind Pilot) shows a bike box installed on Commonwealth Avenue
in Alexandria, Virginia.

Figure 78 - Bike Box Design Guidance. The NACTO Urban Bikeway Design Guide provides detailed recommendations for designing bike
boxes at intersections. Image source: NACTO.

Bicycle Signals

Some actuated traffic signals are unable to detect should be upgraded to detect bicycles. The
bicyclists waiting at an intersection. On low volume AASHTO Guide for the Development of Bicycle

roads, this becomes particularly problematic, as
bicyclists will not be able to call a green signal
without a motor vehicle. Actuated traffic signals

Facilities, Section 4.12.5 provides guidance on a
variety of detection systems that are available.
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Key Intersection Elements for Buses

Bus drivers experience numerous complexities at
intersections. Buses and trucks have wide turning
radii, making it more difficult than passenger cars
or bicyclists to navigate turns. Often bus stops are
located near intersections. Bus drivers need to pull
off to the side of the road to discharge passengers,
which can make it difficult to merge back in with
traffic, or traffic must stop behind the bus. Buses
may obstruct the bicycle lane, and bicyclists might
need to merge into the travel lane to get around
the bus. Several elements of intersection design
described below affect transit buses.

Turning Radii

In general, smaller curb radii are better for
pedestrians, as they shorten the crossing distance,
provide more room for pedestrians at the corner,
and require vehicles to slow down as they turn the
corner. However, small curb radii are particularly
difficult for large vehicles like transit buses,
emergency vehicles, and trucks to navigate. Design
features like bicycle lanes and on-street parking
can effectively increase the turning radius for
larger vehicles without increasing the curb radius
for pedestrians. Road designers must balance all
factors to select the most appropriate curb radius
at each intersection.

Bus Stops on Curb Extensions

On Placemaking Corridors with Transit Modal

Emphasis, bus stops can often be located along

curb extensions. This allows buses to stop and

safely pick up riders without having to exit the flow

of traffic and minimizes delay in bus travel.

Bus Stop Location

Bus stops are best placed on the far (receiving)
end of the intersection, instead of the approach
end of the intersection, to minimize conflicts with
turning vehicles. In corridors with Transit Modal
Emphasis, bus stops can often be located along
curb extensions. This allows buses to stop and
safely pick up riders without having to exit the flow
of traffic and minimizes delay in bus travel.

Transit Signal Priority

Transit signal priority is a way of modifying the
traffic signal to give preferential treatment to
transit vehicles, making it easier for them to pass
through the intersection. Transit signal priority can
detect transit vehicles and either hold a green signal
until they pass through, or shorten the green time for
other approaches to give the approach with a transit
vehicle a green signal faster to reduce waiting time.
Transit signal priority is highly recommended for all
Transit Boulevards, and for Boulevards with Transit
Modal Emphasis and Multimodal Through Corridors
with Transit Modal Emphasis.

Other Intersection Elements
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Free-Flow Turn Lanes

In general, free-flow turning movements, such as
with channelized right turn lanes, should be avoided
on all Placemaking Corridors and all Multimodal
Through Corridors with high pedestrian activity,
especially those with Pedestrian or Bicycle Modal
Emphasis. Drivers are less likely to look for and
yield to pedestrians or bicyclists at free-flow turns
such as found with channelized turn lanes.

Wayfinding Signs

Wayfinding systems and street signs should be
legible and visible for all users, including pedestrians
and bicyclists, in addition to motorized vehicles.




Street Corners

Designers should keep intersection corners clear
of all obstructions to allow pedestrians clear paths
and for clear sight lines for motorists and bicyclists.
Utility poles should be placed away from the
intersection corners to avoid interfering with sight
distance. Low bollards or planters may be used
to separate pedestrians from traffic or enhance
the aesthetic quality of an intersection. These
bollards or planters should be less than 2.5 feet
high. Hanging planters should be taller than nine
feet high to keep the pedestrian sight line clear.

Figure 79 - Bicycle Rack Placement in Arlington County. Obstructions

like bicycle racks should be placed away from street corner areas.
Bicycle racks should be place in the amenity zone between the
sidewalk and curb.

Mid-Block Crossings

All Placemaking Corridors within Multimodal Centers
should have frequent pedestrian crossings. Ideally
in Multimodal Centers, block sizes are small and
intersections are rarely more than 400 feet apart
in dense urban areas (T-4, T-5, and T-6), and no
more than 600 feet apart in less dense areas (T-1,
T-2, and T-3).* When intersection spacing exceeds
600 feet, mid-block pedestrian crossings should be
considered to prevent pedestrians from crossing at
unmarked locations.?®>  Additional design features
like in-pavement flashers, signs, and colorful
pavement treatments should be considered. Figure
80 shows an example of a mid-block pedestrian
crossing with a brick-colored surface and a stop
sign in the road centerline that alerts drivers to look
and stop for pedestrians.

Mid-Block Crossings

When intersection spacing exceeds 600 feet,
mid-block pedestrian crossings should be
considered to prevent pedestrians from crossing

at unmarked locations.

Figure 80 — Mid-Block Crossing in Reston Town Center.

24 Block lengths to support walkability are preferably 200 to 300 feet in dense urban areas, and 200 to 400 feet in less dense
areas. ITE/CNU’s Designing Walkable Urban Thoroughfares: A Context Sensitive Approach, Chapter 3 provides guidance on

block lengths and ideal street spacing.

25 AASHTO Bike Guide, Section 3.4 provides additional guidance on mid-block crossings.



Other Intersection Considerations

Many of the previously described design features for signalized intersections are also appropriate for
stop-controlled intersections. Four-way stop signs are preferred for corridors with Bicycle Modal Emphasis
that intersect with other major roads as opposed to two-way stop signs.

Intersections that differ from the typical four-leg perpendicular configuration may require special design
considerations to adequately accommodate pedestrians and bicyclists.

Roundabouts should be designed in accordance with NCHRP Report 672 Roundabouts: An Informational
Guide — Second Edition, which thoroughly addresses how to accommodate pedestrians and bicyclists at
roundabout.

Other irregularly shaped intersections, such as skewed intersections where the angle of the intersection
is less than 90 degrees or multileg intersections where five or more legs intersect at one point, should be
designed in accordance with the latest AASHTO Green Book, and follow the guidance of the AASHTO
Pedestrian Guide and the AASHTO Bike Guide.

Figure 81 — Roundabout in Amherst, Virginia. Roundabouts should be designed in accordance NCHRP Report 672 Roundabouts: An
Informational Guide — Second Edition, which thoroughly addresses how to accommodate pedestrians and bicyclists at roundabout. Image
source: VDOT.
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CHAPTER 7

Developing Multimodal Centers & Corridors Over Time

One of the potential benefits of these Guidelines
to planners and designers is in providing a
unified framework for coordinating land use and
transportation investments over time. Traditionally
transportation investments are made by the public
sector, and land use investments are made by the
private sector, although usually regulated to some
degree by the public sector.
economic challenges are calling for more creative
financing of infrastructure and closer public/
private partnering, it is becoming even more
important that our public and private investments
work in concert towards a unified and agreed-
upon vision of the future built environment. These
Guidelines are intended to foster that integration
between transportation, land use, and community
design through their comprehensive approach to
multimodal transportation design at the regional,
neighborhood and street scale.

However, as recent

Visualizing How the
Guidelines could be applied

The following sequence of visualizations presents a
capsule summary of the Guidelines methodology by
showing how multimodal planning can work from the
region down to the corridor scale. For the purpose
of describing the methodology, a three dimensional
computer model of a hypothetical region was built.
The following images show how this hypothetical
region can be analyzed to develop a series of
interlocking plans, including:

Region — Multimodal System Plan
Neighborhood — Multimodal Center Plan
Street — Multimodal Corridor Plan

Figure 82 shows the hypothetical region, highlighting the built form and roadway system. The region
contains two general hubs of activity that are separated by a major expressway. A third activity hub is
planned in the future in a relatively undeveloped area in one quadrant of the expressway interchange.

o’

—

Figure 82 - H

othetical Region Showing Activity Areas Separated by a Major Expressway.
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108 Figure 83 shows an analysis of the Activity Densities in this region. As described previously in Chapter 2,
this is the first step in developing the potential Multimodal Districts and Multimodal Centers. Note that the
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future Activity Density for the proposed activity hub is also included.

“Future .(Proposed?'
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Figure 83 - Analysis of Activity Density in the Region. Activity Density is the sum of jobs and population divided by the acreage.

Based on this analysis of Activity Density, the potential Multimodal District can be identified, with three
potential Multimodal Centers centered on the areas with the highest Activity Densities.
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Figure 84 - Potential Multimodal District and Potential Multimodal Centers. Based on the regional Activity Density.

As noted in Chapter 2, the dimensions of a Multimodal District vary and should encompass any area
that has good potential multimodal connectivity. The potential Multimodal Centers, however, start with
identifying half-mile radius circles since these are based on a primary walk-shed and are a more focused
area for high multimodal connectivity. After measuring general half-mile radius walksheds, the Multimodal
Centers are defined, allowing for more flexible boundaries that accord with actual features on the ground.
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Figure 85 - Multimodal District and Multimodal Centers. Multimodal Center boundaries have been modified to fit with
actual conditions.

Figure 85 shows how the Multimodal Center boundaries have been modified to fit with actual conditions
on the ground.

As described in Chapter 5, a key organizing principle is to organize a region into a logical and flexible
multimodal network through the designation of Multimodal Through Corridors and Placemaking Corridors.
The Multimodal Through Corridors can be thought of as the routes “to” and “between” Multimodal Districts
and Multimodal Centers, and the Placemaking Corridors as the routes “through” and “within” Multimodal
Districts and Multimodal Centers.

Multimodal Centers
=== Through Corridors
=== Placemaking Corridors

Figure 86 - Multimodal Through Corridors and Placemaking Corridors. Showing a logical network of corridors in the region for

getting “through” and “to” Multimodal Districts and Centers.
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Multimodal Digtrict

The next step in planning the multimodal region is to identify the applicable travel modes for Modal
Emphasis on each corridor, as shown in Figure 87. The designation of Modal Emphasis should be done as
part of the development of the Multimodal System Plan, as described in Chapter 2.

 m——

=== Pedestrian Modal Emphasis
=== Bicycle Modal Emphasis
=== Transit Modal Emphasis

Figure 87 - Using Modal Emphasis to Designate the Emphasized Travel Modes on Each Corridor.

Figure 88 shows the fully developed Multimodal System Plan for this region, with each of the Multimodal
Corridors and Multimodal District and Centers identified, along with the basic network for each travel
mode in the region.

Multimodal Centers
=== Pedestrian Modal Emphasis
=== Bicycle Modal Emphasis
=== Transit Modal Emphasis

FAAT

y (B "." P-6 Urban Core )

Figure 88 - Complete Multimodal System Plan for the Region.

As shown in Figure 88, the three Multimodal Centers identified in this region are P-6, P-5, and P-4
Multimodal Centers, according to the typology described in Chapter 3.

Now that the basic Multimodal System Plan has been developed for the region, the next step is to plan
for an individual Multimodal Center and the Multimodal Corridors within it.
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The following series of images zooms into one of those centers, the P-4 Large Town or Suburban Center
at a closer scale.

Figure 89 represents a “before” version of the Multimodal Center and one of the Multimodal Corridors
within it. It is assumed for this case study that the locality has designated this as a future P-4 Multimodal
Center and has aligned its planning and zoning policy framework to help implement the intended future
Multimodal Center. Based on the Guidelines, a P-4 Multimodal Center should ideally have a Major
Avenue as its main cross street.

P-4 Large Town / Suburban Center (Future) Multimodal Center

i -

_ : Lo Potential Major
I} 1Y ol Al . Avenues

Figure — A View Zooming into the Main Intersection of the P-4 Center.

As shown in Figure 90, the corridor that is designated as a “future” Major Avenue has very few modal
options, being primarily oriented toward the auto/vehicular travel mode with a minimal accommodation
for pedestrians.

FEATURES
e AUTD

Existing comider to be redeveloped BIKE

s Auture Placemaking Camidar [

(Major Avanie) PARKING
E'ﬂ'}ghﬂlldmﬂjd!lﬂwmmh{f _'."_-. PEDESTRIAN
redoveloped andin fiked as future P4 o BUS STOP
Multimodal center | ]

Figure — P-4 Multimodal Center Main Intersection. “Before” Image. Existing conditions in this P-4 Multimodal Center include

lower density development and non-multimodal corridors.
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112 The intent of these Guidelines is to show how to get from the “before” image to the “after” image in
a series of logical steps, with flexibility for making key design decisions at both the Corridor and the
Center scale. The following image shows how the corridor has been transformed into a Major Avenue
(Placemaking) Corridor with the addition of wider sidewalks, on-street parking, bicycle lanes and a
curbed median with turn lanes. In addition, it shows how private development has responded over time
to public investment in the Multimodal Corridor with more intense infill development and redevelopment
of buildings fronting the corridor.

Moreover, both the private investment and the public investment have been done in accordance with
the overall framework of standards identified in these Guidelines, ensuring that the built environment is
appropriately scaled for the type of Multimodal Corridor and that the corridor has sufficient capacity
among all travel modes to serve the intensity of development that it contains.

FEATURES
AUTO

I BICYCLE

PARKING
PEDESTRIAN
BUS STOP

Figure 91 — P-4 Multimodal Center Main Intersection “After” Image. The area gradually evolves into a true Multimodal Center.

Figures 83 through 91 showed how a hypothetical region could be planned for according to the basic
principles of these Guidelines. In addition, the example shows how these same principles can be applied
at both the Center and Corridor scales to facilitate the gradual transformation of a primarily auto-
oriented community into a true Multimodal Center and Multimodal Corridor. It is important to note that
these kinds of transformations are typically gradual and require efforts on the part of both the public and
private sectors in a community over many years or even decades. However, one of the primary intents
behind these Guidelines is to allow communities to establish a blueprint for this transformation over time.
As described later in Chapter 9, there are a number of options for implementing and funding multimodal
improvements through state and federal funding programs.
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The most important long term issue, though, is not which funding option is selected, but to have

an agreed-upon vision for how multimodal places should evolve over time. These Guidelines are

intended not to give a one-size-fits-all version of that vision for all communities, but to provide a

flexible framework, using industry standards and best practices, to allow communities to build a

clear picture of their multimodal future.

Modifying the Typology of Multimodal Centers

and Corridors for Real Places

The delineation of Multimodal Centers is based
on the concept of a travel-shed for a ten minute
walk, hence the one-mile circle geometry of the
ideal Multimodal Center types. Planning theory
makes general assumptions that most people will
consider walking if they can reach their destination
within a five to ten minute walk, but likely will not
consider walking if they perceive their destination
to be further away than this. The one-mile circle
geometry is a simple approximation of a ten minute
walk from center to edge. Concentrating land uses
within these one-mile circles brings trip origins and
destinations close enough so that walking becomes
a viable means of transportation.
concept of the Multimodal Center types.

This is a core

Yet the simple approximation of a one-mile circle
masks many complex factors in people’s decisions
about whether to walk, drive or use other modes.
Some factors depend on an individual’s personal
characteristics, such as their age, physical health,
time availability and access to a personal vehicle.
Other factors depend on the fairly unchangeable
external environment, such as steep terrain or

Chapter 7: Developing Multimodal Centers & Corridors Over Time

physical barriers such as rivers or busy highways.
Other factors that depend on the built environment
include elements such as the quality of surroundings,
perceived safety and access to transit among many
others. Any of these external factors may modify
walk-shed of a Multimodal Center
beyond a pure one-mile wide circle.

the actual

These Guidelines recognize that a perfect one-mile
circle will need to be modifiable and flexible when
defining Multimodal Centers and dealing with on-
the-ground conditions. The one-mile circle is a valid
construct in initial planning for Multimodal Centers
and is also useful in having a standard geography
to use when measuring relative Activity Density in
an existing or proposed Multimodal Center. Using
one mile circles to measure Activity Density in
designating a Multimodal Center as P-2 or P-3, for
example allows all users of these Guidelines to be
consistent in how they are applying the typology.
Actual Multimodal Center delineation, however,
may often stray from the perfect geometry of one
mile wide circles.
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Modifying Multimodal Center Boundaries for Actual Conditions

Local planners are typically familiar with the
dynamics of neighborhoods, transportation facilities
and community preferences, and should keep these
in mind when modifying the one-mile circles for
Multimodal Centers to apply to real life situations.
The following considerations are important in
preserving the integrity of the Multimodal Center
concept in application:

Preserve the Principles behind the Multimodal
Center Concept: Multimodal Centers should be
roughly the size and shape of the area within a
ten minute walk. They should have a centralized
gravitational shape centered on a key transit
station, intersection or other center of activity; they
are generally not linear. The one mile wide circle
should define the boundary within which Activity
Density is calculated in order to determine which
Multimodal Corridor types are appropriate, while
actual Multimodal Center boundaries may stray
from the perfect one-mile circle geometry.

As explained in greater detail in Chapter 5, the
location of Multimodal Centers should be selected
such that Multimodal Through Corridors are either
located at the edges of the Multimodal Center
or transition to Placemaking Corridors if they go
through the Multimodal Center. Planners should
carefully consider the placement of the Multimodal
Center so as not to bisect them with a road that
cannot transition to a Placemaking Corridor.

Consider Natural and Man-Made Barriers to
Walking: Interstate highways, rivers, and railroads
are barriers for pedestrians and bicyclists. Ideally
planners would locate Multimodal Centers so
that these barriers frame the edges, rather than
bisect a Multimodal Center. In these instances, two
Multimodal Centers on either side of the barrier
may be more appropriate.

Communicate with Community Members: As part
of any planning process, the opinions and concerns
of local residents, landowners, and other community

MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

members should be considered meaningfully in
the designation of future Multimodal Centers.
Community involvement can be an opportunity
to converse with residents about the benefits of
planning for multimodal systems and how the
designation of Multimodal Centers plays a vital
role in the broader transportation system.

Combine Multimodal Centers where Overlap
Occurs: Multimodal Centers may overlap,
especially in dense downtowns or business districts.
In these instances, Multimodal Center boundaries
may be combined to form a larger area.

Example of Applying Multimodal Centers in a
Real Place

The City of Norfolk’s planning effort for the Tide
Light Rail station areas provides an excellent
example of applying these considerations and
translating an idealized circle into parcel-level
geometry, even though it was developed before
these Guidelines were in place. In Figure 92, the
red and yellow areas combined, labeled as core
and support areas in the legend, could represent
the Multimodal Centers. The red core areas could
represent the TOD nodes as explained further in
Chapter 4 of these Guidelines. This map does
not depict Multimodal Districts; the City might
designate areas within another half-mile of the
yellow support areas as Multimodal Districts, or
may designate the entire City proper as a series of
Multimodal Districts.

This example particularly highlights the importance
of examining the barriers to walking when
identifying the location of Multimodal Centers.
The designated TOD core areas rarely cross over
Interstate 264, yet many of the light rail stations
are adjacent to the Interstate, which bisects the
support areas. This is not an ideal arrangement,
and demonstrates the tradeoffs that may occur
when planning at the Multimodal System level.
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Figure 92 — City of Norfolk Tide Light Rail Station Areas. In planning for light rail stations, the City of Norfolk translated
idealized quarter-mile and half-mile circles into parcel-level geometries that together are analogous to modifying the one-mile
circles for Multimodal Centers for on the ground conditions. Image source: City of Norfolk.
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116 Applying the Multimodal Corridors Methodology in Real Places

Monticello Avenue in Norfolk
is one of the streets that have
been transformed by the
development of the Tide light rail
system. Although it took place
before these Guidelines were
developed, it is an example
of a corridor transformation
that is consistent with the
methodology of the Multimodal
Corridor types, and illustrates
the complexities involved with
re-designing a corridor to serve
a more multimodal function.
Monticello Avenue transformed
into what would be called a
Transit Boulevard under these
Guidelines with the construction
of the Tide Light Rail system in
2012. It illustrates the decisions
and tradeoffs involved in the
reconfiguring right-of-way to
better serve non-auto modes.
Designers had to eliminate some
on-street parking and reduce

building setbacks in some areas
in order to make room for the Figure 93 - Monticello Avenue in Norfolk. Before and after views show Monticello Avenue’s

q . o t f tion t date light rail.
light rail vehicles. Furthermore, "@nsformaron ioaccommodare ight ral

in some areas, the light rail was
designed to operate in shared
traffic lanes, as opposed to its
own dedicated right-of-way
due to space constraints. Figure
93 shows the before and after
views of this corridor, which
demonstrate the transformation
to better emphasize transit and
walking within the right-of-way.
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At a more modest scale, the City of
Charlottesville retrofitted 6th Street to
provide a contra-flow bike lane and
on-street parking to slow down traffic
speeds and create a safer pedestrian
environment. This is an example of
retrofitting a corridor at much lower cost
and without moving curbs. Sixth Street
was an unmarked one-way street. By
simply striping the pavement and
installing signs, planners transformed

the street to retain two rows of parking,
but add one contra-flow bicycle lane
and a shared lane in the direction
of vehicular travel. The new street
configuration makes bicyclists more
visible while retaining on-street parking.

Finally, maintenance can often be a
complex issue. VDOT maintains all
state roads and most local roads on the
primary and secondary road network.
Localities sometimes maintain their own
roads. Sometimes property owners are
responsible for maintaining the sidewalk
and amenity element. Some roads may
have unique maintenance agreements for
different elements. When communities
are considering a project to re-design
a Multimodal Corridor, communication
with all agencies involved should be a
priority to establish clear maintenance
responsibilities and agreements.

Figure 94 - Sixth Street in Charlottesville. Before and after views show 6th Street’s transformation

to provide a contra-flow bicycle lane and a shared lane while retaining on-street parking and
slowing speeds to enhance the pedestrian environment.
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CHAPTER 8

Transportation Demand Management Strategies

Planning multimodal places and designing
Multimodal Corridors can benefit communities by
increasing transportation choices and improving
transportation system efficiency. Various other
strategies and initiatives can further improve
transportation choices and system efficiency.
Transportation Demand Management (TDM, also
referred to as Travel Demand Management) is an
area of transportation planning and operations
that involves strategies and policies to maximize
transportation system efficiency through improved
travel choices and reliability. This chapter introduces
current TDM strategies used in Virginia and discusses
TDM initiatives and policies relative to various
community contexts. Communities can use these
strategies in concert with the planning framework
for multimodal places and design guidance for
Multimodal Corridors to further enhance overall
benefits for a community’s transportation system
and reduce the tendency to drive alone.

While these Guidelines are primarily concerned
with how multimodal regions, Multimodal Centers,
and Multimodal Corridors are physically planned
and developed, the synergy with TDM strategies
is critically important as part of an overall picture
of improving travel choices in a region. TDM
strategies and policies provide travelers with real-
time information and create options to enhance
flexibility and reliability. TDM initiatives affect
demand by enhancing travelers’ choices about
whether or not to make a trip, where to travel to,
which mode of transportation to use, which route to
take, and when to travel.

TDM encompasses a broad spectrum of strategies
including the following. These strategies will be
discussed in greater detail in later sections:

*  Carpooling and vanpooling

*  High Occupancy Vehicle (HOV) infrastructure
investments

*  Rail and bus transit service

* Employer-developed programs to incentivize
employees to commute via modes besides
driving alone like parking cash out programs,
rideshare subsidies, and tax-free transit
passes

*  Car sharing and bicycle sharing programs

¢ Flexible work schedules and telecommuting

*  Bicycle and pedestrian infrastructure
improvements

*  Shuttle services and Guaranteed Ride Home
programs

* Road pricing

e  Congestion pricing

* Parking pricing

Transportation Demand Management (TDM)

TDM involves services, strategies and policies

to maximize fransportation system efficiency

by moving more people with fewer vehicles.

TDM initiatives enhance travelers’ choices about
whether or not to make a trip, where to travel to,
which mode of transportation to use, which route
to take, and when to travel, making the entire
transportation system more flexible and reliable.
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Transportation Demand Management in Virginia Today

Virginia’s TDM Community
A unique partnership of state, regional, and local
agencies that work together:

* Virginia Department of Transportation (VDOT)

* Virginia Department of Rail and Public
Transportation (DRPT)

* Virginia Office of Intermodal Planning and
Investment (OIPI)

* Planning District Commissions (PDCs)
* Metropolitan Planning Organizations (MPOs)

* Transportation Management Associations

(TMAs)
* Public Transit Agencies

* TDM Agencies (local commuter assistance)

TDM Agencies in Virginia

* Arlington County Commuter Services
* Rideshare

* Local Motion

* Fairfax County Transportation Services Group
* GWRideConnect

* Loudoun County Commuter Services
* Middle Peninsula Rideshare

* NeckRide

* OmniMatch

* Commuter Services by RRRC

* RideFinders

* RIDE Solutions

* TRAFFIX

* RideSmart

.DRPF

A wide variety of agencies and organizations work
together to promote TDM strategies in Virginia at
statewide, regional, and local levels. This unique
partnership includes DRPT, VDOT, the state Office
of Intermodal Planning and Investment (OIPI), PDCs,
MPOs, transportation management associations
(TMAs), transit agencies, 18 TDM agencies, and
private companies.

TDM agencies throughout the state provide
rideshare services and commuter assistance. DRPT
assesses the need for TDM investment across the
state, directs funding to the TMAs, and provides
financial and technical support to local commuter
assistance agencies through grant programs,
research, training, and marketing assistance. VDOT
constructs and maintains infrastructure like bicycle
lanes, sidewalks, HOV facilities, and Park and Ride
facilities to make bicycling, walking, carpooling,
and taking transit safer and faster. TMAs (e.g.
Commuter Connections) help businesses and
commuters identify TDM opportunities by promoting
telework programs, matching commuters to
rideshare programs, offering Guaranteed Ride
Home programs, and regionally distributing traveler
information. MPOs and PDCs house TDM agencies
and promote TDM strategies through outreach and
commuter assistance efforts. Local governments can
create bicycle sharing programs and promote TDM
strategies through advertising campaigns and other
outreach efforts. Bicycle and pedestrian advocacy
organizations increase visibility of these services
and work with employees to find more commuting
options. Some urban localities including the City of
Alexandria and Fairfax County incorporate TDM
requirements into the development review process.

Private companies are a critical component to
TDM. Private vanpool and bus companies provide
alternative transportation choices for commuters,
especially in areas where mass transit does not
exist or is inconvenient. Car sharing companies like
Zipcar offer flexibility in car ownership. Employers
are key to providing TDM strategies, as they are
the ones to offer incentive programs and flexible
working environments to reduce demand.
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Major TDM Initiatives

The various organizations, agencies, and private
that TDM
strategies provide a range of services, programs,

companies provide and promote
and projects that enhance travel choice throughout

the Commonwealth.
Long-Range TDM Plans

Virginia’s TDM agencies are preparing Long-
Range TDM Plans with assistance from DRPT to
establish long-term planning goals and strategies,
identify performance measures to track program
effectiveness, and develop financial plans, funding
sources, and budgets for operating TDM programs.

Telework!VA

DRPT launched the Telework!VA program to provide
incentives and resources for Virginia businesses
to establish or expand telework programs for
Telework!VA step-by-step
instructions on how to implement a new program

employees. offers

and tools to help businesses better manage existing
programs. Telework!VA also gives information on
financial incentives like tax credits to encourage
businesses to create telework programs.

State of the Commute Survey

In 2007, DRPT conducted the first
commute survey to document a profile of Virginians’

statewide

commuting characteristics and trends, the TDM
services they use, and their attitudes and opinions.
The ground-breaking study revealed five important
findings about how and why TDM strategies are
essential to travel in Virginia.

1. When it comes to work trips, Virginians are
embracing transportation choices. Transportation
choices are attracting people that used to drive
alone. Alternate mode share is significantly higher in
Northern Virginia, where more fransportation mode
choices exist.

2. Infrastructure and outreach are key for
transportation choices. HOV system connectivity
makes a bigger difference in commuters’ travel

Long-Range Transportation Demand
Management (TDM) Plan

Loudoun County Office of Transportation Services (OTS)

prepared for

Loudoun County Office of Transportation Services (OTS)

prepared by
Cambridge Systematics, Inc.
with

LDA Consulting
Southeastern Institute of Research
Center for Urban Transportation Research

September 2010

Figure 95 — Long-Range Transportation Demand Management Plans. DRPT

and TDM agencies are developing long range TDM plans to provide
Virginians with more travel choices.

Transpartation Choices Are Attracting
People That Used to Drive Alone
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Figure 96 — State of the Commute Survey Results. Virginians value having

travel choices regardless of where they live and work, and what mode
they currently take. Data strongly indicates that Virginians are choosing
alternatives to driving alone when choices are available.
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decisions. Park and Ride lots significantly reduce
the rate of commuters who drive alone. Almost 75
percent of commuters recognize the benefits of
ridesharing and transit.

3. Employer involvement raises participation in
transportation choices. The proportion of workers
who drive alone is higher among those whose
employers provide no commute assistance service.
Carpool /vanpool and bus/train mode choice is
twice as high when commute services are available.

4. Telework has tremendous growth potential,
regardless of the workplace geographic region.
Teleworking currently replaces nearly six percent
of weekly commute trips in Virginia. Nearly one
quarter of non-teleworkers “could and would”
telework if offered the opportunity, equaling about
751,000 potential new teleworkers.

5. Investment in transportation choices has
broad based support. Support for investment in
transportation choices is equally strong among both
commuters who carpool, vanpool or ride a bus and
commuters who drive alone.

Virginia Megaprojects

VDOT is making serious investments in infrastructure
for high occupancy travel, especially in the
Northern Virginia area. These ‘megaprojects’ will
make carpooling, vanpooling, and transit faster,
easier, and more convenient, moving more people
in fewer vehicles. Projects include express lanes on
[-95 and 1-495 and extension of Metrorail to Dulles
International Airport.

Statewide Transit and TDM Plan Update

Through the Statewide Transit and TDM Plan
Update effort, DRPT is evaluating where current
TDM strategies, programs and projects are sufficient
or lacking, and developing recommendations for
TDM program creation and expansion throughout
the Commonwealth. The analysis organizes areas
of the state into four distinct area types, which are
similar but not identical to the Multimodal Center
types in Chapter 3 of these Guidelines. The TDM
area types, service levels, and recommendations
will be more thoroughly discussed in the next section
of this chapter.
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TDM PROGRAMS
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Figure 97 - TDM Agencies and TMAs in Virginia. Local commuter assistance programs are available for most northern, central

and eastern Virginia residents. TDM gaps exist in southwest and south-central Virginia. This gap analysis was conducted as part

of the Statewide Transit &and TDM Plan Update effort.
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The Super NoVa Transit and TDM Vision Plan takes a
similar approach to organizing a large metropolitan
region into area types and recommending TDM
service levels that are specific to the unique
characteristics and needs of each area type.

TDM STRATEGIES

There are a multitude of TDM strategies that can
increase the efficiency of the transportation system
and manage travel demand. This section describes
many of these strategies by TDM service category,
as categorized for the ongoing Statewide Transit
and TDM Plan Update effort.

Transportation Information

Giving commuters more information about travel
conditions and travel options helps them plan their
trip and make adjustments to their travel mode,
departure time, and route to avoid long delays.
Travelers might decide to drive another route if
their usual route is delayed; or they may choose to
walk, bike, or take the bus to avoid the headache.
Mobility centers and information kiosks at transit
hubs can attract walk-in users for information
on rideshare modes and offer transit fare sales.
Call centers and help lines can help travelers
approaching congested areas make detours, and
travelers stuck in congestion can provide information
to these call centers to distribute to other travelers.
Additionally, call centers can help bicyclists with flat
tires or other bike problems, as well as stranded or
confused transit passengers. Updated information
on radio, television, and newspapers can warn
travelers of upcoming roadwork schedules and
possible delays. Websites and social media and
real-time travel information strategies
provide up-to-the-minute information on crashes
and other areas of congestion as they occur, so
travelers can continually adjust their travel plans.
Commuters can check transit agencies’ websites to
see exactly when the next bus is arriving; or this
information may be posted at the transit stop via
a LED display.

other

TDM Strategies

There are a multitude of TDM strategies that

can increase the efficiency of the transportation

system and manage travel demand. This
section describes many of these strategies
by TDM service category, as categorized for
the ongoing Statewide Transit and TDM Plan
Update effort.

Employer Services

Employers can incentivize employees to consider
making changes to their daily commutes. Commute
planning efforts make employees aware of travel
options like carpooling or vanpooling. Telework
support programs help employers find ways to make
working remotely a viable option for employees.
Employees can work from home at least one day a
week, or work at a telework center closer to home
to reduce the number of trips and the trip distance
of their commute. Commuter benefit programs
offer pre-tax paycheck deductions or subsidies
to help save money on commute expenses when
employees do not drive to work. Alternative work
schedules, including compressed work schedules,
enable employees to work flexible hours to avoid
commuting during peak travel times or work more
hours each day with more days off to reduce
commute trips.

Education & Outreach

Education and outreach efforts can make residents
and workers aware of travel options. Corridor-
level programs focus on severely-congested roads.
General bike and walk advocacy and education
efforts help commuters find safe routes and provide
safety tips. New resident kits can be distributed
to real estate offices to give information about
commuter assistance to new residents.
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Ridesharing

Carpooling and vanpooling help commuters save
money and stress. Ridematching strategies connect
workers to others who live or work nearby. Vanpool
subsidies provide financial incentives for using or
starting up a vanpool service. Slug lines make it
easy for driving commuters to pick up additional
passengers to use an HOV facility.

Infrastructure

Park and Ride facilities provide dedicated places
for commuters who would normally drive to work
to meet up with others to carpool, vanpool, or
take transit. Providing signs and stops for private
shuttles can help take commuters to destinations
not served by the public transportation system.
Carshare and bikeshare signs and spaces make
it more convenient for travelers to bike when they
can, and drive a car when they need to, without
worrying about the cost and maintenance of
ownership.

Financial Incentives

Goal-based programs create financial incentives
to meet certain quantitative goals like mode share
or percent teleworking.

Support Services

Support services like Guaranteed Ride Home
programs ensure commuters that they will not be
left stranded if they need to work late or travel
outside of normal commuting hours.

Land Use & Zoning

Localities can implement several TDM strategies
through land use and zoning regulations. Localities
can coordinate site plan development with
commuter and transit services through TDM site
plan conditions, which are agreements between
developers and local governments, usually
negotiated, during the development review
process. Localities may require developers to
provide infrastructure (e.g. bicycle parking
facilities and van-accessible garages) or services
(e.g. managing showers and lockers for bicycle
commuters and distributing brochures about local
transportation options like bus routes and schedules
and bicycle routes) in order to gain the necessary
approval to move forward with construction.
Parking management techniques include reduced
parking requirements for developers, ‘unbundling’
the cost of parking spaces from rental leases,
maximum parking ratios, and real-time information
on parking space availability.

Fairfax County and the City of Alexandria are two
examples of localities that have fully integrated
TDM initiatives into the land development process.
Fairfax County requires developers to include
various TDM elements in order for their development
plans to be approved. Basic program requirements
include designating an on-site transportation
coordinator, providing a Guaranteed Ride Home
program, distributing information on travel choices,
offering transit incentives, and providing bicycle
amenities and carpool /vanpool preferred parking.
Fairfax County also requires regular monitoring
and reporting of the performance of these TDM
initiatives to ensure they are reducing travel
demand.

TDM in the Land Development Process

Fairfax County and the City of Alexandria are two examples of localities that have fully integrated
TDM initiatives into the land development process. Fairfax County requires developers to include various
TDM elements in order for their development plans to be approved.

The City of Alexandria’s zoning ordinance requires large development projects to submit transportation
management plans (TMPs) as part of the special use permit application.
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The City of Alexandria’s zoning ordinance requires large development projects to submit transportation
management plans (TMPs) as part of the special use permit application. The TMPs specify strategies to
provide transportation options besides driving alone, such as discounted transit fares, shuttle bus services,
registration for car sharing, etc., and set up a TMP fund to finance these strategies. As of July 2011, 80
TMPs have been prepared for the City of Alexandria.

TDM Strategy Recommendations By Multimodal Center and

Area Types

Some of the TDM strategies discussed in the previous
section are more applicable in urban or suburban
areas; others are more useful in rural areas. Many
TDM strategies are beneficial regardless of context.
This section describes which TDM strategies are most
beneficial for different kinds of contexts and relates
these contexts to the Multimodal Center types used
in these Guidelines. Table 13 summarizes which
TDM strategies are recommended based on areas
with different intensities of Multimodal Centers.

TDM Strategies in Areas with
Higher Intensity Multimodal Centers

Urban areas with higher intensity Multimodal
Centers (P-6 and P-5) typically have enough
destinations and travel activity to support all of
the possible TDM strategies. Mobility centers and
private shuttles are likely only applicable for the
densest (P-6) Multimodal Centers.

TDM Strategies in Areas with Moderate
Intensity Multimodal Centers

Areas with moderate intensity Multimodal Centers
(P-4 and P-3) will likely have some concentration
of employment, making employer services key
strategies for these areas. Land use and zoning
strategies within these areas can shorten trips and
encourage travelers coming from outside of the
area to find alternatives to driving alone.

TDM Strategies in Areas with Low Intensity
Multimodal Centers

High priority strategies for areas with low
intensity Multimodal Centers (P-2 and P-1) focus
on distributing information for travel choices and
providing designated spaces for commuters to
meet up to transfer to a carpool or vanpool.
Ridematching is difficult in more dispersed areas,
therefore ridematching assistance is a high priority.
Residents in areas with low intensity Multimodal
Centers may have longer commutes, making
telework and alternative work schedules key to
reducing commuting trips and trip lengths.
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Service TDM Strategy Areas with Higher Areas with Areas with Lower
Category Intensity Moderate Intensity Intensity

Multimodal Centers | Multimodal Centers | Multimodal Centers
(P-6 to P-5) (P-4 to P-3) (P-2 to P-1)

Transportation Mobility Center/Kiosk High priority Low priority
Information Call Center/Help Line High priority High priority
Radio/TV/Paper High priority Low priority Low priority
Websites/Social Media High priority High priority High priority
Real-Time Travel High priority High priority High priority
Information
Employer Commute Planning High priority High priority High priority
Services Telework Support High priority High priority High priority
Commuter Benefit High priority High priority Low priority
Programs
Alternative Work High priority High priority High priority
Schedules
Education & Corridor-Level High priority Low priority
Outreach Programs
Bike High priority Low priority
Walk High priority Low priority
New Resident Kits High priority High priority High priority
Ridematching High priority High priority High priority

Vanpool Subsidy High priority Low priority Low priority
Slug Lines High priority Low priority

Park & Ride Lots High priority High priority High priority
Private Shuttles High priority Low priority
Carshare High priority Low priority
Bikeshare High priority Low priority
Financial Goal-Based Programs High priority Low priority Low priority

ST Leg eI Guaranteed Ride Home High priority High priority High priority
Land Use & TDM Conditions High priority High priority Low priority
Zoning Parking Management High priority High priority

Table 13 - Recommended TDM Strategies.?

26 This table is adapted from draft content for the Statewide Transit and TDM Plan Update. Area types were translated to
Multimodal Center types to more closely correlate to the Multimodal Centers described in previous chapters of the Guidelines.
The recommendations from the Statewide Transit and TDM Plan Update are currently under development.
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CHAPTER 9

Implementation & Funding Best Practices

Identifying specific improvements for Multimodal
Corridors, as discussed in previous chapters, is
crucial to realizing the benefits of multimodal
transportation. Identifying a source of funding for
these improvements is a fundamental implementation
step. This chapter provides a broad overview of
funding options improvements.
Traditionally, the widest opportunities and greatest
transportation  funding
generally devoted to highway projects. Many of
these sources can also be used for multimodal

for multimodal

resources have been

improvements. This section explains how communities
can utilize these and other less traditional funding
options at the local, regional, state and national
levels.

This chapter is not intended to be an exhaustive
description of how to fund multimodal improvement
projects. Rather, it covers the highlights and points
toward options that can be explored further,
depending on the nature of improvements and the
local funding priorities. It should be noted that these
opportunities are changing annually in many cases
and should be checked for any revisions subsequent
to the publishing of this document.

The Virginia Center for Transportation Innovation
and Research (VCTIR) is currently developing
two reports on transportation funding, which are
anticipated to be available shortly after the
completion of these Guidelines. VTCIR Project
103638 Traditional and Innovative Funding and
Financing Options for Virginia and Its Localities?” will
provide a guide to funding sources and financing

%7 More information about VTCIR Project 103638 is available online at http:
%8 More information about VTCIR Project 101369 is available online at_http:

tools specifically serving transportation projects
in Virginia localities, including criteria for locality
eligibility. The guide will inform VDOT district
planners, local authorities, and eligible private-
sector entities of current means to fund or finance
local transportation projects.

VTCIR Project 101369 Local Transportation Funding
in Virginia: Lessons Learned? will establish a factual
basis of information on what local governments
have been able to accomplish when using existing
legislative authority and resources as alternative
funding implement transportation
improvements when state funding was not available.
This study will also identify funding sources that are
promising for road-construction projects but that
currently are not used in Virginia.

sources to

This chapter is not intended to be an exhaustive
description of how to fund multimodal
improvement projects. Rather, it covers the
highlights and points toward options that can
be explored further, depending on the nature of
improvements and the local funding priorities.

It should also be noted that these opportunities
are changing annually in many cases and should
be checked for any revisions subsequent to the
publishing of this document.
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Funding for Transportation Projects in Virginia

Commonwealth Transportation Fund (CTF)29

At the state level, the Commonwealth Transportation
Board (CTB) directs funding for transportation
projects by approving the annual budget for the
Commonwealth Transportation Fund (CTF), which is
the main source of funds for Virginia’s transportation
agencies (VDOT, DRPT, The Virginia Department of
Aviation, and the Virginia Port Authority). Revenues
for the CTF are categorized into five major sources:

1. Highway Maintenance and Operating
Fund (HMOF) — provides funding for highway
maintenance, operations and administration.

2. Transportation Trust Fund (TTF) — provides
funding for highway construction, as well as

mass transit, airports and ports. These funds are
distributed by formula, as defined by the Code of
Virginia, to the Construction Fund (78.7%), Mass
Transit Fund (14.7%), Airport Fund (2.4%), and
Port Fund (4.2%).

3. Priority Transportation Fund (PTF) — provides
funding for specified transportation projects and
debt service funding in support of various debt
financed projects.

4. Capital Project Revenue (CPR) Bonds — issued
over the three year period from Fiscal Year 2012
through Fiscal Year 2014 as part of Governor
McDonnell’'s Omnibus Transportation Funding Bill
from the 2011 General Assembly Session.

5. Federal Funds — dedicated from FHWA and
FTA, and used for their defined purposes to
support construction, maintenance, or transit.

State taxes and fees are the main revenue sources
for the HMOF, TTF, and PTF. These taxes and fees

include motor vehicle fuels taxes, road taxes,
motor vehicle sales and use taxes, international
registration plans, motor vehicle license fees, and
recordation taxes among others. Table 14 shows
the CTF Transportation Revenues for Fiscal Year
2012-2013.

Highway Maintenance and Operating Fund = $ 1,425,524,654

State Revenue $ 1,396,800,000
Motor Vehicle Fuels Tax $ 729,000,000

Road Tax $ 5,100,000
Motor Vehicle Sales & Use Tax $ 354,100,000
International Registration Plan $ 62,600,000
Motor Vehicle Licenses $ 220,400,000
Miscellaneous Revenues $ 12,800,000
Recordation Tax $ 12,800,000
Other $ 28,724,654

$1,304,207,780
$ 930,000,000

Transportation Trust Fund & Bonds
Special Session Revenue

Motor Vehicle Fuels Tax $ 108,000,000
Road Tax $ 7,400,000
Aviation Fuels Tax $ 2,200,000
State General Sales & Use Tax $ 543,300,000
Motor Vehicle Sales & Use Tax $ 188,800,000
Motor Vehicle Rental Tax $ 33,300,000
Licenses Fees $ 21,400,000
Recordation Tax $ 25,600,000
Interest Earnings $ 14,508,505
Toll Facilities $ 30,311,501
Local Revenue Sources $ 211,457,038
CPR Bonds $ 600,000,000
Net Premiums from Previous Sales $ 78,502,635
Other Trust Fund Revenue $ 121,292,242
Priority Transportation Fund $ 182,575,345
State Revenue $ 170,922,458
Other $ 11,652,887

Federal Funds $1,093,923,037

Federal Highway Administration $ 1,046,356,866
Federal Transit Administration $ 47,566,171

Table 14 - Commonwealth Transportation Fund Revenue
Sources FY 2012-13.

2 The CTF budget for Fiscal Years 2012-2013 was approved by the CTB on June 20, 2012 and is available online at
http: //www.virginiadot.org /VDOT/About_VDOT /asset_upload_file841_ 58764.pdf.
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The CTF revenues are then
distributed to eight major
categories:

1. Maintenance and
Operations

2. Construction

3. Debt Service

4. Mass Transit Fund

5. Tolls, Administration and
Other Programs

6. Other State Agencies and
Transfers

7. Port Trust Fund

8. Airport Trust Fund

Table 15 shows the CTF
Distribution of Revenues for

Fiscal Year 2012-2013.

Highway System Maintenance

1,454,182,000

Financial Assist. to Localities for Ground Transp. - Cities

326,755,339

Financial Assist. to Localities for Ground Transp. - Counties

AR |P

49,453,394

Dedicated and Statewide Construction $ 1,036,879,412
Financial Assist. To Localities for Ground Transportation $ 14,656,743
Interstate System $ 166,357,184
Primary System $ 221,146,620
Secondary System $ 65,029,136
Urban System $ 101,624,158
Toll Facilities Debt $ 7,226,852
Northern Virginia Transportation District $ 34,279,079
Oak Grove Connector $ 2,224,500
Route 28 $ 7,530,300
Route 58 $ 48,264,750
GARVEE Bonds $ 33,430,026
FRANs $ 45,423,063
CPR Bonds $ 118,655,551
Share of Special Session Funds (14.7%) $ 133,055,119
Surface Transportation Program (7%) $ 16,131,523
Equity Bonus (13%) $ 8,946,892
Federal Transit Authority $ 47,566,171
CMAQ (w/o. State Match) $ 10,866,615
STP Regional (w/o State Match) $ 13,487,364
Rail Fund $ 24,825,000
Interest Earnings $ 2,781,000
Metro Matters $ 50,000,000
Transit Capital Bonds $ 91,401,054
Rail Bonds $ 16,275,613
Recordation Taxes for Transit Operating $ 25,600,000
Support from Construction $ 13,240,245
Support from HMOF $ 5,236,863
Other $ 805,959
Ground Transportation System Planning & Research $ 65,093,846
Environmental Monitoring & Compliance $ 10,162,192
Administrative & Support Senices $ 231,280,656
Program Management & Direction $ 25,489,826
Toll Facilities Operations $ 36,094,769
Capital Outlay $ 11,600,000
Trust Fund Management $ 2,973,029
Support to Other State Agencies (excludes DRPT) $ 45,532,835
Indirect Costs $ 3,028,317
Share of Special Session Funds (4.2%) $ 38,015,748
Interest Earnings $ 473,377
Share of Special Session Funds (2.4%) $ 21,723,284
Interest Earnings $ 289,553
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Six-Year Improvement Program (SYIP)

The projected funds from the HMO Fund TIF 1988
c Hevenue Special
CTF for the next six fiscal years Sources g
are allocated in the Six-Year
Improvement Program  (SYIP), m TTFFund
which distributes the state funding
for highway, road, bridge, rail, | | | 1
transit, bicycle, pedestrian, and H.H:-F wiEL) i 2.4% I
other transportation improvements (2 e
throughout the state. SYIP funds . i
are allocated to seven different i 2 Fodora Fands
Fumnd -

systems (percentages reflect the
breakdown of funding for the

+
current FY2013-18 SYIP): ’*mml
. Interstate (19.0%) ™ '
. Primary (31.3%) .

. Secondary (6.3%) e el e I
. Urban (7.2%)

. Enhancement (1.5%) == ey ke .
. Transit (2.2%)

. Rail (0.4%) | | T 1

o
- Other (32.1%) i *-':.' ey e ' oiodef b ok .
Einaiiipiin ulnts fai]
The SYIP also specifies individual

projects for funding within the
seven defined systems. A large
number of multimodal corridor
improvements in the past have traditionally been funded with Transportation Enhancement (TE) Funds
although multimodal improvements can also be funded through other systems. Within the current SYIP,
there are a number of pedestrian and bicycle projects that are funded with Enhancement, Urban, Primary,
and Secondary system funds.

O NOOU NWDN-=—

Figure 98 - Allocation of Transportation Funds in Virginia.

Figure 98 shows an overview of how monies from the HMOF and TTF are allocated.*

The new two-year federal transportation bill “Moving Ahead for Progress in the 21st Century” (MAP-21),
set into effect October 1, 2012, includes significant changes to the federal TE Program, which funds 98
percent of Virginia’s Enhancement system improvements in the FY 201 3-18 SYIP. The federal Transportation
Alternatives Program (TAP) has replaced the TE Program. MAP-21 more narrowly defines the types of
projects that qualify for TAP funding. Construction, planning and design of on-road and off-road trail
facilities for pedestrians, bicyclists, and other non-motorized forms of transportation are still considered

30 AASHTO. “Virginia Transportation Revenue Initiatives Case Study.” NCHRP 20-24(62). Making the Case for Transportation
Investment and Revenue. September 2009. http: //downloads.transportation.org/Making_the_Case_Transportation_Investment
and_Revenue.pdf
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eligible projects, but other types of projects are no longer eligible. For example “beautification” projects
like landscaping are not eligible for funding under the TAP unless considered vegetation management

along transportation rights-of-way.®’

Commercial Transportation Tax

Localities within the Northern Virginia Transportation Authority and the Hampton Roads Transportation
Authority have the authority to impose an additional real property tax on commercial property with the

revenues to be used for transportation.®?

This is an additional potential funding source for multimodal

transportation improvements for those localities that are within these Transportation Authorities’ boundaries.

Other potential funding sources are described later in the next section.

Virginia Transportation Planning Process

The following is a brief overview of how
transportation funding decisions are made within
the overall context of statewide transportation
planning.

From a local standpoint, transportation projects
selected to be included in the SYIP must also be
included in the local MPO'’s regional Transportation
Improvement Program (TIP), a financially constrained
short-term plan for projects that can be funded with
expected revenues in the next three to five years.
MPOs also produce Long-Range Transportation
Plans (LRTPs) which are vision plans that include
all desired projects for the next 25 years, and
select projects for a fiscally constrained element
using funding projections. Localities prepare
Comprehensive Plans, in accordance with Virginia
law, with transportation elements that outline the
locality’s desired future transportation projects
and priorities. Other planning documents including
corridor studies, thoroughfare plans, rural long-
range plans, and small area studies can also be
used to identify future transportation project needs.
From a statewide standpoint, the major policy

31 More information about project eligibility under the TAP program can be found online at hitp://www.fhwa.dot.gov/map21 /

guidance /guidetap.cfm.

initiatives, like those deriving from VTrans, Virginia’s
statewide long-range multimodal transportation
policy plan, also influence which projects will
be included in the SYIP. VDOT and DRPT also
contribute to the decision-making process through
needs assessments and recommendations in the
Virginia Surface Transportation Plan (VSTP), which
is essentially a synthesis of three statewide modal
plans, the Statewide Highway Plan (VDOT), the
Statewide Rail Plan (DRPT), and the Statewide
Transit and TDM Plan (DRPT). The Statewide
Highway Plan and the highway element of the
VSTP also include pedestrian and bicycle facilities,
intermodal connectors, and park-and-ride lots. The
Statewide Transit and TDM Plan and Statewide Rail
Plan specify recommendations for transit and rail
service expansion.

32 Virginia House Bill 3202 was enacted in April 2007 and incorporated into the Acts of Assembly as Chapter 896.
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Figure 99 outlines the basic concepts of transportation planning in Virginia.
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Figure 99 - Transportation Planning in Virginia Diagram.
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Specific Strategies for Project Funding

From the standpoint of funding local multimodal
corridor improvements, there are a number of
complementary strategies that can be pursued at
various levels. Four strategies are outlined below,
based on the current structure of transportation
funding in Virginia to pursue funding for the
multimodal improvements described elsewhere in
these Guidelines.

1. Localities can incorporate improvement projects
into City or County Capital Improvement Programs
and MPO plans and priority lists (such as the
LRTP, TIP Alternatives Projects List, and Congestion
Management Process) to ensure their eligibility for
funding under various federal and state programs.

MULTIMODAL SYSTEM DESIGN GUIDELINES - OCTOBER, 2013

2. MPOs can consider increasing the amount of funds
set aside from federal and state funding allocations
each year to provide an ongoing funding allocation
for bicycle and pedestrian projects that would not
get completed as part of widening, resurfacing, or
other major roadway projects.

3. Local governments and MPOs can coordinate
projects with VDOT for inclusion in State Highway
Plan.

4. Localities and MPOs can pursue additional
funding sources as described in the following
sections.




Federal Funding Sources

As explained in the first part of this chapter, federal
transportation dollars from programs like the
Surface Transportation Program (STP), Congestion
Mitigation and Air Quality Improvement Program
(CMAQ), and the newly created TAP are distributed
to states by formulas based on population and
other factors.

In addition to these formulaic funding allocations,
the current administration has offered additional
funding opportunities for transportation projects
through discretionary grants. Localities and states
throughout the nation apply for funds, and a
federal agency selects which applicants receive the
funds. This competitive nature rewards innovation
and creativity. It also provides a funding stream for
projects like pedestrian, bicycle, and multimodal
improvements that have historically been difficult to
fund through the more traditional formulaic funding
programs because they do not easily fit into the
traditional funding silos of highways and transit.

For example, recently the U.S. Department of
Transportation awarded four rounds of TIGER®3
funding grants and the U.S. Department of Housing
and Urban Development has awarded two rounds
of Sustainable Communities Regional Planning
Grant and Community Challenge grant programs.
Many of the TIGER grantees were selected because
they improved multimodal transportation. The
Sustainable Communities grant program intends to
improve regional planning efforts similar to those
described in the first several chapters of these
Guidelines.

Localities seeking to fund multimodal projects
should also be on the lookout for emerging federal
discretionary grant opportunities, particularly to
fund innovative regional planning projects such as
described in these Guidelines.

Funding through other government departments or
agencies may be possible through complementary
grants. The U.S. Department of Health and Human
Services has a Community Transformation Grants
program designed to create healthy communities.®*

Additional Local
Implementation Options

In addition to revenue from local jurisdiction
budgets, a number of other opportunities for funding
multimodal transportation improvements can be
explored at the purely local level. These options
will vary from locality to locality, depending on the
availability of revenue and political receptiveness

to local taxing programs.

Proffers

Under the State enabling legislation, localities
may negotiate with developers for voluntary
proffers during a rezoning approval process for a
variety of improvements related to the proposed
development. This has been a very effective way to
fund limited and localized improvements related to
a project, as well as to obtain dedications of right
of way for future multimodal improvements such as
widened sidewalks or bike lanes. It is by its nature
an incremental approach, though, and may be a
very long term approach to funding a corridor-
wide improvement.

Revenue Sharing

VDOT also administers a Revenue Sharing Program
that can provide funding for counties, cities and
towns to construct, reconstruct and improve the
highway system. Localities’ governing bodies pass
resolutions to apply for funds. Multimodal corridor

33 The Transportation Investment Generating Economic Recovery (TIGER) program is a discretionary grant program of the U.S. Dept.
of Transportation that began as part of the American Recovery and Reinvestment Act of 2009 and funds surface transportation
projects on a competitive basis. More information on TIGER is available online at http: //www.dot.gov /tiger.

34 More information about the Community Transformation Grant Program is available online at hitp://www.cdc.gov/

communitytransformation/.
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and streetscaping improvements may be included
as improvement projects.

Public Private Partnerships

Partnering with private entities can streamline
implementation and maximize available financial
and technical resources by leveraging the best
resources from multiple parties. Public-private
partnerships are formed as ventures between a
government organization and a private business.
The government organization contracts out a public
service or project to a private business. The private
party assumes some or all of the financial and other
risks associated with the project. The financial
agreement between the public and private parties
can vary depending upon the scale, timeline and
risk of the project. Public sector contributions may
be onetime grants, revenue subsidies, tax breaks,
guaranteed annual revenues, or in kind asset
transfers. Multimodal and streetscape improvement
projects can be implemented through public-private
partnerships.

Special Districts

Business improvement districts and downtown
business partnerships can generate funds for a
specified area. Transportation Improvement Finance
Districts are authorized in the Virginia code (Title
33.1 Chapter 15). These are land value based
tax assessments that can generate a maximum

In summary, multimodal improvements can
be funded by a variety of federal, state and
local sources. Most of the funding strategies
identified above can be used in combination.

A comprehensive strategy for funding a
package of multimodal enhancements should
explore the full range of local state and
federal opportunities outlined in order to
maximize the opportunities for implementing
multimodal improvements.

additional tax assessment of $0.40 per $100
of the assed fair market value of any taxable
real estate within the district. When multimodal
improvements are desired for a particular small
areaq, this option can not only generate additional
revenue for improvement, but also bring together
the business owners and residents in a small area to
work for a common vision of a downtown or main
street corridor. Other types of business improvement
districts would likely need legislative approval,
including those where a new local sales tax would
be dedicated to transportation.

Tax Increment Financing

Tax-Increment Financing (TIF) is another funding
strategy that is currently enabled in Virginia (Title
58.1 Chapter 32) based on the assumption that
public improvements raise property values. A
locality would pass an ordinance that designates
a TIF area, and issue bonds to construct an
improvement in that area. Any increases on
property tax revenues would then be used to pay
off the construction bonds used to originally fund
the improvements.

Other Potential Partnering Opportunities

Many other sectors of the community benefit from
allocating resources to multimodal transportation
projects, including development,
community health, and private employers. These
connections could lead to potential creative funding
solutions in the future. Transportation planners
should engage in ongoing communication with
representatives from these sectors, and can use the
multi-faceted nature of transportation benefits as
justification for future allocation of local funds.

economic

In summary, multimodal improvements can be
funded by a variety of federal, state and local
sources. Most of the funding strategies identified
above can be used in combination. A comprehensive
strategy for funding a package of multimodal
enhancements should explore the full range of local
state and federal opportunities outlined in order
to maximize the opportunities for implementing
multimodal improvements.
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APPENDIX A. CORRIDOR MATRIX

APPENDIX A.
CORRIDOR MATRIX

The following Appendix contains the Corridor Matrix. The original matrix is in a spreadsheet format and
is laid out in single sheet format by Multimodal Corridor type in the following pages.

Multimodal System Design Guidelines
C-DBHO Appendix A: Corridor Matrix



Corridor
Element |Corridor Type — Transit Boulevard
Key  |intensity = T-6 T-5 T-4 1-3 T-2
Context Zones &
@ Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 5 ft 3 ft 5 ft 3 ft 5 ft 2.5 ft 7 ft 1.5 ft 12 ft 1.5 ft
A Location of off street parking rear rear rear rear rear rear rear rear rear rear
Typical building entry locations front front front front front front front front front front
Roadway Edge Zone
B SIDEWALK THROUGH ELEMENT 10 ft 6 ft 10 ft 6 ft 8 ft 6 ft 6 ft 6 ft 6 ft 6 ft
AMENITY ELEMENT 8 ft 6 ft 8 ft 6 ft 8 ft 6 ft 8 ft 6 ft 9 ft 6 ft
C
Paved with tree wells Paved with tree wells Paved with tree wells Paved with tree wells Grassy strip with trees
Roadway Zone
D PARKING ELEMENT 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None
14 ft wide curb 14 ft wide curb Shared lane Shared lane Shared lane
X ) lane with X ) lane with X @) | markings with X @) | markings with . @) | markings with
E BICYCLE ELEMENT 5 ft bike lane 5 ft bike lane 4 ft bike lane S 4 ft bike lane o 4 ft bike lane .
shared lane shared lane no additional no additional no additional
markings markings lane width lane width lane width
TRAVEL LANE ELEMENT 12 ft? 11 ft® 12 ft? 11 ft® 12 ft? 11 #t? 12 ft? 11 #t? 12 ft? 11 #t?
F
Transit Transit Transit Transit Transit
G MEDIAN ELEMENT provided in 6 ft® provided in 6 ft® provided in 6 ft® provided in 6 ft® provided in 6 ft®
median median median median median

UBike lane widths assume there is no on-street parking. Bike lane widths do not include the width of the gutter pan and assume a gutter pan is provided. On roadways with curb
but no gutter (no on-street parking), add one foot of width. If 8-ft wide on-street parking is provided, add one foot of width. If 7-ft wide on-street parking is provided, add two feet
of width. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.) Additionally, more innovative bicycle facilities like buffered bike lanes, bicycle boulevard
features, contra-flow bike lanes, and shared bike and bus facilities may be desirable. Please refer to the latest AASHTO Guide for the Development of Bicycle Facilities and the
latest NACTO Urban Bikeway Design Guide for more detailed guidance on these more innovative facilities.

©Travel lane width does not include the shy distance and curb or curb and gutter pan. Note: 12 ft is the optimum only for transit modal emphasis. For all other modal emphases,
travel lane width should be minimized. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.)

B)Median element widths are measured from back of curb to back of curb. Median element widths do not include the width of the curb and shy distance.
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Corridor
Element |Corridor Type — Boulevard
Key  |intensity = T-6 T-5 T-4 1-3 T-2
Context Zones &
@ Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 5 ft 3 ft 5 ft 3 ft 5 ft 2.5 ft 7 ft 1.5 ft 12 ft 1.5 ft
A Location of off street parking rear rear rear rear rear rear rear rear rear rear
Typical building entry locations front front front front front front front front front front
Roadway Edge Zone
B SIDEWALK THROUGH ELEMENT 10 ft 6 ft 10 ft 6 ft 8 ft 6 ft 6 ft 6 ft 6 ft 6 ft
AMENITY ELEMENT 8 ft 6 ft 8 ft 6 ft 8 ft 6 ft 8 ft 6 ft 9 ft 6 ft
C
Paved with tree wells Paved with tree wells Paved with tree wells Paved with tree wells Grassy strip with trees
Roadway Zone
D PARKING ELEMENT 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None
14 ft wide curb 14 ft wide curb Shared lane Shared lane Shared lane
X ) lane with X ) lane with X @) | markings with X @) | markings with . @) | markings with
E BICYCLE ELEMENT 5 ft bike lane 5 ft bike lane 4 ft bike lane S 4 ft bike lane o 4 ft bike lane .
shared lane shared lane no additional no additional no additional
markings markings lane width lane width lane width
TRAVEL LANE ELEMENT 12 #t? 11 ft? 12 ft? 11 #t? 12 ft? 11 #t? 12 ft? 11 #t? 12 ft? 11 #t?
F
G MEDIAN ELEMENT 18 ft® 6 ft® 18 ft® 6 ft® 18 ft® 6 ft® 18 ft® 6 ft® 18 ft® 6 ft®

UBike lane widths assume there is no on-street parking. Bike lane widths do not include the width of the gutter pan and assume a gutter pan is provided. On roadways with curb
but no gutter (no on-street parking), add one foot of width. If 8-ft wide on-street parking is provided, add one foot of width. If 7-ft wide on-street parking is provided, add two feet
of width. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.) Additionally, more innovative bicycle facilities like buffered bike lanes, bicycle boulevard
features, contra-flow bike lanes, and shared bike and bus facilities may be desirable. Please refer to the latest AASHTO Guide for the Development of Bicycle Facilities and the
latest NACTO Urban Bikeway Design Guide for more detailed guidance on these more innovative facilities.

©Travel lane width does not include the shy distance and curb or curb and gutter pan. Note: 12 ft is the optimum only for transit modal emphasis. For all other modal emphases,
travel lane width should be minimized. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.)

B)Median element widths are measured from back of curb to back of curb. Median element widths do not include the width of the curb and shy distance.
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Corridor
Element (Corridor Type = Major Avenue
Key  lintensity = T-6 1-5 T-4 T-3 T-2 T-1
Context Zones &
@ Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 7 ft 3 ft 7 ft 3 ft 7 ft 2.5 ft 7 ft 2.5 ft 12 ft 2 ft 12 ft 2 ft
A Location of off street parking rear rear rear rear rear side rear side rear side rear side
Typical building entry locations front front front front front front front side front side front side
Roadway Edge Zone
B SIDEWALK THROUGH ELEMENT 9 ft 6 ft 9 ft 6 ft 6 ft 6 ft 6 ft 6 ft 6 ft 5 ft 6 ft 5 ft
AMENITY ELEMENT 7 ft 6 ft 7 ft 6 ft 7 ft 6 ft 7 ft 6 ft 9 ft 6 ft 9 ft 6 ft
C
Paved with tree wells Paved with tree wells Paved with tree wells Paved with tree wells Grassy strip with trees Grassy strip with trees
Roadway Zone
D PARKING ELEMENT 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None 8 ft both sides None
14 ft wide curb 14 ft wide curb Shared lane Shared lane Shared lane Shared lane
| ith | ith ki ith ki ith ki ith ki ith
E BICYCLE ELEMENT 5 ft bike lane™ anewi 5 ft bike lane™ anewi 4 ft bike lane™ mar mg_s_WI 4 ft bike lane™ mar mg,S_WI 4 ft bike lane™ mar mgs,WI 4 ft bike lane™ mar mg_s_WI
shared lane shared lane no additional no additional no additional no additional
markings markings lane width lane width lane width lane width
TRAVEL LANE ELEMENT 12 ft? 11 ft® 12 ft? 11 ft? 12 ft® 11 #t? 12 ft® 11 ft® 12 ft? 11 ft? 12 ft? 11 ft®
F
G MEDIAN ELEMENT 18 ft® None 18 ft® None 18 ft® None 18 ft® None 18 ft® None 18 ft® None

MBike lane widths assume there is no on-street parking. Bike lane widths do not include the width of the gutter pan and assume a gutter pan is provided. On roadways with curb but no gutter (no on-street parking),
add one foot of width. If 8-ft wide on-street parking is provided, add one foot of width. If 7-ft wide on-street parking is provided, add two feet of width. (Refer to Appendix B Corridor Matrix Annotation Document for
discussion.) Additionally, more innovative bicycle facilities like buffered bike lanes, bicycle boulevard features, contra-flow bike lanes, and shared bike and bus facilities may be desirable. Please refer to the latest

AASHTO Guide for the Development of Bicycle Facilities and the latest NACTO Urban Bikeway Design Guide for more detailed guidance on these more innovative facilities.

@Travel lane width does not include the shy distance and curb or curb and gutter pan. Note: 12 ft is the optimum only for transit modal emphasis. For all other modal emphases, travel lane width should be
minimized. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.)

B)Median element widths are measured from back of curb to back of curb. Median element widths do not include the width of the curb and shy distance.
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Corridor
Element |Corridor Type = Avenue
Key Intensity = T-6 1-5 T-4 T3 1-2 T-1
Context Zones &
@ Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 8 ft 2.5 ft 8 ft 2.5 ft 8 ft 2.5 ft 10 ft 1.5 ft 15 ft 1.5 ft 15 ft 1.5 ft
A Location of off street parking rear rear rear rear rear side rear side rear side rear side
Typical building entry locations front front front front front front front side front side front side
Roadway Edge Zone
B SIDEWALK THROUGH ELEMENT 8 ft 5 ft 7 ft 5 ft 6 ft 5 ft 6 ft 5 ft 6 ft 5 ft 6 ft 5 ft
AMENITY ELEMENT 7 ft 6 ft 7 ft 6 ft 7 ft 6 ft 7 ft 6 ft 8 ft 6 ft 7 ft 6 ft
C
Paved with tree wells Paved with tree wells Paved with tree wells Paved with tree wells Grassy strip with trees Grassy strip with trees
Roadway Zone
D PARKING ELEMENT 8 ft both sides None 8 ft both sides None 8 ft both sides None 7 ft both sides None 7 ft both sides None 7 ft both sides None
Shared lane Shared lane Shared lane Shared lane Shared lane Shared lane
ki ith ki ith ki ith ki ith ki ith ki ith
E BICYCLE ELEMENT 4 ft bike lane™ mar mg,S_WI 4 ft bike lane™ mar |ng.s.W| 4 ft bike lane™ mar mg_s_WI 4 ft bike lane™ mar mg,S_WI 4 ft bike lane™ mar mgs,WI 4 ft bike lane™ mar mg_s_WI
no additional no additional no additional no additional no additional no additional
lane width lane width lane width lane width lane width lane width
TRAVEL LANE ELEMENT 12 ft? 11 ft® 12 ft? 11 ft? 12 ft® 11 #t? 12 ft® 11 ft® 12 ft? 11 ft® 12 ft? 11 ft®
F
G MEDIAN ELEMENT 18 ft® None 18 ft® None 18 ft® None 18 ft® None 18 ft® None 18 ft® None

MBike lane widths assume there is no on-street parking. Bike lane widths do not include the width of the gutter pan and assume a gutter pan is provided. On roadways with curb but no gutter (no on-street parking),
add one foot of width. If 8-ft wide on-street parking is provided, add one foot of width. If 7-ft wide on-street parking is provided, add two feet of width. (Refer to Appendix B Corridor Matrix Annotation Document for
discussion.) Additionally, more innovative bicycle facilities like buffered bike lanes, bicycle boulevard features, contra-flow bike lanes, and shared bike and bus facilities may be desirable. Please refer to the latest

AASHTO Guide for the Development of Bicycle Facilities and the latest NACTO Urban Bikeway Design Guide for more detailed guidance on these more innovative facilities.

@Travel lane width does not include the shy distance and curb or curb and gutter pan. Note: 12 ft is the optimum only for transit modal emphasis. For all other modal emphases, travel lane width should be
minimized. (Refer to Appendix B Corridor Matrix Annotation Document for discussion.)

B)Median element widths are measured from back of curb to back of curb. Median element widths do not include the width of the curb and shy distance.
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Corridor
Element (Corridor Type = Local Street
Key Intensity = T-6 1-5 T-4 T3 1-2 T-1
Context Zones &
@ Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 8 ft 2.5 ft 8 ft 2.5 ft 8 ft 2.5 ft 15 ft 1.5 ft 20 ft 1.5 ft 30 ft 1.5 ft
A Location of off street parking rear rear rear rear rear rear rear side rear side rear side
Typical building entry locations front front front front front front front side front side front side
Roadway Edge Zone
B SIDEWALK THROUGH ELEMENT 6 ft 5 ft 6 ft 5 ft 6 ft 5 ft 6 ft 5 ft 5 ft 5 ft 5 ft 5 ft
AMENITY ELEMENT 7 ft 6 ft 7 ft 6 ft 7 ft 6 ft 7 ft 6 ft 6 ft 6 ft 6 ft 6 ft
C
Paved with tree wells Paved with tree wells Paved with tree wells Paved with tree wells Grassy strip with trees Grassy strip with trees
Roadway Zone
D PARKING ELEMENT 7 ft both sides None 7 ft both sides None 7 ft both sides None 7 ft both sides None 7 ft both sides None 7 ft both sides None
Shared lane Shared lane Shared lane Bicycle Bicycle Bicycle
. Unmarked . Unmarked . Unmarked Unmarked Unmarked Unmarked
markings or hared | ( markings or hared | ( markings or hared | ( Boulevard hared | ( Boulevard hared | ( Boulevard hared | (
E BICYCLE ELEMENT bicycle ° ar.e. aneno bicycle ° ar.e. anetno bicycle ° ar.e. anetno features (see ° ar.e. anetno features (see ° ar.e. ane (no features (see ° ar.e. ane {no
additional lane additional lane additional lane additional lane additional lane additional lane
boulevard idth) boulevard idth) boulevard idth) AASHTO & idth) AASHTO & idth) AASHTO & idth)
wi Wi Wi wi Wi Wi
features features features NACTO) NACTO) NACTO)
TRAVEL LANE ELEMENT 11 ft 10 ft" 11 ft 10 ft® 11 ft® 10 11 ft 10 ft™ 11 ft® 10 ft 11 ft 10 ft™
F
G MEDIAN ELEMENT None None None None None None None None None None None None

Mravel lane width does not include the shy distance and curb or curb and gutter pan.
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Corridor
Element |Corridor Type = Multimodal Through Corridor
Key  lintensity = T-6 1-5 T-4 T-3 T-2 T-1
Context Zones &
@ Corridor Elements
Building Context Zone
BUILDING FRONTAGE ELEMENT 15 to 25 ft 10 ft 15 to 25 ft 10 ft 20 to 35 ft 15 ft 25 to 35 ft 15 ft 30 to 45 ft 20 ft 30 to 45 ft 20 ft
A Location of off street parking rear front rear front rear front rear front rear front rear front
Typical building entry locations front/side rear front/side rear front/side rear front/side rear front/side rear front/side rear
Roadway Edge Zone
14 ft shared . 14 ft shared i 12 ft shared i 12 ft shared . 10 ft shared i 10 ft shared i
B SIDEWALK THROUGH ELEMENT 5 ft sidewalk 5 ft sidewalk 5 ft sidewalk 5 ft sidewalk 5 ft sidewalk 5 ft sidewalk
use path use path use path use path use path use path
Shoulder and drainage ditch recommended instead of curb and gutter.
AMENITY ELEMENT A minimum of 8 feet width is necessary between the face of the curb and the edge of the shared use path. Physical barriers, such as | Width between travel lanes and shared use path varies depending on
dense shrubbery, railings, or fencing may be placed between travel lanes and shared use path. speed. 20 to 28 ft for 60 mph design speed. 14 to 22 ft for 50 mph
c desion snheed
Roadway Zone
On Street On Street On Street On Street On Street On Street On Street On Street On Street On Street On Street On Street
D PARKING ELEMENT Parking Parking Parking Parking Parking Parking Parking Parking Parking Parking Parking Parking
Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited Prohibited
6 ft paved 6 ft paved
14 ft wide curb 14 ft wide curb 14 ft wide curb 14 ft wide curb shoulder or 15 shoulder or 15
E BICYCLE ELEMENT 14 ft shared lane with 14 ft shared lane with 12 ft shared lane with 12 ft shared lane with 10 ft shared ft wide curb 10 ft shared ft wide curb
use path shared lane use path shared lane use path shared lane use path shared lane use path lane with use path lane with
markings markings markings markings shared lane shared lane
markings markings
TRAVEL LANE ELEMENT 12 @ 11 ft 12 ft 11 ft® 12 ft® 11 ft® 12 ft" 11 ft 12 ft 12 ft® 12 ft® 12 ft"
F
G MEDIAN ELEMENT 18 ft?¢ 17 Ft?6 18 > 17 Ft?® 18 ft?® 17 Ft?e) 18 ft? None 40 ft® None 40 ft® None

Mravel lane width does not include the shy distance and curb or curb and gutter pan.

@\Median element widths are measured from back of curb to back of curb. Median element widths do not include the width of the curb and shy distance.

®)Median width does not include accommodation for transit in the median. If transit runs in the median, the width will vary based upon detailed design.
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APPENDIX B.
CORRIDOR MATRIX ANNOTATION DOCUMENT

The following Appendix contains the Corridor Matrix Annotation Document. This is an accompanying
document to the Corridor Matrix and explains the sources, justification, and additional considerations
for each of the recommended standards in the Corridor Matrix.

-DB'?-': Multimodal System Design Guidelines
° L J ® Appendix B: Corridor Matrix Annotation Document



CORRIDOR MATRIX ANNOTATION DOCUMENT

This Corridor Matrix Annotation Document is an accompanying document to the Corridor Matrix and
gives additional information on the sources, rationale, and additional considerations for each of the
recommended standards in the Corridor Matrix. This document starts with a narrative explaining the
overall approach to Multimodal Corridor design that is recommended in these Guidelines. Although
some of this repeats information in Chapter 5 of the Guidelines, it is included in this document for ease
of reference.

Places are defined in large part by the character and scale of the streets that traverse them. The
Multimodal Corridor types are organized according to a composite of features that include their scale,
capacity, function and context zone, characteristics. All of these are detailed in the Corridor Matrix.
These features are customized to the Virginia context and correlated with the VDOT functional
classification hierarchy, Access Management Standards, and Road Design Manual.

The Multimodal Corridor types used in these Guidelines are based on Designing Walkable Urban
Thoroughfares: A Context Sensitive Approach published by the Institute of Transportation Engineers (ITE)
and the Congress for the New Urbansim (CNU). This ITE/CNU Guidebook defines thoroughfare types
that correspond to the Transect Zones from CNU’s SmartCode and to traditional functional
classifications for roadways. This Corridor Matrix Annotation Document references specific pages and
tables within the ITE/CNU Guidebook; readers will need a copy of the ITE/CNU Guidebook to refer to as
a reference.

This Corridor Matrix Annotation Document serves as the detailed reference for the Corridor Matrix,
which provides standards for each Multimodal Corridor type within each Transect Zone.

Corridor Matrix References and Resources

Road Design Manual
Virginia Department of Transportation

The VDOT Road Design Manual is the informational and procedural guide for engineers, designers, and
technicians involved in the development of plans for Virginia’s highways. It provides the standards for
road design, and is used in conjunction with publications from the American Association of State
Highway and Transportation Officials (AASHTO).

All standards provided in the Corridor Matrix meet the minimum standards as specified in the VDOT
Road Design Manual, ensuring that the multimodal recommendations from these Guidelines are
consistent with the VDOT Road Design Manual for constructability.

This Annotation Document explains how each corridor standard meets or exceeds the specifications
within the VDOT Road Design Manual.
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Designing Walkable Urban Thoroughfares: A Context Sensitive Approach

Institute of Transportation Engineers and Congress for the New Urbanism

This ITE/CNU report provides guidance for the design of walkable urban thoroughfares in places that
currently support the mode of walking or in places where the community desires to provide a more
walkable thoroughfare in the future. It focuses primarily on arterials and collectors. This document is a
key industry best practice for Context Sensitive Solutions (CSS) and walkable thoroughfare design. It
includes many details related to corridor design and process. Application is generally limited to low
speed urban arterials and collectors - streets that require tradeoffs between pedestrian and vehicle
priority. Separate sections highlight various elements of the planning and design process.

The ITE/CNU Guidebook was used as a key resource in the development of the corridor standards in the
Corridor Matrix. All of the recommended metrics in the ITE/CNU Guidebook meet VDOT standards;
some exceed the VDOT Standards. Generally, where the ITE/CNU parameters exceed VDOT standards,
the ITE/CNU parameters are used. For example, VDOT requires a minimum sidewalk width of five feet,
whereas the ITE/CNU Guidebook recommends a minimum sidewalk width of six feet in commercial
areas. The ITE/CNU parameters were incorporated as appropriate, as further explained in this
Annotation Document.

General Corridor Types and Correlation

The Corridor Matrix specifies six different Multimodal Corridor types: Transit Boulevard, Boulevard,
Major Avenue, Avenue, Local Street, and Multimodal Through Corridor. The six Multimodal Corridor
types are further subdivided by Transect Zone. The 34 detailed Multimodal Corridor types are variations
of the six basic Multimodal Corridor types described below. The first five basic Multimodal Corridor
types are based primarily on the ITE/CNU typology, are located usually within Multimodal Centers, and
are referred to as Placemaking Corridors. For this reason, the Multimodal Through Corridor is included
as a sixth Multimodal Corridor type, and generally describes the corridors and segments of corridors
outside Multimodal Centers.

This fundamental distinction — between Multimodal Through Corridors and Placemaking Corridors is a
key concept in these Guidelines. All Multimodal Corridors within a Multimodal Center, and often many
of the corridors in a Multimodal District are considered to be Placemaking Corridors; these corridors
facilitate movement to destinations within a Multimodal Center or Distrcit. The higher speed
Multimodal Corridors that travel between and connect Multimodal Centers within a Multimodal District,
or connect between Districts, are considered to be Multimodal Through Corridors. Multimodal Through
Corridors and Placemaking Corridors work together in a region by getting people quickly from one
Multimodal District or Multimodal Center to another and ultimately to activities within a Multimodal
District or Multimodal Center. Multimodal Through Corridors will typically transition to Placemaking
Corridors as they enter a Multimodal Center. Ideally, though, they are located at the edge of
Multimodal Centers, remaining as higher-speed facilities to which Placemaking Corridors provide access
from the core of the Multimodal Center. This relationship is shown in Figure B-1.
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MULTIMODAL CENTERS & CORRIDORS

Multimodal Centers

1/4 mi. radius
Primary Walkshed

1/2 mi. radius
Secondary Walkshed

Multimodal Corridors o

MULTIMODAL
THROUGH CORRIDORS
Moderate speed

corridors that connect
the Multimodal Centers

-y
.I.-"

’--ﬁ
Ll p—
PLACEMAKING CORRIDORS
Lower speed corridors that
connect areas within a
Multimodal Center

Figure B-1 — Multimodal Through and Placemaking Corridors. This diagram distinguishes Placemaking Corridors from
Multimodal Through Corridors — the two general categories of multimodal corridors that together comprise a true multimodal

transportation system in a region.

Placemaking Corridors are usually located within Multimodal Centers, but can extend outward beyond
the Multimodal Center boundaries into a Multimodal District. Any street that communities desire to
make into a lively, pedestrian-oriented street may be designated as a Placemaking Corridor, regardless
of location. Because of the concentration and diversity of land uses within Multimodal Centers, the
streets within Multimodal Centers should be designated as Placemaking Corridors.

Multimodal Through Corridors are located exclusively outside of Multimodal Centers, but may traverse
Multimodal Districts. If possible, Multimodal Centers should be located such that Multimodal Through
Corridors skirt the edges of a Multimodal Center. Alternatively, Multimodal Through Corridors must
transition to Placemaking Corridors if they go through a Multimodal Center. Once they have passed
through the Multimodal Center, they may transition back to Multimodal Through Corridors.

Multimodal Corridor Types

Each Multimodal Corridor type has a unique function relative to access, mobility, and multimodal
features; this is similar, but more detailed than the VDOT roadway functional classes. The six
Multimodal Corridor types used in these Guidelines are listed and individually described below.

e  Multimodal Through Corridor

Through Corridors

Transit Boulevard

Boulevard
Major Avenue
Avenue

Local

Placemaking
Corridors
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Through Corridors

Multimodal Through Corridor

The Multimodal Through Corridor is a higher speed corridor that connects multiple activity centers. It is
intended for longer distance, higher speed automobile, bus, or rail travel and ideally has limited at-grade
intersections with other roadway types. Multimodal Through Corridors are good candidates for high
speed commuter transit having few impediments to traffic flow. High speeds limit pedestrian and
bicycle modes and hence the corridor design should provide separated facilities for these modes if they
are needed. The design of the adjacent buildings should be oriented away from Multimodal Through
Corridors and towards Placemaking Corridors on the other side of the buildings, providing more
desirable pedestrian facilities and pedestrian-oriented land uses on the Placemaking Corridors, while still
accommodating pedestrian travel along the Multimodal Through Corridors. Design speeds for
Multimodal Through Corridors range from 35 to 55 mph.

Placemaking Corridors

Transit Boulevard

The Transit Boulevard is the highest capacity and most transit supportive Multimodal Corridor in the
typology. It would typically only be found in dense urban centers that have sufficient density and
market for premium transit. A Transit Boulevard is a multi-lane and multimodal boulevard with a
dedicated lane or right-of-way for transit. Transit technologies could be bus service with a bus only lane
(BRT or express bus), light rail, or other transit technologies with a separate right-of-way. Other transit
types that share lanes with general traffic, such as streetcar or local bus service, could be
accommodated on a Boulevard, Major Avenue, or Avenue, but the dedicated transit-only right-of-way
defines the Transit Boulevard corridor type. Design speeds for Transit Boulevards range from 30 to 35.
mph.

Boulevard

A Boulevard is the corridor type of highest multimodal capacity that accommodates multiple motorized
and non-motorized modes. Boulevards allow for higher traffic volumes and greater efficiency of
vehicular movements than Major Avenues, Avenues, and Local Streets, and typically have four to six
lanes of traffic but may grow to eight in particularly dense centers such as Tysons Corner. Boulevards
provide safe and convenient pedestrian and bicycle access to adjacent land uses. Boulevards feature a
median, landscaped amenity elements, street trees, and wider sidewalks. Design speeds for Boulevards
range from 30 to 35 mph.

Major Avenue

Major Avenues contain the highest density of destinations, intensity of activity, and mix of modes.
Because of the close proximity of destinations, pedestrians and street activity are common on Major
Avenues. Major Avenues have wide sidewalks to accommodate high numbers of pedestrians and a
variety of outdoor activities, including sidewalk cafes, kiosks, vendors, and other street activities. Major
Avenues can be areas of high transit ridership for local bus routes. Traffic is low speed and localized.
Due to the intensity of destinations, longer regional trips do not use Major Avenues; rather they would
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typically be on Boulevards or Multimodal Through Corridors. Autos and buses on Major Avenues travel
at slow speeds because pedestrian crossings and on-road bicyclists are frequent. Major Avenues
typically have four or fewer lanes for motor vehicle travel while providing adequate facilities for
bicycling and typically providing roadway space dedicated to on-street parking. Design speeds for Major
Avenues range from 30 to 35 mph.

Avenue

Avenues provide a balance between access to the businesses and residences that front upon them and
the collection of vehicular and pedestrian traffic. While having fewer destinations than Major Avenues,
pedestrian and bicycle activity is very common, as Avenues serve as critical links in the non-motorized
network. Avenues are low speed roadways that facilitate shorter trips, but still contain a fair amount of
destinations. Avenues typically have three travel lanes or fewer, and do not exceed four lanes. Avenues
may have roadway space dedicated for on-street parking and provide adequate bicycle facilities. Design
speeds for Avenues range from 25 to 30 mph.

Local Street

Local Streets see the lowest amount of activity and have the slowest speeds and the highest access.
Bicyclists typically can share the road with autos, because speeds are slow and auto traffic is sparse,
although they have separate sidewalks and trails for pedestrian accommodation. Local Streets are
primarily in more residential areas and are intended to serve only trips that originate or end along them.
They connect to Avenues, Boulevards or Major Avenues, funneling longer trips to these higher capacity
corridor types. Local Streets are characterized by slow design speeds, wider setbacks; they may not
have lane striping, and they emphasize on-street parking. Local Streets have a 25 mph design speed.

Corridor Intensity Zones

Just as the Transect Zones were used to define intensity zones in the Multimodal Centers, they are also
used to define intensity levels among Multimodal Corridors. Within each Multimodal Corridor type,
there is a spectrum of intensity levels ranging from T-1 to T-6. The intensity levels directly correspond to
the Transect Zones.

Not all intensity levels exist in all Multimodal Corridor types. For example, the intensity levels for a
Boulevard range from T-6 to T-2, since a very low intensity Boulevard is not practical. In the least dense
Multimodal Center (P-1), roads that provide a high level of mobility will not correspond with the
description and function of a Boulevard. In these cases, a Major Avenue or Avenue will serve as the
primary Multimodal Corridor within the Multimodal Center and will provide the facilities for multimodal
transportation scaled to their less dense context. The Multimodal System Design Guidelines are
designed to address urban and rural areas of many scales and intensities. A Rural or Village Center may
be a village crossroads through which two regional routes (or a regional route and a smaller road)
intersect. For example, in the small town of Palmyra in Fluvanna County, US 15 intersects with
Courthouse Road. Outside of this local center, US 15 has a posted speed limit of 55 mph with no
sidewalks and is used for high speed regional auto travel. But within the primary walkshed of the
center, the road serves a different function. It becomes more like a Major Avenue as described above,
although it is located within what could be described as a P-2 (Small Town or Suburban Center) context.
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In this example, in particular, the Transect Zones differentiate the intensity levels of similar Multimodal
Corridor types. For example, a Major Avenue in downtown Richmond looks and feels different from the
Major Avenue just described in Palmyra, but the functions of the two roads are similar. They both serve
more localized traffic, contain destinations for pedestrians, have slower speeds to allow safe pedestrian
crossings, and are more focused on destinations and access than mobility. The T-Zones, however, help
differentiate the intensities and characteristic features of the two examples of Major Avenue corridors —
one rural and one urban. Table B-1 specifies which of the Multimodal Corridor types exist within each

Transect Zone.

Table B-1 — Multimodal Corridor Types and Transect Zones.

Transect Zone (Intensity Zone)
T-5 T-4 T-3 T-1

T-2
Medium High Medium Medium Low . Very Low
. . . Low Intensity .
Intensity Intensity Intensity Intensity

T-6
High Intensity

Transit Boulevard

Major Avenue

Multimodal Corridor Types

Multimodal Through Corridor

Correlation to VDOT Functional Classes

The VDOT Transportation and Mobility Planning Division maintains an official functional classification
system for all roads within the Commonwealth. A road’s functional classification is determined by
criteria including trip types, traffic volumes, system connections, and mileage percentage thresholds.*

VDOT classifies roads as either urban or rural based on whether they are located within an urbanized
area. Urban roads are those roads located within an urbanized area or urban cluster; rural roads are
those outside of urbanized areas and urban clusters. > Roads are further classified based on the ability
to access land and the mobility through an area. Local facilities emphasize the land-access function.

! More information about VDOT’s functional classification criteria and process can be found on VDOT’s website at
http://www.virginiadot.org/projects/fxn_class/home.asp.

? Urbanized areas are defined as areas designated by the U.S. Census Bureau having a population of 50,000 or
more. Urban clusters are areas having a population of 5,000 or more and are not part of an urbanized area.
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Arterials emphasize a high level of mobility for through traffic. Collectors offer a compromise between
the two functions. Figure B-2 shows the VDOT functional classification types as applied to the
downtown area of Richmond.

FUNCTIONAL CLASSIFICATIONS

Existing Urban Interstate
L}
Urban Freeway & Expressway
L]
——— Urban Other Principal Arterial

....... Urban Minor Arterial
....... Urban Collector

— Rural Interstate

— Rural Other Principal Arterial

JEFFERSON
RVENUE

i Rural Major Collector

Rural Minor Arterial

~ N
), 5 Rural Minor Collector

N f?‘c[ 5 J‘ Not Classified, Urban Local, Rural Local

Figure B-2 — VDOT Functional Classification Example.

The Multimodal Corridor types within the Multimodal System Design Guidelines generally correlate to
the VDOT functional classification types as illustrated in Table B-2.

Table B-2 — Correlation of Multimodal Corridor Types and VDOT Functional Classes.

VDOT Functional Classification

Urban Principal Urban Minor
Freeway Arterial Arterial Urban Collector Local Street

Multimodal Through Corridor

Transit Boulevard

Multimodal Corridor Types
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Each individual locality will determine the Multimodal Corridor type designation through the
development of a Multimodal System Plan, a holistic multimodal planning process involving Multimodal
Centers and Multimodal Districts as described in the Guidelines. As such, the Multimodal Corridor type
correlation to the VDOT functional class is not a perfect one-to-one relationship.

VDOT uses functional classification for a variety of applications; the most relevant to the Multimodal
System Design Guidelines is to determine road design and access management features. As mentioned
previously, the recommended standards within the Corridor Matrix meet or exceed the VDOT Road
Design standards for each corridor type and functional class.

Correlation to ITE/CNU Guidebook Corridor Types

The ITE/CNU Guidebook provides the foundation of thoroughfare types on which the Multimodal
Corridor types in these Multimodal System Design Guidelines are based. These Guidelines expand upon
and delve deeper into general thoroughfare typology established by ITE and CNU.

The ITE/CNU Guidebook establishes seven thoroughfare types, of which three are considered to be
within walkable urban areas and thus are the focus of the ITE/CNU Guidebook. The following chart from
the ITE/CNU Guidebook shows a similar relationship between thoroughfare type and functional
classification, and highlights the three thoroughfare types applicable to the urban walkable
thoroughfare concept (Boulevards, Avenues, and Streets).

Thoroughfare Types

FREEWAY/

EXPRESS-
Functional WAY/PARK- RURAL RURAL ALLEY/REAR
Classification WAY HIGHWAY BOULEVARD AVENUE STREET ROAD LANE
pincial At #
Minor A *
Collcor *
Lo *

Shaded cells represent thoroughfare types that are not addressed in this report.

Figure B-3 — ITE/CNU Thoroughfare Types & Relationship to Functional Class.

The Multimodal Corridor types in these Multimodal System Design Guidelines are more expansive than
the three focus thoroughfare types of the ITE/CNU Guidebook. The ITE/CNU Guidebook focuses only on
medium to higher intensity context zones (Transect Zones T-3 and higher), and it specifies different
parameters for areas with primarily commercial or primarily residential land uses. The Multimodal
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System Design Guidelines provide a larger range of Multimodal Corridor types and applicable Transect
Zones, as previously discussed in the Corridor Intensity Zones section.

All Multimodal Centers should ideally have a mix of residential and commercial uses. This mix of land
uses is what makes multimodal transportation viable. Origins and destinations need to be within
walking distance to support walking and bicycling as viable means of transportation, even if only for a
small portion of trips within a rural place. It is this mix of uses that is a key feature of a Multimodal
Center. Based on this assumption, the recommended metrics in the Corridor Matrix are not dependent
upon the prevailing type of land use.

Places do not need to be urban or even moderately dense to have Multimodal Centers. The closeness of
destinations, not the number of destinations, is what creates a Multimodal Center. Thus even in very
low density rural places, Multimodal Centers can be identified. Walkability and bikability within these
low density Multimodal Centers is still possible. The Corridor Matrix includes standards for Multimodal
Corridors within a broad spectrum of Transect Zones, which are applicable to all Multimodal Centers,
from Urban Cores to Rural Centers.

Recommended Corridor Metrics by Context Zone

The elements of corridor design are organized into three distinct Context Zones, each of which has a
unique purpose and specific design considerations. Figure B-4 illustrates the three distinct Context
Zones for these Multimodal System Design Guidelines:

1. Building Context Zone
2. Roadway Edge Zone
3. Roadway Zone

The Roadway Zone describes the space between the edges of curb, or between the edges of pavement if
curb and gutter is not present. Autos, buses, and bicycles move within the Roadway Zone, and it
includes on-street parking. The Roadway Edge Zone includes space for pedestrian travel, and it includes
amenities for pedestrians such as buffer space, lighting, bus shelters, benches, etc. Signage, utility
poles, and other features will be located within the Roadway Edge Zone. The Building Context Zone
generally describes the space between the pedestrian travel way (sidewalk or shared use path) and the
buildings along the street.
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Figure B-4 — Multimodal Corridor Context Zones & Corridor Elements.

Building Context Zone

The Corridor Elements within the Building Context Zone affect how adjacent buildings ‘interact’ with
pedestrians, bicyclists, and motorists. When this zone is small, pedestrians interact with the buildings
more easily. Buildings that are closer to the sidewalk are simply easier to enter. Windows close to the
sidewalk invite pedestrians to look in. Front lot parking can create conflicts between motorists who are
parking and pedestrians who are entering the building or just walking by, and is therefore discouraged.
This zone can include space for street activities like café tables, sidewalk sales, and other extensions of
building activity. These activities should be kept within the Building Context Zone and should not
encroach upon the space for the clear pedestrian travel way in the Roadway Edge Zone.

All of the elements in the Building Context Zone are usually outside of the roadway right-of-way. VDOT
road design standards do not address these elements; local planners and site plan reviewers should
review local ordinances for these metrics during development review. The building owner would
generally be responsible for maintenance for these elements.

Table 6.4 on pages 70 to 71 in the ITE/CNU Guidebook guided the recommended metrics within the
Building Context Zone portion of the Corridor Matrix. However, in some T-Zones, these setbacks were
increased since the ITE/CNU standards are not clear on where the public right-of-way is located within
the Building Context Zone.
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A: Building Frontage Element

The Building Frontage Element is the typical width of the setback between the wall, porch, patio, or
outdoor stairs of a building and the Sidewalk Through Element. Setbacks are typically specified in a
locality’s zoning ordinance with intention to fit within a desired streetscape design and sense of place.
As such, the typical front building setbacks shown in the Corridor Matrix are simply advisory.

Generally buildings in more urban multimodal areas will have retail or other non-residential uses on the
first floor. Minimal setbacks provide a sense of enclosure within the streetscape and are desirable to
encourage street life. Large windows next to the sidewalk draw interest from pedestrians and maintain
a sense of security with ‘eyes on the street’. In less intense areas, larger setbacks are suitable, especially
when residential uses are on the first floor. Generally, as explained in the Off-Street Parking Location
section, parking should be located in the back of buildings, not between the right-of-way and the
building.

VDOT & ITE/CNU Guidance

VDOT gives no guidance on building setback, as localities generally provide their own setback standards
in the local zoning code. The ITE/CNU Guidebook provides maximum setbacks ranging from 0 feet to 20
feet, as shown in Table 6.4 on pages 70-71. These values do not include pedestrian lateral or shoulder
clearance; that is the space needed between the edge of the clear pedestrian travelway and the edge of
the building. Pedestrian lateral clearance should be a minimum of 18 inches when the edge of the
building meets the sidewalk (pg. 123 in ITE/CNU). Pedestrian lateral clearance can be zero if the
remaining setback includes lawn or groundcover between the sidewalk and the building edge. Twelve
inches will suffice along low walls and fences and hedges; and 18 inches is necessary along facades and
tall walls and fences. The ITE/CNU Guidebook includes the pedestrian lateral (shoulder) clearance in the
frontage zone.

The ITE/CNU values for setbacks vary depending on whether the area is primarily commercial or
primarily residential. Setbacks in commercial areas vary from 0 to 5 feet; in residential areas from 10 to
20 feet. These maximum setback values are exclusive of sidewalk frontage zone, which has a minimum
of 18 inches for lateral or shoulder clearance. Table 8.1 on page 124 specifies frontage zone widths
(where frontage zone is the recommended lateral or shoulder clearance) by transect. As previously
mentioned, the ITE/CNU Guidebook is limited to Transect Zones T-3 and above. No guidance is provided
for T-2 or T-1 zones.

Optimal Recommendations

The Building Frontage Element is most important for pedestrians; it is also beneficial for transit and for
landscaping (such as for the ‘Green’ Modal Emphasis). Designers should use the optimal
recommendations when a corridor has Pedestrian Modal Emphasis. If sufficient right-of-way exists, the
optimal values for this element should also be used with Transit or Green Modal Emphasis, but not to
the detriment of other Primary and Secondary Elements.

The optimal values used for the Building Frontage Element are slightly larger than the recommended
values from ITE/CNU because the values in this Corridor Matrix include pedestrian lateral or shoulder
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clearance, and because the ITE/CNU standards are not clear on where the public right-of-way is located
within the Building Context Zone. The recommended Corridor Matrix values for the Building Frontage
Element represent the recommended pedestrian lateral clearance (frontage zone) plus the building
setback. The minimum total setback is five feet to account for ease of construction. However, if existing
buildings are built at the zero lot line, the setback for future construction should be continuous to keep
a consistent line at which the building meets the sidewalk.

Minimum Recommendations & Potential Modifications
Corridors that do not have Pedestrian, Transit or Green Modal Emphasis may use the minimum
recommendations for the Building Frontage Element.

In general, setbacks within the primary walk-shed (e.g. T-6 in a P-6) would be smaller than setbacks in
the secondary walk-shed (e.g. T-5 in a P-6). The setback metrics may be taken as relative values.
Designers may increase setbacks in secondary walk-sheds or decrease setbacks in primary walk-sheds.
These values may also be modified depending on local ordinances.

Additionally, communities may wish to increase setbacks particularly in the more intense Transect Zones
to allow space for café tables, retail sidewalk sale clearance racks, and other streetside items.

Location of Off-Street Parking

Generally off-street parking should be located behind or beside buildings. Building facades that open
directly onto the sidewalk without parking in front are more inviting to pedestrians and have more
aesthetic quality. Parking spaces in front of buildings create conflicts between pedestrians and parking
vehicles, and require curb cuts which are dangerous for on-road bicyclists.

VDOT & ITE/CNU Guidance
The ITE/CNU Guidebook recommends rear parking for all walkable urban thoroughfares, and allows side
parking for slower streets and in less intense areas. Front parking is not recommended.

Optimal Recommendations

The Corridor Matrix recommends rear parking for all street types, including Multimodal Through
Corridors. Side parking is appropriate for all Local Streets and for Major Avenues and Avenues in T-
Zones T-1 through T-4. Front parking is discouraged in all circumstances.

Minimum Recommendations & Potential Modifications
Rear parking is preferable to side parking in all areas. Front parking is discouraged in all circumstances.

Typical Building Entry Locations
Buildings with front doors that face the street create a better environment for pedestrians.

VDOT & ITE/CNU Guidance
The ITE/CNU guidebook recommends front access for all walkable urban thoroughfares, and allows side
access for slower streets and in less intense areas.
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Optimal Recommendations

The Corridor Matrix recommends front entry for all Multimodal Corridor types, including Multimodal
Through Corridors. Side entry is appropriate for all Local Streets and for Major Avenues and Avenues in
T-Zones T-1 through T-4. This is consistent with the recommendations for off-street parking location.

Minimum Recommendations & Potential Modifications

Front entry is preferable to side entry in all areas. Rear entry may be convenient for automobiles when
parking is in the back and may be provided as a secondary entrance location. The main entry point
should be along the street in front of the building.

Roadway Edge Zone

The Roadway Edge Zone describes the space between the travelway of on-road vehicles and the
Building Context Zone, see Figure B-4 shown previously on page B-10. This space is generally designed
to maximize pedestrian safety and comfort. It includes the pedestrian travelway (Sidewalk Through
Element) and space for streetside amenities like benches, trashcans, and newspaper boxes (Amenity
Element). It also includes space where lighting fixtures and signs are placed, and provides buffer space
between traveling vehicles and streetside activity.

The Roadway Edge Zone is measured from the back of curb to the outside edge of the Sidewalk Through
Element (the space kept clear of obstructions for pedestrian travel). For roads without curb and gutter,
the Roadway Edge Zone is typically measured from the edge of pavement.

B: Sidewalk Through Element

The Sidewalk Through Element is the space where pedestrians walk. It should be kept clear of any
obstructions like utility poles, signage, trash cans, and other streetside amenities. These objects should
be placed in the Amenity Element.

VDOT & ITE/CNU Guidance

The Geometric Design Standards in Appendix A of the VDOT Road Design Manual specify a minimum
sidewalk width of five feet for all roads with curb and gutter, and footnotes that a width of eight feet or
more may be needed in commercial areas. The VDOT Road Design Manual also states that a minimum
of eight feet of sidewalk is necessary when the sidewalk is placed adjacent to the curb (i.e. no buffer
space) and on-street parking exists to allow vehicle doors to open and people to exit from parked
vehicles without blocking the pedestrian access route (see SIDEWALKS section in Appendix A-5).

The ITE/CNU Guidebook is generally consistent with the VDOT Road Design Manual. It recommends an
absolute minimum width of five feet for the pedestrian travel way in residential areas, and six feet in
commercial areas (see Table 5.2 on pg. 65 in ITE/CNU Guidebook). In more intense context zones, the
minimum sidewalk width increases. Avenues need more sidewalk width than Local Streets, and
Boulevards need more sidewalk width than Avenues.

Optimal Recommendations
The Sidewalk Through Element is a Primary Element for Pedestrian Modal Emphasis, and a Secondary
Element for Transit Modal Emphasis. This element has the highest priority in Pedestrian Modal
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Emphasis; optimal values should be used in corridors with Pedestrian Modal Emphasis and if possible, in
corridors with Transit Modal Emphasis.

The Corridor Matrix recommends 10 feet for Boulevards and Transit Boulevards in T-6 and T-5, with
widths generally decreasing to 5 feet for Local Streets in T-2 and T-1.

Shared use paths are recommended for Multimodal Through Corridors. These streets have generally
higher speeds, and a shared use path will allow bicyclists to ride off-street. A shared use path is typically
accompanied by wider buffer space, which will increase pedestrian comfort and safety.

Minimum Recommendations & Potential Modifications

The Corridor Matrix generally reflects the recommendations from the ITE/CNU Guidebook, and specifies
an absolute minimum sidewalk width of five feet for Local Streets and Avenues, and six feet for Major
Avenues and Boulevards. Major Avenues in T-1 or T-2 have a minimum width of five feet as these are in
very low intense Multimodal Centers.

Multimodal Through Corridors with design speeds of 45 mph or less may use a sidewalk instead of a
shared use path.

The Corridor Matrix standards for the Sidewalk Through Element may be increased wherever possible to
provide more space for pedestrians. This is especially relevant for corridors within the primary walk-
sheds in the more intense Multimodal Centers, as these places typically see more pedestrian travelers
than in the less intense Multimodal Centers and secondary walk-sheds. This space may also be
increased for plaza or other public space uses.

C: Amenity Element

The Amenity Element describes the space between the back of curb and the edge of the pedestrian
travel way (Sidewalk Through Element). This space separates pedestrians from moving vehicles, and can
be referred to as the buffer or planting strip. It does not include the curb, gutter pan, parked cars,
bicycle lanes, or other items within the roadway. The Amenity Element is the ideal place for streetside
amenities and lateral obstructions including street trees, transit stops, bicycle racks, food carts, fire
hydrants, street lights, parking meters, signal control boxes, signs, and utility poles. These objects are
outside of the clear pedestrian travel way and serve as a physical barrier between pedestrians and
moving vehicles. ldeally the Amenity Element includes landscaping to add aesthetic quality to the
streetscape and prevent pedestrians from jaywalking.

VDOT & ITE/CNU Guidance

For curb and gutter urban roadways with design speeds less than or equal to 45 mph, VDOT requires a
minimum of four feet of buffer space between the back of curb and the sidewalk (see Road Design
Manual, Appendix A, Figure A-2-1).

VDOT does have several options to the four foot minimum for the buffer space (refer to the discussion
of buffer width in the Road Design Manual, Appendix A, Section A-5). Three feet may be appropriate
when using smaller signs. If trees are to be planted in the buffer strip, it shall be a minimum of six feet
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wide and the trees should be planted so that the center of the trees are three feet minimum behind the
back of curb. It is also important to make sure that trees will not block road signs once they reach a
mature height.

Appendix B(1) Subdivision Street Design Guide in the VDOT Road Design Manual restates the six-foot
minimum buffer from the back of curb for trees. Buffers without trees may be four feet wide measured
from the back of curb, and for streets with a posted speed of 25 mph or slower, a three-foot buffer zone
measured from the back of curb may be appropriate for smaller signs (see Figure 6 and Figure 10 in
Appendix B(1).)

At intersections and driveway openings, VDOT requires a minimum lateral offset of three feet between
the face of curb and obstructions to provide sufficient clearance for truck overhangs (Road Design
Manual, Appendix A-2).

The ITE/CNU Guidebook defines the space of the Amenity Element into two separate zones: the Edge
Zone and the Furnishings Zone (these two terms should not be confused with the terminology of the
Corridor Elements in the Multimodal System Design Guidelines Corridor Matrix). The ITE/CNU
Guidebook’s Edge Zone is the lateral offset, the distance between the face of curb and any lateral
obstructions. The ITE/CNU Guidebook recommends a minimum of 1.5 feet for the Edge Zone, and
recommends widening the Edge Zone to a minimum of 4 feet at transit stops with bus shelters to allow
people with wheelchairs to maneuver in front of the shelter (see pg. 122 in the ITE/CNU Guidebook).
The ITE/CNU Guidebook’s recommended widths for the Furnishings Zone vary between six to eight feet;
wider widths are recommended for Boulevards and narrower widths for Local Streets. The ITE/CNU
Guidebook also recommends tree wells in more intense areas and areas with predominantly commercial
ground floor use. Landscape strips with trees and grasses or groundcovers are recommended in more
residential areas.

For shared use paths that are adjacent to roads with curb, the VDOT Road Design Manual requires a
minimum separation of eight feet between the face of curb and the edge of the shared use path. The
necessary separation between a shared use path and a road with shoulder and ditch (instead of curb)
varies depending on travel speed. Shared use paths should be placed behind the ditch.

Optimal Recommendations

The Amenity Element is a Primary Element for Green Modal Emphasis, and a Secondary Element for
Pedestrian Modal Emphasis. It is a Contributing Element for Bicycle and Transit Modal Emphasis.
Corridors with Green Modal Emphasis should always use the optimal recommendations. If possible,
optimal values should be used for Pedestrian, Bicycle and Transit Modal Emphasis.

Optimal values range from nine feet to six feet for the five Placemaking corridors, to be consistent with
the recommendations in the ITE/CNU Guidebook. Optimal widths for the Amenity Elements in T-Zones
T-2 and T-1 are slightly wider than those in T-Zones T-6 through T3 to reflect the change in context.

The surface treatment for the Amenity Element for Placemaking Corridors in T-Zones T-6 through T-3
should typically be tree wells that provide a continuous walking surface between the Sidewalk Through
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Element and the back of curb. The surface treatment for Placemaking Corridors in T-Zones T-2 and T-1
should be landscaped grass, or other natural surfaces. Corridors with a Green Modal Emphasis in the
higher intensity T-Zones (and no Pedestrian Modal Emphasis) may incorporate bioswales or have a
landscaped surface (either grass, dirt, or such surface to treat the stormwater runoff). Corridors in the
lower intensity T-Zones with a Pedestrian Modal Emphasis may have a hard surface like tree grates that
pedestrians can walk on.

Multimodal Through Corridors typically have higher traffic volumes and higher speeds than Placemaking
Corridors. Ideally, shared use paths would be provided on Multimodal Through Corridors to provide a
safe facility for pedestrians and bicyclists that is set back from the roadway. The recommendations for
the Amenity Element for Multimodal Through Corridors follow the VDOT Road Design Manual
requirements and recommendations for shared use paths.

Minimum Recommendations & Potential Modifications

The minimum recommendations for the Amenity Element are six feet for all Placemaking Corridors, as
this is the minimum width VDOT allows for trees. Six feet with trees (in tree wells for T-6 through T-3
and with grass for T-2 and T-1) is recommended as the minimum element because trees are desired on
all Placemaking Corridors.

If trees cannot be planted because of funding or other constraints, six feet is still recommended as the
minimum because communities may decide to plant trees in the future as part of a streetscaping
initiative, and six feet would allow them to do so without needing additional right-of-way.

In cases of severely constrained right-of-way, designers can use the absolute minimums in the VDOT
Road Design Manual, Appendix A. Section A-5 in the VDOT Road Design Manual allows a minimum
buffer width of four feet for posted speeds of 25 mph or greater, and a minimum of three feet with
smaller signs and posted speeds of 25 mph or less. Please note these absolute minimum buffer widths
do not allow trees to be planted.

The optimal values should be used wherever possible when Green, Pedestrian, Bicycle, or Transit modal
emphasis is applied. The lateral offset of the Amenity Element should be increased at transit shelters for
adequate wheelchair access between the transit shelter and the back of curb. In low intensity Transect
Zones like T-1 and T-2, the minimum widths may be further reduced if adequate space exists between
the far edge of the pedestrian way and the property line. However, this is not recommended as buffer
space for pedestrians should always be at least four feet, or three feet if the posted speed is 25 mph or
less and smaller signs are used.

In instances of severely constrained right-of-way for Multimodal Through Corridors, a shared use path
may not be feasible. If a sidewalk is provided, the maximum amount of buffer space should be provided
between the sidewalk and the edge of road. The minimum buffer distance for Multimodal Through
Corridors with sidewalk and curb is four feet. If a sidewalk is used on a Multimodal Through Corridor
with shoulder and ditch, the sidewalk shall be placed behind the ditch (see VDOT Road Design Manual
Appendix A, Section A-5).
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Roadway Zone

The Roadway Zone can be defined as the space from face of curb to face of curb (or between the edges
of asphalt pavement if there is no curb). It includes the vehicle travel lanes, bus only lanes, bike lanes,
on-street parking spaces, medians, and gutter pans. This space is where higher speed travel occurs and
is usually separated from the Roadway Edge Zone by the curb.

The Placemaking Corridors within these Guidelines are assumed to have a curb and gutter design (VDOT
urban road design). A shoulder design is highly discouraged for corridors within Multimodal Centers and
Multimodal Districts. Drivers on curb and gutter roadways are likely to travel at slower speeds and be
aware of the possible presence of pedestrians and bicyclists. A shoulder design may be appropriate only
for a Multimodal Through Corridors in T-2 and T-1 transect zones, and if used should have enough buffer
space between the pedestrian travel way (sidewalk or shared use path) and the vehicle travel lanes to
meet VDOT’s clear zone requirements.

The following sections describe the Corridor Elements within the Roadway Zone. Figures B-5 through B-
7 illustrate how the Corridor Elements fit together in a typical cross-section, and show where each
Corridor Element is measured from and to. Figure B-5 shows a cross-section with bicycle lanes and on-
street parallel parking in both directions. Figure B-6 shows bicycle lanes with no on-street parking.
Figure B-7 shows a cross-section with no bicycle lanes and no on-street parking.
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Figure B-5 - Roadway Zone Cross-Section with Bicycle Lanes and On-Street Parallel Parking. On-street parking lane widths

include the width of the gutter pan.
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Figure B-6 — Roadway Zone Cross-Section with Bicycle Lanes and No On-Street Parking. When the bicycle lane is adjacent to

the curb and gutter, the width of the bicycle lane does not include the gutter pan.
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Figure B-7 — Roadway Zone Cross-Section with No Bicycle Lanes and No On-Street Parking. \When the travel lane is adjacent
to the curb and gutter, the travel lane width does not include the width of the gutter pan.

D: Parking Element

The Parking Element describes the width of parallel on-street parking. On-street parking is usually
desirable for lower speed roads (35 mph or less) for a variety of reasons. Local businesses prefer on-
street parking to attract customers. Parked cars serve as a physical buffer between moving vehicles and
pedestrians, increasing pedestrian safety and comfort. On-street parking adds to street activity and
promotes a vibrant street life for a neighborhood corridor.

On-street parking may not be appropriate on all streets. Opening parked car doors on the driver’s side
can create serious safety conflicts for on-road bicyclists. Parking maneuvers also create conflicts for
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moving vehicles. On-street parking reduces the capacity of the adjacent travel lane, anywhere from
three to 30 percent depending on the frequency of parking maneuvers.?

VDOT & ITE/CNU Guidance

The Subdivision Street Design Guide (SSAR) in Appendix B(1) of the VDOT Road Design Manual specifies
on-street parking should be seven feet wide on residential and mixed-use local streets, and eight feet
wide on commercial and industrial streets. These values include the width of the gutter pan (see Figure
B-5, shown previously on page B-17). When combined with a bicycle lane, 12 feet of combined bicycle
travel and parking should be the minimum for this type of shared use (see Figure A-5-1 in SHARED
ROADWAYS section of Appendix A-5 in the VDOT Road Design Manual). The SSAR states that the use of
curb and gutter anticipates on-street parking, and parking along streets with shoulder and ditch design is
not desirable.

The ITE/CNU Guidebook recommends against providing parking for streets with speeds greater than 35
mph due to potential hazards associated with maneuvering in and out of spaces. In developing and
redeveloping areas, provide the amount of on-street parking for planned, rather than existing, land use
densities. Table 6.4 in the ITE/CNU Guidebook recommends a range of widths for on-street parking
ranging from seven feet in less intense areas and eight feet in more dense areas.

Optimal Recommendations

The optimal recommendations are most important for corridors that have a Parking Modal Emphasis.
Optimal values are also encouraged for corridors with Pedestrian Modal Emphasis as a Contributing
Element.

The recommended parallel on-street parking lane widths are consistent with the VDOT and ITE/CNU
guidance. Eight-foot widths are recommended for Boulevards. Major Avenues may have seven- to
eight-foot widths. Seven-foot widths are appropriate for all Local Streets and for Avenues in lower
intensity areas. These widths include the width of the gutter pan. The Corridor Matrix values for Transit
Boulevards assume that the dedicated right-of-way for transit is located in the median, allowing space
for on-street parking next to the curb without conflicting with the transit right-of-way.

Minimum Recommendations & Potential Modifications

In all cases, no on-street parking is an option in instances with constrained rights-of-way. On-street
parking is appropriate for Transit Boulevards if the dedicated right of way for transit is in the median and
the parking is located on the outside lanes. On-street parking is not recommended for Transit
Boulevards where the dedicated right-of-way is curbside. On-street parking is also not recommended
for Multimodal Through Corridors, as the safety hazards of parking maneuvers become too great at
speeds higher than 35 mph.

E: Bicycle Element
Bicycle accommodations serve a variety of bicyclists with a range of experience and confidence.
Experienced bicyclists may prefer to ride in the street sharing travel lanes with traffic to reach higher

* ITE/CNU Guidebook. Pg. 146.
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speeds. Less experienced bicyclists prefer to have a dedicated space such as a bicycle lane. Very
inexperienced bicyclists will only feel comfortable on a shared use path with physical separation from
moving traffic.

Localities can choose from an extensive array of bicycle facilities and treatments to implement. Typical
facilities for bicyclists can range from an on-street bicycle lane, shared lane markings, and wide outside
curb lanes or shoulders to an off-road shared use path that may or may not run parallel to a roadway.
Some low speed low volume streets may be appropriate for bicycle travel without any special pavement
treatment or signage. Cities across the U.S. and abroad are implementing newer and more innovative
bicycle features such as bicycle boulevards, cycle tracks, contra-flow bike lanes, and shared bicycle and
bus facilities. Many of these new innovative features are not included in these Multimodal System
Design Guidelines, but communities should pursue options for these more innovative features if they
desire. The Urban Bikeway Design Guide,* published by the National Association of City Transportation
Officials (NACTO), and referred to as the NACTO Bike Guide in future references, provides guidance on
where these facilities might be appropriate and provides important design considerations.

It is important to note that bicycle facility design should not begin at the detailed corridor scale. As with
other travel modes, planning at the systems level is a critical first step. Cities, counties and towns
usually prepare regional bicycle or greenway trail plans that provide connections throughout a region or
city. When these plans are prepared, planners usually have specific facilities in mind for each corridor.
The recommendations for the Bicycle Element in these Guidelines are intended to supplement, not
replace, regional bicycle planning efforts.

VDOT & ITE/CNU Guidance
VDOT’s policy for integrating bicycle and pedestrian accommodations states that VDOT will initiate every
construction project with the presumption that the project shall accommodate bicycling and walking.

Section A-5 Bicycle and Pedestrian Facility Guidelines of the VDOT Road Design Manual provides
recommendations for facilities for each bicyclist type (Group A advanced, Group B basic, and Group C
children), however these tables are based on previous tables from the Federal Highway Administration,
which have been superceded by the release of the Guide for the Development of Bicycle Facilities, 4™
Edition (published by AASHTO in 2012, and referred to as the AASHTO Bike Guide in future references).
The ITE/CNU Guidebook provides recommendations for bicycle lanes and references the previous
edition of the AASHTO Bike Guide for other types of accommodations. The ITE/CNU Guidebook
recognizes that bicycle lanes may not be appropriate for all road types. With the exception of freeways
and streets where bicycling is specifically prohibited, bicyclists are permitted to use any street for travel.
The ITE/CNU Guidebook explains that bicycle lanes are desirable on major thoroughfares with target
speeds of 30 mph or greater, and on streets with high traffic volumes. The ITE/CNU Guidebook also
states that availability of parallel bicycle facilities does not eliminate the need to have a bicycle lane on
thoroughfares, as bicyclists need to access properties along corridors. Furthermore, walkable urban
thoroughfares should at least meet the needs of Group B Basic bicyclists. Table 6.4 in the ITE/CNU

* http://nacto.org/cities-for-cycling/design-guide/
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Guidebook recommends a preferred width of six feet for bicycle lanes and a minimum width of five feet
for all walkable urban corridor types.

The AASHTO Bike Guide is a comprehensive resource and contains recommendations for a variety of
different bike facilities. Determining which facility is appropriate depends on a wide array of
characteristics including traffic volume, speed, traffic mix, expected users, road conditions, driveways
and access points, topography, adjacent land uses, and cost. Bike lanes are most appropriate on major
roads that provide direct, convenient, quick access to major land uses and on collector roads and busy
urban streets with slower speeds.

The AASHTO Bike Guide recommends five-foot wide bicycle lanes in most circumstances. Bicycle lanes
that are adjacent to a curb and gutter should have a usable width of four feet, measured from the
longitudinal joint (where the gutter pan meets the asphalt pavement) to the center of the bicycle lane
stripe. On roads with on-street parking, bicycle lanes should be placed between the parking lane and
the travel lane. AASHTO recommends six feet for the width of bicycle lanes in these locations, and a
minimum of not less than five feet. On streets with narrow parking lanes (seven feet wide) and high
parking turnover, a wider bicycle lane (six to seven feet wide) may be desirable to provide more
operating space for bicyclists to ride out of the area of opening vehicle doors. See AASHTO Bike Guide
Sections 4.6.4 and 4.6.5.

Please note the recommendations for the Bicycle Element in the Corridor Matrix are generalized; a
different type of facility may be more appropriate for the unique characteristics of the corridor and
surrounding transportation network. Please refer to the AASHTO Bike Guide for all corridors with
Bicycle Modal Emphasis. For example, these Multimodal System Design Guidelines do not give detailed
information on bicycle boulevards, contra-flow bike lanes, signage, street markings, or other bicycle
facility design considerations.

Optimal Recommendations

For corridors with Bicycle Modal Emphasis, it is critical to provide the optimal bicycle accommodation as
specified in the Corridor Matrix (or other appropriate accommodation as directed by the AASHTO Bike
Guide); the bicycle accommodation will take higher priority than the ideal metrics for other design
elements. Optimal bicycle accommodations would also be beneficial for corridors with Transit or
Parking Modal Emphasis, as they are a Contributing Element.

On-road bicycle lanes are appropriate for all of the Placemaking Corridors except for Local Streets. The
appropriate width of a bicycle lane varies between four and seven feet. The bicycle lane widths in the
Corridor Matrix assume the bicycle lane is located adjacent to a curb and gutter pan, and that there is no
on-street parking. The bicycle lane widths do not include the width of the gutter pan. If the bicycle lane
is adjacent to a curb without a gutter pan (no on-street parking), add one foot of width. If eight-foot
wide on-street parking is provided, add one foot of width. If seven-foot wide on-street parking is
provided, add two feet of width.

Four-foot wide bicycle lanes are recommended for all Avenues and for Major Avenues, Boulevards, and
Transit Boulevards in T-4 and lower transect zones, meaning the width of the bicycle lane would be four
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feet plus the width of the gutter pan assuming no on-street parking (see Figure B-7), or five feet if there
is curb but no gutter pan assuming no on-street parking (see Figure B-8). If an eight-foot wide parking
lane is provided, the bicycle lane would be five feet wide (see Figure B-9), and if a seven-foot wide
parking lane is provided, the bicycle lane would be six feet wide (see Figure B-10).
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Figure B-7 — Optimal Bicycle Element for Avenues and Major Figure B-8 — Optimal Bicycle Element for Avenues and Major
Avenues (lllustration A). Four-foot wide bicycle lanes do not Avenues (lllustration B). A four-foot wide bicycle lane
include the width of the gutter pan when adjacent to curb becomes a five-foot wide bicycle lane when located adjacent
and gutter. to curb without a gutter pan.
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Figure B-9 — Optimal Bicycle Element for Avenues and Major Figure B-10 — Optimal Bicycle Element for Avenues and
Avenues (lllustration C). A four-foot wide bicycle lane Major Avenues (lllustration D). A four-foot wide bicycle
becomes a five-foot wide bicycle lane when paired with an lane becomes a six-foot wide bicycle lane when paired with a

eight-foot wide parking lane. seven-foot wide parking lane.
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Transit Boulevards, Boulevards, and Major Avenues in the T-6 and T-5 Transect Zones typically have
higher bicycle use and higher traffic volumes. The optimal Bicycle Element for these Multimodal
Corridor types is a five-foot wide bicycle lane, which would translate to a six-foot wide bicycle lane if an
eight-foot wide parking lane is provided; and a seven-foot wide bicycle lane if a seven-foot wide parking
lane is provided. *Note: Five feet is the minimum allowable width for an exclusive bicycle lane for T-6
and T-5 Transit Boulevards, Boulevards and Major Avenues. A four-foot wide bicycle lane is not
appropriate on these Multimodal Corridors types. If insufficient space exists for a five-foot wide
exclusive bicycle lane on these Multimodal Corridor types, designers may choose to use the minimum
treatment of a 14-foot wide curb lane with shared lane markings.

It is important to note these bicycle lane widths are ideal treatments, but that other more innovative
options should be considered. Planners and designers should consult the AASHTO Bike Guide, and
possibly the NACTO Bike Guide, for further design treatment options like buffered bicycle lanes.

Generally bicycle lanes are unnecessary on Local Streets in all Transect Zones because of the low volume
of traffic and low speeds, however shared lane markings are recommended for corridors with Bicycle
Modal Emphasis to encourage bicyclists to ride outside of the ‘door zone’ where they risk being hit by
opening car doors. Shared lane markings also help alert motorists to the possible presence of bicyclists.

As part of the regional bicycle planning process, localities may designate some local roads as bicycle
boulevards. These are low volume, low speed road connections that provide critical links in the bicycle
network, but typically have traffic calming features like in road planting boxes, curb treatments, or other
design elements to discourage cut through road traffic. Traffic diverters should not be used on corridors
with transit modal emphasis. Planners and designers should refer to the AASHTO Bike Guide for more
detailed guidance on bicycle boulevards.

Shared use paths that are separated from the road with buffer space are recommended for Multimodal
Through Corridors as basic level bicyclists generally do not feel comfortable on these higher speed
roads. Regional bike plans should also identify areas for off-road bicycle trails for other potential
connections.

Minimum Recommendations & Potential Modifications

On corridors that do not have Bicycle Modal Emphasis, the optimal accommodations are not as critical.
It is imperative to design corridors to allow for the safe travel of bicyclists. The minimum
recommendation for all Avenues and for Major Avenues, Boulevards, and Transit Boulevards in a T-4 or
lower Transect Zone is shared lane markings with no additional lane width. This recommendation is
consistent with the AASHTO Bike Guide, which recommends shared lane markings on collectors and
minor arterials where the speed limit is 35 mph or less, particularly on space-constrained roads with
narrow travel lanes or road segments where bicycle lanes are not selected due to space constraints or
other limitations (see Table 2-3 in the AASHTO Bike Guide).

T-6 and T-5 Transit Boulevards, Boulevards, and Major Avenues will likely have high volumes of
motorized vehicle traffic, and additional lane width on the outside lane will likely increase bicyclist safety
and comfort. The minimum Bicycle Element recommendation for these Multimodal Corridor types is a
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14-foot wide curb lane with shared lane markings. This recommendation is consistent with the AASHTO
Bike Guide, which recommends wide outside shared lanes on arterials and collectors intended for major
motor vehicle traffic movements (see Table 2-3 in the AASHTO Bike Guide). The wide outside curb lane

measurement does not include the gutter pan; it is measured from the longitudinal joint.

Local Streets in all transect zones may not need any special provisions for bicyclists, as bicyclists can
comfortably ride with traffic on the low speed low volume streets. However, if the traffic volume
exceeds 1,000 vehicles per day, designers may consider using shared lane markings to simply alert
motorists to the possible presence of bicyclists.

On Multimodal Through Corridors, a shared use path separated from the roadway is recommended, but
if space is constrained, a bicycle lane is the preferred alternate treatment. The minimum bicycle
accommodation on Multimodal Through Corridors in Transect Zones T-6 through T-3 should be a 14-foot
wide curb lane with shared lane markings, and in Transect Zones T-2 and T-1, either a six-foot wide
paved shoulder or a 15-foot wide outside curb lane with shared lane markings.

In addition to these recommendations, a range of alternative treatments are available, and the AASHTO
Bike Guide and NACTO Bike Guide should be consulted for further options. For example, if a four-foot
bicycle lane on both sides is not possible on a T-4 Transit Boulevard, a designer may consider a range of
alternatives such as providing a bicycle lane in the uphill direction and shared lane markings in the
downhill direction, providing a wide outside curb lane, or using shared lane markings on both sides of
the street. All of these alternatives are better than relegating a facility to a parallel corridor, but many
of these alternatives are not appropriate in certain circumstances. Refer to the latest AASHTO Bike
Guide to design a bicycle facility that best accommodates bicyclists given the right-of-way constraints
and roadway characteristics for a particular corridor.

Facilitating interaction between bicyclists and transit buses is often difficult. Special considerations at
transit stops and at intersections must be given to safely accommodate bicyclists on transit routes.

F: Travel Lane Element

The Travel Lane Element describes the width of each travel lane for motorized vehicles. Lane width
influences the speed at which vehicles will drive. Typically lane width is determined by the design speed
of a roadway. Traditionally, designers and engineers consider wider lanes to be safer, as vehicles have
more room to self-correct before going outside of the travel lane. However, this ‘overdesign’ results in
vehicles driving faster, which creates more severe safety problems when crashes do occur.

VDOT & ITE/CNU Guidance

The VDOT Road Design Manual contains minimum lane widths for each functional class based on
minimum design speed. The minimum lane width for urban arterials and collectors is 12 feet if the
design speed is 50 mph or greater and 11 feet if the design speed is 45 mph or lower. If heavy truck
traffic is anticipated, 12-foot widths are recommended even if the design speed is 45 mph or lower.
Similarly roads with design speeds of 50 mph or greater may have 11-foot widths if there are restrictions
on truck traffic. Urban local streets have a minimum lane width of 10 feet. Urban collector streets may
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have 10 foot lane widths under the following conditions (see Table 6-5 in A Policy on Geometric Design
of Highways and Streets, published by AASHTO):

a) Design speed is 50 mph or less and traffic volumes are less than 400 vehicles per day
b) Design speed is 30 mph or less and traffic volumes are less than 1,500 vehicles per day

Lane widths in the VDOT Road Design Manual do not include the curb and gutter (See VDOT Road
Design Manual Appendix A).

The ITE/CNU Guidebook acknowledges that lane width will vary and provides a number of useful design
considerations (see pg. 137 in ITE/CNU Guidebook). Most thoroughfare types can effectively operate
with 10- to 11-foot wide lanes, with 12-foot lanes desirable on higher speed transit and freight facilities.
The ITE/CNU Guidebook recommends 10- to 11-foot lane widths for all corridor types in all areas, except
in C3 and C4 commercial boulevards, where 10- to 12-foot lane widths are recommended.

Optimal Recommendations

The Travel Lane Element is a Primary Element for Transit Modal Emphasis. For all other modes, it is a
Non-Contributing Element. 12-foot lanes are appropriate for corridors with transit routes or heavy truck
traffic. Twelve-foot lanes should only be used when a corridor has a Transit Modal Emphasis, or serves
as a major freight route. All other Multimodal Corridors should use the minimum recommended lanes
widths, as specified in the Corridor Matrix.

Minimum Recommendations & Potential Modifications

The recommended lane widths in the Corridor Matrix meet the ITE/CNU and VDOT guidelines and
comply with the AASHTO standards. The Corridor Matrix recommends 10 to 11 feet for Local Streets, 11
feet for Avenues and Major Avenues, 11 feet for Boulevards and Transit Boulevards in T-6 and T-5 T-
Zones, and 11 to 12 feet for Boulevards and Transit Boulevards in T-4 and T-3 T-Zones.

Wider outside lanes may be preferable to encourage bicyclists to share the outside travel lane with
automobiles; up to 15 feet may be advisable if no other bicycle facilities are possible within the right of
way (refer to the previous section on the Bicycle Element for more detail on the wide outside curb lane
option and the use of shared lane markings). Avoid using all minimum dimensions for lane width,
bicycle lane, and on-street parking lanes.

Design Speed

Vehicle speed is the most influential factor in roadway design. In the conventional road design process,
designers select a minimum design speed. The minimum design speed determines most of a roadway’s
physical characteristics including horizontal and vertical curvature, stopping sight distance, lane width,
buffer (or shoulder) width, slope, bridge widths and vertical clearances, etc. Design speed is a function
of roadway classification (rural or urban; arterial, collector, or local) and terrain (level, rolling, or
mountainous). In traditional roadway design, designers will design the road for the minimum design
speed and post the speed limit at usually five to ten miles per hour slower than the minimum design
speed. Designers are traditionally encouraged to select the minimum design speed to be as high as
practical. This conventional approach leads to ‘overdesigning’ roadways to be able to go faster than the
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posted speed. While it reduces the crash rate for vehicles going over the posted speed, it also
encourages more vehicles to drive faster than the posted speed.

Target speed is the anticipated operating speed of a roadway, and the basis for the selection of the
design speed. In the traditional road design process, target speed and design speed are assumed to be
the same without much if any discussion, and usually set to five miles per hour higher than the expected
posted speed limit. Recent developments in the road design process, particularly in Context Sensitive
Solutions’ projects, have included the determination of target speed as a discussion amongst all
involved stakeholders including community members to ensure that the anticipated operating speed is
appropriate for the land use context and safe for pedestrians and bicyclists. The term ‘target speed’
simply implies that the selection of this speed has been agreed upon by stakeholders and not just
assumed. For the purposes of selecting the physical design elements of the roadway, target speed is
equal to design speed.

Posted speeds for newly constructed high speed roads are typically set to five miles per hour below the
design speed. Occasionally, communities may perform a speed study to see if the current posted speed
is appropriate, and change the posted speed to match the 85" percentile speed from the speed study.

When designing slower speed roads (generally 45 mph or less), designers may assume the anticipated
posted speed will be the same as the minimum design speed. Road design projects that involve the
selection of target speed usually result in the purposeful selection of the same speed for the target
speed, design speed, and posted speed. Once a road is constructed, communities may decide to post
the speed limit lower than a roadway’s design speed for a variety of safety and community benefits.
Posted speeds may be lower than design speeds.

VDOT & ITE/CNU Guidance

The Geometric Design Standards in the VDOT Road Design Manual Appendix A provide a range of
appropriate design speeds for each functional classification and terrain type. Design speeds for Urban
Arterials generally range from 40 to 60 mph and occasionally may be as low as 30 mph. The lower (40
mph and below) speeds apply in the central business district and intermediate areas. The higher speeds
are more applicable to the outlying business and developing areas.” Design speeds for Urban
Collectors range from 30 mph to 60 mph. Urban local streets have design speeds ranging from 20 to 30
mph. Urban freeway design speeds range from 50 to 70 mph.

> Context Sensitive Solutions (CSS) is a type of design process that is more collaborative and interdisciplinary than
the traditional road design processes. CSS involves all stakeholders in providing a transportation facility that fits its
setting to encourage all community members early and continuously throughout the process.
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Table B-3 — Design Speeds & VDOT Functional Classes.

VDOT Design Speed Range

20 mph 30 mph 40 mph 50 mph 60 mph 70 mph

VDOT Functional
Classification

The ITE/CNU Guidebook recommends basing thoroughfare design on target speed. The ITE/CNU
Guidebook recommends target speeds of 25 to 35 mph for the thoroughfare types it describes, which
generally include all of the corridor types except the Multimodal Through Corridor. The ITE/CNU
Guidebook recommends a 25 mph target speed for all local streets, a range of 25 to 30 mph for avenues
generally, and a range of 25 to 35 mph for boulevards. Note, these recommendations from the ITE/CNU
Guidebook are slightly different from the design speed recommendations in the Corridor Matrix in
Appendix A of these Multimodal System Design Guidelines.

In May 2011, VDOT instituted 1IM-LD-117 which allows the posted speed to equal the design speed on
facilities with a minimum design speed of 45 mph or less, which is consistent with the target speed

concept.

Recommended Metrics
The design speeds recommended in the Corridor Matrix are based on the theoretical approach of the

ITE/CNU Guidebook and are consistent with the VDOT Road Designh Manual. These speeds should be
considered both the design speed and also the posted speed, although communities may choose to post
speed limits lower than the design speeds. The values for design speed were based on the target speed
recommendations in the ITE/CNU Guidebook. These are generally at the lower end of the design speeds
from the VDOT Road Design Manual which says that roads in central business districts should have

slower design speeds.

The ITE/CNU recommendation for the 25 mph lower end of the design speed range for Boulevards and
Major Avenues is not consistent with the VDOT Road Design Manual, which states the lowest acceptable
design speed for collectors and arterials is 30 mph. The design speeds in the Corridor Matrix have a
smaller range but are acceptable to both the ITE/CNU Guidebook and the VDOT Road Desigh Manual.

Design speeds for Multimodal Through Corridors are higher than the other corridor types. The ITE/CNU
Guidebook does not provide recommendations for this type of corridor. Because this corridor type is
focused on moving higher volumes of traffic at higher speeds, the design speeds are higher than the
other corridor types. In Transect Zones T-4 through T-6, 45 mph is recommended as the upper limit
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because of the higher number of pedestrians and bicyclists and the closeness of buildings to the street.
However, pedestrian and bicycle travel can still be safely and comfortably accommodated on a 55 mph
speed corridor in Transect Zones T-1 through T-3 with the recommended facilities in the Roadway Edge

Zone Including a shared use path and wide buffer zone.

Table B-4 shows the design speeds for each Multimodal Corridor type and compares them to the design
speeds of the VDOT functional classes for clarity.

Table B-4 — Comparison of VDOT Functional Classes to the Multimodal Corridor Types with Design Speeds.

VDOT Functional Classification
(Design Speed)

Interstate,

Freeway, or

Expressway
(50 — 70 mph)

Urban Other Urban Minor
Principal Arterial Arterial
(30 — 60 mph) (30 - 60 mph)

Urban Collector Local Street
(30 - 50 mph) (20 — 30 mph)

Multimodal Through Corridor (35-55 mph)

Transit Boulevard (30-35 mph)

Major Avenue (30-35 mph)

Multimodal Corridor Types
(Design Speed)

See Road Design Manual, Appendix A for geometry design criteria based on Design Speed.
Posted Speed = Design Speed when Design Speed is 45 mph or less.
Roadway (Street) can be posted less than the Design Speed.

Potential Modifications
Exceptions to the design speeds are not recommended. The design speeds in the Corridor Matrix

specifically represent reasonable vehicular speeds that balance the needs for all road users. Access
management techniques are recommended to reduce delay rather than the selection of a higher design
speed. By following the comprehensive multimodal planning process described in the Multimodal
System Design Guidelines, communities will outline networks for each mode that ensure a balance of

mobility for all travelers.

Number of Through Lanes

The number of through lanes has a large effect on the character of a corridor. Fewer through lanes are
generally desirable for streetside activities, and are generally safer for pedestrians, bicyclists and
vehicles. Roads with fewer lanes take less time for pedestrians to cross, and passing maneuvers are
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minimized. More lanes provide more vehicular capacity, but also increase noise and potential safety
hazards.

VDOT & ITE/CNU Guidance
According to the VDOT Road Design Manual, capacity analysis of traffic data will determine the number
of through lanes necessary for operation at a satisfactory level of service.®

The ITE/CNU Guidebook provides a range for each thoroughfare type. Four to six lanes are
recommended for all Boulevards, two to four lanes are recommended for all Avenues, and two to four
lanes are recommended for local streets in C6, C5, and C4 commercial areas, and two lanes are
recommended for local streets in C4 residential and C3 areas.

The ITE/CNU Guidebook recommends weighing a number of different factors when determining the
number of through lanes. These factors include community objectives, thoroughfare type, long-range
transportation plans, and corridor-wide and network capacity analysis.

Recommended Metrics

The recommended number of through lanes in the Corridor Matrix includes both directions of travel. A
road with four to six through lanes would have two to three lanes in each direction. These values do not
include bus-only lanes, bike lanes, or parking lanes. The recommended values are consistent with the
ITE/CNU Guidebook.

Potential Modifications

In more intense areas like T-6 and T-5, the street network may include one-way pairs that together
function as a Boulevard or Transit Boulevard. In these instances, more than three travel lanes may exist.
Generally more than three travel lanes is discouraged even in one-way pairs for safety reasons and to
maintain a comfortable context for pedestrians and bicyclists.

Typical Traffic Volume Range
Average annual daily traffic (AADT) volumes indicate how many vehicles use a road on a daily basis.

VDOT & ITE/CNU Guidance
The ITE/CNU Guidebook provides a typical traffic volume range for each Multimodal Corridor type to
help determine the characteristics of thoroughfares.

Recommended Metrics

The volume ranges provided in the Corridor Matrix are adapted from Table 6.4 in the ITE/CNU
Guidebook, with a finer range to distinguish between the corridor types. This range is provided to give
an idea of the typical usage of a facility and compare to other roadways with similar AADTSs.

® VDOT Road Design Manual. Chapter 2B, Section 2B-3: Determination of Roadway Design.
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Potential Modifications
The AADT ranges provided are not intended to serve as upper or lower bounds for design. Instead they
are simply provided for comparison. Traffic volumes widely vary on all Multimodal Corridor types.

G: Medians

Medians can be designed to enhance the aesthetic value of a corridor with landscaping and trees
thereby increasing the urban green canopy, and provide a buffer between multiple travel lanes, and are
especially important for pedestrians on high speed roads.

Medians can provide pedestrian refuge at intersections when crossing multiple travel lanes. However,
medians also increase the distance a pedestrian must travel to cross from one side of the road to the
other. Depending on the design of the signal phasing and timing, the increase in pedestrian crossing
time can increase the green time for side-streets, which in turn may take away green time from the
mainline movements at an intersection. Medians have both positive and negative tradeoffs and the
effects for all travel modes should be considered when designing the corridor cross-section.

VDOT & ITE/CNU Guidance

Section 2E-3 Detailed Plan Design of the VDOT Road Design Manual discusses medians from the
perspective of motor vehicle safety. Generally, wider medians are better in rural contexts and narrower
medians are preferred in urban contexts. The VDOT Road Design Manual states that raised medians
should have a minimum width of four feet, with one foot offset from the through lane edge in each
direction, but four feet is not suitable for use as a pedestrian refuge. When the raised median’s primary
purpose is to provide space for left turn storage, the minimum width of the median is the required lane
width plus four feet, with one foot on either side. Six feet from back-of-curb to back-of-curb is the
minimum width for a median that is to be used as a pedestrian refuge. Six feet provides adequate space
for two feet of detectable warning surface (truncated domes) on curb ramps for both sides of the
median, plus two feet of flat surface in the middle where pedestrians who are visually impaired can
detect that they are in a safe space (see Figure B-11). The minimum width for planting street trees is six
feet. The 2008 VDOT Road and Bridge Standards provide more detailed specifications for median and
refuge island applications (see Section 200: Curbs, Median, and Entrances).

The ITE/CNU Guidebook recommends that wherever medians are provided at intersections, they should
be at least six feet wide to accommodate groups of pedestrians for refuge. Median width should not
exceed 18 feet to keep streets compact and pedestrian-scaled. Table 6.4 in the ITE/CNU Guidebook
recommends no medians on Local Streets, optional medians for Avenues, and medians with four to 18
foot widths for Boulevards. Continuous medians that narrow at intersections to provide left turn lanes
should be 16 to 18 feet wide to allow for a turn lane (10 to 12 feet wide) plus a pedestrian refuge (six
feet wide). Additionally, road designers must include one foot on either side of the median between the
curb and the road stripe.
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Figure B-11 — Detail of Six-Foot Wide Median Refuge. A median can serve as a pedestrian refuge if it is a minimum of six-feet
wide from the back of curb to back of curb. This provides two feet of detectable warning surface ramps on either side of a two-

foot wide smooth waiting area.

Optimal Recommendations

The Median Element is a Secondary Element for Green Modal Emphasis. At intersections, medians are
very important for pedestrians, and thoughtful consideration should be given as to whether they would
be more beneficial or detrimental to pedestrians at intersections. The values for Median Element width
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are measured from back of curb to back of curb. Median widths do not include the width of the curb
and the one foot shy distance on either side between the road stripe and the median curb. The
recommendations in the Corridor Matrix follow the ITE/CNU guidance very closely, where medians are
recommended for Boulevards and Transit Boulevards and optional for Major Avenues and Avenues.
Medians are inappropriate for Local Streets. Where medians are combined with left turn lanes, the
recommended width is 18 feet to provide a 12-foot turn lane with a six-foot pedestrian refuge.

Optimal values for the Median Element assume optimal travel lane widths and include space for a left
turn lane at intersections of the same width. If minimum travel lane width is used, reduce the optimal
median with by the same width. l.e. if the optimal travel lane width is 12 feet, but the minimum lane
width of 11 feet should be used, reduce the optimal median width by one foot (from 18 feet to 17 feet).

Medians are especially recommended for Multimodal Through Corridors. In T-1 and T-2 areas, 40 foot
medians may be appropriate on Multimodal Through Corridors if future widening is anticipated.
However, medians this wide substantially decrease walkability, and should be critically considered for
alternatives.

The median for Transit Boulevard assumes transit will run in the median; in this case median widths will
likely vary between 24 and 36 feet, depending on the design of the transit alignment and station
location.

Minimum Recommendations & Potential Modifications

A six- foot minimum median is recommended for Transit Boulevards (with curbside transit) and
Boulevards to provide the adequate width for a pedestrian refuge. Major Avenues and Avenues with
limited right-of-way may choose to forgo a median for another element that is more beneficial for the
corridor’'s modal emphasis.

Minimum recommendations for Multimodal Through Corridors depend on the number of lanes. T-1 and
T-2 Multimodal Through Corridors may have no median if they are two lanes (one lane in each
direction). Roads with four lanes should have a median.
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APPENDIX C.

MULTIMODAL CENTERS CALCULATOR TOOL

The following pages show screenshots of a spreadsheet-based tool that computes typical building
heights and floor-area-ratios for the Transect Zones, Multimodal Center Types, and TOD Nodes based on
activity density and other assumptions. The yellow boxes indicate inputs to the tool, and reflect the
assumptions for the Transect Zones and Multimodal Center types as presented in these Guidelines. The
additional metrics of building heights and floor-area-ratios provide readers with a deeper understanding
of the building and activity patterns within the Guidelines typology.

Planners may change the assumptions in the yellow boxes to better reflect the conditions within their
locality, such as the percentage of activity units that are jobs or the square footage per dwelling unit.
Revising these assumptions will change the floor-area-ratios and building heights. However, it is not
recommended that planners change the values that describe the range of activity densities for each
Transect Zone, as these were specifically calibrated for real places in Virginia to accurately span the
range of contexts that exist in the Commonwealth.

Additional information about the Multimodal Center typology and recommended metrics is located in
Chapter 3 of these Guidelines.

Multimodal System Design Guidelines
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Calculations for Transect Zone and Place Type (Center Type) Activity Density, FAR, and other density metrics
Values in yellow boxes can be changed

Values in grey are necessary for calculation.

TOTAL FLOOR-AREA-RATIO
based on Activity Density based on visual
(combined residential and commercial) inspection (No. of stories)

BUILDING HEIGHT

BUILDING HEIGHT TOTAL FLOOR-AREA-RATIO MULTIMODAL CENTER
ACTIVITY DENSITY based on visual based on Activity Density GROSS
by TRANSECT ZONE inspection (No. of stories) (combined residential and commercial) ACTIVITY DENSITY
Activity Density = [ Average Typical Activity Density =
Transect | (Jobs+Pop)/acre Building Maximum Transect Zones (Jobs + HH)/acre
Zone Low High Height Bldg Height Multi-modal Centers Inner Quter Low High
T1 - 1 1 2 P1 Rural or Village Center T2 T1 - 2.13
T2 1 10 1.5 3 P2 Small Town or Suburban Ce T2 T2 2.13 6.63
T3 10 25 3 5 P3 Medium Town or Suburban| T3 T2 6.63 13.75
T4 25 60 4 8 P4 Large Town or Suburban Ce| T4 T3 13.75 33.75
T5 60 100 6 12 P5 Urban Center T5 T4 33.75 70.00
T6 100 - 8 20 P6 Urban Core T6 T5 70.00 -
REVISE ASSUMPTIONS BELOW
ASSUMPTIONS
50% |of activity units are jobs
50% |of activity units are population
500|sq. ft. =1 job
2,000(sq. ft. = 1 dwelling unit
2.5|persons =1 dwelling unit
0.65|Gross-to-Net Ratio
50% |of inner quarter-mile residential density concentrated to 1/8 mile TOD node
50%|of inner quarter-mile residential density located outside of 1/8 mile TOD node
50% |of inner quarter-mile employment density concentrated to 1/8 mile TOD node
50%|of inner quarter-mile employment density located outside of 1/8 mile TOD node
*The inner 1/8 mile circle contains 25% of the land area of the entire 1/4 mile circle. MULTIMODAL CENTER
A distribution of 25% within and 75% outside will result in equal densities in the inner circle and outer GROSS
ring. ACTIVITY DENSITY
Activity Density =
Transect Zones (Jobs + HH)/acre
Inner Outer Low High
Custom MM Center A T6 T4 31.25 | -
Custom MM Center B T5 T5 30.00 50.00
Custom MM Center C T3 T1 - 6.50

TOTAL FLOOR-AREA-RATIO
based on Activity Density
(combined residential and commercial)
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TRANSIT-ORIENTED DEVELOPMENT NODE DENSITIES (Multimodal Centers P3 and Above)

INSIDE TOD NODE (1/8 mile radius circle) OUTSIDE TOD NODE (1/8 mile to 1/4 radius ring)

TOTAL FLOOR-AREA-RATIO BUILDING HEIGHT TOTAL FLOOR-AREA-RATIO BUILDING HEIGHT
ACTIVITY DENSITY based on Activity Density based on visual ACTIVITY DENSITY based on Activity Density based on visual inspection
(combined residential and commercial) inspection (No. of stories) (combined residential and commercial) (No. of stories)
Activity Density = Gross Building FAR Net Building FAR Average Typical Activity Density = | Gross Building FAR | Net Building FAR Average Typical
Multimodal Center Types (Jobs + HH)/acre (includesres +com) |(includes res +com)| Building Maximum (Jobs + HH)/acre | (includes res +com) [(includes res + com)| Building Maximum

Low High Low High Low High Height Bldg Height Low High Low High Low High Height Bldg Height
P3 Medium Town or Suburban Center 13.3 27.5 0.20 0.41 0.30 0.63 4 7 4.4 9.2 0.07 0.14 0.10 0.21 3 5
P4 Large Town or Suburban Center 27.5 67.5 0.41 1.01 0.63 1.55 7 12 9.2 22.5 0.14 0.34 0.21 0.52 4 8
P5 Urban Center 67.5 140.0 1.01 2.09 1.55 3.21 9 18 22.5 46.7 0.34 0.70 0.52 1.07 6 12
P6 Urban Core 140.0 - 2.09 - 3.21 - 13 28 46.7 - 0.70 - 1.07 - 9 19
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APPENDIX D.

ACCESS MANAGEMENT CONSIDERATIONS FOR
MODAL EMPHASIS

The following Appendix summarizes the recommended standards for access management by
Multimodal Corridors in these Guidelines. The original matrix is in spreadsheet format and is laid out in
individual page formats in this Appendix. Additional information about the Multimodal Center typology
and recommended metrics is located in Chapter 3 of these Guidelines.
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The frequency and spacing of intersections and driveways can affect how well a corridor accommodates
different modes. Generally Placemaking Corridors, except for Local Streets, should have limited
driveway access points to reduce conflict points for all modes. Automobile access to buildings is
preferably oriented to the back of buildings, or along the side in some instances. Except for Local
Streets in residential neighborhoods, access to properties should be provided in back of the buildings
with a backage (or reverse frontage) road.

The following discussion examines the effects of intersection and driveway spacing on each modal
emphasis. Table D-1 provides recommendations for spacing for each intersection and entrance type
relative to the Minimum Spacing Standards in the VDOT Road Design Manual.

Access Management Effects on Modal Emphasis

Pedestrian

Pedestrians will typically walk anywhere they feel safe. They do not follow designated travel paths like
automobiles and are more likely to ignore visual cues. They may walk in the street instead of on the
sidewalk, cross the street where there is no crosswalk, cross the street outside of the pedestrian signal
phase, and they may be less aware of their surroundings (texting, talking, etc). Pedestrians will usually
take shortcuts to avoid going out of the way for a designated crosswalk. Providing frequent crossings
minimizes the likelihood that pedestrians will cross midblock and helps motorists to stay alert to the
possible presence of pedestrians.

The ITE/CNU Guidebook recommends providing smaller block lengths for walkable thoroughfares, with
block lengths ranging from 200 to 660 feet." Pedestrians generally need frequent crossings to access
destinations on both sides of the street. This is especially important on major avenues where the traffic
volumes may be high. Frequent driveway cuts and partial access intersections are discouraged on
corridors with pedestrian emphasis. Midblock pedestrian crossings should not be necessary if block
lengths are short enough.

At intersections, especially high-volume intersections, pedestrians need high-visibility crosswalks. Curb
extensions are recommended when on street parking is provided; on street parking is generally
beneficial with pedestrian emphasis. Median refuges are beneficial for roads with more than two travel
lanes, and especially for unsignalized intersections for larger street types where there is moderate to
heavy vehicular traffic, as they allow pedestrians to focus on crossing one direction at a time and
provide a safe space to wait for a gap in oncoming traffic. At signalized intersections, pedestrian count-
down signals, adequate crossing times, and shorter cycle lengths are strongly recommended. Small curb
return radii are beneficial for pedestrians; channelized right turn lanes should be discouraged. Driveway
cuts, if necessary, should be 24 feet wide or less.

! ITE/CNU’s Designing Walkable Urban Thoroughfares: A Context Sensitive Approach, Chapter 3 provides guidance
on block length and street spacing.
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Bicycle

Frequent driveway entrances can pose safety problems for bicyclists. Motorists pulling out of driveways
may not be looking for bicyclists riding closer to the edge of the roadway, and especially if bicyclists are
riding on the sidewalk. Motorists may attempt to pass a bicyclist and immediately turn off the road into
a driveway, which creates a serious conflict. Bicyclists turning left to access a destination on the other
side of the road may need to stop to wait for a gap in oncoming traffic. Even with proper hand signals,
vehicles behind the bicyclist may not be expecting the cyclist to slow down or stop, and run the risk of
collision, which is extremely dangerous for the cyclist.

Transit

There are advantages and disadvantages to access management for transit modal emphasis. For
commuter and express bus service, frequent intersection and driveway spacing will create more conflict
points and slow speeds. For local service, more frequent intersections will provide more opportunities
for bus stops. More frequent stops slows transit travel speeds, but it makes it more convenient for
transit riders to access their destinations. This is the classic mobility vs. accessibility dilemma of transit
and transportation planning.

Green

Access management has little effect on green modal emphasis. Tree plantings, shrubbery and other
landscaping elements are interrupted by driveway entrances. As with the other modal emphases,
driveway access points should be limited.

Parking

Frequent driveway openings limit the number of on street parking spaces. Parallel-parked cars limit the
sight distance of vehicles that pull out of driveways, creating potential safety hazards. Corridors with
parking modal emphasis should consolidate driveway openings wherever possible. Backage (or reverse
frontage) roads can provide access to properties without curb cuts. These backage roads would ideally
connect to other roads that intersect the main road with a full-access intersection. This configuration
provides continuous length for on street parking and minimizes conflicts between vehicles maneuvering
into parking spaces and vehicles pulling out of driveways.
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Spacing Recommendations by Modal Emphasis
The following table provides recommendations for intersection and entrance spacing for each Modal
Emphasis relative to the Minimum Spacing Standards in the VDOT Design Manual.

A indicates that intersections of this type should be spaced as closely together as possible on corridors
with this Modal Emphasis. The VDOT minimum spacing standards provide a baseline for minimum
spacing. Operational analyses may indicate that more frequent (i.e. shorter) spacing may be
appropriate. The shortest spacing for these types of intersections should be used whenever possible.

B indicates that the VDOT minimum spacing standards are likely the best option. Intersections of these

types with these Modal Emphases may have mixed impacts. The VDOT minimum spacing standards will
provide an adequate number of connections and crossings for each mode. Less frequent (i.e. longer)
spacing will make accessing destinations for difficult, especially for pedestrians and bicyclists.

C indicates that these types of entrances should be minimized (i.e. less frequent or longer spacing

between entrances). These types of entrances create conflict points and safety problems.

Table D-1 — Access Management Considerations for Modal Emphasis

ACCESS MANAGEMENT CONSIDERATIONS FOR MODAL EMPHASIS

Bicycle Transit Green

Signalized
Intersections

Unsignalized

Intersections & B A B B
Crossovers

Full Access

Entrances C C C C

Partial Access

Entrances C C C C C
A =Use VDOT minimum. If possible, provide more frequently than VDOT minimum.

B = Use VDOT minimum. Neutral factor to Modal Emphasis, or contains both benefits and drawbacks.

C =Provide maximum possible distance between intersections or entrances.
See VDOT Road Design Manual Appendix F for types of access points.

O| o O
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APPENDIX E.

ANALYSIS OF POTENTIAL MULTIMODAL CENTERS IN
VIRGINIA
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The following describes the methodology used for analyzing Potential Multimodal Centers in Virginia.
This work was done as part of a contract with the Office of Intermodal Planning and Investment to study
statewide accessibility in 2011. The results of that study were also used in the development of the
Multimodal System Design Guidelines by classifying the activity density of each of the 319 centers in
that study according to the Multimodal Center types (P-1 to P-6) used in the Multimodal System Design
Guidelines.

A Potential Multimodal Center, as defined in this study, is a local concentration of population and/or
employment. Potential Multimodal Centers throughout Virginia range from the downtowns of large
cities to small town centers to concentrations of suburban employment or population. The geography
used for testing in this study for Potential Multimodal Centers was a 1-mile wide (diameter) circle.
Defining a statewide dataset of activity centers required a flexible methodology and multiple iterations
of edits to refine what would become the final set of 319 one-mile diameter activity centers. Rather
than only including the centers with the highest concentrations of population and jobs in the
Commonwealth, it was decided to distribute the centers geographically and include all counties in the
State, numerous villages, small towns and large cities, in order to span the full range of rural, suburban,
and urban contexts in Virginia. What they share in common is a relative concentration of people and
jobs, compared with their surrounding areas, suggesting their historic
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surrounding area or surrounding region.

To define activity centers, the first thing that was needed was an understanding of the spatial
distribution of activity in the Commonwealth. For the purpose of this study, the definition of activity
was the sum of population and jobs in an area. This was analyzed in several ways.

e First, ArcGIS was used to calculate the kernel density of jobs and population across the
state. This resulted in a continuous surface of job or population density, interpolated from
Census block centroids. From this, high activity values can be shown by themselves, making
these “hotspots” readily apparent (see the “heat map” of activity density below).
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e A cross check on this method of analyzing activity density was to use the density of
the Census blocks themselves, color-coded to represent the level of density in each
block. An industry-standard way to describe the density of a built environment is by
use of a “Transect,” which categorizes the spectrum of density from very rural (T1)
to very urban (T6).

e A final way to verify activity centers was through the use of aerial imagery. Aerial
imagery was overlaid with the previously described activity ‘heat maps’ to verify and
confirm the specific center of density in each activity center.

After using this methodology for identifying potential activity centers, the next step was to compare it to
Census data on major cities and Census Designated Places (CDP - both of which were layers available
from the US Census) as starting points for identifying activity centers. Centroids were created from the
CDP layer, as it was originally a polygon layer describing the CDP boundaries. These layers included a
total of 452 points, some of which were located in centers of activity density, although most were not.
The locations of these points were manually adjusted so that they were brought in alignment with the
clusters of activity density. There were several criteria used for relocating these points:

e Maximize activity density (place the centroid so that it captures the maximum
amount of activity units)

e [f possible, place the point on a major street or intersection

e Do not move the centroid out of its boundary (either CDP or municipal boundary)

This methodology provided an initial set of candidate activity centers. Centers were also located in
activity rich areas, like major commercial districts, universities, and Metro Rail stations in northern
Virginia. Basic metrics for this first set of candidate activity centers were calculated to aid in the
selection process, which was necessary due to the overrepresentation of activity-poor areas. This was
particularly evident among the CDPs, an analysis of which showed that just because they are designated
as a “place” does not mean that they are a center of activity.

As noted above, there were many small towns initially considered as potential activity centers due to
their designation as CDPs. However, CDPs accounted for about 89 percent of the centers tagged for
deletion in this round. During the deletion process, the geographic representation of the activity
centers was paramount. If a center was the only one in a county or large area, it was kept as part of the
activity center set. Also during this stage, centers were thinned out where there was excessive overlap.
This was especially the case along some Metro Rail transit corridors as shown in the two images below —
the one on the left before the deletion process and the one on the right after the deletion process.
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Other centers were added or moved based on further analysis of aerial imagery, especially to identify
suburban activity centers, where identifying distinct central locations can be difficult.

Data Used
The following is a listing of primary data sources used in this analysis:

e Population. US Census Blocks *, with SF1 Summary data for population.

e Employment. US Census LED On the Map Tool?, obtained statewide employment at
the Census Block level for 2010, downloaded in March 2012.

A Summary table of the activity density by Multimodal Center type is shown on the following pages.

1 U.S. Census Bureau 2010 TIGER/Line® Shapefiles. http://www.census.gov/cgi-bin/geo/shapefiles2010/main
2 U.S. Census Bureau. 2012. OnTheMap Application. Longitudinal-Employer Household Dynamics Program.
http://onthemap.ces.census.gov/
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Activity Units (People Activity Units/Acre Multimodal

+ Jobs) - Center Typ(n

Lake Monticello 16,134 33.3 P4

Tysons East 16,692 33.3 P4

Merrifield 16,645 33.2 P4
Herndon-Monroe 16,434 32.8 P4
Chantilly 16,297 32.5 P4

Richmond West 16,291 32.5 P4
Charlottesville 16,134 32.2 P4

Roanoke 15,953 31.8 P4

Van Dorn Street 15,319 30.5 P4
Chesterfield Court House 15,311 30.5 P4
Fair Oaks East 15,147 30.2 P4

Fair Oaks South 15,147 30.2 P4

Fairfax 15,043 30.0 P4

George Mason University 15,043 30.0 P4
Idylwood 14,313 28.5 P4

Lincolnia 14,224 28.4 P4

Fan District 13,408 26.7 P4

King St/Eisenhower Ave 13,326 26.6 P4
Staples Mill Rd 13,095 26.1 P4
Lynnhaven 13,085 26.1 P4

Hybla Valley 12,728 25.4 P4

Falls Church 12,715 25.3 P4

Alexandria Old Town North 11,587 25.3 P4
istopher Newport University 12,589 25.1 P4
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Activity Units (People Activity Units/Acre Multimodal

+ Jobs) Center Type
Fair Oaks 12,578 25.1 P4
Chesapeake Great Bridge 12,559 25.0 P4
Columbia Pike 12,492 24.9 P4
Portsmouth Downtown 12,320 24.6 P4
Shirlington 12,145 24.2 P4
Lake Barcroft 11,727 23.4 P4
Alexandria North 11,587 23.1 P4
Manassas 11,542 23.0 P4
Bull Run 11,488 22.9 P4
Virginia Beach Town Center 11,322 22.6 P4
Seven Corners 10,719 21.4 P4
McLean 10,639 21.2 P4
Cox Rd & Nuckols Rd 10,616 21.2 P4
Wiehle Avenue 10,473 20.9 P4
Williamsburg 10,016 20.0 P4
Winchester 10,005 19.9 P4
Annandale 9,622 19.2 P4
Norfolk North Downtown 9,519 19.0 P4
Old Dominion University 9,519 19.0 P4
Chippenham 9,499 18.9 P4
Diamond Springs & Wesleyan 9,414 18.8 P4
Jefferson 9,204 18.3 P4
Harrisonburg 9,101 18.1 P4
James Madison University 9,101 18.1 P4
Vienna/Fairfax - GMU 9,072 18.1 P4
Centreville 9,019 18.0 P4
Newport News 8,983 17.9 P4
Route 28 8,641 17.2 P4
Chantilly East 8,615 17.2 P4
Virginia Beach Greenwich 8,607 17.1 P4
Thomas Corner 8,607 17.1 P4
Laurel 8,325 16.6 P4
Radford University 8,250 16.4 P4
Chesapeake Greenbriar 8,251 16.4 P4
Mount Vernon 7,993 15.9 P4
Farmville 7,873 15.7 P4
Warrenton 7,817 15.6 P4
Franconia 7,811 15.6 P4
Danville 7,767 15.5 P4
Burke 7,740 15.4 P4
Lynchburg 7,678 15.4 P4
Sherwood Forest 7,689 15.3 P4
Marumsco Woods 7,677 15.3 P4
Leesburg 7,671 15.3 P4
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Activity Units (People Multimodal

Activity Units/Acre

+ Jobs) Center Type
Leesburg Fort Evans 7,671 15.3 P4
Loch Lomond 7,441 14.8 P4
Portsmouth West 7,412 14.8 P4
Broad Street & Pemberton 7,366 14.7 P4
Fredericksburg 7,362 14.7 P4
Springfield 7,361 14.7 P4
S Sterling Blvd 7,350 14.7 P4
Acredale 7,300 14.5 P4
Blacksburg 7,252 14.5 P4
West Gate 7,242 14.4 P4
Newington 7,177 14.3 P4
Manassas Park 7,152 14.3 P4
Suffolk 7,087 14.1 P4
Peninsula Town Center 7,077 14.1 P4
Port of Newport News 6,917 14.0 P4
Bristol 6,961 13.9 P4
Newport News Shipyard 6,917 13.8 P4
Level Green 6,903 13.8 P4
Sudley 6,846 13.6 P3
Staunton 6,713 13.4 P3
Occoquan 6,659 13.3 P3
Vienna 6,609 13.2 P3
Groveton 6,551 13.1 P3
Ashburn 6,461 12.9 P3
Midlothian 6,430 12.8 P3
Hodges Manor 6,299 12.5 P3
Salem 6,251 12.5 P3
Lexington 6,236 12.4 P3
Tuckahoe 6,190 12.3 P3
Christiansburg 6,161 12.3 P3
Woodbridge 6,120 12.2 P3
Virginia Beach 6,038 12.0 P3
Quantico Station 5,517 12.0 P3
West Springfield 6,009 12.0 P3
Cascades 5,944 11.8 P3
Dulles Town Center 5,944 11.8 P3
Lake Ridge 5,697 11.4 P3
Gayton Centre 5,683 11.3 P3
Ashburn Farm & Claiborne 5,643 11.2 P3
Broad Street & 64 5,594 11.2 P3
University of Richmond 5,594 11.2 P3
Dumbarton 5,594 11.2 P3
Dumfries 5,517 11.0 P3
North Springfield 5,406 10.8 P3
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Activity Units (People Multimodal

Activity Units/Acre

+ Jobs) Center Type
Bloxoms Corner 5,407 10.8 P3
Front Royal 5,358 10.7 P3
Woodfield & Laurelwood 5,298 10.6 P3
Petersburg 5,272 10.5 P3
Fort Belvoir 5,244 10.5 P3
Lorton 5,244 10.5 P3
Hopewell 4,946 10.4 P3
hnd Rd & Independence Blvd 5,187 10.3 P3
Bedford 5,175 10.3 P3
Herndon 5,133 10.2 P3
Waynesboro 5,074 10.1 P3
Cave Spring 5,068 10.1 P3
Marion 5,060 10.1 P3
East Falls Church 5,019 10.0 P3
Dale City 4,999 10.0 P3
Spring Knoll Plaza 4,981 9.9 P3
Radford 4,859 9.7 P3
Ettrick 4,828 9.6 P3
Ashland 4,812 9.6 P3
Yorkshire 4,665 9.3 P3
Haymarket 4,613 9.2 P3
Vinton 4,583 9.1 P3
Five Mile Fork 4,574 9.1 P3
Culpeper 4,559 9.1 P3
Belle Haven 4,558 9.1 P3
Montrose 4,402 8.8 P3
Loxley Gardens 4,398 8.8 P3
Industrial Complex 4,393 8.8 P3
Galax 4,316 8.6 P3
Oakton 4,268 8.5 P3
Wise 4,196 8.4 P3
Colonial Heights 4,132 8.2 P3
Purcellville 4,125 8.2 P3
Round Hill 4,125 8.2 P3
Smithfield 3,720 8.2 P3
Martinsville 4,074 8.1 P3
Aquia Harbour 4,070 8.1 P3
Mechanicsville 4,065 8.1 P3
Grundy 3,995 8.0 P3
Berryville 3,956 7.9 P3
Highland Springs 3,952 7.9 P3
Emporia 3,954 7.9 P3
Linton Hall 3,926 7.8 P3
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Activity Units (People Multimodal

Activity Units/Acre

+ Jobs) Center Type
Pulaski 3,880 7.7 P3
Dunn Loring 3,825 7.6 P3
Rose Hill Dr 3,824 7.6 P3
Richlands 3,825 7.6 P3
Woodstock 3,776 7.5 P3
Lakeside 3,768 7.5 P3
Norton 3,741 7.5 P3
Short Pump 3,679 7.3 P3
Elkton 3,515 7.0 P3
Stephens City 3,510 7.0 P3
Hollymead 3,427 6.8 P3
Albemarle Square 3,427 6.8 P3
Clintwood 3,362 6.7 P3
Abingdon 3,356 6.7 P3
East Highland Park 3,345 6.7 P3
Covington 3,331 6.6 P3
Gloucester Courthouse 3,203 6.4 P2
Glen Allen 3,126 6.2 P2
Fort Hunt 3,121 6.2 P2
Route 772 3,043 6.1 P2
Wytheville 2,996 6.0 P2
West Falls Church -VT/UVA 2,968 5.9 P2
Jonesville 2,947 5.9 P2
Timberville 2,920 5.8 P2
Bridgewater 2,859 5.7 P2
Franklin 2,859 5.7 P2
Bensley 2,841 5.7 P2
Wyndham 2,824 5.6 P2
Broadway 2,705 5.4 P2
Bon Air 2,671 5.3 P2
Hillsville 2,643 5.3 P2
Buena Vista 2,589 5.2 P2
Montclair 2,417 5.0 P2
Bealeton 2,457 49 P2
Gate City 2,433 4.8 P2
Orange 2,428 4.8 P2
Appomattox 2,421 4.8 P2
Roanoke Mall 2,389 4.8 P2
Hollins 2,389 4.8 P2
Fort Lee 2,370 4.7 P2
Luray 2,362 4.7 P2
Sandston 2,342 4.7 P2
Monticello Marketplace 2,300 4.6 P2
Clifton Forge 2,238 4.5 P2
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Activity Units (People Multimodal

Activity Units/Acre

+ Jobs) Center Type
Lebanon 2,219 4.4 P2
Halifax 2,217 4.4 P2
Lawrenceville 2,183 4.3 P2
Strasburg 2,176 43 P2
South Hill 2,159 4.3 P2
Stuart 2,120 4.2 P2
Verona 2,100 4.2 P2
Bluefield 2,069 4.1 P2
Grafton Village 2,063 4.1 P2
Falmouth 2,063 4.1 P2
South Boston 2,057 4.1 P2
Shenandoah 1,973 3.9 P2
Grottoes 1,956 3.9 P2
Mantua 1,948 3.9 P2
Fishersville 1,947 3.9 P2
Timberlake 1,942 3.9 P2
Gloucester Point 1,896 3.9 P2
Accomac 1,914 3.8 P2
Colonial Beach 1,827 3.8 P2
Tappahannock 1,522 3.7 P2
Dublin 1,803 3.6 P2
Chase City 1,797 3.6 P2
Chamberlayne 1,752 3.5 P2
Big Stone Gap 1,726 3.4 P2
Gordonsville 1,701 3.4 P2
Bowling Green 1,698 3.4 P2
Glasgow 1,688 3.4 P2
Waverly 1,679 3.3 P2
Blackstone 1,673 3.3 P2
Madison Heights 1,671 3.3 P2
Lovettsville 1,662 3.3 P2
Chester 1,652 3.3 P2
Coeburn 1,607 3.2 P2
Crewe 1,572 3.1 P2
Cloverdale 1,570 3.1 P2
Mount Crawford 1,553 3.1 P2
Marshall 1,505 3.0 P2
Altavista 1,491 3.0 P2
Floyd 1,474 2.9 P2
West Point 1,215 2.9 P2
Kilmarnock 1,452 2.9 P2
Ambherst 1,397 2.8 P2
Tazewell 1,382 2.8 P2
Chatham 1,376 2.7 P2
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Activity Units (People Multimodal

Activity Units/Acre

+ Jobs) Center Type
Pearisburg 1,320 2.6 P2
Narrows 1,320 2.6 P2
Gretna 1,318 2.6 P2
Dahlgren 1,148 2.5 P2
Exmore 1,265 2.5 P2
Chincoteague 1,240 2.5 P2
Collinsville 1,235 2.5 P2
Pennington Gap 1,233 2.5 P2
Goochland 1,193 2.4 P2
Woodlawn 1,166 2.3 P2
Louisa 1,164 2.3 P2
Clarksville 991 2.3 P2
Brookwoods Golf Club 1,122 2.2 P2
Victoria 1,112 2.2 P2
New Castle 1,111 2.2 P2
Elliston-Lafayette 1,088 2.2 P2
Cape Charles 948 2.1 P2
Spotsylvania Courthouse 1,036 2.1 P2
Poquoson 1,000 2.0 P1
Madison 980 2.0 P1
Kenbridge 959 1.9 P1
Warsaw 952 1.9 P1
Fincastle 947 1.9 P1
Independence 945 1.9 P1
Powhatan 934 1.9 P1
Boykins 910 1.8 P1
Stanardsville 905 1.8 P1
Crozet 903 1.8 P1
Ferrum College 885 1.8 P1
Rocky Mount 885 1.8 P1
Courtland 881 1.8 P1
Amelia Court House 792 1.6 P1
Urbanna 654 1.5 P1
Yorktown 621 1.4 P1
Keysville 623 1.2 P1
Rustburg 579 1.2 P1
Jarratt 562 1.1 P1
Washington 512 1.0 P1
Scottsville 486 1.0 P1
Surry 475 0.9 P1
McKenney 474 0.9 P1
Mineral 468 0.9 P1
Buchanan 464 0.9 P1
Rose Hill 455 0.9 P1
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Activity Units (People Activity Units/Acre Multimodal

+ Jobs) Center Type
Lovingston 452 0.9 P1
Dryden 447 0.9 P1
Ivor 436 0.9 P1
Bland 382 0.8 P1
Forest 369 0.7 P1
Reedville 328 0.7 P1
Port Royal 273 0.7 P1
Monterey 241 0.5 P1
Mathews 236 0.5 P1
Dillwyn 233 0.5 P1
Dendron 193 0.4 P1
Warm Springs 99 0.2 P1
Cumberland 97 0.2 P1
Charles City 63 0.1 P1
King and Queen Courthouse 3 0.0 P1

MULTIMODAL CENTER INTENSITY

P1 Rural or Village Center 2.13 or less 0.03 or less 0.05or less

P2 Small Town or Suburban Center 2.13t0 6.63 0.03t0 0.10 0.05to 0.15

P3 Medium Town or Suburban Cente 6.63 to 13.75 0.10t0 0.21 0.15t0 0.3

P4 Large Town or Suburban Center 13.75 to 33.75 0.21t0 0.5 0.3t0 0.8

P5 Urban Center 33.75t0 70.0 0.5t0 1.0 0.8t0 1.6

P6 Urban Core 70.0 or more 1.0 or more 1.6 or more
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Multimodal Transportation Planning and Public Health

Public health is not just a measure of access to medical care. A variety of factors influence physical,
mental and social health, most notably social and environmental circumstances. Where and how we
live, work, learn and play has an enormous influence on how healthy we are. Different types of
neighborhoods have differing levels of toxin exposure, access to affordable healthy food, connected
social institutions, and other resources. Transportation planning decisions greatly influence access to
these resources, and have direct implications on public health.

Transportation policies affect travel choices. Research has shown that policies that provide more
opportunities for active transportation (bicycling, walking, and taking public transportation) provide
numerous benefits for public health. When people walk or bike, they are more physically active, and
statistically less likely to develop heart disease, cancer and diabetes, suffer strokes and negative effects
from stress, and die young. Research also shows that these policies have resulted in a lower risk of
pedestrian and bicyclist fatalities. Transportation decisions also affect air pollution, which in turn affect
rates of asthma, lung disease, lung cancer and mortality, noise pollution, water quality, overall mental
health, and the likelihood of injury or death from car crashes.” Decisions to provide more
opportunities to walk, bike and take public transportation instead of driving alone can improve all of
these aspects of public health.

Health Indicators in Virginia

The Virginia Department of Health (VDH) is committed to protecting and promoting the health of all
Virginians and has been involved in the development of these Multimodal System Design Guidelines.
VDH publishes an annual Health Equity Report which evaluates the health status of Virginia’s residents,
especially for disadvantaged populations. The 2012 report provides a Health Opportunity Index (HOI)
by census tract across the Commonwealth. The HOI reflects the indirect factors that contribute to
public health including education, environmental hazards, transportation and housing affordability,
income, employment, population density, racial diversity, and commuting patterns, referred to as the
social determinants of health. Social determinants essentially reflect the opportunities or lack thereof
to live a physically, mentally and socially healthy lifestyle.

Figure F-1 shows the results of the HOI analysis across Virginia. Some large rural areas perform poorly,
as do some mid-sized and specific areas of larger cities. This analysis shows that areas across the
Commonwealth in both urban and rural contexts can benefit from increased opportunities for healthy
living.

! American Public Health Association. At the Intersection of Public Health and Transportation: Promoting Healthy
Transportation Policy. http://www.apha.org/NR/rdonlyres/43F10382-FB68-4112-8C75-
49DCB10F8ECF/0/TransportationBrief.pdf.

2 Policy Link, Prevention Institute, and Convergence Partnership. The Transportation Prescription: Bold New Ideas
for Healthy, Equitable Transportation Reform in America. http://www.policylink.org/atf/cf/%7B97C6D565-BB43-
406D-A6D5-ECA3BBF35AF0%7D/transportationRX final.pdf.
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Affordability Indicator, Townsend Material Deprivation Indicator, Job Participation Indicator, Population Churning Indicator, Local Commute
of Workers Indicator, Racial Diversity Indicator, Population density Indicator & Household Income Indicator

** Data Source: Claritas demographic Data, 2009 and GeoLytics Data, 2009

Figure F-1 - Health Opportunity Index Throughout Virginia

What is a Health Impact Assessment?

A Health Impact Assessment® (HIA) is a process that evaluates the potential effects of a community
design plan or policy on public health. Through an HIA, communities can make more informed decisions
about transportation, land use and other public policy concepts to ensure these decisions are providing
benefits for public health. HIAs are particularly valuable for identifying and understanding potential
health impacts that are not outwardly apparent and those that may disproportionately affect
disadvantaged populations. HIAs are compared to other assessments like environmental impact
assessments as a formal process to understand all potential implications of a policy or decision.

A Health Impact Assessment typically consists of the following steps®:

1. Screening determines whether a proposal is likely to have health effects and whether in the HIA
will provide information useful to the stakeholders and decision-makers.

2. Scoping establishes the scope of health effects that will be included in the HIA, the populations
affected, the HIA team, sources of data methods to be used, and alternatives to be considered.

3. Assessment describes the baseline health status of the affected population and assesses
potential impacts.

® For more information on Health Impact Assessments, please visit the Centers for Disease Control and Prevention
website at http://www.cdc.gov/healthyplaces/hia.htm.

* The National Research Council outlines and describes this six-step framework in Improving Health in the United
States: The Role of Health Impact Assessment (2011). http://www.nap.edu/catalog.php?record id=13229
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4. Recommendations suggest alternatives that could improve health or actions that could be taken
to manage the health effect, if any, that are identified.
5. Reporting documents and presents the findings and recommendations.
6. Monitoring and Evaluation can address adoption and implementation of HIA recommendations
and changes in health or health determinants.
The steering committee for these Multimodal System Design Guidelines expressed interest in
conducting an HIA for these guidelines. Should this be pursued, the following section provides an
overview of other communities in the U.S. that have conducted HIAs on transportation planning
initiatives.

Examples of Health Impact Assessments
Health Impact Assessments are commonly used internationally in Europe, Australia, New Zealand, and
Canada, and are gaining momentum in the U.S. as a holistic approach to promoting health.

Health Impact Assessments in Virginia
Although few HIAs have been conducted in Virginia, interest in this field is rapidly growing. The
academic community is pioneering several HIAs in Virginia.

The Center on Human Needs at Virginia Commonwealth University is currently conducting an HIA for a
biomass facility that would convert poultry litter into an energy source in the Shenandoah Valley.®
Participants in this HIA process are working through concerns regarding air quality, water quality, the
local economy, employment, and social cohesion.

In 2008, students at the University of Virginia customized an HIA for the City of Charlottesville for future
implementation by community leaders.®

Examples of Health Impact Assessments on Transportation Planning

Initiatives
Several localities have applied the HIA process to transportation planning initiatives.

HIA on Transportation Policies in the Eugene Climate and Energy Action Plan (Eugene, OR)
In 2010, Upstream Public Health, a non-profit organization, conducted a collaborative six-step HIA
process in Eugene, Oregon, to examine the potential health effects of transportation recommendations
in the City’s Climate and Energy Action Plan. It addressed health issues including injuries and chronic
cardiovascular and respiratory diseases, crash rates, physical activity, and air pollution.’

> More information about the Shenandoah Valley Poultry Litter to Energy HIA can be found online at
http://humanneeds.vcu.edu/Page.aspx?nav=217.

® http://news.virginia.edu/content/students-take-community-goal-help-charlottesville-become-americas-
healthiest-city.

’ For more information on the HIA on the transportation recommendations from the Eugene Climate and Energy
Action Plan, please visit http://www.upstreampublichealth.org/resources/eugene-climate-and-energy-action-plan-
hia.
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HIA on Transit-Oriented Development Policy (Saint Paul, MN)

The Twin Cities in Minnesota are planning four transit corridors for transit-oriented development (TOD),
with the Central Corridor Light Rail Line under construction. The community expressed concern that the
light rail line and subsequent land use changes may negatively affect the existing communities, which
include some of the region’s most diverse and low-income populations who have experienced
disinvestment and historic discrimination.

A community collaborative of Policy Link (a national research and action institute for advancing
economic and social equity), Take Action Minnesota (a statewide non-profit), and ISAIAH (a regional
faith-based coalition) launched an HIA to better understand the potential impacts. The HIA focused on
maintaining a healthy economy, affordable healthy housing, and safe and sustainable transportation. It
resulted in five policy recommendations: starting a Community Equity Program, codifying a
commitment to affordable housing, starting a density bonus program, relieving the lack of commercial
parking, and requiring first source hiring.?

® For more information on the HIA on Saint Paul’s Transit-Oriented Development Policy, please visit
http://www.policylink.org/site/c.IKIXLbMNJrE/b.7841971/k.7BB/The Healthy Corridor for All Health Impact As
sessment.htm.

_an Multimodal System Design Guidelines =
® | | ® Appendix F: Connections to Public Health


http://www.policylink.org/site/c.lkIXLbMNJrE/b.7841971/k.7BB/The_Healthy_Corridor_for_All_Health_Impact_Assessment.htm
http://www.policylink.org/site/c.lkIXLbMNJrE/b.7841971/k.7BB/The_Healthy_Corridor_for_All_Health_Impact_Assessment.htm

APPENDIX G. BEST PRACTICES RESEARCH

APPENDIX G.
BEST PRACTICES RESEARCH

The following Appendix summarizes research conducted as part of this project that looked at national
and Virginia examples of best practices in multimodal planning.
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A. Introduction

Cities and states throughout the country are recognizing the importance of integrating multimodal
transportation and transit-oriented development policies with land use planning and urban design.
Many agencies and localities have implemented policies and guidelines aimed at providing multimodal
transportation options and encouraging supporting development patterns. This document provides a
summary of the best practices review of multimodal planning and design, transit-oriented development
and multimodal corridor guidelines.

This review focused on identifying examples and best practices in the industry relative to:

e Multimodal Corridor Planning

e Multimodal Corridor Design

e Multimodal Districts

e TOD Typologies and Place Types

e Performance Measures relative to Accessibility and Multimodal Quality of Service

This review also sought to identify the commonalities between various efforts relative to the specific
measures and methods for multimodal and TOD guidelines; and identify notable presentation and
illustrative elements for effectively communicating information to a broad constituency. This literature
review will aid in developing the statewide guidelines and best practices in planning for multimodal
districts, corridors and TOD within the Virginia context.

Included in the last section (Section F) is a table summarizing all relevant plans, policies and other
literature reviewed as part of this best practices research. From this master list, the study team
conducted a more detailed review of select plans and guidelines for inclusion herein as an annotated
bibliography.

B. State of the Practice Synthesis and Relevance to Virginia

Research Synthesis

Cities, regions, and national research institutions continue to probe into theories of land use and
transportation interaction. The example resources demonstrate the variety of ways to approach land
use planning and urban design to promote context sensitive design, enhance community character,
maintain appropriate scale, support different transportation choices and grow strategically.

Generally, the context sensitive resources for multimodal design and TOD area plans follow a standard
structure of defining land use context and roadway classification, and designing the road or surrounding
area accordingly. This approach is consistent with the ITE recommended practice in Designing Walkable
Urban Thoroughfares: A Context Sensitive Approach. This general structure can be used as a starting
point for the Virginia Multimodal and Public Space Design Guidelines.
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The example resources define land use contexts with a wide spectrum of methodologies. Each
community is unique and places differ by many variables. Capturing these similarities and theorizing the
structure and organization of how they fit together are challenging tasks. Most cities and metropolitan
areas define TOD place types by levels of densities, land use composition, and transit type. Denver’s
TOD typology is organized in this fashion. Indianapolis’s multimodal guidelines address these variables
and give additional descriptive information. Utah’s Wasatch Front avoids creating specific place types,
but specifies the ways in which TODs differ, including place and location, development type, and transit
type. The general place types outlined in Reconnecting America and the Center for Transit Oriented
Development’s Station Area Planning are defined by levels of density/intensity, typical uses, and transit
type, as well as the reach of economic influence. Station Area Planning briefly addresses connections
between place types. For example, urban neighborhoods are connected to urban centers and regional
centers.

Creating a typology that incorporates all potential station areas within an entire state is a daunting task.
The Florida Department of Transportation (FDOT) and the California Department of Transportation
(CalTrans) are two state agencies that have made progress on this front, and both use a two-
dimensional graph to illustrate the connections between the various scales. FDOT’s A Framework for
Transit Oriented Development in Florida approaches place types according to level of activity and
accessibility, and transit type Community context is another major variable and represents a third
dimension. CalTrans uses a similar approach but with regional accessibility as one scale and community
design as the other. Different place types have different locations within the graph. For example, rural
towns have strong community design but weak regional accessibility (see page 34 for image). Both
methodologies reveal differences between urban and suburban place types, but this designation is not
the primary variable. Accessibility inherently explains differences in urban place types. These
methodologies both hold promise and relevance for the Virginia effort.

Metro Portland and the Center for Transit Oriented Development have also developed interesting
approaches to place types with a two-dimensional graph, which may also be of use in developing
guidelines for Virginia. Metro Portland places level of transit orientation along one axis and market
strength along the other. The level of transit orientation assesses things like connectivity of sidewalks,
concentration of activities, and mix of uses. Metro uses this methodology to prioritize stations in
allocating funds from their TOD program. Of particular use to the Virginia effort may be the repackaging
of the “Ds” of density into “Ps” of transit orientation: people (residents and employees per acres), places
(retail and services that serve daily needs), pedestrian and bicycle connectivity (presence of sidewalks
and low-stress bikeways), performance (transit frequency — bus and rail), and physical form (underlying
block structure). In Performance-Based Transit Oriented Development Typology Guidebook, the Center
for Transit Oriented Development (CTOD) places VMT along one axis and worker intensity along the
other.

National resources also emphasize that transit oriented development does not just happen at the
station area level. Transit corridors connect the station areas, and station areas fit within larger
districts. The market shed of transit trips extends past the typical half-mile radius of a station area.
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Ensuring that corridors and areas surrounding the station area are well-planned, context sensitive and
provide for safe and convenient travel for all modes is critical.

Like place types, definitions of transit or multimodal corridors vary. Defining corridors and districts for
the Virginia Multimodal Guidelines will be a critical task. In Transit Corridors and TOD, CTOD defines a
transit corridor as the walkable areas around all of the stations along a transit line. However,
multimodal corridors produce benefits even when a transit station is not within walking distance.
Charlotte, NC, and Roanoke, VA, are two of many cities nationwide who (that?) are developing
multimodal corridor guidelines to achieve “Complete Streets” throughout the city regardless whether
that street is served by transit.

Multimodal corridors can vary in size depending on the transit type and function. A local bus corridor
may be only one mile wide, since passengers typically walk to the transit station. A commuter transit
corridor might be 3 to 5 miles wide depending on the speed of the mode that a passenger takes to reach
the transit station. Even within one type of transit line, travel patterns between station areas will vary,
as recognized in the WMATA Station and Site Access Planning Manual. Core stations are accessible by
primarily walking, bicycling and bus, whereas passengers rely on non-walking modes to access mid-line
and terminus stations. Addressing the complexities between different scales and different market sheds
through corridors or districts will be a challenging endeavor and critical for understanding how the
pieces fit together for the Virginia statewide effort.

The definition for multimodal transit corridors should also address the overlap between automobile
demand and transit service. Within the statewide context, VTrans2035, Virginia’s long range
transportation plan has identified eleven corridors of statewide significance. Some of these corridors
are interstates where high speed regional vehicular travel can be comparable to intercity rail. Other
corridors of statewide significance are roads where higher speed regional and lower speed local traffic
mix. The Virginia effort will need to address the competing needs of regional and local trips by creating
new prototypes or hierarchy of multimodal corridors that accommodate the various modes at each
scale. The guidelines will also need to address both the existing and future conditions of communities
within Virginia relative to the evolution and growth of transit systems relative to growth of the
community as a whole.

The concept of districts is less widely explored. The Indianapolis guidelines provide one way to define a
district. A multimodal district is an area where daily destinations are within walking distance and usually
within biking distance of a transit node. The concept of districts can bridge the gap between high
density station areas and areas outside of the transit market shed.

Based on the best practices review, the Virginia guidelines should first identify the theoretical construct
and typologies for station areas, corridors, and districts. From this will come specific design guidelines,
measures and variables that can best support multimodal mobility within differing community place
types. Determining the scale (in terms of level of detail for statewide prototypes) of recommendations
will be a critical decision. The Florida and California statewide examples avoid detailed design guidelines
like building transparency and garage treatments and address more macro issues like population and
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employment densities. More specific design guidelines are likely best reserved for more detailed station
area plans. Broad elements that should be addressed include land use mix and placement, circulation
and connectivity, station access and parking and other measures of multimodal mobility and
accessibility.

The most interesting example resources did not just focus on design aspects of TOD, but acknowledged
that market conditions also play a significant part in actualizing TOD build out over time. Utah’s Wasatch
Front guidelines explain market conditions as the fourth context in which TODs differ. Metro Portland
uses market readiness as a variable in prioritizing investments in TOD.

Implementation strategies varied across the plans reviewed, but were present in most works.
Implementation steps provide the guidance on how to translate policies and recommendations into
reality. The best policies provide action items/ next steps within an implementation plan, including
assigning roles and responsibilities of different players (local governments, transit agencies, developers,
and others), creating and adopting strategies (parking management, affordable/ mixed income housing
in TODs, etc), developing funding tools, and developing performance measures to track success. This
level of implementation guidance should be included in the Virginia work.

Based on the national best practices review, the Virginia Multimodal and Public Space Design Guidelines
should include the following key elements:

1. Present overarching principles of values, vision and the reasons for encouraging more efficient
land use and transportation patterns and the benefits of targeting growth into areas already
served or to be served by transit.

2. Acknowledge variations in community/ land use contexts, and create a system of categorization
or classification (typologies, place types, etc.) such that a range of rural to urban conditions are
addressed.

3. Discuss the differences in corridor and roadway network functions, character, and influence on
surrounding land use, and present a typology or classification for the corridors and multimodal
transportation networks necessary to support transit oriented or pedestrian oriented
development patterns while at the same time ensuring reasonable levels of vehicular mobility.

4. Provide design guidance for the possible combination of land use place types and multimodal
corridor typologies.

5. Present implementation strategies and phased approaches to assist communities in evolving
multimodal corridors and districts over time.

The Virginia Context

The Virginia Multimodal and Public Space Guidelines will fill a critical gap in the practices and policies of
the Commonwealth. Virginia already has several key policies and resources for integrated multimodal
planning and transit supportive development. VTrans2035 and the 2035 Virginia Surface Transportation
Plan evidence the Commonwealth’s commitment to approach transportation planning that integrates all
modes from beginning to end. DRPT’s Transit Service Design Guidelines provide a solid foundation for
defining development levels supportive of transit and providing different options for modes such that all
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communities could be served by some form of transit, even if it is only demand response bus. VDOT’s
policies on context sensitive design and integrating bicycle and pedestrian accommodations have
adapted roadway design and construction projects to increase the safety and accessibility for
pedestrians and bicyclists. WMATA's Station Site Access Planning Manual provides valuable information
about how to design for efficient access that fits within the current design protocols.

With the Urban Development Area legislation, Virginia localities are also thinking more about how to
focus growth into compact development areas that could also be prime locations for transit service. The
Virginia guidelines will help bridge the gap between the generalities of the Transit Service Design
Guidelines and the specificity of the Station Site Access Planning Manual. Localities will be able to use
this resource to determine the ideal location for multimodal corridors and TODs within their jurisdiction.
It will provide guidance on the densities, connections, and other urban design, land use and
transportation considerations necessary to make it work, at the station area, corridor and district scales.

DRPT’s Amtrak Area Plans provide excellent examples of how TOD can work in Virginia. Arlington
County has set the precedent for transit oriented development through numerous policies and plans,
and Loudoun County is following by creating new zoning categories for TOD and incorporating TOD
language into its comprehensive plan. Other individual localities have initiated TOD planning on their
own, namely Tysons’ Corner in preparation for the Metro silver line extension and the City of Norfolk in
anticipation of its new light rail system.

The lessons learned and best practices from these case studies will influence the development of the
guidelines. The Multimodal and Public Space design guidelines will build upon previous Virginia efforts
and incorporate exemplar methodologies and approaches from national sources. The ultimate goal of
the Virginia guidelines is to provide a resource for transit agencies, localities and other interested parties
to identify key land use, urban design and transportation plans, policies and guidelines to create the
optimal conditions for getting the best return on their transit investments and syncing up local
community growth visions with desired multimodal transportation options.
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C. Annotated Bibliography of Select Best Practices
The lists below highlight the selected best practices included in the following pages as an annotated
bibliography. Additional resources reviewed are also included in tabular format in the Section F.

Transit-Oriented Development (TOD) Policies and Guidelines:
Reconnecting America and Center for Transit-Oriented Development. Station Area Planning: How to
Make Great Transit-Oriented Places. Feb 2008.

Reconnecting America and Center for Transit-Oriented Development. Transit Corridors and TOD:
Connecting the Dots. Dec 2010.

Envision Utah. Wasatch Front Transit Oriented Development Guidelines. 2002.

City of Denver Community Planning and Development. Transit Oriented Development Strategic Plan.
Aug 2006.

Center for Transit-Oriented Development. Performance-Based Transit-Oriented Development
Typology Guidebook. Dec 2010.

Multimodal Transportation Guidelines:
Institute of Transportation Engineers and Congress for New Urbanism. Designing Walkable Urban
Thoroughfares: A Context Sensitive Approach. Mar 2010.

City of Charlotte. Urban Street Design Guidelines. Oct 2007.

Indianapolis Regional Center & Metropolitan Planning Area. Multi-Modal Corridor and Public Space
Design Guidelines. Aug 2008.

Caltrans. Smart Mobility 2010: A Call to Action for the New Decade. Feb 2010.
City of Boulder. Multimodal Corridors.

TOD and Multimodal Transportation Policies and Guidelines in Virginia:
Virginia Department of Rail and Public Transportation. Transit Service Design Guidelines. Jul 2008.

Washington Metropolitan Area Transit Authority. Station and Site Access Planning Manual. May
2008.

Tysons Land Use Task Force, Fairfax County, Virginia. Transforming Tysons: Vision and Area Wide
Recommendations. Sep 2008.

City of Roanoke. Street Design Guidelines. Jul 2007.
Arlington County’s Transit Corridor Growth Strategy.

Virginia’s Integrated Multimodal Planning Framework.
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1. Station Area Planning: How to Make Great Transit-Oriented Places,
by Reconnecting America and Center for Transit-Oriented Development (Feb 2008)

This brief document focuses specifically on TOD station areas and how to achieve TOD that maximizes
ridership potential. It defines eight TOD place types and provides nine station area planning principles.

Transit-Oriented Places Typologies

Eight place types are defined: four centers (regional center, urban center, suburban center, and transit
town center); three districts (urban neighborhood, transit neighborhood, and special use/ employment
district); and one corridor (mixed-use corridor).

Place types are defined according to the type of development within the area, the type of transit that
serves them and the characteristics of transit service. For example, a transit neighborhood has lower
densities, economic activity is not concentrated around stations, and secondary transit service is less
frequent, whereas an urban neighborhood has multiple transit options to regional and urban centers.

Each place type has a description and graphic showing typically how robust and connected the transit
system is, and (?) the intensity of surrounding land use. The diagrammatic graphics show each place
type with %- and ¥%-mile radius circles around the transit station. In this case, a center and a district
have the same spatial scale; districts are neighborhood or special use land uses that are not in an
economic ‘center’. For example, the Pearl District in Portland and Greenwich Village in NYC are
considered urban neighborhoods; they are outside of the huge booming center of the city but still have
a robust transit network to facilitate TOD.

TYPOLOGIES

Regional Center Urban Center
REGIOMAL CENTERS ARE the primary centers of economic and cultural URBAN CENTERS CONTAIN a mix of residential, employment, retail and
activity in any region. These are the regional downtowns, and are entertainment uses, usually at slightly lower densities and imbensities than in
characterized by a dense mix of housing and employment types, retail regional centers. D!FHI'Ii'H(‘II’Ii draw residents from !urruumﬁng neighbarhoods.
and entertainment These centers serve
Aerfal of San Froncseo and transft-rich Miorket that cater to the as commuter hubs for
M"’*’mm regional market. the Larger region and
| They are served by are served by multiple
a rich mix of transit transit aptions,
miodes that suppart often including rail
i all this activity, and high-frequency
| including high- regienal bus or bus
e . capacity regional rapid transit (BRT), as
rail and bus, and well as local-serving
local-serving bus. bus. Many urban
Until recently many centers retain their
regional canters histaric character,
lacked residential having preserved both
g H development but the historic buildings
.5, real estate market has changed as a result nfchingmg demagraphics ard strest netwarks.
and housing preferences, and there has been an increase in high-rise Densities are typically higher within a quarter-mile radius of stations than
residential development in downtowns across the U.5. Densities are typically the half-mile radius. Examples of urban centers include the Rosslyn-Ballston
higher within a quarter-mile radius of stations than within the half-mile Corridor outside Washington D.C., dewntown Baltimore, Hoboken, Houstor's
radius. Examples of regional centers include downtown San Francisco and Medical Center, and Fasadena in Southern California.

Boston, Chicage's Loop, Midtown Manhattan, and downtown Denver,

@ TR STATGN r,
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Lifim corters contein a mix of uses
SEDONDARY TRANET at stightly lower intonsities than
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A matrix compares characteristics of each place type (transit mode, peak frequency, land use mix and
intensity, and examples) to help readers identify under which category a specific place would fall.
Another matrix provides standardized development guidelines (housing mix, density and FAR) within
station area for TOD place types. This second matrix is prescriptive for TOD; the first is simply

descriptive.

How To Identify A TOD Place Type

TYPOLOBIES

AUESTIONS 4RE POSED

DISTRICTS Wn this table to help ail
Special Usel 5 the statlon area planning
Urban Center Suburban Center  Transit Town Center ba Transit Nei Employment District e partners ety the areas
X they are panning within the
— — : : S o - i
of tie statianama? “ana Gusal actvity i ecanomic 2na commurity 2 regionsl s disliclerganzedacund  communly aciviy winowt  and communy acviy eneralized 3 55 to MgngNt
a ionat-scaie Gesinations i e ransit siaion inct cer distnc: center 4 ionuig
reg ‘subregional canters SIMIANICES and QImzrencss
25 well & the parameters
o , = ar thattend to define their Land
transit mode 7 Heavy rail, LRTistreetcar, LRTisietzar, BAT. use mh, housing dersities,
‘commarter rail, local bus: ‘commuser rail, local bus and tramsit service, Because
of this 3 particular place
may net fit exactly Into
What Is the peak <5 minles 5415 mirutes 545 mirules 1530 minutes 515 minuges 15-30 minuses 1550 minues 515 minutes 0 of these types. Lol
fraquency of tansit? the Charactenstics tat.
a2 10ertmed, genned and
Prre— — quartined are intended
What i the land wsa i £ b ESTIpENE 3N
‘commercial,
mixand d 7 i T PrESCApEve, W the
rand density L recognition that 2l places
e P ——— - e e,
£l q e £l Brimarly locak-senving resal al for commun Prmarly local-seriing
ot "SRR ey e ey i SUUUCEHTL DUUSENER emswasin  sewessees e eeone
? 3 ing and cammuny-  ogar-sening and commnity- e : coparn some communiy-
chamctanstics? low-5ening retall saning reai enng vl nesd for locakservng retal ‘commurity-sening retsil f0r access szming retal
. Nota Tha term
; = RIS
What are the major planning retail oppoas ; s reard the
increasing nign-oensity ‘supporting locan-sening 500 ecras in size. Be
and devalopmant chailangs 7 Pusig s peak travel demand S vt o s
dnasit
Russlyn-Ballsian Caridor Lingbangn City Center in Prairie Crossing in Grayslake Fritvale in Qaklang, onkone. Imtematianal Boueard in wwz’:-m-

Domniown San Francsco !
i ousigewasninguN D.C;  Alania; Svanston, o, oulsie CAiCagg; SLisun City
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Development Guidelines For TOD Place Types

DISTRICTS
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The document also provides residential, mixed use/employment and open space building typologies
that illustrate the options for achieving TOD density as specified in the place type development

guidelines.
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Station Area Planning Principles

The document also provides nine planning principles and describes several corresponding strategies for
each principle in checklist form for planners to consider throughout the TOD planning effort. The nine

planning principles are:

Generate meaningful community involvement
Design streets for all users

Make great public spaces

Manage parking effectively

Capture the value of transit

Maximize neighborhood and station connectivity

W o N R WDNPR

Implement the plan and evaluate its success

The needs of pedestrimns, Weyelists ond
transit wsers are prieritized ever the
converdence of drivers ot this light ol
station in downtown Partiand.

JE FF w000, RECOHHECT THG & MERICE

Design streets for all users:

THE STREETS SURROUNDIMNG transit stations need to support multiple
transportation modes — automobiles, buses, padestrians and bicyclists, taxis

— and provide for the safety of all users. The design of intersections and crossings,
sidewalks and transit stops should consider the safety of the young, the elderly, and
the mobility impaired. This approach to designing streets may necessitate trade-
offs dus to space constraints, but the needs of pedestrians, bicyclists and transit
usars should be prientized over the conveniance of automebile drivers.

Maximize ridership with transit-oriented development

Create opportunities for affordable and accessible living

[] Consider TOD-specific street design
standards:

Marrower travel lanas and slower design speeds are often
appropriate in transit-oriented neighborhaods. Thay should
be cons¥ered in the planning process and the advantages
waighed against potential impacts such as lower bus
operating speads and highar operating expenses.

[ Consider multimodal performance standards:
The planming partners should consider adopting performance
standards such as levels of service for all modes, including
bikes and pedestrians, and other TOD-appropriate standards
that don't prioritize access by automobile at the expense

of other modes.

[ Incorporate bike and pedestrian access:

All streets in the station area should accommodate

bicyclists and pedestrians with wide sidewalks, curb cuts

and ramps, audible signals, bike lanes, trails, and bike park-
ing appropnate for anticipated demand. Convemant and fully
accessible paths of travel for wheslchair users and tha
mability-impairad should be prientized.

[ Prioritize safety and security:

Plans should address the safety and security of users with
design responses including Lighting and previding wisibility
for users and for “eyes on the street.™
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2. Transit Corridor and TOD: Connecting the Dots
by Reconnecting America and Center for Transit-Oriented Development (Dec 2010)

This report synthesizes the importance of planning for TOD at a corridor scale. This is important because
corridor planning integrates the regional and local contexts, creates momentum for TOD
implementation, and increases efficient use of public and private resources. The organization of
different types of corridors, and the objectives and strategies discussed may prove useful in the
discussion of multimodal transit corridors for the statewide Virginia guidelines effort.

Corridor planning typically begins when a new transit investment is proposed. When planning for TOD,
a transit corridor is best defined as the walkable areas around all of the stations along a transit line. Any
transit technology can define a transit corridor — heavy or light rail, streetcar, trolley or bus. The TOD
potential depends more on the design and quality of service than it does on the transit technology.

Three basic corridor types (destination connector,
commuter, and district circulator) are defined by what it ’
connects and how these connections influence the overall

[ [ S
potential for TOD. A description, examples, and implications ® \ !
for TOD are provided for each corridor type. \ ‘
Objectives and Strategies for Transit and TOD at the ¢ ‘ *
Corridor Level : e—-!
Each of the following objectives and strategies are discussed / /
and examples of case studies are provided.
Objective Strategy
Guide growth and development Understand potential market reaction to transit
Support regional economic growth Connect residents to activity centers with transit
Enhance regional and local equity Develop a mixed-income TOD strategy
Promote reinvestment and increase spending Create an economic revitalization policy
power
Invigorate stakeholder engagement and Coordinate key stakeholders
collaboration
Maximize TOD potential and benefits Establish a phased TOD implementation and
investment plan
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3. Wasatch Front Transit Oriented Development Guidelines
by Envision Utah (2002)

These TOD guidelines identify targeted areas for TOD within the Wasatch Front, a large urban area
approximately 120 miles long and an average of five miles wide in which 80 percent of Utah’s population
reside. This resource is particularly relevant to the Virginia statewide guidelines effort as it provides
qualitative guidelines for a large region with different types of transit systems and acknowledges
variations in context. The report highlights several main concepts of TOD design including circulation,
urban design, and parking and transportation demand policy, without providing quantitative parameters
and standards for TOD place types. The report has a comprehensive section on implementation and
focuses on economic feasibility of TOD.

The Utah Transit Authority operates a combination of bus and light rail service throughout the Wasatch
Front region. After the development of the TOD guidelines, the FrontRunner commuter rail service
began in 2008 in the northern portion of the region. The report identifies light rail and commuter rail
stations as having the best opportunities for transit-oriented growth, as well as high-speed bus corridors
and community hubs, places where bus lines, bikeways, trails and sometimes rail will meet.

Applying TOD to Different Contexts

The document outlines four ways in which TODs can differ: by place, by development type, by transit
type, and based on economic analysis. General place types are identified, but not discussed relative to
the other context variables, acknowledging that the four types of variables are independent of one
another. The economic analysis discussion emphasizes the synergistic relationship between a locally
appropriate public regulatory framework for TOD and private market forces. This content may be useful
to the implementation piece of the Virginia statewide guidelines effort.

Place Development Type Transit Type Economic Analysis
e Urban Core e Redevelopment of e Light Rail e Regional Economic and
e Urban Neighborhood Opportunity Sites e Commuter Rail Demographic Trends
e Suburban Town Center/ (potential for large- e Rapid and Feeder and Projections
Community Hub scale redevelopment) Buses e Local Real Estate
e Suburban Employment/ e Incremental Infill/ Market Conditions
Retail Center Neighborhood e Specific Opportunity
e University or Revitalization Sites
Institutional Campus e New Growth Areas
e Park-and-Ride (Greenfields)

Ideal TOD Planning Area and Land Use Composition

The ideal planning area for TOD is the area within a half-mile circle around the station area. Barriers to
achieving a 360-degree pedestrian oriented district may exist, and connections across such barriers
should be maximized.

The document discusses different ways in arranging the land use around transit stations. The most
intensely developed mixed-use core should loosely comprise the quarter-mile walking radius around the
transit station. General guidance on building height and land use mix depending on place type is
provided in narrative form. The area surrounding the mixed-use core needs properly designed
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secondary employment and residential areas. Relatively lower intensities as compared to the mixed-
use core will avoid competition between the same uses. This area should accommodate enough people
to support the transit station, but at a smaller neighborhood scale. Natural, open space and rural areas
are an important aspect in the regional growth picture and should be included in TOD planning. A
variety of housing choices for a complete range of incomes is stressed.

General TOD Guidelines

The TOD guidelines provide underlying principles for circulation, urban design, and parking and
transportation demand strategies that are applicable for all TODs. Several topic areas are discussed in
detail, as listed below. The discussions focus on how these elements affect the station area, and provide
general guidance. For example, the discussion of connected street systems emphasizes parallel roads
and offers strategies on retrofitting contemporary cul-de-sac subdivisions. The report acknowledges
that specifics of the how the guidelines apply will differ depending on the TOD context. These specifics
are not provided; they will be addressed in specific station area plans.

Station Design

Circulation e Connections to adjacent spaces and

e Connected street systems buildings
e Smallblock size e Station amentities

e Traffic calming e Transit station as community landmark

e Appropriate Roadway Standards e Parking and Loading Areas

o Alleys
e Off-street Trails, Bicycle and Pedestrian Parking and Transportation Demand Policy
Pathways e Parking Maximums and Minimums

e Shared Parking
e District Wide Parking
e Parking Structures and On-Street

Site and Building Design
e Street-oriented building placement
e Visible and accessible entries Parking

e (Garage treatments e CarSharing

e Architectural variation «  Parking Pricing

e Transparency e Other Transportation Demand

e Compatible height, massing and style Management Strategies

Public Space Design Strategies
e Streetscaping
e Civic Plaza at transit station
e Landmark features

The document acknowledges that roadway standards with traditional functional classifications (arterial,
collector, and local) do not adequately differentiate between different types of access needs,
neighborhood character, or the character of adjacent land uses. To better define the character and
livability of a neighborhood or district, street types should be considered. The following chart shows the
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differences in user needs and specifies several design characteristics that synthesize the speed and

design of the road with the desired context depending on the street type and functional classification.

Functional Street Transit | Side- Bike Desired | Traffic |On-Steeet [Planter | Center Lame | Travel
Class Tupe walks | Facilities | Speed | Calming | Packing | Swip Lane Width | Lanes
ARTERIAL
Residential | Accom | 5'-10° Lames =35 Some Tes Wes | Plant, TL -1 | 6-Aps
Miain Swest | Priocity 0+ Lames =25 Some Tes Wes | Plant, TL -1 | 6-Aps
Mitxed-Use | Priooity 0+ Lames =35 No Tes Wes | PamfTL | 12.5°-14° | 6-Apr
Commescisl | Priority | 5'-10° Lanes D-45 No Mo Mo |Pamt,TL | 12.5°-14" | 6-Apr
COLLECTOR
Besidential | Accom 8 Lanes =35 es Tes Yes |Plant,TL |9.5°-10.5° | 4-Feb
Main Street | Accom 0+ Lames <25 | Possibly | Yes Tes TWIL |9.5°-105 | 4-Feb
hlixed-Use | Accom 0+ Lanes =30 Paossibly Tes Wes TWIL 11-12" | 4-Feb
Industrial | Imfreq -8 Lames =30 HNa No Mo |Pamt,TL | 12.5°-14" | 4-Feb
joocar., |
Besidential | Imfreq 478 Rouate =25 es Tes es Ione L5105 2
Main Street | Accom -8 FR.oure =25 es Yes Yes TWIL |95'-105 2
Mixed-Use | Accom -8 Roure =25 Yes Yes Yes TWTL 1117 2
Industrial | Imfreq -8 INone =25 HNa No No Ione 125°-14 2

TaawmsT:

“Paipamry” = EIGTLAR 305 08 LIGHT
RAL STFICI WITH SHORT HIANWAYS
FITWIIN FUS1S AND AMINITIIS IOCH
AT BT ITONS

“Accosorari” = RicuLaz 303
SEEVECH WITH LOEGIR IARSAYT AND
LIMETED AMINTIZES AT U5 STORS

“Brzageart” = DhsArD -e1ew=
SEEVECE, STCH AT LARATRANEIT, 0N &
LIMETIE BASES

Canrtae Lams:

“Prawz, TL” = Rasnp, 1Lantis
MIBLAN WITH TUZN LANLS

“Prarr, TL™ = Pamtiy Mismas
WITH TORN La®IS

“TWTL" = ConTormows TWo-way
TURN LANIE

The table in Section F contains several case studies of transit station areas where plans have been

developed and the resulting future land use maps and photo renderings for future development.
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4. Transit Oriented Development Strategic Plan
by City of Denver, Colorado: Community Planning and Development (Aug 2006)

Between the T-Rex line and FasTracks, Denver is planning 23 new transit station and five new transit
corridors. This guide will help city staff to prioritize the planning and implementation activities for TOD.
It provides background info on what TOD is and TOD in the Denver context; specific city-wide action
strategies to implement TOD, and briefly identifies issues, opportunities and recommendations for
transit corridors and station areas. Station area plans are completed or underway for most station areas
as separate documents.

TOD Typologies

Recognizing that not all TODs look and function the same way, the Denver TOD typology defines basic
station area place types by the overall character and vision without spelling out specific details. The two
basic functions of the typologies are to (1) provide enough detail so that if development proposals are
submitted prior to completion of the plan, there is some basis for evaluation of its appropriateness, and
(2) form a shared vision from which planning process participants can work form to develop the specifics
of a station area plan.

TOD Desired Desired | Commercial/ Proposed Transit
Tynolo Land Use | Housing | Employment Sgale Systern
ypology Mix Types Types Function
Interrmodal facilitytransit
Offloe, retall,
wsidental rult- Frime affice Sstories | hub. Major regicnal
Downtown | copartainment | 2l and shopping and destination with high
ard chicusas | and loft lacation above | quality feader bussstrestear|
connections.
. Employment Sub-Reglonal destination.
Major office, ratall, | mMult- emphasts, with Sstores | Some Fark-n-ride. Unked
Urban rasidential, family and | more than and with district droulator
Center entertainment | townhome | 2e0,000 office & | above transitand expross
50,000 51 retall fieder bus.
Lirnited oiffice. Sub-Reglonal destination.
Urban office, Multi- Less than 25,000 | 3stones | some Park-n-nde. Unked
c retall, family and sf office. More and with district droulator
enter | modental | townhome | thansopoosi | above | transitand express
retall feeder bus. Lirban Cener Lrban Neghboraod
rAult-family Nalghborhoad walk-up
Urban Restdental, | yopmbome, m:’ﬁg'ng 2.7 starjes | SN Very sl
Meighborhood | "#AMEOood | s ot i Ug‘ﬂ"f -7 SIOMES | o peride, IF any. Local
retall singla-family an 20,0005 bus connections.
Lacal and Capture statlon far
Commuter e ratall Muluggrn;gy commuter- In-bourd comimuters,
Town wmsidental | smalllot | S&rdnd. Mo 2.7 stortes | Large Park-n-ride with
Center ' farmity| ™OTE than lzcal and exprass bus
singie-famify 25,000 sf connections. S
B or streetcar oomdors.
i Resldertial, District circulator or
SMalnt neighborhoad | Mult- Malr streat 2.7 stories | Teeder transit servica.
tree wtal family retall infil Walk-up staps. Ma
transit parking.
Campus/ | UME ) riteg Large Commuter
Special Events Campus, it Lmited destination. Large parking
pecial t parts famly afficeratall arlas resandalrs but not
Station Facllities nacessarlly for transit. 4
Campus, Spech | Evenss Smtin
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Thirty-two existing and future transit station areas were assigned a TOD typology and priority. Issues,
conditions and recommendations for each station area are identified. The discussion of station areas is

organized by transit corridor.

Shth B,

[Ewms) O
[ ]

Comer Bapratbon | i

Areain petall A s A vovwonm s st
[ Station " * " One of two stations will be selected

Rail Line - Planned
Rail Line - Evisting | Under Construction

Light Rail Station Typalogy
11l Main Street Campus
XN Urkan Nelghberhood Downtswn
Urban Center Commuter Town Conter
Majer Urban Centei Awrora $tation
May 9, 2006 or ' ~adjacent to Denver

Downing Street Stops
TOD Typoelogy: Main Street

Priority: Monitor and Respond

Izsues and Conditions: In addition to the station at 30th & Downing, ene ar
two additional stations are anticipated to be added between 30th and 40th,
Much of this land has an opportunity over a period of time to redevelop. 1t
will ke impartant far the City to ensure that new projects and the transit
gystem respect the established chamcter of the area.

Becommendationg:

* Consider carefully the street cmss-section in conjunction with the
extension of light rail or alternatively, the use of a street car to assum
that a pedestrian and development fiendly atmosphere i created.

* Determine whether Main Street zoning should be applied to this corridor.

* Manitor and mespond to opporhunities as necessarny.

Aith and Downing Sreet

The document identifies six principles that should be addressed in each station area plan: design
guidelines: land use mix & placement, circulation & connectivity, station access & station planning,

public realm, and parking.

Citywide Policy and Action Recommendations
After a review of the City’s plans and policies that recognize and support TOD principles, it identifies

citywide policy and action recommendations to address policy gaps:
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1. Fine-tune roles and responsibilities between the transit authority and the council of
governments.

Adopt the TOD typology and encourage the region to embrace a common definition of TOD.
Engage in proactive planning and zoning.

Adopt a package of TOD parking and parking management strategies

Focus funding tools on TOD and create new tools

Prepare an affordable and mixed-income housing strategy for TOD

Develop a public housing renewal strategy

Nowus~wN

This plan provides a good model for incorporating necessary policies at the city-wide level and assessing
economic market for each station area. Design recommendations for the corridors and station areas are
lacking. There are no quantitative parameters or standards as these to be addressed in individual
station area plans.

This document was completed in 2006. Since then, many station areas have completed station area
plans. The progress is available online at
http://www.denvergov.org/StationAreas/tabid/395230/Default.aspx.
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5. Performance-Based Transit-Oriented Development Typology Guidebook
by Center for Transit-Oriented Development (Dec 2010)

The purpose of this research effort was to develop a performance-based typology that TOD practitioners
and decision makers can use to identify the different conditions that exist in places and to determine the

form that TOD takes. This tool will help to answer questions like: What economic, environmental and

social outcomes can we expect from investments in transit and TOD? What differentiates transit-

oriented development from transit-adjacent development? What standards should be utilized in

evaluating zoning for TOD or other policy interventions?

Rail TODs are organized into nine place types according to VMT and the percentage of workers to

residents. The report compares other characteristics relative to the place types (e.g. auto ownership,

transportation costs, commute travel behavior, employment proximity, and urban form). Case studies

are provided for each place type. The report also includes scenario studies to analyze the effect of

additional growth in reducing VMT. A template is provided for communities to assess station areas in

comparison to others, and this tool can be used to determine how to lower VMT in an individual zone.

TOD Typology

The typology creates 15 distinct place types by identifying the number of miles the typical household
within each transit zone will travel in a year and whether the area is primarily residential, employment,
or a balance of the two. Understanding where an individual transit zone sits in this spectrum, or how all
of the transit zones in a region compare to one another can make it easier for stakeholders to identify
strategies to reduce VMT or to take advantage of existing low VMT places. The 15 place types are
organized by VMT on the vertical axis and use mix on the horizontal axis.

Table 1. VMT Types

Figure 4: Performance-Based Place Types

Household VMT Type VMT Range mesidential Empioymant
1 - Low < 9,100
2 - Low-Moderate 9,100 to 11,600 Highest VMT
3 - Moderate 11,600 to 14,300 -
4 - High-Moderate 14,300 to 17,200
5 - High > 17,200
E
Table 2. Use Mix Types E
Percentage of s
. workers relative T
Use Mix Type to workers and <
residents
1 primarily 33.3%or less v
residential R ——
3% (15

Percent of Intensity from Workers

Place
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The purpose of this typology is to compare place types within a system or across multiple systems.
Putting transit zones into their regional contexts illuminates the differences in TOD performance. The
report compares the station area place types within the Chicago region and between the Chicago and
San Francisco Bay Area regions.

Figure 5: All Stations Sorted into Performance-Based TOD Typology Figure 6. Chicago Regu;.n P\ace Types

Greater Chlcago Reglon
Place Types

Residential Balanced

Employment

30,000

25,000

20,000
High
igh - Moderate
VMT 15,000 R
Moderate

Legend
10,000 Place Types

- Residential  Batseced

Eipioyment
gt vMT
sigh-moderate v |

-1 Yranapertation

» Sustion

= Einta Highuinga
[

| = et Sy tTl]nlnmmm 0
— Caramter Ra

5,000

Employment Percentage of Total Intensity
Workers/ (Workers+Residents)

Table 4. Normative Metrics

Residential Places Balanced Places Employment Places
Place es -} i i
e Lowvmr FOWMed i vmT Modymt HENMod vt BT Modvmr HEMMod e vMT
T vmMT vMT
Total Intensity 54,215 24717 12581 EPEVM 64155 21762 [REERLL) EPYPRN 109306 34,914 [REELDLC)
(residents + workers)
Residents 44293 20106 10,229 2716 BN ssaa 1764 [ 2,065
Workers 9,923 4,612 2,351 713 34280 11,031 BCRCT) 96,725 29,811 [EELYTYY
Workoryresaonts | 105 [ insn NN s e =
Households 16214 7,684 3,906 974 15466 4,646 2,429 5,828 2,524
Houseliold Size 271 261 262 195 221 241 243 158 167
Gross Density
500 216 103 76 a0
(units/acre) m
Residential Density | = 5, 238 121 105 58 514 2086
{units/acre)
Block Size (acres) 42 41 5.7 188 3.7 538 85 9.9 237 86.7
Monthly T Cost $422 $563 5688 $781 $906 5394 3597 $721 $794 $900 $713 $920
Yearly T Cost 55060 36752 38255 | o MESUEE 5473z §7166 ECTTTANEETELCIMEETNCCE 55560 $8,550 $11,081
‘I:i':f: EZ‘;';;' $31,713  $35643 $41344 [ CErCUNEETRYEE 354 $43395 $51138  $65544 $43,935 $57,562
)
Travel Time to Work | o5 ¢ 314 274 255 216 229 187
[minutes)
Employment
Proximity 233,890 127,448 65,640 20,788 [EGReIELIEILN 73393 27,131 [ECLRadETCEELN 99,648
Transit Access Index | 31 19 13 B
Autos/Household 0.45 082 118 171 0.52 0.87 122 168 0.48 074 111
Home Joumey to 58% 39% 23% 8% 43% 25% 14% 8% 25% 16% 13%
Work Transit
Home Journey to
Work Walk,/Bike, 68% 47% 27% 10% 84% 40% 11% 58% 37%
Transit
Workplace Journey o o
T Work Tromeit 33% 20% 11% 38% 17% 3% 38% 16%
Workplace Journey
to Work Walk/Bike/ |  47% 30% 18% am% 23% 5% 43% 19%
Transit
Normative Metrics

In addition to VMT and use mix, each place type has other characteristics such as travel time to work,
average median income, auto ownership per household, and gross density that can be used to evaluate

performance. These other characteristics are ‘normative metrics.’

When generalized by place type,

they can identify common trends.

-BRPT-
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Key Findings

Auto Ownership & Transportation Costs:

- [
Transit zones in low VMT places types tend to have
low transportation costs and low rates of Wl-
automobile ownership. Auto ownership in the s u%
lowest VMT places average 0.5 cars per household. 1.2 = -
"

Commute Travel Behavior:

Low VMT place types exhibit more transit ridership U_B = 0_9 ] 3
and higher rates of walking and biking to work than v

high VMT transit zones. This finding is equally true  Lowmsnr 05 = 05 =5
of commutes by residents living in transit zones

EER
¥

o
o
¥

and commutes by workers who work in transit )
::.':"; Household Autemobile Ownership

zones. Transit commute mode share in the lowest 10 By Rasidents) v
VMT place types is from 5 to 11 times greater than Leow T7"MT transed zowes bave lower car onnershis rafer
the national average.

Employment Proximity:
Low VMT transit zones are located much closer to employment than high VMT transit zones. A typical
low VMT place is proximate to ten times more jobs than the highest VMT places.

Urban Form:

Low VMT transit zones tend to have more intensity (residents + workers) and higher residential densities
than high VMT transit zones. Residential densities in low VMT transit zones are over 15 times as high
compared to high VMT transit zones. Additionally, transit zones have smaller block sizes.

Scenarios to Reduce VMT

Several scenarios were conducted to see how new development within station areas would impact VMT.
The scenarios show broad pictures of VMT reductions possible with increases in housing and
employment.

The typology tool can help prioritize areas for growth by showing where these changes can be most
impactful. For example, researchers analyzed how adding 2,000 households to two different station
areas in St. Louis would affect VMT. The overall VMT savings obtained from having new residential
growth happen near transit stations is significant in both examples. But because the number of people
living around Forest Park is much higher, the benefits from even small reductions in VMT are also
higher.
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6. Designing Walkable Urban Thoroughfares: A Context Sensitive Approach
by Institute of Transportation Engineers and Congress for New Urbanism (Mar
2010)

This report provides guidance for the design of walkable urban thoroughfares in places that currently
support the mode of walking and in places where the community desires to provide a more walkable
thoroughfare, and the context to support them in the future. It focuses primarily on arterials and

collectors. This document is the industry standard for Context Sensitive Solutions (CSS) and walkable

thoroughfare design. It includes many details Pedestrian Status Vehicle Status

related to corridor design and process. Application Pedestrian Priority | P Vehicle Intolerant

is generally limited to low-speed, urban arterials

and collectors, streets that require tradeoff: Focus of R >  YeiidsTolaant
d collectors, streets equire tradeoffs Rapore et

between pedestrian and vehicle priority. Separate
sections highlight various elements of the planning PSR € > (hiise Soporita

and design process. Vehicle Priority

Pedestrian Intolerant Vehicle Places
CSS in the Transportation Planning Process

The planning section contains chapters about transportation planning and project development process,
addressing how CSS can be applied at each stage and how CSS can be applied at different scales
(network, region, and corridor).

Ouiside I_:"n:!gram
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Sirategic Plans | - Davedop Projact Project Planning - Enginesring Hme Design }_, MAGNTE AR
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Plans Plans) -
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Figure 2.2 Transportation planning and project development procssses. Source: Kimley-Horn and Associates, Inc.
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Framework for Walkable Urban Thoroughfare Design
The process essentially boils down to three key steps:

1. Identify the roadway’s context zone, functional classification, and thoroughfare type
Based on the decisions made in step one, establish parameters for the size and scale of the road,
including the roadway’s target/design speed and the design/control vehicle
3. Design the roadway to best fit the characteristics of its context zone and thoroughfare type,
focusing on four major elements or “realms”:
a. Context (e.g. building scale, facades, and orientation)
b. Streetside (e.g. sidewalks, landscaping, street furniture, and transit stops)
c. Traveled way (e.g. bicycle, transit and vehicle lanes, and medians)
d. Intersections (e.g. corner and mid-block crossings, signals, striping, and turn lanes)

Context zones describe the physical form and character of a place. Context zone is a primary
consideration in selecting design parameters of urban thoroughfares. Context is defined by multiple
parameters, including land use, density and design features.

RURALIIIIIITIELEIIIIIIII TRANSECTILLILIIIINIOTINIIIIUREBAN
| RURAL CONTEXT ZONES | URBAN CONTEXT ZOMES | DBTRICTS

—+—

EE:

DA SERE°

C-5 cE¥renzone|C+6 corttone

G_ GENERAL

C1 zoke ™ |C:2 Bme  |C-3 ™ URBAN 200

ZOKE

Figure 4.4 llustration of a gradient of development patterns ranging from rural in Context Zone 1 (C-1), to the most
urban in C-6. Source: Duany Plater-Zyberk and Company.

Functional classification defines a thoroughfare’s function and role in the network and governs the
selection of certain design controls. Functional class may determine continuity through a region and the
types of places it connects, purpose and lengths of trips accommodated, level of land access and level of
access management, type of freight service, and types of public transit services.

Thoroughfare type governs the selection of the thoroughfare’s design criteria and, along with the
surrounding context is used to determine the physical configuration of the thoroughfare.
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Tahle 4.3 Relationship Between Functional Classification and Thoroughfare Type

Thoroughfare Types
FREEWAY/
EXPRESS-
Functional WAY/PARK- RURAL RURAL ALLEY/REAR
Classification WAy HIGHWAY | BOULEVARD | AVENUE STREET ROAD LANE

Principal Arterial

Mino Ao *

Collectar

Local

Shaded celz represant thoroughfare pes that are not addressed in this rapart

Table 4.4 Urban Thoroughfare Characteristics

Urban Number of Desired Transit Median Driveway Curb Pedestrian Bicycle Freight
Thorough- Through Operating Service Access Parking Facilities [1]  Facilities Mvmt. [2]
fare Type Lanes Speed Emphasis

(mph)
Freeway 4106+ 455 Express Required o Ha Ha Optional sepa- Regional truck
rated pathway or | route
shoulder
Expressway/ 4t 6 45-55 Express Required o Ho Optional sepa- | Optional sepa- Regional truck
Parkway rated pathway | rated pathway or | route
shoulder
Boulevard 4tob 30-35 Express and Local Required Limited Optional Sidewalk Bike lanes or Regional truck
parallel route route
Multiway dto 2535 Express and Local | Required on Yes from Yes on Sidewalk Regional route!
Boulevard access lanes acoess lane a00ess local deliveries
roadway only on access
roadway
Ayenue 2tod 2530 Local Optional Yes Yes Sidewalk Bike lanes or Local trudk route
shared
Street 2 25 Local or none Ho Yes Yes Sidewalk Shared Local deliveries
only
Rural Road 2 25-3% Lozal or none Ho Yes No No Shared or shoul- | Local deliveries
der only
Local Street 2 25 Local or none Ho Yes Yes Sidewalk Shared Local deliveries
anly
AlleyiRear Lane 1 10 Hone No Yes No Shared Shared Local deliveries
only

Shaded cels represent thoroughfare es that are nof addressed in this repart

Notes:

[1] Boulevard, Multiway Boulevard, &venue, and Street thoroughfare types have sidewalks on both sides. Sidewalk width varies as a function of context zone, fronting land use and other factors.
[2] Freight mavementt is divided into three categories: 1) Regional truck route, 2) Local truck route and 3) Local deliveries only. Cells show highest order of trude movement allowed.

The remainder of the document provides specific design standards, similar to those found in other road
design manuals, for different combinations of context zones, thoroughfare types and predominant land

uses. Design standards include not just parameters between the edges of the pavement, but also
streetside parameters. Intersection design guidelines are also provided.
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7. Urban Street Design Guidelines
by City of Charlotte, North Carolina (October 2007)

Charlotte’s Urban Street Design Guidelines acknowledge conflicts between road users (pedestrians,
motorists, neighbors, etc) and provide design guidelines and standards for road segments and
intersections. These guidelines are intended to fit with the City’s Transportation Action Plan (TAP) and
the Centers, Corridors and Wedges growth framework.

Multiple Users

The document explains the often conflicting needs and desires of all road users including pedestrians,
cyclists, motorists, transit and neighbors. An extensive matrix identifies the tradeoffs of design
elements from different users’ perspectives. For example, on-street parking helps shield pedestrians
from moving traffic, yielding a positive impact for pedestrians and neighbors, but mixed impact for
cyclists, motorists and transit because it slows traffic and opening car doors present potential safety
hazards for cyclists.

Cyclists | Motorists | Transit* | Neighbors

Cyclists Want Safer Crossings

Consider the following elements to increase cyclists visibility:

Brings cyclists into drivers’ sighty allows cyclists a
Eike Baxes headstart throwgh an intersection: should provide
bike lane approaching intersection

Achieves same as bike box, but without
designated space; casual cyclists may feel less
comfortable, although it is considered safer to
drop the lane and have cyclists merge earier for
left-tums if there is no bike box

Drop Bike Lane at
Intersection

Allows cyclists a headstart through the

Leading Bike Signal intersection; requires driver and cyclist education

Ol O @
® & OO

Create more intersections, but potentially smaller
intersections; more opportunities to avoid high
Short Blocks wolume rowutes; can potentially calm traffic and
allow more opportunities for safe crossing
treatments

0<>00I
o lo oo
o o] oo

4

4 - Positive Impact - Megative Impact ¢ - Mixed Irapact or Use With Caution ¢ - Meutral

A six-step process is provided on how to apply these guidelines to reflect the appropriate context and
provide for the safety and comfort of all users to the best extent possible.

Define Land Use Context

Define Transportation Context

Identify Deficiencies

Describe Future Objectives

Define Street Type and Initial Cross-Section

oV .k wNPRE

Describe Tradeoffs and Select Cross-Section
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Steps 5 and 6 may be repeated if the initial cross-section should be refined to better address the

transportation and land use objectives.

Detailed Guidelines
Chapters 4 and 5 contain the detailed guidelines for street segments and intersections. The segment

guidelines are organized by street type, as specified in the Transportation Action Plan. The five street
types (Main Street, Avenues, Boulevards, Parkways, and Local Streets) follow a continuum where main
streets are the most pedestrian-oriented and parkways are the most auto-oriented. For each street
type, the segment guidelines show a generalized cross-section with different zones and discuss a variety
of design elements including posted speed, number of through lanes, lane width, sidewalks, on-street
parking, curb extensions, lighting, block length, utilities, traffic calming, medians, pedestrian crossings,
bus stops, bike lanes, planting strips, driveways and pedestrian refuges. The guidelines specify which

design features are appropriate for each street type.

Rk JE=a\ P
itk b
] @
e o E £ @ 5
~ g v 2 I} "ni.l 2 @ £ |
- ~ Q i 2 ] = ™~
B D - B §
| o =4 = o = |
i = = i [} ] E B
g 7 H 3 > > £ o % ko
< (] 5 = ] - z
& & &
Face-of-Curb to Face-of-Curb

[ Right-of-Way [

The intersection guidelines are organized by street type, similarly to the segment guidelines. The
intersection guidelines contain a matrix that specifies which design elements are appropriate for
different types of intersection approaches. For example, at a main street intersection, the pedestrian
level of service (LOS) objective for the main street approach is LOS A, whereas it is LOS B for avenue or
boulevard approaches. The design elements for intersections include pedestrian and bicycle LOS
objectives, motor vehicle v/c threshold, median, pedestrian refuge, number of through lanes, left turn
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lane, bike lanes, curb extensions, bus stops, curb radii, crosswalks, ADA ramps, traffic control, and

lighting among others.

The final chapter is a glossary, which describes the purpose, benefits and design considerations for
different elements within the guidelines. It includes graphics of many design elements.

The appendices define the methodologies for calculating pedestrian and bicycle level of service and

contain design guidelines for curb return radii.
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8. Multi-Modal Corridor and Public Space Design Guidelines
by Indianapolis Regional Center & Metropolitan Planning Area (Aug 2008)

A multi-modal transportation system is a network of facilities designed for joint use with connections
between two or more modes of transportation. This manual proposes recommendations for
development of multi-modal facilities in order to realize the vision of a balanced transportation system.

Planning Guidelines

This section describes the planning concepts behind the development of the guidelines. The guidelines
describe multi-modal district types and their proposed locations in the Metropolitan Planning Area.
Then, a number of corridor typologies that serve the needs of the districts are described, corridor
overlays (or special characteristics pertaining to certain districts or corridors) and some recommended
transitions between multi-modal corridors.

Districts and Corridors

The basic corridor framework of the district is composed of placemaking corridors at the center
containing the district node, thru corridors at the district edge and connector corridors connecting the
two. Local corridors access the balance of the district.

Corridor Class

mmmm MM Placemaking corridors
at District Modes

" feg,
. u

e MM Thru corridors
between or aleng District
edge

e MM Connector corridors
connect District nodes
and edges

o
s
%
#
E]
-
o

— MM Local corridors form
-

- i
4..‘.- L . -‘_... .--“. networl within District
District Mode: economically intense center of the - Subdistrict: ~'2 mi radius, walkable scale to Rapid Transitf
N district, served by transit hub, placemaking corridors - % Line Bus stations; corresponds to character districts in the
and placemaking character " Regional Center Plan 2020
. Distrier Center: ~1/4 mi radius, walkable scale for & ': Multi-Madal District; =1-2 mi radius; bikeable scale; max,
frequent trips;"park once”, shuttle/circulator transit *#"  extent without subdividing into walkable subdistricts

stops

Figure ES.5 Schematic of the relationship betwean corridors and districts.
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District Typologies
1. Central Business
. Village Mixed-Use
. Cultural

2
3
4. Campus
5. Transit-Oriented
6

. Village Residential

DLl CENTRAL BUSINESS PEDESTRIAN

DISTRICT DIAGRAM CHARACTERISTIES

4 Carts Busesss Padeiran Dusnc 3 30 a1, ol | D TRICT CHARACTERISTICS

Aol BeanasPodatran D (CAFD)i mar fwn ratarancad z2 oy 3 danza

nsa oottt T o Urigua Qualiy Hiub, Miowd Use
Dirict scaa TZ mbs radius, Subdlsicnss

mdcllﬂill:rmmlvbdm:f w ussz |"=‘"""If::"‘:|:l:':: Essantial principles of a Cantral Distrct

Instational.  strong rusidsestl zompanan, and requantly Incuce:

Cors Conder | Socl Strast. Bousward Gty
thal

som hiscoric Indsirtal uses th ars often adapied to mora
urkae eamtar uzaz Thi s zedl doneity of uses eraates the

orm B e [RRTr— i G T

ecomomic nd wser population base Imparich for mull. — e trall
T e o e et = 30 Comergncs oftwo or moramuiti-mada corridors sqfz Offica
mm“mmm“ pninon and ragienal Intar-modsl transportatian hub Durada Cora mﬂ;x b:«m:"" 3.,.,:;
A sl 2nd viedl Coneral Business Pedesirian Districe has 40 Slewar vahicdar trafic Schacl, 13 popuiation. ERT/Ru
e ossd o 50 Sonsa of ity throughot derict S S0 o o,
and chte-couped e of o snes mcking comercio sl ey of Mo chracartsiesachared thingh » 1k s o 0 e bl M i
aubural hocpiaity. guaraveatal adicaonal, mstteaal 0 uses and wakable seironmant. g g —
i il onponi, e ek W BT ey oo me D . o publicuse Han Trrac a0 B BT
N el b o e e Y wm——
et s fen dbpted s mars b g . 2 and saron popuiaton i he Vg 0 agons mest st e e sy i
Mizxed-Uss Focdaszriza Dizzrice It 1z 3 regoml dustration, 80 Fagoenal dastration.
PepESTRIAN CONNEETITY INDEX Inchrapei Ragorl Cnar 1 aned 2= 3 Comral
District S focwars mied) | Moo Giosed Locor Busingsz Fadsstrian Diserics. A Cntral Businass Padssirian - 90 Euliding design and sice davelopmens it considers
=2 ! e T e thamsads ol pacssirtans, blcydlsts, ed trangt ssaes
I z oo e i o e o el St o of s, o, s ancion
Ragiona! Carcr s gt sob-chivie. s Cora, b of e ot 1 seeseas
8 0 Town Canter, Transis. Criented, Vilags Maesd Uss, Histoic 1o usion of govsenmant fnstautions and sar

fag lbrary, community cantsr, sc) to support

ot o R v ik, Campes, 0 Uy e
9z 1o 10 First flor uses that ganarata oot trafic 18 hours 3
Figura 141 showes  shamate strt g for the CIPD.
[ —— e gty i e SO
Disirict S faquars mier) | o o7 Giosed Locor use Incansity Increases towards the center of the district s bused on o half mile scale, utockes Me rvers and 120 Rasidantial bass that generates 24 hour activity.
a3, i P and Is cantarad om 3 transit hub, 3o i3 seala is 3 half mils i form s tocesthat defios he adges of deics. A e Caiot aking rh:dpnlm:dmh A gid of spaced mat-
radius The hub iz of transic and facittates transpsrt bo the plscumaking nsdes - aress of Itensly ot placemek ing crossiaods
12 waslly accassibla o the pedeatrian.  Fraquant trips ars theis coalignowent with trensi stops nd heds. Land use in the Ceatrol Buskvess Podestrian Distict k orgasized 1o promsts o
e WA s i £, (e At b b v e bt o
il il b 3 partuly gh Inncy (e phare et ety of acey o shova b gt couckasanoe
T W, i s elond s e B Lok ey e o s v sy
modhl corridors ars of HhAr INGRSEy aNciMIOrS NUMAOR g sl it with hih ries and abundasd retad and
B v within i qartar mbe Non miltmodsl corrdors ted offce spoce o Fers 34 1 gk, Phte cowetsyof 88C -
e e o St vl o, Sl 4 e s oo )
Disirict Szs fsquars mil)_| o of Clazed Loops ariet’ cors.
T 0 T g or o s ound s e
et e, bouir
o £l Incs 3 hatf o I e an,um..,.sn
as ) walkabia zcak. Eha dirict borders ara often laz pormiabla
[ 0 Consaquantly. the dstrict has lass padastrian crossings at
5 5 1 ik, s iving g pace coridors, parks and
pkay a s bardart.
Fure 202 Mubimal cosnacivty ndces based o0 apiog
danitie, same for ol dices unless otherwice specifed.
= CERALBIESOBTUANDSTNCT 3 4. COMTRAL SUSESs PSRN DETAICT ool monown T RAL SIS PEDETAN DSTRCT
4 CORROGES METRIGES
(e T T =y Prsan iy [ordes W Cenirol Busiress Pedeatrian Diefrict
et o (17 Waden vard
Wilage Mined-Lga Pedosirian Diemct
'LR} Lirtgan P ol ) Corv et - .
Tl Prcesayian DS
9] Euturban Prcrerion Comider )
= Comcus Pedeatrian Dainct
(3 coci orea -
- — Traned Crannd Fefosian Disric
(&) Nodarn Partwmy Somdor
e Visgs Reskderd ol Prcdesirisn Obsirkci
oy e
o X 1 (58 Lom Gammer ar [ther bon-Padustrian Diainct
b:'m 1.~ f‘-‘“J Lt 14y Commuies Gt
- * -t -
y’ " ﬁ?:) EBubutan Commaiar Comides
' [ Tmn Uil
3 ~ Tramedtion Porisl
= — [:l:-j Lrizan Canngrior G omidor e -
s " Canis
7 ' @:I [ —— — High Capaciy Ragad Tinsi Canie
& Lo Eve s Trare Gakan
(= (73 Uik Gominer
= Arm A
() Cuimt 5wt
- ., = Mk Mol Cowedor
(‘i) Pleyris Bouevand Covidor
M I I [ = bon - M- Mooa | Sl
1 () O Zaroct Coridor
n a
. rl 1= ] @nra-qﬂwmms- Carrhion
3
i Coribary HETHCRHE DiaGRAN
I_[!:,"l Commerral Sarvs Comdor Conia @nd Do A aisreniss
T ™ p G@l Pimsicental Servcs Gormidor ] o skt s T B
- L) oy
-:) . |_',|n_.AF|lc|Jl|| s B and
B Figure 49.01 The network diagram schematically shows the
relgtionship between corriders and districts in o theoretical
network. The CBPD shows rings of increasing intensity the closer
- v to the center of the district.

Multimodal System Design Guidelines
| | Appendix G: Best Practices Research




The different pedestrian districts for each locality within the Metropolitan Planning Area are shown in a
map series.

Corridor Typologies

Placemaking Corridors
Thru Corridors
Connector Corridors
Local Corridors
Off-Street Corridors
Service Corridors
Overlays

Multi-Modal Transitions

O NV A WNPR

There are several different typologies within each set. For example, there are four different corridor
types under Placemaking Corridors: Multimodal Modern Boulevard, Multimodal Pedestrian/Urban,
Multimodal Pedestrian/Suburban, and Multimodal Social Street. Each corridor type has a defined set
of characteristics, including functional classification and location within district, ROW width, street
geometrics and metrics, modes accommodated and modes discouraged, dominant land use pattern,
facility determination (for pedestrian, bicycle and transit facilities), typical thoroughfare classification,
streetscape and green infrastructure, and special design guidelines. These characteristics are
summarized in matrix form.
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Each corridor type has a 3-4 page summary that defines the function and characteristics and provides

illustrations.
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This section describes the concepts behind public, quasi-public and private spaces and the elements of

the streetscape (called component zones) that constitute the public and quasi-public space and

streetscape.

Figure 1371 Built Environment Sphere Diagram.
This figure is for illustrative purposes only.
diagram demenstrates the concept of spheres of the
built environment and does not represent application
nor preferred  dewelopment
arrangement. Locations of spheres will vary by district,

of desipn  guidefines

corridor and use.

The

The transition area
betwien the public and
private, induding the public
sidewalk, building Bcade,
the first level building uses,
and any parking or apan
space available to public
USArs,

Straet travel lanas,
parking lanes, and any
transit, bicycle, ar
arest planting rones.
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Portions of the building and
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building occupants ar cthar
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wrban form bullding
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Figure 138.] Component Zone Diagram. Definitiions are provided in the table below.

Compenent Zones

Within the guideline descriptions for both district and corridor typologies, additional detailed guidelines are further
categorized into “Component Zones."” These compenents fit inte the “Built Environment Spheres” and are a way to
abstractly apply design guidelines to both public and private development based on a “menu” of components that reflect
real-world scenarios. It is possible that certain zones may be addressed differently depending upen the relevant district or
corrider. For example, bike facilities can either be provided as a multi-use path to serve both pedestrians and bicyclists, or
may be provided as a combination of on-street bike lanes and collector sidewalks. The component zones, classified as either
a continuous “way" or as discontinous “zones", are defined below and represent toolkit options in realizing the district
and corrider typologies.

Zone Diagram Definitions

BW Bicycle Way: area where bicycles travel.

BTW Bus Transit Way: area where bus transit vehicles travel or stop to load and unload.

cZ Crossing Zone: area where pedestrians or other non-motorized modes interface with and traverse through
motorized transportation zones.

CHZ Clear Height Zone: vertical distance between a transportation facility and the lowest overhead obstruction.
Mote: There is not a separate design guideline for the CHZ, rather, its requirements are addressed in all other zones.

FZ Frontage Zone: area of interaction between the pedestrian way and grade-level uses.

MUW | Multi-Use Way: area for shared use between multiple alternative transportation users.

PAZ Pedestrizn Activity Zone: area for public gathering in both the public, quasi-public, and private spheres.

PW Pedestrian Way: area where pedestrians travel,

RTW Rapid Transit Way: area where rapid transit vehicles travel or stop to load and unload.

SPZ Street Parking Zone: area within the roadway where vehicles are permitted to stop, stand, or park, with
various levels of permission andfor restriction.

52 Separation Zone: area of protection between the roadway and the pedestrian way that contains various utilities,
signs, and streetscaping elements.

VTW Vehicle Travel Way: area where motorized vehicles (automaobiles, trucks, buses) travel.
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Each of the component zones has several pages of design guidelines. A matrix at the end of the design

guidelines section specifies minimum zone dimensions for each of the district and corridor typologies.
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Overview of Methodology
Determine multi-modal districts and corridors

1.

2. Apply corridor and district typologies — understand their function, typology (characteristics and

3. Apply component zone guidelines

layout) and how they relate to each other

a. Placemaking corridor

b. Thru corridor

c. Connector corridor

d. Local corridor
e. District Node

a. Pedestrian Activity Zone

Frontage Zone

b.
c. Pedestrian Way (sidewalk/path)
d

Separation Zone (buffer)

f. District Center — % mile radius around

node

g. Subdistrict — % mile radius around node
h. Multi-modal District — 1 to 2 mile radius

S@m o

-DRPT-

Multimodal System Design Guidelines
Appendix G: Best Practices Research

Bus Transit Way (bus lanes)
Street Parking Zone (on-street parking)
Bicycle Way (bike lanes)

Vehicle Travel Way



9. Smart Mobility 2010: A Call to Action for the New Decade
by Caltrans (Feb 2010)

The Smart Mobility handbook represents an approach to integrating transportation and land use using
the concept of location efficiency. It presents a methodology for understanding smart mobility within
the context of location efficiency and identifies different place types throughout the state based on
location efficiency potential. The place types create a distinct context for transportation investments
and opportunities for mobility benefits. They are necessarily broad and should be applied at a general
planning level of detail. Finer-grained analysis would show large areas characterized as one place type
would actually consist of several subareas with characteristics of other place types.

The handbook provides multimodal performance measures for smart mobility, compares them to
conventional Caltrans performance measures, and explains how the performance measures apply to
different place types. This document has particular relevance to the Virginia statewide guidelines effort,
as it represents an effort to classify areas within a state into different place types and may be helpful in
defining multimodal districts for Virginia.

Location Efficiency: Community Design and Regional Accessibility

One of the six Smart Mobility Principles is Location Efficiency, which describes the fit between a specific
physical environment and its transportation system and services. Location efficiency is defined by two
elements: community design and regional accessibility. Community design consists of the
characteristics of development use, form, and location that combine with the multimodal transportation
system to support convenience, non-motorized travel, and efficient vehicle trips at the neighborhood
and area scale. Regional accessibility describes similar characteristics at the regional, interstate and
international scales.

Exhibit 6: Location Efficiency Factors and Smart Mobility Benefits

Strong Community Design, Strong Community Design,
Weak Regional Accessibility Strong Regional Accessibility

Strong
 Presence

Smart Mobility Benefits: Smart Mobility Benefits:
Moderate to Strong Strong to Very Strong

Strong Regional Accessibility
Weak Community Design

. Community Design
Location-Efficient Elements |

Weak
Presence

Smart Mobility Benefits: Smart Mobility Benefits:
Weak to Moderate Moderate to Strong

N o
Regional Accessibility C Stong e
Location-Efficient Elements p FProsence g

L
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Place Types across California:

The report identifies seven place types, some of which are further broken down into subcategories:

vk wNe

Compact Communities

agricultural lands
6. Protected Lands
7. Special Use Areas

Urban Centers — further categorized into urban cores and urban centers

Suburbs — further categorized into centers, corridors, dedicated use, and neighborhoods
Rural and Agricultural Lands — further categorized into rural towns and rural settlements &

Close-in Compact Communities — further categorized into centers, corridors and neighborhoods

The handbook defines the levels of community design and regional accessibility for each place type, and

shows how each place type fits in the location efficiency spectrum.

Exhibit 7: Smart Mobility Place Types
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Exhibit 8: Smart Mobility Place Types and
Location Efficiency Potential
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Key planning activities and priorities for transportation, development and conservation projects and
programs are identified for each place type. A brief discussion on place type transitions over time
identifies places as either anchored or transitional to increase location efficiency.
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of and dedicated 1o parking, and cost of parking s
conmpanent of cevsopmen costz. Whie some varladon
Is Inevitabla, &l locadons N urban cemers shoukd have
a srong presence of community design and reghnal
accessbilty elmants. Location sfficlancy can sac made
chaice and lengih of many p ypes becausa of mbed uss
and tha cemralky of regional destinaons such as culural,
medcal, and aducational Insthutlns, Kay challenges nclude
mamarring lIvabilty and providing a high quality and
coverage of sk seqvices dasphs typlcaly high costs.
Rellabiity | & kay chjecilve guiding Irkesiment and
CperEllans In Lrban cengers. One dmension b prodng
penpia win the abilky 1 conveniemly use walk, bike, and
high-capadty ransk modes on dedcaid ght of way.
ANGINES |5 3N SPOFOSC 0 SISt and INGEsacin operEtios
et focuzes on proding precicabie Tavel 1mes with Einc
and Inchsnt Mansgeme raiher 1hen sesking 10 refeve
recumsnE congesiion In these Nigh-acivity aress. A igh level
of newark conacivity Inorazsss relbily by connaaing

jon palis with muliple roues, making tps
mior2 drect, and sUpRoring MuKiple ways t ravel

m Designate lacalons that have the full rangs of
characiertstics describad o urban corss and centrs,
hrse planned 1o evoive 10 urban corss and cencsrs, and
N I0CAoNS o UTban Cnters.

W Pt New and evoling cemeds, kendfy thase land use,
urkan design, and ransponain kcaon efficlency
‘slemens & ba Incroduced o ennanced in order o
Increase Sman Mablity benafits.

W ACpt and 3pply performance and developmeEnt
‘SIANGards ihat encourage high-densky, mixec-usz Il
deveinpmEnt such as mUK-medal LOS and reduced
parking raquirements.

m ety areas thak have hilgh *laent” Iocatkon afficlency;
Le, where land uss, Lrban design pattaims, and

could imp
Mobily ouicomes 1 a fuler range of anspanation
tacltles and sanices were presen.

m Acress socisl squity and envrormentsl [ustice

m Exiensive retwentk of bicycle faciides. (Hzakh and
Safety, RellEtiz Motiity, Errormental Stewarcship)

m Projects providing service, facllty, and connectiviy
Improvemients i provide an equbalent (vl of acivity
conneciedness 10 dl populEton goups and all locaton-
efficlem places. (Soclal Equity)

m Convenisnt opparunites for muti-medal and mansit
Transters for all urban center users. (Soclal Equity,
Locaton Efficiancy, Emronmental SEwandship)

' For all faciies, high cegres of design and speed

Stewartship, Halih and Safety)

m Orguing re-invesTment In extng roatway fadides
protect asset yakue and provics customen satistacion.
(Emronmental Stawardship, Rallable Mobliky)

m Tran:h stations acoessed primarly by nGsrconnectng

trarelt, walking, Hicycing, typically wih very limied
{Lozatkn EMclency)

COACas I part tiough eq
coverage and qualty of Tanspoadon services,

m Oparaing swatsgles 10 opiimize use of edstng matway
capacky. (Robust Economy, Rellable Mobilty)

Likely prioties In urhan centers:

m High denslty mixed-use davelopment. (Location
EMciency, Enironmental Stawardship)

m MizcHhcoms housing In highty-accessibie kcations.
{5ocial Equy, Location Efidency)

W Emplyment centers, major insthutions, and regonal
atractions wih stang presence of community design
BlEMENEs,

m Hgh denslty develapment compiamentsd by high quallty
public rasim and corvenie Socess 1o public open
spaces. {Location EMclency, Soclal Equiy)

m Wall-dncated places for acike and pashe reraston
[Enronmental Stawandship, Locaion EFficlency)

m Design character that reflaais both locadon-efficlent
commurity design ekmENts and the paricua cesign
trachibons and styles of the location. (Envronmencal
Stewandship, Locaion EFficiency)
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Smart Mobility Performance Measures

The handbook defines 17 performance measures that relate back to the six Smart Mobility principles.

These performance metrics are similar to conventional Caltrans metrics but redefined and

reemphasized.

Exhibit 11: Smart Mobility Performance Measures

Goal

Location
Efficiancy

Reliable
Mability

Health and

Emviranrnental
Stewardship

Social Equity

Rizbust
Economy

Performance Moasura

1. Support for Sustainable Groeth

2. Transit Mode Share

3. Bccessibility and Connectivity

4. Multi-Modal Travel Mability

5. Multi-Modal Travel Refiabilty

6. Multi-Modal Service Guality
(Lewel of Service: LOS)

7. Mutti-Modal Safety

8. Design and Spesd Suitability

9. Pedestrian & Bicycle Mode Share
10, Climate and Energy Corservation

11. Emissions Reduction
12.Equitable Distribution of Impacts

13. Equitable Distribution of Access
and Muobility

14. Congestion effects on Productiity

15 Effcient Us= of Systern Resaurces

15, Metswark Performance Optimization

17. Rebrnon investment

Recommended Metrics

Corsistency with regional Sustanable Communities Strategy or Albernative Planning
Strategy mesting regiona peformance siandards. Comparnizon of alematives bazed on
acres of land corsumed, ard relative reductiors in induced YMT through: compact land
use strategies, demand management, and network management.

Parveriags of trips within @ comidar or region ooourming by bus, il or by other famn of
highrcecupancy-ehicle.

Mumber of houssholds within 303 minoks fransil nde of major employment carmer, within
20 minuke aule ride of employment, within walking distanca of schoals. ‘Weigied
regioral ravel ima and cost among iip preducers and inip atractors.

Trawel times and costs by mode betwean represenbative origire ard destinations,
aggregated cver comidor or ragion.

Ciay-to-day variability of travel fimes between represantative arigins and destinations by
mode, aggregated over cormdor or region.

Mode-zp=cific and blended LOS measures of pedestrian and bicycle accommodation
and comfort, trarek availability and reliabiity, and auto fravel efficiency™

Colision rabe and severity by travel mode and facility, companad to statewide averages
for each Leer group and faciity bypa,

Corformance with guidance idemtifying suitable design elements and iraffic spasd with
respect bo mix of modes and adjcining land usss and area charactern ™

Percermiags of trips within @ comidar or region coournng by walking ar cycling,
WMT per capita by spead rangs relative to State and regional tangsts ™
Cuantiies of criteria polltants and GHGs

Impact of irvestrments on kew-income, minoity, disabled, youth and Sderly populations
relative o impacts on population as a whol,

Comparative travd times and costs by income groups and by minorty and non-minorty
groups for workfscheol and diher frips.

Time ko=t 1o congestion by inps that are economically productive andéor sustaining of
ezzenfial mobiity, maasured as vehick hours of delay (WHD).

fdditional WMT that are associgled with economic productivity andor sustaining of
exsarial mobiity compared with system expansion cost and impad.

WHD! per capika, per lane mie, per privabe vehide mile, per freight vehicle mie, per
transit revenua mile, and in botal.

Person mies and reverue per lana mile of raad, per transit revenua mile and per dollar
irmested (irom all public and prvate funding soures). Comparison of akerratives based
on berefits per dollar imvasted relative 10: a) systiem user benefits (ime and seperss),
ard b ather Smiart Mokility Perfomnarce Measurss,

A1 Typical resouncs: Transportation Research Boand 2010 Highway Capacity Manual,
! Typical resounces: Caltrans DL54 Complete Strests guidelines; TE pradices on Conbzt Sensiive Solutions.,
5 Targeks st by Califomia Air Resources Board under 58373, Rates of GHG emissionz and fuel consumption bath vary by speed rangs or in"

-DRPF-

Multimodal System Design Guidelines
Appendix G: Best Practices Research




Specific planning and projected development processes into which the Smart Mobility performance

measure can be implemented are identified. The handbook provides examples of agencies across the

nation who have successfully implemented these metrics and outlines the guidelines, methods, and

tools and data needs for each performance measure.

The handbook ties together the concepts of performance metrics and place types by specifying modal

emphasis by facility type for each place type. This prioritizes performance measures based on facility
type and place type. Some performance measures should receive high importance regardless of facility
or place type (e.g. modal collision rates, speed suitability and travel time consistency). Others vary. For
example, network performance optimization and speed management rank higher for arterials and urban
freeways than for rural freeways and highways.

Exhibit 15: Framework for Integrating Place Type and
Facility Type in Weighing Modal Priorities in Planning and
Project Evaluation Criteria

A Weighting of medas within performance maasures arierded foward tuck and
automebile modes and express buses, with primary emphasis on raffic flow efficiency.

B Parformance measures oriented boward equivalent prioritization of autos, trucks, and
busas, while pricritizing basic safety comfiort and corvenience for non-mokorized medes.

@& Performance measure amphasis placed on salety, comfort and conveniercs for nor-
mobarized mades and local ransit. Lowsr emphasis on efficiency for autes and trucks.

Arterial Collector Rural Hwy
LUrban Coras Y [ | L ] » -
Lirban Carers
Lirban Carers Y [ | L ] » -
Caniers Y [ | L ] » -
Chsa-in Compact .
Communities Comdors A [ | | - -
Maighborhoods A [ | L ] - -
Compact
Communities & u L . .
Caners Y [ | L ] » »
S.uturtﬂn_ | Comdors Y [ | | » '
Communties Diedicatad Use Armas A - - . -
Meighbomoods Y | L . [ |
Towns Y [ | L ] » »
Fura
Setflemantsifg Y | L ] - |
Protacted Lands Y Y L ] L ] L ]
Specid Usa Araas Y "y "y u "
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10.Multimodal Corridors by City of Boulder, Colorado (1996)

The 1996 Transportation Master Plan identified 10 multimodal corridors within the City of Boulder. The
10 corridors were divided and prioritized into 42 segments. The Current Funding program specifies 11
segments that can be constructed with allocated funds. Additional funds identified in the Action plan
would allow 21 of these corridor segments to be implements, while the Vision program builds out all 42

segments.

The City’s website provides several general improvements for each mode that will be implemented in

the 10 corridors:

Roadway
e Roadway reconstruction to reduce long-term maintenance liabilities;

e Improved operational and traffic flow through intersection enhancements focusing on system
bottlenecks;

e Roadway improvements which support multi-occupant vehicle use;

e Roadway-related (functional efficiency/safety) improvements in priority corridors; and

e Signal coordination optimization based on current traffic flow patterns.

Pedestrian
e Complete segments of missing sidewalks to provide direct and continuous connections between
destinations and to transit;
e Continue adding enhanced pedestrian crossings at strategic locations; and

e Continue installation of pedestrian signals and crossing count-down heads.

Bicycle
e Complete missing bicycle trails and bicycle lanes to provide direct and continuous connections;
e Construct needed underpasses at high volume locations to provide safe connections; and

e Provide bicycle route signage.

Transit

e Deploy the high-frequency Community Transit Network (CTN);

e Construct enhancements at key high-frequency transit stops to include, at a minimum, transit
signs and pavement platforms. At higher demand transit stops, shelters, benches and trash
receptacles will be provided; and

e Operational system efficiency improvements, such as bus bypass lanes, bus signal prioritization
and other improvements to increase the efficiency of the CTN.
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Multimodal Corridors

S

Current Funding

Action Plan

Multimodal Corridor Investments

Vision

Shaded areas
represent
corridor
investments.

11 of 42 Corridor Segments

» Maintain current CTN

* HOP * BOUND 3
» SKIF * DART

*JUMP' +«STAMPEDE

«DAS

Existing RTD Service
N Exizting CTH Service

Shaded areas
represent
corridor
investments.

21 of 42 Corridor Segmenis

Transit
» Maintain CNT plus Leap and Orbit

Existing RTD Service o
N cuicting CTN Service
EEEE CTN Orbitleap Senvice

Shaded areas
represent
corridor
investments.

42 of 42 Corridor Segments

+ Grid-based City and County CTN

WNEE CTH OrbitLeap Service -
#EEE CTHN Vision Senvice

» Maintain existing Special Transit
funding

Corridor Improvements

Roadway

» Increase funding to 25% of total
Special Transit
costs

» \Web-based real time v
transit information

« Roadway reconstruction to reduce long-term maintenance liabilities
» Improved operational and traffic flow through intersaction enhancements focusing on system “bottlenecks™
» Provide roadway improvements which support multi-occupant vehicle use

» Implement roadway-related (functional efficiency/safety) improvements in priority corndors

Pedestrian

« Sidewalks, pedestrian crossings, pedesinan signals improvements

Bicycle
» Trails, lanes, underpasses

Transit

« 3top enhancements, facilities, operation efficiency system

* I[ncrease Special Transit funding in
response to
growing aged
population

* \Web-based real time -
transit information for all & -
buses traveling within b
the City of Boulder 4 ¢

http://www.bouldercolorado.gov/index.php?option=com content&view=article&id=355&Itemid=1624
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11.Transit Service Design Guidelines by Virginia Department of Rail and Public
Transportation (November 2008)

The Transit Service Design Guidelines were compiled by the Virginia Department of Rail and Public
Transportation (DRPT) in 2008 in an effort to provide communities with guidance on starting new transit
service. The guidelines are intended to help local governments, transit providers and citizens better
understand the types of transit systems and services that are available to meet community and regional
transportation needs, as well as helping DRPT in making recommendations to the Commonwealth
Transportation Board for transit investment.

The guidelines are an excellent primer for anyone interested in basic information about how to plan for
transit and key considerations for matching local needs with solutions. Some of the basic considerations
include: local land use, trip patterns, affordability, economic development goals, environmental factors
and many others. It describes various planning studies that a community might undertake to determine
transportation needs, and describes what steps a community might take depending on their level of
experience with transit. The document also outlines various other cost-effective, transportation demand
management (TDM) options to consider before investing in transit. Examples include: Alternative Cash
Incentive Program, Carpool and Vanpool Matching, Car Sharing and Bike Sharing Programs, Flexible
Schedules, Guaranteed Ride Home, Parking Cash Out Programs, and Telecommuting.

Two sections of the document are particularly relevant for this study. The first is the section on land use
considerations, which outlines transit supportive development levels by transit category. While adopted
from FTA and ITE, these two tables can help provide a framework for understanding Multimodal
Districts and TOD placetypes statewide.

Development Levels Supportive of Rail

Measure Development Level
Population densities (persons per square mile) 6,667 - 15,000
Employment Served 125,000 - 250,000
Central Business District commercial floor to area ratio (FAR) 6.0 - 10.0
Other commercial floor to area ratio (FAR) 1.0-2.5
Residential dwelling units per acre 10-25

Sources: Federal Transit Administration: Guidelines and Standards for Assessing Transit Supportive
Land Use - May 2004

Development Levels Supportive of Fixed Route Bus

Measure Development Level
Population densities (persons per square mile) 2,500 - 4,000
Employment Served (per acre) 4-5
Commercial floor to area ratio (FAR) 0.35-1.0
Residential dwelling units per acre 4-5

Sources: Institute of Traffic Engineers, A Toolbox for Alleviating Traffic Congestion, 1998; Pushkarev and Zupan,
1977; Ewing, 1999; Cervero, et. al., 2004; TCRP Report 100, 2003.
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Transit Service Guidelines

The second item of interest is the section on Transit Service Guidelines. This section of the
guidelines provides an overview of specific modes within each of the four transit mode categories:
Rail, Fixed Route Bus, Demand Response Bus, and Ferry. Individual modes range from small vans
serving low-density rural areas to high capacity rail systems providing quick, convenient service for
commuters traveling in high-density urban areas. For each mode, a brief description is provided,
along with typical physical and operating characteristics of the system such as station spacing and
frequency of the service. Typical physical and operating characteristics of each mode are
presented in ranges. Information also is provided about how the service might be operated, and
over what periods of time and days of the week. For the purposes of this study, this type of
information will help to inform the composition of a multimodal district, and can further be linked
to different land use characteristics associated with TOD.

Streetcar

MNew Orleans Regional Transit Authority The Portland Streetcar

Description

Streetcars are rail transit vehicles designed for local transportation, powered by electricity
received from an overhead wire. Streetcar systems are in operation in such locations as New
Orleans, Portland, Oregon, and Seattle. Many other localities are considering streetcar systems
to support downtown circulation needs.

Several others cities, such as Memphis, Little Rock, Tampa, and Kenosha, Wisconsin operate
heritage streetcars, which combine local transportation with historical nostalgia. These
systems are used frequently by tourists and visitors to travel to downtown areas.

Typical Characteristics

= Capital cost $10 - $30 million per mile

s Operating cost $.50 - $.85 per passenger mile
= Service distance 2 - 4 miles

* Streetcar stop spacing 0.10 - 0.25 miles

+  Speeds (avg/manx) 8- 12 mph/45 mph

* Service frequency 8- 15 minutes (peak)

20 - 60 minutes (off peak)

*  Span of service 7 days per week
5:00 a.m. to 1:00 a.m. on weekdays
6:00 a.m. to 1:00 a.m. on weekends

s Streetcar capacity 30 - 20 seated (plus standees)
s Typical loads 150 percent in peak
e Maximum capacity 565 passengers per hour

(75 passengers per car/every 12 minutes)
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12.Station Site and Access Planning Manual,
By Washington Metropolitan Area Transportation Authority (May 2008)

The Station Site and Access Planning Manual provides | FGuURE 1-1: ACCESS HIERARCHY

station area and facility design guidelines to maximize ,

accessibility for all Metrorail passengers. It is intended FEDESTRm% ePadantrinll
to address physical design and operation issues that

arise during the planning and design phases of

development projects within transit station areas. Key BICYCLES -
transit access principles, approaches and parameters
. A . . - + Bus Rapid Transit
are provided to clarify transit access needs while TRANE—- : Other Bus Servics
serving as a flexible guide to allow designers to find the . i
best solution for any situation. * Pick-up/DiGp-off Larie
* Paratransit and Shuttle Bus
+ Accessible Parking
The document acknowledges that all modes of access KISS & RIDE 'Eﬁ{*' Qlﬂﬁmp y
to a station cannot be given equal priority. As such, + Motorcycle Parking ’
the station site facility design guidelines prioritize o Al
facilities based on mode, as illustrated in the access
. . . ; ; + Accessible Parking
hierarchy, Wlth pedestrlan .and sensory-impaired PARK & RIDE \ zirege 0 S
passengers having the highest importance, followed by Vehicles
bicycles, transit, Kiss & Ride and Park & Ride. VAT

Basic planning considerations tell designers what facilities should be provided for each access mode.
Dimensional guidelines specify standards for these facilities and are accompanied by design illustrations.

Pedestrian facilities have the highest importance for access. Conflicts between pedestrians and other
modes should be minimized through the provision of direct pathways designed for maximum pedestrian
safety. Pedestrian design considerations include connectivity, walkway surfaces, elevation changes and
intersection treatments. Bicycle access is the second highest priority, with a focus on enhancing
R A . connectivity and providing safe

and convenient parking and
storage. Transit has the highest
priority of all motorized modes.

ry

— Padastrian . . . .

- Ploza Design considerations for transit

oS B L N SR, include location and connection
] aay, NNl Bus Bays of bus stop relative to Metrorail

station entrance and exit, transit
priority improvements, walkway
and stop canopies, and bus bay
layout and location. Kiss & Ride
and Park & Ride facility design
considerations include pick-up
and drop-off zones, parking
layout, and revenue control.

Additional Parking /
Jaint Development

Existing
Davalopmant
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TABLE 2-2: SITE DESIGN STANDARDS

Ref. No. | Facility Standard
211 Pedestrian Walkways \Width varies according o procedures described in Appendix D. The minimum width for walkways
is &-0" plus an additional 1'-5" buffer from building edges or street curbs.
211 Pedestrian Waiting Areas at Bus The minimum uncbstructed walkway widths along bus platforms are as indicated in Table 2-1
25 1.3 | Platforms and as shown in Figure 2-4.  For bus platforms that share sidewalk space with non-bus
412 passenger traffic, the minimum width must be calculated according to procedures described in
Appendixz D and with the minimum widths indicated in Table 2-1.
2.8.2 Padestrian Waiting Areas in Kiss & Ride Width varies according to procedures described in Appendiz D, The minimum unobsiructed
413 Crop-OffiPick-Up Zones sidewalk width iz &'-0" plus an additional 1°-8" buffer from building edges.
241 Bicycle Path &-0"_minimum width
2432 Bicycle Lockers -2 w8 with a 8" aisle at sither end (2 lockers back to back)
233 Crosswalks and Curb Cuts dinimum width same as walkway required at all walkway'road intersections
2582 Sawtocth Bus bays (Standard Bus) 70" lzngth with &' indent as shown in Figurs 2-4
2532 Sawtooth Bus Bays (Articulated Bus) '28 length with &' indent as shown in Figure 2-4
281 Tangent Bus Bay (Standard Bus) 8" w44 # 45 taper at rear of bus bay aray and 70" taper af front of buz bay amay (Figurs 2-3)
2581 Tangent Bus Bay {Articulated Bus) 25" x 88" + 48" faper af rear of bus bay amay and 70 faper af fronf of bus bay srray (Figurs 2-3)
251 Bus Lane Widths 18" through lane as shown in Figures 2-2 and 2-4. See Figure 2-5 for turning lane widths.
252 Bus Storage Bays Zame as tangent bays.
4.1.2 Bus Shelter Minimum equivalent of one §'%12' or §'%«24' shelter per bus bay, as directed by WMATA. (Fig. 2-4)
251 Bus Loop Radii 20" outside radius fo curb, 45" centedine radius, 30" inside curb radius (Figures 2-5 and 2-8)
283 Automobile Turming Radii 23" outside curk radius on access roads, 15" curk radius in parking faciities
26868 Maotoroycle Parking Spaces 4w g
282 Hiss & Ride Curb Side Pick-Up/Drop-Off Automohbile spaces: 3' x 30", Shuttle Bus spaces: B '« 25', Taxi spaces: 8" x 22
Lane
283 Hiss & Ride Parking Spaces ADA and Driver-Attended: 8' x 18" (45 degres); Short-Term: 8.5 x 18" (angled or B0 degree)

Directional guidance for the joint development of facilities illustrates how the station can best fit within

the surrounding development and existing transportation network.

Planners, developers and

community members working together will create vibrant memorable places. Guidance in the Station
Site and Access Manual includes procedural strategies to encourage coordination between planners and
developers so both can effectively contribute to and benefit from transit station and create a transit-
oriented community.

FIGURE 2-4: SAWTOOTH BUS BAY

The design guidelines can be used by developers
during joint development projects and should help
clarify design expectations and ease coordination
between developers, site designers, and transit
planners in the review and approval process. Design
considerations for joint development projects
include: setbacks between transit alignments and
buildings; location of bus stop transfer facilities;
maintenance of pedestrian
provisions for pedestrian safety, street patterns,
parking considerations, landscaping
wayfinding signage and security features.
making initiatives, like provision of open space and
strategic grouping of public facilities, should be
employed to allow the transit facility to serve as the
catalyst for an activity center.

CONFIGURATION_

3 < | tion of B TraFic

connectivity and :
Y ‘;ﬁ‘% H ERENNAN| %:;& £ et s
oy . b g "h € Toie Grn 1 4 Trash
amenities, ss = itk : L
Place R el T
£ it 2} 1y
]|-\ E m“ e—— 7, £ h:’w ) 1
& 'riél <) Dircton o B Traffe
.,agg

Typical Plan - Articulated Bus Bays and Platform
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This document will help in developing prototypical station area designs, as it acknowledges the conflicts

of access between modes and offers guidance for establishing priorities.

Most relevant to this study effort is the definition of different station area types. Stations located in a
dense downtown area will have different characteristics than stations located at the end of the line or in
a low-density area. Although not a primary focus of the document, the Station Area Access Manual
defines three different area types. This classification serves as a guide to understanding which transit
site facilities may be expected in a particular geographical area.

Core Stations: These are
stations located in a high
density, downtown areas, such
as Washington DC, Rosslyn, and
Crystal City, where other
Metrorail stations serve the
adjacent area. These stations
are accessible primarily by
walking, bicycling, and bus.

Mid-Line Stations: Mid-line
stations are typically located in
areas with low to medium
density and are usually accessed
by Park & Ride, Kiss & Ride, bus,
bicycling, and walking modes.
Mid-line stations are located in
areas where other Metrorail
stations are further away and
serves a greater area, thus many
customers must rely on the non-
walking mode to access the
station.

Terminus Stations: Terminus
stations are located at the end
of Metrorail lines. Typically,
terminus stations are accessed
by Park & Ride, bus, Kiss & Ride,
then walking. However,
comprehensive regional
planning that improves
pedestrian and bicycle access to
the station could increase the
walking and bicycle mode.
Terminus stations typically
serve a wide geographical area
that normally extends beyond
the greater Washington area,
creating a high demand for Park
& Ride mode.
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13.Transforming Tysons: Vision and Area Wide Recommendations, Tysons Land Use
Task Force, by Fairfax County (September 2008)

In 2005, the Fairfax County Board of Supervisors created the 36-member Tysons Land Use Task Force to
gather community input and recommend a land use and transportation plan that would transform four
future Metrorail stations in Tysons Corner proposed as part of the extension to Dulles Airport from
suburban office parks into livable urban centers. Three years later, the task force presented its
recommendations for an innovative vision and area plan for land use, transportation, environmental
stewardship, public facilities and urban design.

transit-oriented development
district

Tysons is divided into eight districts, four surrounding the future rail
stations and four creating a transition to adjacent communities. Land
use designations within each district are articulately described and
carefully selected to achieve a unique sense of place and logical layout
of destinations and paths of travel.

The vision for Tysons consists of six guiding principles:

Create a people-focused urban setting which significantly increases residential opportunities;

Redesign the transportation network with a strong focus on transit, walking, and bikes;

Place a strong emphasis on the environment;

Develop a vital civic infrastructure of the arts, culture,

recreation and the exchange of ideas; .

5. Sustain and enhance the contributions of Tysons as the N e
county’s employment center and economic engine; and :

6. Create an authority for implementation that provides the *%- =

flexibility, accountability, consensus and resources necessary

to achieve the vision. ]

PwnNE

._"]I':‘t

The area-wide land use and transportation plan emphasizes the
working together of multiple elements to create a center with a
sense of place. The land use designations and transportation
recommendations are reinforced with connections, amenities, o

strategically located parking and a focus on a people-scaled " it
environment.

b Intensity Around Transit

The Tysons plan is an excellent example of a specific area plan that
approaches the different aspects of transit-oriented planning and
design from a holistic perspective. Each element (urban design, land |+ A Metwork of Green
use, transportation, etc) is viewed through a unique lens, but focuses
on overarching guiding principles. The urban design designations are :
different from the land use designations and intensity designations, -//
but all come together to achieve a unified pattern for intensity in the '

center with decreasing densities and a well thought-out circulation
plan. The Tysons plan demonstrates how an individual locality might | =
apply statewide recommendations at a smaller scale.

4. People-friendly Tronsporfation
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Land Use

The land use component stresses
transit-oriented development, a
balance of jobs and housing,
defined neighborhoods, protection
of the edges, and well-integrated
community benefits. Over 95
percent of all development will be
located within a half-mile of the rail
stations or within 600 feet of the
circulator, with transitions between
the higher densities near the rail
stations and the lower densities of
the adjacent communities.

In addition to the traditional land
use map with categories like
residential mixed use and office

Tysons Area Land Use, Parks and Open Space Network

[0 R

Lawnuse

[ Reddemiatbsnd e

[ T

B simive

[ oncewse

W e

@ ciicircivy

W i cpes s

b

A CONCEPTUAL MAP 1- The plan envisions a new Tysons transformed into a compact
walkable urban center with a balance of jobs and housing focused around transit
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mixed use, the area is also subdivided into intensity categories.
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This section on intensity may be of particular use to the Virginia statewide effort as it contains specific
definitions and standards. The intensity categories are based on distance from transit (Metro and
circulator). Each category has a range of allowable densities, expressed by a minimum and maximum
FAR to allow the flexibility to respond to market changes while ensuring all development will be
consistent with the vision and support the transit investments. Areas closest to the Metro stations have
the highest densities, and densities decrease incrementally as you move away from the Metro stations.

The tiered density approach is coupled with requirements for a mix of uses and infrastructure to
guarantee other livability factors are in place. Land use guidelines include considerations for affordable
and workforce housing, parcel consolidation and coordinated development plans, and existing uses and
buildings.

TABLE 1: Maximum Allowable Floor Area Ratios

Mon-Residential Residential Development FARs
Development FAR

With green With offses With offset ond
building banus- for required green bonus:
LEED Silver 6% | Before Bonus | offordoblef LEED Silver 6%
LEED Gald 8% workfore LEED Gold 8%
LEED Plmtinum housing LEETY P i
1% 10%
0 - 1/8 milz el b.36 &l 12 .54
from Metro 648 T8
6.6 18
178 —1/4 mile 41 414 25 54 567
from Metro 432 5.74
44 585
174 —1/3 mile i 212 al BN 17
from Metro 114 184
i1 39
1/3 - 1/2 mile 175 184 75 a3 47
from Metro 187 151
153 358
(1 — 400 fe=t 25 265 25 il 115
from circularor 27 12
k] 3115
400 — &00 feet 15 159 1.5 1.8 1.85
from circuloror 1.62 1.52
165 1.95
Mote: In the case of residential FAR, the bonus and offset will be =ach opplied to the allowakle

maxirnum before bonuses; they will not be compound=d. For mixed-use development, the allowabls
ritenzity will bland the residentiol and non-residential FARs proportionally
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Transportation

The transportation recommendations focus on improved mobility within the area for greater mode
choice, a system of circulators, regional connectivity and new urban standards for all streets and roads.
A functionally classified street map is coupled with illustrated typical sections to demonstrate the
versatility of the street system in allowing different types of trips to use different streets. To ensure
Tysons residents can get around without a car, a system of three circulator routes will extend the reach
of the Metrorail system and connect the districts. Bicycle and pedestrian movement is integrated in the

design of the street network. Transportation demand management and parking management strategies
are also discussed.
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4. COMNCEPTUAL MAF 5- A fundamental transformation of Tysons transportation is

required with a network of walkable streets, bike lanes, and a robust transit system
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Urban Design

The urban design recommendations consist of general Urban Design Principles and more specific Urban
Design Guidelines. The Tysons Land Use Task Force consolidated a ‘constellation’” of Urban Design
Principles to provide the framework for transitioning to the future. The principles address regional
identity, identifiable centers and edges, vibrant streets and walkable block pattern, quality public realm
and natural features, mix of uses, balanced growth and community benefits, and edge areas.

The Urban Design Guidelines provide more detail and direction on how to implement the principles and
create the desired urban form. The guidelines organize the urban fabric into four elements: blocks,
streets, pedestrian zones, and buildings. Several general guidelines for ]
each of the four elements are applicable throughout the Tysons area =
regardless of district. More detailed guidelines are specific to three
distinct character zones:

1. Station Core Zone
2. Circulator Zone
3. Transition Zone

Tysong Araa Character Zones

) s
LRBAN CHAREL TN
- Stoi e v Lorm
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r:l Farnilkin Toa

4. Conceptual Map showing Character Zones

These detailed design guidelines include specifications for block size, parking, build-to lines, setbacks,
bulk, massing, building articulation, fenestration, transparency, landmarks, gateways and public art.
The plan also contains sections on environmental stewardship and public facilities, incorporating aspects
of sustainability, stormwater management, green architecture, parks and open space, and community
services.
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Implementation Strategy

The area-wide plan is accommodated by an implementation strategy that establishes priorities and
responsibilities, recognizing the need for evolution to achieve successful implementation. More detailed
planning will be required, including preparing district plans, identifying the circulator alignment, creating
a coordinated parks and open space network, and crafting an environmental stewardship strategy.
Other essential elements include establishing an implementing authority, a funding strategy, public-
private partnerships, a regulatory framework, and a phasing plan. National examples of cities that have
successfully utilized innovative implementation strategies are provided, including the Midtown Alliance
in Atlanta and the Downtown Denver Partnership.

PRESEMNT FUTURE
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14.Street Design Guidelines, by City of Roanoke, Virginia (July 2007)

The City of Roanoke created and adopted its Street Design Guidelines to provide viable transportation
options, ensure its city streets serve all modes of transportation, enhance pedestrian and bicycle safety
and convenience, encourage active living, reduce congestion and improve air quality.

These guidelines provide a local example of classifying streets based on function and character. The
statewide Virginia guidelines could use the approach of the Roanoke Street Design Guidelines as a basis
for the multimodal corridors element. The City of Roanoke classifies its street network into three
categories by function and character: arterials, collectors, and locals.

The City also organizes its land area into eight character districts that describe the general building style,
development form and land purpose.

1. Downtown 5. Suburban Residential Neighborhood
2. Village Center 6. Local Commercial
3. Recreation/Open Space 7. Regional Commercial
4. Traditional Residential Neighborhood 8. Industrial
Roanoke's Street Hierarchy Roanoke's Character Districts

Legend
[JeityLimits

Character Districts

B cowntoun

B vinage center

- Recreation/Open Space

Legend

: 5
Ccity Limne J Traditional )
o " -
Local Street i Suburban

Collector Street s Local Commercial
m— Arterial Street o oas 1 z I r=vional Commercial o a5 1 2
m VDOT Freeway I——————— i Industrial — o0

The Street Design Guidelines provide corridor recommendations for each street type within each
character district. These corridor guidelines organize the street cross-section in to seven zones as they
relate to automobile accommodations, bicycle accommodations, pedestrian accommodations, transit
accommodations, trees, signs, and lighting. Street cross-section illustrations of the street types for each
character district demonstrate the ideal minimum width for each zone. Preferred and retrofit options
are presented, acknowledging that the ideal cross-section may not be attainable in all instances because
of right-of-way constraints.
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Preferred Multimodal Options for Retrofit Options for
Downtown Character Shstrick Collector Streets Downtown and Village Center Character Districts
Village Center Character District “Main Streets” Local and Collector Streets
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General streetscape guidelines are provided for elements like benches and bicycle parking that are
applicable to all areas with the city regardless of character district.
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15. Arlington County’s Transit Corridor Growth Strategy

Since the 1960s, Arlington County has successfully concentrated high-density development within Metro
corridors and preserved lower-density residential areas throughout the County using a variety of
planning and policy documents, regulatory tools and ordinances. The General Land Use Plan describes
broad goals and establishes policies that focus on areas within Metro Station Areas and Metro Corridors.
It also establishes zoning mechanisms to achieve these goals. Policy plans and land use plans for the
Rosslyn-Ballston and Jefferson-Davis Metro Corridors provide the foundation for a unified long-range
planning approach. Sector plans for the individual station areas delve into the details of urban design,
zoning, transportation, and market trends, distinguishing the unique character of each station area.
Arlington County continually tracks development statistics within the Metro corridors dating back to
1960 to quantify its success.

General Land Use Plan

The General Land Use Plan’s goals include concentrating high-density development, promoting mixed-
use development, and increasing the supply and variety of housing within the Metro corridors. It
concentrates the highest density uses within walking distance of Metro stations; tapers densities,
heights and uses down to single-family residential neighborhoods; and provides for a mix of office,
hotel, retail and residential development. The Plan establishes regulatory mechanisms, namely special
coordinated mixed-use zoning districts which allow FARs that exceed general zoning designations and
special residential zoning districts which promote tapering of heights between higher-density
commercial development and lower-density residential neighborhoods.

Each station area serves a unique function within the corridor. Rosslyn is a first class office and business
center. Courthouse is the County's government center. Clarendon is planned as an "urban village."
Virginia Square contains a concentration of residential, cultural and educational facilities. Ballston is
developing as Arlington's "new downtown."

Crystal City Sector Plan

This sector plan provides the policy framework, master plan, and implementation steps for the Crystal
City planning area, a 260-acre (0.4 sg. mi.) area within the 361-acre (0.6 sg. mi.) Crystal City Metro
Station Area, as defined by the General Land Use Plan. It includes a discussion on the impact of regional
growth, including identification of activity centers and their dispersion along major transportation
corridors. It is an example of high density mixed use neighborhood and an economic engine with high-
rises approaching full build-out of existing plans.

The planning area for station has an oblong shape. It is 1.3 miles from north to south and varies in
length from east to west with a maximum width of 0.5 miles. It excludes the areas of low-density
residential. Within the planning area, the plan defines neighborhoods and districts based on use
characteristics and identifies destinations. It also distinguishes the ways in which the transportation
infrastructure influences the area, local and collector streets connecting places within the area, and
large arterials acting as barriers or edges to the districts.

East Falls Church Area Plan

The East Falls Church Area represents an example of a commuter station area with park-and-ride and
kiss-and-ride facilities. It is less dense than the other Metro station areas within Arlington County. The
East Falls Church Area Plan provides a policy framework, concept plan, design guidelines, and
implementation actions.
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The study area includes the commercial development and multi-family housing along I-66 and some of
the single-family housing. Much of the existing single-family housing is not included, even though it is
within a quarter-mile of the Metro station, in an effort to preserve it. The plan introduces the
Neighborhood Center concept, a collection of three low- to medium-scale mixed use development
nodes, each with its own specific character and role. These are essentially different mini-districts
working together to create a cohesive whole.

Clarendon Sector Plan

Clarendon represents a future "urban village" with public spaces, accessibility, connectivity and a rich
mix of uses to achieve a sense of place and uniqueness. The sector plan includes policies on urban form,
transportation, land use, historic preservation and other topics. It includes urban design guidelines and
a matrix of implementation recommendations. The station area boundary is approximately a quarter-
mile radius within the Metro Station areas.
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D. Virginia’s Statewide Integrated Multimodal Planning Framework

The Virginia Department of Transportation (VDOT) has taken numerous steps in recent years to better
accommodate multiple modes in its transportation planning and design process. This section reviews
the various policies that support integrated, multimodal transportation in Virginia including:

Policy for Integrating Bicycle and Pedestrian Accommaodations
Context Sensitive Solutions Policy

Urban Development Areas

Secondary Street Acceptance Requirements

e Chapter 527 Traffic Impact Analysis Regulations

e Access Management Regulations and Standards

e VTrans2035 and the Virginia Surface Transportation Plan

1. Policy for Integrating Bicycle and Pedestrian Accommodations

In March 2004, the Commonwealth Transportation Board (CTB) adopted the “Policy for Integrating
Bicycle and Pedestrian Accommodations.” The policy identifies bicycling and walking as fundamental
travel modes and states that all transportation projects will start with the assumption that
accommodation will be provided. The intent of the policy is to integrate bicycle and pedestrian
accommodations into all of VDOT’s procedures and projects, therefore increasing multimodal options
for Virginians. Following the adoption of the policy, a VDOT interdisciplinary team was formed to
promote the funding, development, operation, and maintenance of bicycle and pedestrian
accommodations. The team developed updated procedures and best practices for VDOT including
guidelines for coordinating with localities, planning level cost estimates, and updated construction and
maintenance scoping forms to ensure inclusion of bicycle and pedestrian accommodations.

The procedures identified by the team include:

e Guidelines for coordinating with localities that encourage the development and use of bicycle
and pedestrian plans as the primary resource for discussions regarding accommodations

e Spending two percent of the paving budget in each VDOT Construction District to provide paved
shoulders

e (larification and guidance for when the Policy’s six exceptions can be used, those exceptions
are: (1) absence of need for accommodations, (2) environmental or social impacts that outweigh
the need for accommodations, (3) evidence that safety would be compromised, (4) costs
excessively disproportionate to the need, (5) project purpose and scope that do not facilitate
the provision of accommodations, and (6) locations where bicycle and pedestrian travel is
prohibited by state or federal law

e A decision process tree to evaluate and document how bicycle and pedestrian accommodations
are provided during the scoping of VDOT managed projects

e Revision and updates to numerous design and maintenance forms and instructional memos

Note: In May 2007, VDOT issued a Department Policy Memorandum (DPM) on Implementation of the
CTB Policy for Integrating Bicycle and Pedestrian Accommodations. This DPM provides definitions,
procedures, and exceptions and identifies reference materials to clarify and supplement the Policy, to
the extent necessary for operational effectiveness and compliance.
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VDOT has embarked on a three-tiered approach to further integrate the policy in daily VDOT business
practices, which includes:

e Development of a Bicycle Policy Plan

e Development of a Pedestrian Policy Plan

e |Implementation Plan for both the Bicycle and Pedestrian Policy Plans

VDOT is currently developing a Statewide Bicycle Policy Plan that provides a framework to implement
the bicycle portion of that policy and establishes a vision for the future of bicycling in the
Commonwealth. It builds upon past VDOT initiatives to ensure that bicycle facilities are an integral
component of the transportation system. It provides goals and objectives, recommends actions, and
sets a platform for the development of a series of performance measures that will track progress over
time. The Statewide Bicycle Policy Plan specifically addresses the following areas:
e The Plan provides strategies for enhancing the implementation of the Policy for Integrating
Bicycle and Pedestrian Accommodations approved by the CTB in 2004.
e It establishes policies to guide the planning and design of bicycle facilities.
e [t identifies opportunities for enhancing coordination between and within the various levels of
VDOT, as well as with stakeholders outside of the organization.
e It recommends training programs needed for professionals who are responsible for planning
and designing bicycle facilities.
e It sets forward benchmarks for tracking the implementation over time.

The Bicycle Policy Plan does not identify specific bicycle and pedestrian projects, but provides planning

level guidance and policies that address the need for providing access, connectivity, and integration
across individual modes to make bicycling a safe and feasible commuting and recreational alternative.

2. Context Sensitive Solutions Policy

VDOT’s Context Sensitive Solutions (CSS) policy promotes transportation facilities that provide
transportation safety and mobility, while also fitting the physical setting and reflecting concerns
regarding scenic, aesthetic, historic, and environmental resources. The CSS policy seeks a realistic and
practical balance between transportation goals and community values and needs. It encourages
enhanced stakeholder engagement and consensus on clearly defined project goals before proceeding to
the design phase of a project. The CSS policy requires VDOT to consider that motorists, pedestrians,
bicyclists, and public transit vehicles jointly use transportation systems for both transportation and
recreational purposes.

3. Urban Development Areas

In 2007, the General Assembly added Section 15.2-2223.1 to the Code of Virginia requiring high growth
localities to designate Urban Development Areas (UDA) in their comprehensive plans by July 1, 2011
(counties) and July 1, 2012 (cities and towns). UDAs are intended to improve the coordination between
transportation and land use. They include locations with reasonably compact existing development that
can accommodate 10 to 20 years of projected growth.

The comprehensive plan must provide for commercial and residential densities within urban
development areas that are appropriate for reasonably compact development at a density of at least
four residential units per gross acre and a minimum floor area ratio of 0.4 per gross acre for commercial
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development. These minimum requirements fit very well with necessary development levels to support
fixed route bus and going beyond the minimum requirements can achieve a level that supports rail.

The amendment to the Code also requires comprehensive plans to incorporate principles of new
urbanism and traditional neighborhood development, a development strategy that encourages smart
managed growth. The legislation highlights a number of key principles which may include but are not
limited to: pedestrian-friendly road design, interconnection of new local streets with existing local
streets and roads, connectivity of road and pedestrian networks, preservation of natural areas,
satisfaction of requirements for stormwater management, mixed-use neighborhoods, including mixed
housing types, reduction of front and side yard building setbacks, and reduction of subdivision street
widths and turning radii at subdivision street intersections. Encouraging well-designed development and
growth in appropriate areas can help reduce trip lengths, encourage trips by other modes, foster more
sustainable development patterns, and manage costs in the future.

4. Secondary Streets Acceptance Requirements

The Commonwealth Transportation Board approved the Secondary Street Acceptance Requirements
(SSAR) in February 2009. The SSARs establish requirements that newly constructed streets must meet in
order to be accepted into the secondary system of state highways and as a result to qualify for ongoing
VDOT maintenance.

The most significant aspect of the revised regulation is that it introduces a change in public policy
regarding the design and function a street must meet in order to be added to the state system.

The Commonwealth agrees to maintain streets built by developers and accepted by counties to the
benefit and marketability of their developments. In exchange, the developer must build streets that
connect with the surrounding transportation network in a manner that enhances the capacity of the
overall transportation network and accommodates pedestrians.

The following describes the policies within the SSAR which are new to Virginia and most relate to the
context of this research:

Area Types
e The division of the state into three categories based on long-term local, regional and federal
planning boundaries.
e These area types are Compact, Suburban, and Rural.
e The importance of area types within the SSAR is that a parcel’s area type will determine the
connectivity and may impact pedestrian accommodation requirements which need to be met.
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Legend*

| | Compact Area Type

Suburban Area Type
Rural Area Type

Connectivity Requirements

Standards to ensure multiple connections with existing streets and adjacent properties.

The “connectivity index” requirement is based upon a development’s area type.

The connectivity index can be found by dividing the development’s street segments by its
intersections (street segments/intersections). The SSAR Guidance Document has an extensive
section on these calculations and definitions.

Compact and Suburban area types must meet a 1.6 and a 1.4 index, respectively, while
developments in the Rural area type are not required to meet an index amount.

All newly built developments, regardless of area type, must have multiple transportation
connections in different directions. This can be accomplished with connections to existing
roads in the state system or “stub outs” constructed to the property line for a future
connection.

Pedestrian and Bicycle Accommodations

Sidewalk, trail, and path requirements are based upon density, proximity to public schools,
and the functional classification of streets.

Pedestrian accommodations are required on both sides of streets for developments with a
median lot size of one half acre or less, a floor area ratio of 0.4 or greater, and along collector
and arterial roads with three or more lanes.

Accommodations must be provided on one side of the street for developments with median
lot sizes between one half acre and two acres, developments within one half centerline mile
of a public school in Compact and Suburban area types, and along collector and arterial roads
with less than three lanes.

If a development can be categorized into both groups requiring sidewalks on both and one
side of a street, the higher requirement (pedestrian accommodations on both sides of the
street) shall apply.

Context sensitive street design — Revised street design requirements to provide initial design
that will serve as built-in traffic calming and help ensure appropriate vehicular speeds. The
SSAR also offers increased flexibility to use low impact development techniques to help
reduce storm water runoff.
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New development proposals initially submitted to counties and VDOT after June 30, 2009, must comply
with the requirements of the SSAR.

5. Chapter 527 Traffic Impact Analysis Regulations

In 2006, the Code of Virginia was amended to add §15.2-222.1, which establishes procedures by which
localities are directed to submit to VDOT for review and comment a traffic impact analysis for
development proposals that would significantly impact the state transportation system. The goals of
the amendment are to improve coordination between land use and transportation planning across
Virginia by providing consistent information regarding traffic impacts of proposed land-use decisions to
local decision-makers and citizens; and ensuring traffic impacts, both local and regional, are considered
when land use decisions are made.

The requirement for localities to submit development proposals for VDOT to review through a traffic
impact analysis is triggered at three key stages of land use: comprehensive plans and amendments,
rezonings and site plans. At each of these key stages, VDOT has a fixed timeframe to review and
comment on the traffic impact of the proposed land use change. The information and comments
provided back to localities by VDOT is advisory since land use decisions remain a local prerogative.

The objectives of VDOT's traffic impact analysis include the following:

e Present recommendations for potential improvements or changes that may mitigate traffic
impacts of proposed development

e Identify impacts to the existing transportation network associated with vehicle trips generated
by the proposed development

e Identify potential impacts to bicycle and pedestrian facilities as well as to transit
accommodations

e Determine need for signal additions or modifications and other traffic engineering features

The Commonwealth has formalized this process through regulations, known as Chapter 527. In 2010,
the Chapter 527 regulations were amended to offer local governments the option of conducting a single
traffic analysis at the comprehensive plan stage of the development process for all parcels that are part
of a small area plan for an urban development area or for a transit oriented development. These
amendments will reduce the number of traffic impact analyses required for developments located
within small area plan areas in an effort to realize the benefits of compact development, which are not
always quantified when each proposed developments are considered individually.

Furthermore, the amendments require VDOT to approve a trip generation methodology that accurately
determines the traffic impacts of urban developments. VDOT will need to adopt by July 1, 2011 at least
one non-Institute of Transportation Engineers methodology or alternative trip/internal capture/modal
split rate for determining the trip generation of development proposals within small area plans. The
approved methodology will need to recognize the reduced vehicle trip generation of mixed-use,
compact development patterns and transportation demand management measures.

Finally, the amendments will ensure that the applicable provisions of the Secondary Street Acceptance
Requirements and the Access Management Regulations: Principal Arterials (24 VAC 30-72) and Access
Management Regulations: Minor Arterials, Collectors, and Local Streets (24 VAC 30-73) are included in
the traffic impact analyses.
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6. Access Management Regulations and Standards

In 2007, the General Assembly approved legislation directing VDOT to develop access management
regulations that would balance the right of property owners to reasonable access to the highway with
the right of users of the roads to mobility, safety, and efficient expenditure of public funds. Regulations
and standards address:

e Spacing entrances intersections, median openings and traffic signals;

e |ocating entrances a safe distance from intersection turning movements and from interchange
ramps;

e providing vehicular, and where appropriate, pedestrian circulation between adjoining
properties; and

e sharing highway entrances.

The Access Management Regulations took effect on July 1, 2008 for Principal Arterials (24 VAC 30-72)
and on October 14, 2009 for Minor Arterials, Collectors and Local Streets (24 VAC 30-73). Both Access
Management Regulation documents require compliance with the CTB’s Policy for Integrating Bicycle and
Pedestrian Accommodations, and require entrance design to accommodate transit users of the adjacent
highways to the extent possible.

These documents require entrance and intersection spacing to comply with standards in Appendix F of
the VDOT Road Design Manual. The spacing standards are based on functional classification (urban vs.
rural and arterial vs. collector), the speed limit, and type of entrance. Exceptions to the spacing
standards within the Road Design Manual include developments within a designated UDA or an area
that the local comprehensive plan designates for higher development that incorporates principles of
new urbanism and traditional neighborhood development (including pedestrian-friendly road design
and connectivity of road and pedestrian networks). As a condition of a commercial entrance permit,
applicants are required to provide pedestrian connections to the property line, unless the new access
point is right-in-right-out only.

7. VTrans2035 and the 2035 Virginia Surface Transportation Plan

The Code of Virginia (§33.1-23.03) and federal regulations (23CFR450.214) require the CTB to develop a
statewide multimodal long-range transportation plan every five years. VTrans2035 is Virginia’s long-
range multimodal transportation plan and sets forth an overall vision with transportation policy goals,
key investment priorities, and action items to set the foundation for future transportation in the
Commonwealth.

VTrans2035 represents a uniquely integrated planning approach, as it was developed by the Office of
Intermodal Planning and Investment and involved Virginia’s five statewide transportation agencies -
Department of Aviation (DOAV), Department of Motor Vehicles (DMV), Department of Rail and Public
Transportation (DRPT), Virginia Port Authority (VPA), and Department of Transportation (VDOT) - from
start to finish. The guiding vision of the document is a multimodal transportation system that is safe,
strategic and seamless. This vision directly relates to the purpose of the statewide multimodal and
public space design guidelines, as it promotes the safe accommodation of and complete connected
networks for all transportation modes.
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VTrans2035 acknowledges the changing circumstances and growth pressures that are increasing the
demand for transportation choices and the mobility needs of all residents. Investment priorities include
all ranges of transit service and infrastructure, from high speed intercity rail between Washington DC,
Richmond and Hampton Road and Metrorail expansion, to ensuring a state of good repair in Virginia’s
local transit systems, to improving rural connectivity with transit and coordinated human services
transportation. VTrans2035 provides high level policy guidance to integrate transportation and land use
planning, and prioritizes increasing transit usage and encouraging supportive land uses.

The 2035 Virginia Surface Transportation Plan (VSTP) follows the policy guidance of VTrans2035 and
identifies specific multimodal solutions for Virginia’s different regions, including public transportation
strategies, rail investments and highway improvement projects. The 2035 VSTP represents a
continuation of the integrated multimodal approach to statewide transportation planning in Virginia.
Public transportation recommendations balance maintaining existing assets, expanding capacity, and
investing in major capital projects like rapid transit service. The rail element of the VSTP explains the
demand for increased passenger rail service. The statewide scope of the VSTP is too broad to include
individual bicycle and pedestrian projects, but acknowledges the current regional trails available.

Several policy papers were prepared in conjunction with the VTrans2035 effort. The Transportation and
Land Use: Challenges and Opportunities paper explains how the past growth patterns and expected
growth influence the demand for transportation. It recognizes the need to accommodate future growth
with compact development patterns that create proximity, especially for transit service. Analysis of the
Fredericksburg area shows that allocating future growth into compact development areas results in
better levels of service in major roads. The Regional Accessibility paper showcases the advantages of
having proximity of activities, multimodal connectivity and transportation choices. It identifies the
accessibility issues associated with varying levels of future growth rates, and regions within Virginia
where those issues may arise. Recommendations from this paper include focusing growth in high
density communities with a mix of activities and convenient connections for all transportation modes
and expanding multimodal regional transportation networks.
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E. Other Useful Web Resources
City of Charlotte, NC. Aug 2010. Centers, Corridors and Wedges Growth Framework.
http://charmeck.org/city/charlotte/planning/AreaPlanning/CentersCorridorsWedges/Pages/Ho

me.aspx.

City of Denver, CO: Regional Transportation District FasTracks. Sep 2010. Strategic Plan for Transit
Oriented Development. http://www.rtd-fastracks.com/main_45.

Florida Department of Transportation and the Department of Community Affairs. Oct 2010. A
Framework for Transit Oriented Development in Florida Draft Report.

New Jersey Department of Transportation and Pennsylvania Department of Transportation. Mar 2008.
Smart Transportation Guidebook: Planning and Designing Highways and Streets that Support
Sustainable and Livable Communities.
http://www.state.nj.us/transportation/community/mobility/pdf/smarttransportationguidebook

2008.pdf.

Reconnecting America. Nov 2009. Mixed-Income Housing Near Transit: Increasing Affordability with
Location Efficiency.

Reconnecting America. Nov 2009. Realizing the Potential for Sustainable and Equitable TOD:
Recommendations to the Interagency Partnership on Sustainable Communities.

Sacramento Regional Transit District. Aug 2002. Transit for Livable Communities.
http://www.sacrt.com/TLC/index.stm.

San Francisco Bay Area Rapid Transit District. Apr 2003. BART Station Access Guidelines.
http://www.bart.gov/about/planning/station.aspx.

San Francisco Bay Area Rapid Transit District. Jun 2003. BART Transit Oriented Development Guidelines.
http://www.bart.gov/about/planning/station.aspx.
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F. Full Literature Review Summary Table

TRANSPORTATION SYSTEM

PLACE TYPE / CORRIDOR TYPE /

DOCUMENT/ DOCUMENT/ SCALE
ORGANIZATION DESCRIPTION (ROADWAY, TRANSIT TYPE, DISTRICT TYPE URL STATUS
POLICY TITLE POLICY TYPE (STATE, REGION, LOCAL) BIKE/PED) (DESCRIPTION)
Center for Transit Station Area This guidebook focuses on TOD station areas | Transit Oriented Primarily focuses on local Commuter Rail, Local Bus, Place types are defined according | http://www.reconne | Published in
Oriented Planning: How to and strategies to achieve TOD that Development Policy and areas, but has applicability for | Regional Bus, Light Rail, to the intensity of surrounding ctingamerica.org/pu | February
Development Make Great Transit maximizes ridership potential. It presents Strategy Guidance region-wide scales. Streetcar, BRT, Heavy Rail development, the transit blic/show/tod202 2008.
Oriented Places TOD place types and defines their technology, and the
characteristics, and provides station area characteristics of transit service.
planning principles.
Institute of Designing Walkable This report is the industry standard for Multimodal Corridor All scales Pedestrian, Bicycle, Roadway, | Context zones describe the http://www.ite.org/ | Adopted as
Transportation Urban Context Sensitive Solutions and walkable Planning Strategies and Local Bus physical form and character of a emodules/scriptcont | an ITE
Engineers and Thoroughfares: A thoroughfare design. intended to facilitate Design Guidelines place and are defined by multiple | ent/Orders/Product Recommend
Congress for New Context Sensitive the restoration of the complex multiple parameters, including land use, Detail.cfm?pc=RP- ed Practice in
Urbanism Approach functions of urban streets. It provides density and design features. 036A-E March 2010.
planning and design guidance for urban Context zone is combined with
roads, acknowledging their complexity and functional classification and
multiple functions. Application is generally thoroughfare type.
limited to low-speed, urban arterials and
collectors, streets that require tradeoffs
between pedestrian and vehicle priority.
Center for Transit Mixed Income This best practice guidebook outlines 11 Transit Oriented Primarily focuses on local N/A N/A http://www.reconne | Published in
Oriented Housing Near Transit: | strategies on how to preserve and Development Policy and areas, but has applicability for ctingamerica.org/pu | November
Development Increasing encourage mixed income transit oriented Strategy Guidance region-wide scales. blic/display asset/09 | 2009.
Affordability with housing. It defines the scale for which each 1030ra201mixedhou
Location Efficiency strategy is applicable: state/region, corridor, sefinal
city/locality, neighborhood.
Center for Transit Realizing the This policy white paper discusses Sustainability White All scales N/A N/A http://www.reconne | Published in
Oriented Potential for coordination efforts between government Paper ctingamerica.org/pu | November
Development Sustainable and agencies on how to attain sustainable blic/display asset/09 | 2009.
Equitable TOD: development. It includes a discussion on 1118ra_sustainabilit
Recommendations to | livability principles and their application to yrecommendations
the Interagency TOD; the history of federal government final
Partnership on agency coordination between USDOT, HUD
Sustainable and EPA for sustainability and livability. Best
Communities practices for agency coordination at the
state, regional and local level provide
examples on legislative measures that were
passed and funding programs. The paper
presents recommendations for short and
long term actions for different agencies.
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PLACE TYPE / CORRIDOR TYPE /

DOCUMENT/ DOCUMENT/ SCALE
ORGANIZATION DESCRIPTION (ROADWAY, TRANSIT TYPE, DISTRICT TYPE URL STATUS
POLICY TITLE POLICY TYPE (STATE, REGION, LOCAL) BIKE/PED) (DESCRIPTION)

Indianapolis MPO Multimodal Corridor | This manual is a tool for the region's Corridor Design Local Automobile, Pedestrian, The six pedestrian districts http://www.indymp | Approved in
and Public Space jurisdictions to guide implementation of Guidelines Bicycle, Local Bus, Rapid Bus, outlined in the Regional o.org/Plans/Docume | August 2008.
Design Guidelines public improvements within the ROW that Light Rail Pedestrian Plan form the basis of | nts/MM_DesignGuid

are based on attaining a balanced the district design guidelines. elines.pdf
transportation system and thoroughfare The terms Ped Districts and
character. It integrates transportation and Multimodal Districts appear to be
land use to enhance economic and used interchangeably in places,
community development and sustain the yet they are defined slightly
region's quality of life and environmental differently. A multimodal district
health. The manual outlines 6 types of is 1-2 mile radius, bikeable scale;
pedestrian districts, mapped as part of a consists of district node, center,
Regional Pedestrian Plan and establishes and subdistrict. A pedestrian
various multimodal corridor typologies. The district is 1/4 - 1/2 mile radius.
design guidelines focus on those elements

that are within the public and quasi-public

sphere, providing detailed guidance on the

application of certain multimodal

treatments for various conditions.

Numerous diagrams and pictures illustrate

the presented concepts.

Florida Department A Framework for This framework is a tool to help local Transit Oriented State Heavy Rail, Commuter Rail, The framework illustrates Available from the Draft

of Transportation Transit Oriented communities take the first steps in planning | Development Framework Streetcar, Light Rail, Bus Rapid | multiple levels TOD concepts at Florida Department Published in
Development in for TOD. It provides key considerations and | and Policy Guide Transit, Express Bus, Local the system, corridor and station of Transportation October
Florida includes a set of station area place types Bus, Pedestrian, Bicycle, area scales. Place types are and Department of 2010.

that address land use and design Automobile, Park & Ride defined by varying levels and Community Affairs.
considerations. The guidelines present types of activity and accessibility,

gualitative and quantitative information to varying types of transit, and

assess how transit ready existing varying community contexts.

development patterns are and establish Ranges for intensity/density

targets to create transit supportive indicators, mix of uses, network

development patterns in the future. The and building design, and parking

document provides goals, benchmarks and parameters are defined for each

strategies for implementation across the place type.

state.

Utah’s Wasatch Front | Transit Oriented The Wasatch Front TOD guidelines identify Transit Oriented Region Pedestrian, Bicycle, Rapid Bus, | The document generally defines http://www.envision | Published in
Development and provide general qualitative guidance for | Development Guidelines Feeder Bus, Light Rail, station areas as the area within utah.org/Wasatch%2 | 2002.
Guidelines targeted TOD areas for a large region with Commuter Rail, Automobile, walking distance of the station. It | OFront%20Transit%2

different types of transit systems. The Park & Ride, Kiss & Ride discusses ways in which TOD 0O0riented%20Devel
report highlights several main concepts of context can vary between station | opment%20Guidelin
TOD design including circulation, urban areas, but does not identify or es_2002.pdf
design, and parking and transportation organize specific place types or
demand policy, without providing districts. Layers that contribute
guantitative parameters and standards for to a TOD's context include
TOD place types. It contains a place/location (urban core,
comprehensive section on implementation suburban employment center),
and focuses on economic feasibility of TOD. development type (infill,
greenfield), and transit type.
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http://www.indympo.org/Plans/Documents/MM_DesignGuidelines.pdf
http://www.indympo.org/Plans/Documents/MM_DesignGuidelines.pdf
http://www.envisionutah.org/Wasatch%20Front%20Transit%20Oriented%20Development%20Guidelines_2002.pdf
http://www.envisionutah.org/Wasatch%20Front%20Transit%20Oriented%20Development%20Guidelines_2002.pdf
http://www.envisionutah.org/Wasatch%20Front%20Transit%20Oriented%20Development%20Guidelines_2002.pdf
http://www.envisionutah.org/Wasatch%20Front%20Transit%20Oriented%20Development%20Guidelines_2002.pdf
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PLACE TYPE / CORRIDOR TYPE /

DOCUMENT/ DOCUMENT/ SCALE
ORGANIZATION DESCRIPTION (ROADWAY, TRANSIT TYPE, DISTRICT TYPE URL STATUS
POLICY TITLE POLICY TYPE (STATE, REGION, LOCAL) BIKE/PED) (DESCRIPTION)
City of Charlotte, NC Urban Street Design This document is Charlotte's 'Complete Corridor Design Local Automobile, Pedestrian, Charlotte's streets are classified http://charmeck.org | Adopted in
Guidelines Streets' guidelines. It acknowledges Guidelines Bicycle, Bus Transit according to five street types that | /city/charlotte/Trans | October
conflicts between road users (pedestrians, follow a continuum from portation/PlansProje | 2007.
motorists, neighbors, etc) and provides pedestrian-oriented (Main cts/Pages/Urban%20
design guidelines and standards for road Streets) to auto-oriented Street%20Design%2
segments and intersections. The guidelines (Parkways). OGuidelines.aspx
go hand-in-hand with the Transportation
Action Plan (TAP) and the Centers, Corridors
and Wedges growth framework.
City of Charlotte, NC Centers, Corridors The Centers, Corridors and Wedges concept | Growth Management Local Automobile, Pedestrian, Charlotte's land area is organized | http://charmeck.org | Adopted in
and Wedges Growth | is Charlotte's vision for future growth. The Policy Bicycle, Bus Transit into three different types. /[city/charlotte/plann | August 2010.
Framework framework provides general guidance for Activity centers are concentrated | ing/AreaPlanning/Ce
future area plans on where and how to focus areas of economic activity. ntersCorridorsWedg
new growth and development. It identifies Growth corridors are radial es/Pages/Home.aspx
different areas with different characteristics spokes from city center to city
and sub-areas within those areas. It limits with typically at least three
discusses transportation and public facilities high capacity transportation
that should accompany new growth to allow facilities running parallel to each
the system to function effectively, as other. Corridors are wide swaths
appropriate for the geographic type. of land and include a variety of
land use types. Wedges are
areas in between. Transit station
areas are a subarea type of
growth corridors, the half-mile
around the station. In addition to
station areas, there are mixed
use centers that do not correlate
to a particular corridor but have a
goal for multimodal
transportation network.
City of Denver, CO: Transit Oriented Between the T-Rex line and FasTracks, Transit Oriented Region Regional Bus, Local Bus, Light The document contains a TOD http://www.denverg | Published in
Community Planning | Development (TOD) Denver is planning 23 new transit station Development Policy Rail, Park & Ride typology matrix that categorizes ov.org/HomePage/ta | August 2006.
& Development Strategic Plan and five new transit corridors. This guide is each station area into one of bid/395229/Default.
intended to help city staff to prioritize the seven different typologies and aspx
planning and implementation activities for specifies the market opportunity
TOD. It provides background info on what and priority. TOD typologies are
TOD is and TOD in the Denver context; distinguished by desired land use
specific city-wide action strategies to mix, desired housing types,
implement TOD, and briefly identifies issues, commerical and employment
opportunities and recommendations for types, proposed scale, and transit
transit corridors and station areas. system function.
Parameters and standards for station areas
are reserved for individual station are plans,
most of which are completed or underway.
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PLACE TYPE / CORRIDOR TYPE /

DOCUMENT/ DOCUMENT/ SCALE
ORGANIZATION DESCRIPTION (ROADWAY, TRANSIT TYPE, DISTRICT TYPE URL STATUS
POLICY TITLE POLICY TYPE (STATE, REGION, LOCAL) BIKE/PED) (DESCRIPTION)
City of Denver, CO: FasTracks: Strategic The Regional Transportation District (RTD) is | Agency Procedural Policy | Region Commuter Rail, Light Rail, Bus | The document does not discuss http://www.rtd- Revised in
Regional Plan for Transit the regional transit agency for the Denver- Rapid Transit, Park & Ride different TOD contexts, but it fastracks.com/main September
Transportation Oriented Aurora and Boulder metro areas, and directs RTD to track all 45 2010.
District (RTD) Development FasTracks is RTD's 12-year comprehensive development within a half-mile
FasTracks transit plan. FasTracks provides the TOD of the transit stations and
vision, goals, and strategies, It outlines the prepare an annual report on
review process for TOD development status of TOD including
proposals and focuses on defining the roles quantitative, spatial and trends
of RTD, local governments, private analysis of TOD development.
developers and other professional and
research organizations.
Sacramento Regional | Transit for Livable Sacramento's land use plan for 21 light rail Transit Oriented Local Light Rail Three light rail lines are http://www.sacrt.co | Approved in
Transit Communities stations consists of conceptual land use Development Guidelines identified, and the land use plans | m/TLC/index.stm August 2002.
plans including transit overlay zones and for each light rail station cover a
proposed development standards; joint quarter-mile radius around the
development strategies and development station.
plans for property owned by the transit
agency; and a discussion on barriers to TOD
and implementation measures. It includes
interim station area land use standards to
regulate development until permanent
transit zoning is adopted.
Bay Area Rapid BART Station Access These guidelines identify access priorities for | Station Area and Facility Region, Local Pedestrian, Bicycle, Local Bus, | N/A http://www.bart.gov | Published in
Transit (BART) - San Guidelines (Apr 2003) | different travel modes around transit Design Guidelines Automobile, Light Rail, Heavy /about/planning/stat | April 2003.
Francisco, CA stations and set goals for future mode share. Rail ion.aspx
Key considerations and design principles for
improving non-motorized access to transit
including direct walking routes, safety,
pedestrian-friendly design and wayfinding
information are provided.
Bay Area Rapid BART Transit BART's TOD Guidelines clarify the agency's Transit Oriented Region Pedestrian, Bicycle, Local Bus, | The guidelines identify three http://www.bart.gov | Published in
Transit (BART) - San Oriented priorities for TOD. It presents Development Guidelines Automobile, Light Rail, Heavy | different "zones of urgency" /about/planning/stat | June 2003
Francisco, CA Development recommendations to assist planning and Rail within a station area, defined by ion.aspx
Guidelines (Jun 2003) | development process. It purposefully does the intent and purpose of the
not cite dimensions or specify precise land people moving through them.
uses to allow flexibility in adapting to local Design principles reflect the state
conditions. The guidelines focus on of urgency within each zone.
connecting to destinations and providing
design features for different modes to foster
community, increase safey, and make the
transportation system work. Minimum
densities within station areas are included
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ORGANIZATION

DOCUMENT/
POLICY TITLE

DESCRIPTION

DOCUMENT/
POLICY TYPE

SCALE
(STATE, REGION, LOCAL)

TRANSPORTATION SYSTEM
(ROADWAY, TRANSIT TYPE,
BIKE/PED)

PLACE TYPE / CORRIDOR TYPE /
DISTRICT TYPE
(DESCRIPTION)

URL

STATUS

Metro Portland, OR

Transit Oriented
Development
Program

The Metro Portland TOD program is admired
across the nation for its public-private
partnerships, investments and incentives in
TOD projects. The 2040 Growth Concept
calls for a significant amount of the region’s
growth to be concentrated in medium- to
high-density mixed use, walkable urban
centers and corridors linked by high quality
transit service. The TOD Program provides
funds for development projects within
designated TOD areas (around rail station
areas and frequent bus stops).

Development Assistance

Program

Region

Heavy Rail, Light Rail,
Streetcar, Express Bus

Metro Portland assesses the
performance of its station areas
through by looking at its transit
orientation and market strength.
The level of performance
determines Metro's investment
priorities.

http://www.oregon
metro.gov/index.cfm

/go/by.web/id=140

Ongoing TOD
Program
created in
1998.

Center for Transit
Oriented
Development

Performance-Based
Transit Oriented
Development
Typology Guidebook

This research report introduces a unique
methodoly for characterizing and analyzing
TOD performance. It organizes rail station
areas into place types according to VMT and
percentage of workers to residents. It also
looks at other characteristics relative to the
place types (e.g. auto ownership,
transportation costs, commute travel
behavior, employment proximity, and urban
form. The report provides case studies for
each of the nine place types and includes
scenario studies to analyze effect of
additional growth in reducing VMT. The
report provides a template for communities
to assess station areas in comparison to
others and can be used to determine how to
lower VMT in an individual zone.

Research Report

National, Local

Commuter Rail, Light Rail,
Heavy Rail

Place types are organized by VMT
on vertical axis and use mix on
horizontal axis. The purpose is to
compare place types within a
system or across multiple
systems. Other measures, called
normative metrics can be
compared to the place types (e.g.
travel time to work, avg median
income, autos per HH, gross
density, etc).

http://reconnectinga
merica.org/public/di
splay asset/2010 pe

rformancebasedtodt
ypologyguidebook

Published in
December
2010.

New Jersey
Department of
Transportation and
Pennsylvania
Department of
Transportation

Smart Transportation
Guidebook: Planning
and Designing
Highways and Streets
that Support
Sustainable and
Livable Communities

This resource provides guidance on planning
and designing all classes of non-limited
access roadways in New Jersey and
Pennsylvania to fit within the existing and
planned community context. The handbook
provides tools and techniques to integrate
context sensitivity into the project
development processes of the DOTs. It
presents a set of land use contexts and
roadway types that influence the
appropriate design values. It also provides
design guidelines for roadway elements like
travel lanes and on-street parking, roadside
elements like pedestrian and transit
facilities, and general systems issues like
access management and traffic calming.

Multimodal Corridor
Planning Strategies and
Design Guidelines

State

Automobile, Bicycle,
Pedestrian, Bus Transit

The handbook defines different
land use contexts according to

and roadway types based
on

http://www.nj.gov/t
ransportation/comm
unity/mobility/guide
:shtm

Published in
March 2008.
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(California Smart Mobility: A Call | The Smart Mobility handbook represents an | Growth Framework State Pedestrian, Automobile, CalTrans is an example of a http://www.dot.ca.g | Published in
Department of to Action for the New | approach to integrating transportation and Transit, Bicycle statewide agency that has ov/hg/tpp/offices/oc | February
Transportation) Decade land use. It presents a methodology for categorized places into place p/smf.html 2010.

understanding smart mobility within the types. Place types are based on

context of location efficiency and identifies locational efficiency, which

different place types throughout the state considers levels of community

based on location efficiency potential. The design and regional accessibiltiy.

place types create a distinct context for They are necessarily broad and

transportation investments and should be applied at a general

opportunities for mobility benefits. The planning level of detail. Finer-

handbook provides multimodal performance grained analysis would show

measures for smart mobility, compares large areas characterized as one

them to conventional Caltrans performance place type would actually consist

measures, and explains how the of several subareas with

performance measures apply to different characteristics of other place

place types. types.
Virginia Department Transit Service These guidelines help localities understand Policy Guidance on Statewide guidance for Heavy rail, Light Rail, The document acknowledges the | http://www.drpt.virg | Finalized in
of Rail and Public Design Guidelines their options for implementing transit Transit Service regions and localities Streetcar/Trolley, Express Bus, | spectrum of transit network inia.gov/activities/Tr | November
Transportation service and explain which planning activities Local Bus, and others designs, target markets and ansit_ref materials.a | 2008.

should be conducted to make the effort service area sizes throughout the | spx

successful. The document explains the state. It contrasts the radial

range of different transit options available systems of VRE and WMATA with

and helps localities determine which transit the grid-type bus networks of

technology may be appropriate for their more dispersed areas.

community based on factors like density,

diversity, design and transit station type.
Virginia Department Amtrak Station Area DRPT staff and local planners collaborated to | TOD Station Area Plans Regional (Amtrak Corridor) Commuter Rail, Local Bus, The document identifies each Available from the Finalized in
of Rail and Public Planning and Land create six transit oriented land use plans at and Local (Station Areas) Pedestrian, Bicycle, station's unique function and Virginia Department | November
Transportation Use Analysis existing and potential Amtrak stations along Automobile character within the corridor and | of Rail and Public 2008.

the 1-95/1-64 rail corridor linking Washington establishes overarching themes Transportation.

DC, Richmond and Newport News. Station specific to each station area. Itis

Area Plans present land use plans for unclear why each station was

compact development with particular urban chosen, but together they

design characteristics around the station represent a range of station area

areas to achieve a walkable transit oriented types, from rural towns to

place. The Plans provide in-depth analyses downtown centers.

of the resulting effects of creating these

TODs, including assessed market conditions,

economic impacts, and potential funding

mechanisms. Traffic, transit, pedestrian and

bicycle analyses assess the effects of

increased activity around the train station

for all modes, and infrastructure and service

improvements are noted in the report.

Environmental effects for water resources,

historic sites, hazardous materials and

protected species are also addressed.
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http://www.dot.ca.gov/hq/tpp/offices/ocp/smf.html
http://www.drpt.virginia.gov/activities/Transit_ref_materials.aspx
http://www.drpt.virginia.gov/activities/Transit_ref_materials.aspx
http://www.drpt.virginia.gov/activities/Transit_ref_materials.aspx
http://www.drpt.virginia.gov/activities/Transit_ref_materials.aspx
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Washington Station and Site Illustrates how station site facilities should Station Area and Facility Regional (Metro system) and Heavy rail, Pedestrian, Bicycle, | Stations are classified into three http://www.wmata.c | Published in
Metropolitan Area Access Planning be planned to optimize pedestrian and Design Guidelines Local (Station Areas) Local bus, Light Rail, Streetcar, | general types: Core Stations, om/pdfs/planning/St | May 2008.
Transit Authority Manual vehicular access to Metro, with focus on Kiss & Ride, Park & Ride Mid-Line Station, and Terminus ation%20Access/SSA
(WMATA) physical design and operational issues. Stations, according to the variety | PM.pdf
Similar to BART's Station Access Guidelines. of modes used to access that
station and surrounding
development density.
Washington Joint Development Outlines the general practices of the joint Procedural Guidelines Region Heavy rail, Local Bus N/A http://www.wmata.c | Revised in
Metropolitan Area Policies and development program. Under this program, om/pdfs/business/G | November
Transit Authority Guidelines WMATA markets publicly owned property to uidelines%20Revisio | 2008.
(WMATA) developers to create TOD projects. WMATA n11-20-08.pdf
selects a developer to work with WMATA
and local jurisdictions in the development of
the property to integrate transit investments
in the development process. The Policies
and Guidelines document specifies the
program's objectives, procedures, and roles
and responsibilities of WMATA, local
jurisdictions, developers and the
community.
Fairfax County and Transforming Tysons: | This integrated land use and transportation Transit Oriented Local Heavy Rail, Circulator Bus, The Tysons area is divided into http://www.fairfaxc Revised in
Tysons Land Use Task | Vision and Area Wide | plan provides a parcel level land use plan Development Plan Automobile, Bicycle, eight districts; four surrounding ounty.gov/dpz/tyson | October
Force Recommendations with intensity focused around transit, Pedestrian the future rail stations and four scorner/finalreport.h | 2008. Fairfax
transportation recommendations for a creating transitions between tm County
variety of street types that accommodate all adjacent communities. 95% of Comprehensi
modes, and urban design guidelines development is concentrated ve Plan
specified by character zones. Itisa within walking distance of transit amended in
nationally recognized model for TOD (1/2 mile of rail or 600 feet of the June 2010.
planning. circulator). The urban design
guidelines organize the area into
three different character zones
(station core, circulator and
transition) and provide guidelines
for blocks, streets, pedestrian
zones and buildings. Streets are
classified by function and range
from arterial to local street.
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http://www.wmata.com/pdfs/planning/Station%20Access/SSAPM.pdf
http://www.wmata.com/pdfs/planning/Station%20Access/SSAPM.pdf
http://www.wmata.com/pdfs/planning/Station%20Access/SSAPM.pdf
http://www.wmata.com/pdfs/planning/Station%20Access/SSAPM.pdf
http://www.wmata.com/pdfs/business/Guidelines%20Revision11-20-08.pdf
http://www.wmata.com/pdfs/business/Guidelines%20Revision11-20-08.pdf
http://www.wmata.com/pdfs/business/Guidelines%20Revision11-20-08.pdf
http://www.wmata.com/pdfs/business/Guidelines%20Revision11-20-08.pdf
http://www.fairfaxcounty.gov/dpz/tysonscorner/finalreport.htm
http://www.fairfaxcounty.gov/dpz/tysonscorner/finalreport.htm
http://www.fairfaxcounty.gov/dpz/tysonscorner/finalreport.htm
http://www.fairfaxcounty.gov/dpz/tysonscorner/finalreport.htm
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Hampton Roads Vision Plan This vision plan acknowledges the need for Vision Plan Region Local Bus, Enhanced bus, Place types are categorized by http://www.hrtpo.or | Draft Report
Metropolitan Document: A Transit | integration of land use and transit plans. Express bus, Bus rapid transit, | land use type, density, mix and g/TPO_SpecReports. | published in
Planning Vision Plan for The plan identifies major activity centers Streetcar/Trolley, Light Rail, design characteristics. Each place | asp April 2009.
Organization Hampton Roads based on HRPDC demographic estimates and Commuter rail type is given a range of typical Public
projections and examines the land use housing and job densities and a meetings
composition of current and potential transit list of feasible transit options. held and
corridors that could connect the centers. The place types do not have a public
Potential transit corridors were evaluated to specific shape or area size, and comments
assess the "transit supportiveness" of the can be applied at any scale. received by
governing land use policies and regulations December
and the feasibility of implementation. The 2010. Final
document includes guidelines for transit Report
supportive development, drawing mainly underway.
from the Virginia Transit Service Design
Guidelines (4Ds) and FTA guidelines. It
provides a matrix of place types localities
can use to plan for feasible future transit
corridors. It also includes a vision for
transportation demand management.
City of Norfolk Downtown Norfolk In the advent of light rail, Norfolk's Vision Plan & Transit Local Light Rail, Local Bus, The plan focuses on several http://www.norfolk. | Adopted in
2020 Plan downtown plan envisions itself as one large Oriented Development Pedestrian centers located along the gov/Planning/Downt | April 2009.
TOD with all development within a ten Station Area Plans waterfront, around transit own.asp
minute walk of transit, using the light rail stations, or close to a new town
stations as foundations. The plan focuses on square to be served by shuttle
the creation of place around transit and bus. Each small area has a
along the waterfront and the creation of unique vision and purpose.
improved connections between the
downtown the city's neighborhoods.
City of Norfolk Downtown Norfolk The Pattern Book accompanies the Design Guidelines Local N/A The streets are categorized by http://www.norfolk. | Adopted in
Pattern Book: Downtown Norfolk 2020 Plan and provides existing or future urban character | gov/Planning/PDFFil | April 2009.
Architectural guidelines for urban and building design that (e.g. neighborhood streets vs. es/Downtown_Patte
Guidelines for Place will be consistent with the vision of the commercial streets). Downtown | rn_Book.pdf
Making downtown plan. The book is essentially a greens and squares are also
step-by-step handbook that provides identified as a specific urban
guidelines based on street type (urban spatial type.
spatial type), site type, building height
(facade type), and archtectural style.
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http://www.hrtpo.org/TPO_SpecReports.asp
http://www.hrtpo.org/TPO_SpecReports.asp
http://www.hrtpo.org/TPO_SpecReports.asp
http://www.norfolk.gov/Planning/Downtown.asp
http://www.norfolk.gov/Planning/Downtown.asp
http://www.norfolk.gov/Planning/Downtown.asp
http://www.norfolk.gov/Planning/PDFFiles/Downtown_Pattern_Book.pdf
http://www.norfolk.gov/Planning/PDFFiles/Downtown_Pattern_Book.pdf
http://www.norfolk.gov/Planning/PDFFiles/Downtown_Pattern_Book.pdf
http://www.norfolk.gov/Planning/PDFFiles/Downtown_Pattern_Book.pdf
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Arlington County, Transit Corridor Since the 1960s, Arlington County has TOD and Growth Regional, Local Heavy Rail, Pedestrian N/A http://www.arlingto | Strategy
Virginia Growth Strategy successfully concentrated high-density Management Policy nva.us/departments | adopted in
development within Metro corridors and /CPHD/planning/doc | early 1970s
preserved lower-density residential areas s/CPHDPIlanningDocs | in
throughout the County using a variety of Main.aspx#bs plan preparation
planning and policy documents, regulatory for Metro
tools and ordinances. The General Land Use system.

Plan describes broad goals and establishes
policies that focus on areas within Metro
Station Areas and Metro Corridors. It also
establishes zoning mechanisms to achieve
these goals. Policy plans and land use plans
for the Rosslyn-Ballston and Jefferson-Davis

General Land
Use Plan last
updated in
June 2010.
Sector Plans
range in date

Metro Corridors provide the foundation for from the
a unified long-range planning approach. 1980s to the
Sector plans for the individual station areas present.

dig into the details of urban design, zoning,
transportation, and market trends,
distinguishing the unique character of each
station area. Arlington County continually
tracks development statistics within the
Metro corridors dating back to 1960 to
quantify its success.

Arlington County,

General Land Use

The General Land Use Plan’s goals include

Land Use Plan

Regional, Local

Heavy Rail, Pedestrian

Each station area serves a unique

http://www.arlingto

Last updated

Virginia Plan concentrating high-density development, function within the corridor. nva.us/departments | inJune 2010.
promoting mixed use development, and Rosslyn is a first class office and /CPHD/planning/doc
increasing the supply and variety of housing business center. Courthouse is s/CPHDPIlanningDocs
within the Metro corridors. It concentrates the County's government center. | GLUP.aspx.
the highest density uses within walking Clarendon is planned as an
distance of Metro stations; tapers densities, "urban village." Virginia Square
heights and uses down to single-family contains a concentration of
residential neighborhoods; and provides for residential, cultural and
a mix of office, hotel, retail and residential educational facilities. Ballston is
development. The Plan establishes developing as Arlington's "new
regulatory mechanisms, namely special downtown."
coordinated mixed use zoning districts
which allow FARs that exceed general zoning
designations and special residential zoning
districts which promote tapering of heights
between higher-density commercial
development and lower-density residential
neighborhoods.
Multimodal System Design Guidelines G-72

-DRPT-

Appendix G: Best Practices Research



http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#bs_plan
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#bs_plan
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#bs_plan
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#bs_plan
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#bs_plan
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsGLUP.aspx.
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsGLUP.aspx.
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsGLUP.aspx.
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsGLUP.aspx.
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsGLUP.aspx.
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Arlington County, Crystal City Sector This sector plan provides the policy Station Area Plan Local Heavy Rail, Automobile, The planning area for station has | http://www.arlingto | Draft
Virginia Plan framework, master plan, and Pedestrian, Bicycle, an oblong shape. Itis 1.3 miles nvirginiausa.com/ind | published in
implementation steps for the Crystal City Commuter Rail, Local Bus, from north to south and variesin | ex.cfm/11250 June 2010.
planning area, a 260-acre (0.4 sq. mi.) area Express Bus length from east to west with a Adopted in
within the 361-acre (0.6 sq. mi.) Crystal City maximum width of 0.5 miles. It September
Metro Station Area, as defined by the excludes the areas of low-density 2010 with
General Land Use Plan. Itincludes a residential. Within the planning final changes
discussion on the impact of regional growth, area, the plan defines to be
including identification of activity centers neighborhoods and districts incorporated
and their dispersion along major based on use characteristics and
transportation corridors. It is an example of identifies destinations. It also
high density mixed use neighborhood and an distinguishes the ways in which
economic engine with high-rises the transportation infrastructure
approaching full build-out of existing plans. influences the area, local and
collector streets connecting
places within the area, and large
arterials acting as barriers or
edges to the districts.
Arlington County, East Falls Church The East Falls Church Area represents an Station Area Plan Local Heavy rail, Pedestrian, Bicycle, | The study area includes the http://www.arlingto | Draft
Virginia Area Plan example of a commuter station area with Automobile, Local Bus commercial development and nva.us/departments | published in
park-and-ride and kiss-and-ride facilities. It multi-family housing along I-66 /CPHD/forums/eastf | January
is less dense than the other Metro station and some of the single-family allschurch.aspx 2011.
areas within Arlington County. The East Falls housing. Much of the existing
Church Area Plan provides a policy single-family housing is not
framework, concept plan, design guidelines, included, even though it is within
and implementation actions. a quarter-mile of the Metro
station, in an effort to preserve it.
The plan introduces the
Neighborhood Center concept, a
collection of three low- to
medium-scale mixed use
development nodes, each with its
own specific character and role.
These are essentially different
mini-districts working together to
create a cohesive whole.
Arlington County, Clarendon Sector Clarendon represents a future "urban Station Area Plan Local Heavy rail, Pedestrian, Bicycle, | The station area boundary is http://www.arlingto | Original
Virginia Plan village" with public spaces, accessibility, Automobile, Local Bus approximately a quarter-mile nva.us/departments | Sector Plan
connectivity and a rich mix of uses to radius within the Metro Station /CPHD/planning/doc | adopted in
achieve a sense of place and uniqueness. areas. s/CPHDPIlanningDocs | 1984.
The sector plan includes policies on urban Main.aspx#clarendo | Revised and
form, transportation, land use, historic n re-adopted
preservation and other topics. It includes in 2006.
urban design guidelines and a matrix of
implementation recommendations.
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http://www.arlingtonvirginiausa.com/index.cfm/11250
http://www.arlingtonvirginiausa.com/index.cfm/11250
http://www.arlingtonvirginiausa.com/index.cfm/11250
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#clarendon
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#clarendon
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#clarendon
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#clarendon
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#clarendon
http://www.arlingtonva.us/departments/CPHD/planning/docs/CPHDPlanningDocsMain.aspx#clarendon
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Arlington County, Master Arlington's Transportation Plan echoes the Transportation Plan Local Heavy rail, Pedestrian, Bicycle, | N/A http://www.arlingto | Goals and
Virginia Transportation Plan policies of the General Land Use Plan. One Automobile, Local Bus nva.us/departments | policies
main goal of the plan is moving more people /EnvironmentalServi | adopted in
without more traffic by implementing transit ces/dot/planning/m | November
oriented and mixed use development for plan/mtp/MTP_Draft | 2007. Final
better access and use of the transportation .aspx element
system, minimizing person delay across adopted in
modes rather than focusing exclusively on February
minimizing vehicle delay, and encouraging 2011.
bicycling, walking, transit, carpooling and
telecommuting.
Arlington County Arlington County Arlington County Commuter Services (ACCS) | Survey Results County Carpool, vanpool, bike, The document does not identify http://www.commut | Published in
Transportation Commercial Building | distributed a survey to employers and pedestrian, bus, train, drive place type, but accounts for erpage.com/researc | December
Demand Research Research Summary employees in Arlington County to study alone differences in level of "urban- h/study list.asp?jobl | 2009.
Center Report roles of location factors, transportation ness" and proximity to Metrorail D=ACCS030&studyID
facilities, commuter assistance services and stations and bus stops. =110
other factors on business location decisions
and employee's travel choices in Arlington
County. The survey tracked distance to
transit, area of the county, level of "urban-
ness," availability of commuter services,
parking availability and parking charge.
Arlington County 2007 State of the This study assessed the factors of reducing Survey Results and County Drive alone, Metrorail, N/A http://www.commut | Published in
Transportation Commute Study: the drive alone mode share, including Recommendations carpool, vanpool, bus, bike, erpage.com/researc March 2010.
Demand Research Arlington market need, ridesharing infrastructure, pedestrian h/study list.asp?jobl
Center Perspective. The commuter mindset, employer support and D=ACCS035&studyID
Factors of Success in involvement, telework opportunity, and =120
Reducing Drive Alone | societal awareness and support of
Commuting in ridesharing. It provides recommendations
Arlington for ACCS to reduce the drive alone mode
share for work trips.
Loudoun County TOD Planning and Loudoun County has included policies for Comprehensive Plan and Local Bus Transit, Rail Transit, There are two transit nodes http://www.loudoun | Incorporated
Zoning Districts transit oriented development into its Zoning Policy Pedestrian, Automobile within the county. Oneisa .gov/Default.aspx?ta | in current
comprehensive plan. and has instituted Transit Related Employment bid=327&fmpath=/C | Comprehensi
several zoning codes to actively encourage Center, consisting of offices and omp%20Plan ve Plan and
this type of development. The County's two support services. The otheris a Zoning
transit nodes are key components of its Transit Oriented Development, a Ordinance.
suburban policy area, intended to limit mix of high-intensity land uses
sprawl, reduce public costs, provide the ranging from high-density
critical mass for bus and rail transit, provide residential uses, regaional offices,
a development alternative the separates entertainment and cultural
auto-oriented land uses from transit centers and other businesses.
oriented uses.
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http://www.arlingtonva.us/departments/EnvironmentalServices/dot/planning/mplan/mtp/MTP_Draft.aspx
http://www.arlingtonva.us/departments/EnvironmentalServices/dot/planning/mplan/mtp/MTP_Draft.aspx
http://www.arlingtonva.us/departments/EnvironmentalServices/dot/planning/mplan/mtp/MTP_Draft.aspx
http://www.arlingtonva.us/departments/EnvironmentalServices/dot/planning/mplan/mtp/MTP_Draft.aspx
http://www.arlingtonva.us/departments/EnvironmentalServices/dot/planning/mplan/mtp/MTP_Draft.aspx
http://www.arlingtonva.us/departments/EnvironmentalServices/dot/planning/mplan/mtp/MTP_Draft.aspx
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS030&studyID=110
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS030&studyID=110
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS030&studyID=110
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS030&studyID=110
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS030&studyID=110
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS035&studyID=120
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS035&studyID=120
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS035&studyID=120
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS035&studyID=120
http://www.commuterpage.com/research/study_list.asp?jobID=ACCS035&studyID=120
http://www.loudoun.gov/Default.aspx?tabid=327&fmpath=/Comp%20Plan
http://www.loudoun.gov/Default.aspx?tabid=327&fmpath=/Comp%20Plan
http://www.loudoun.gov/Default.aspx?tabid=327&fmpath=/Comp%20Plan
http://www.loudoun.gov/Default.aspx?tabid=327&fmpath=/Comp%20Plan
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Loudoun County Route 28 Corridor Loudoun County is working on an Corridor Plan and Local Automobile, General Transit N/A http://www.loudoun | Draft Plan
Department of Plan amendment to their comprehensive plan for | Implementation Strategy (bus or rail), Pedestrian, .gov/Default.aspx?ta | dated
Planning the Route 28 Corridor. The Corridor Plan Bicycle bid=2978 February
and Implementation Strategy were created 2011. Board
as part of this effort. The vision for this of

corridor includes pedestrian- and transit Supervisors
oriented mixed use office centers. The Plan currently
includes policies for land use, reviewing.
transportation, design,economic
development, housing and sustainability.
Policies include a multimodal transportation
network, including transit, within the
corridor, and highest intensities within a
guarter-mile of planned bus or rail stations.
Design policies and standards promote
general TOD design and will be accompanied
by an illustrative design handbook. The
implementation plan outlines specific action
items like amending existing zoning
ordinance.

City of Roanoke, VA Street Design Roanoke's guidelines accommodate all Multimodal Corridor Local Automobile, Truck, Local Bus, | Streets are classified into three http://www.roanoke | Adopted in
Guidelines modes of transportation on its city streets Design Guidelines Bicycle, Pedestrian categories by function and va.gov/85256A8D00 | July 2007.
and are consistent with Complete Streets character: arterials, collectors 62AF37/CurrentBase
principles. The document provides design and locals. Land area is Link/B444FCBE9S084
guidelines for each character district as well organized into eight character DAE48525781D0049
as general streetscape element guidelines districts (downtown, industrial, F958/SFile/STREET
applicable for all areas within the city. etc) depending on general DESIGN GUIDELINES
Right-of-way cross sections for each street building style, development form | .pdf

class illustrate options for new streets and land purpose. Connection
(preferred) and for retrofitting in situations between character and function
where the preferred is not feasible. - street types within character
districts

Virginia Department Policy for Integrating | This policy integrates bicycle and pedestrian | Transportation Policy State Bicycle, Pedestrian, N/A http://www.virginiad | Adopted in
of Transportation Bicycle and accommodations into all of VDOT's Automobile ot.org/programs/res | March 2004.
Pedestrian procedures and projects. It requires that all ources/bike ped pol
Accommodations transportation projects will start with the icy.pdf

assumption that accommodation for
bicycling and walking will be provided. As a
result of this policy, VDOT has updated its
procedures and best practices to include
guidlines for coordinating with localities,
planning level cost estimates, and updated
construction and maintenance scoping
forms.
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http://www.loudoun.gov/Default.aspx?tabid=2978
http://www.loudoun.gov/Default.aspx?tabid=2978
http://www.loudoun.gov/Default.aspx?tabid=2978
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.roanokeva.gov/85256A8D0062AF37/CurrentBaseLink/B444FCBE9084DAE48525781D0049F958/$File/STREET_DESIGN_GUIDELINES.pdf
http://www.virginiadot.org/programs/resources/bike_ped_policy.pdf
http://www.virginiadot.org/programs/resources/bike_ped_policy.pdf
http://www.virginiadot.org/programs/resources/bike_ped_policy.pdf
http://www.virginiadot.org/programs/resources/bike_ped_policy.pdf
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Virginia Department State Bicycle Policy The Bicycle Policy Plan provides a framework | Transportation Policy State Bicycle, Pedestrian, N/A http://www.virginiad | Draft
of Transportation Plan to implement the bicycle portion of VDOT's Plan Automobile ot.org/programs/bic | published in
Policy for Integrating Bicycle and Pedestrian ycling and walking/ | April 2010.
Accommodations. It establishes policies for bicycle policy plan.
bicycle facility planning and design, asp
identifies opportunities for enhancing
coordination, recommends training
programs, and sets forward benchmarks for
tracking implementation over time.
Virginia Department Context Sensitive The CSS policy requires VDOT to consider Transportation Policy State Automobile, Bicycle, N/A http://www.extranet | Instructional
of Transportation Solutions Policy that motorists, pedestrians, bicyclists, and Pedestrian, Transit .vdot.state.va.us/loc | and
public transit vehicles jointly use des/electronic%20pu | Informationa
transportation systems for both bs/iim/IIM235.pdf I
transportation and recreational purposes. It Memorandu
promotes transportation facilities that m dated
provide transportation safety and mobility, August 2008.
while also fitting the physical setting and
reflecting concerns regarding scenic,
aesthetic, historic, and environmental
resources.
Virginia General Urban Development The amendment requires high growth Virginia Legislation State Automobile, Bicycle, N/A http://legl.state.va. | General
Assembly Areas (Code of localities to designate Urban Development Pedestrian, Transit us/cgi- Assembly
Virginia Section 15.2- | Areas (UDAs) in their comprehensive plans. bin/legp504.exe?000 | added to
2223.1) UDAs will be areas of compact development +cod+15.2-2223.1 Code of
that incorporate principles of new urbanism Virginia in
and tranditional neighborhood 2007.
development. Encouraging well-designed
development and growth in these areas will
help reduce trip lengths, encourage trips by
other modes, and foster more sustainable
development patterns.
Virginia Department Secondary Street These regulations incorporate the design Transportation Policy State Automobile, Bicycle, The state is divided into three http://www.virginiad | Approved in
of Transportation Accepatance and function of a street as criteria for Pedestrian categories based on long-term ot.org/projects/ssar/ | February
Requirements acceptance into the state system of roads. local, regional and federal default.asp 20009.
Developers must build streets that connect planning boundaries: compact,
with the surrounding transportation suburban, and rural.
network in a way that enhances the capacity
of the overall transportation system and
accommodates pedestrians, as determined
by the area type.
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http://www.extranet.vdot.state.va.us/locdes/electronic%20pubs/iim/IIM235.pdf
http://www.extranet.vdot.state.va.us/locdes/electronic%20pubs/iim/IIM235.pdf
http://www.extranet.vdot.state.va.us/locdes/electronic%20pubs/iim/IIM235.pdf
http://www.extranet.vdot.state.va.us/locdes/electronic%20pubs/iim/IIM235.pdf
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+15.2-2223.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+15.2-2223.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+15.2-2223.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+15.2-2223.1
http://www.virginiadot.org/projects/ssar/default.asp
http://www.virginiadot.org/projects/ssar/default.asp
http://www.virginiadot.org/projects/ssar/default.asp

TRANSPORTATION SYSTEM

PLACE TYPE / CORRIDOR TYPE /

DOCUMENT/ DOCUMENT/ SCALE
ORGANIZATION DESCRIPTION (ROADWAY, TRANSIT TYPE, DISTRICT TYPE URL STATUS
POLICY TITLE POLICY TYPE TATE, REGION, LOCAL
otic otic B oL HETC) BIKE/PED) (DESCRIPTION)
Virginia Department Chapter 527 Traffic This regulation requires localities to submit a | Transportation Policy State, Local Automobile, Bicycle, N/A http://www.virginiad | Established
of Transportation Impact Analysis traffic impact analysis (TIA) to VDOT for Pedestrian, Bus ot.org/projects/chap | in 2006 and
Regulations development proposals that would ter527/default.asp amended in
significantly impact the state transportation 2010.

system during comprehensive plan
amendments, rezonings and site plan
approvals. Amendments to the regulations
require VDOT to approve a trip generation
methodology for urban developments and
small area plans that recognizes the reduced
vehicle trip generation of mixed use,
compact development patterns and
transportation demand managemetns
measures.

Virginia Department
of Transportation

Access Management
Regulations and
Standards

These regulations define standards for
design of intersections and entrances to
reduce conflict points and enhance vehicular
and pedestrian circulation. The regulations
attempt to balance efficient highway
operation and reasonable property access.

Transportation Policy

State, Local

Automobile, Bicycle,
Pedestrian

Spacing standards vary by
functional classification (urban or
rural, arterial or collector)

http://www.virginiad

ot.org/projects/acce
ssmgt/default.asp

Effective July
2008 for
Principal
Arterials and
October
2009 for
Minor
Arterials,
Collectors
and Local
Streets.

Virginia Office of
Intermodal Planning
and Investment

VTrans2035 and the
Virginia Surface
Transportation Plan

VTrans2035 is Virginia's long-range
multimodal transportation plan.
VTrans2035 acknowledges the changing
circumstances and growth pressures that
are increasing the demand for
transportation choices and the mobility
needs of all residents. The Virginia Surface
Transportation Plan (VSTP) follows the policy
guidance of VTrans2035 and identifies
specific multimodal solutions for Virginia’s
different regions, including public
transportation strategies, rail investments
and highway improvement projects.

Transportation Policies

State

Automobile, Bicycle,
Pedestrian, Public
Transportation, Rail

N/A

http://www.vtrans.o

rg/

Completed in
2010.
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http://www.virginiadot.org/projects/chapter527/default.asp
http://www.virginiadot.org/projects/chapter527/default.asp
http://www.virginiadot.org/projects/chapter527/default.asp
http://www.virginiadot.org/projects/accessmgt/default.asp
http://www.virginiadot.org/projects/accessmgt/default.asp
http://www.virginiadot.org/projects/accessmgt/default.asp
http://www.vtrans.org/
http://www.vtrans.org/
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