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Purpose

This handbook is intended to provide municipal officials, planners, traffic
consultants, designers, land owners and developers with a consolidated
reference guide on how to accommodate all modes of transportation
into land use/land development design. The information, references and
recommendations in this handbook have several applications:

e Help municipal officials establish policy level direction for their
communities.

¢ |dentify commonly accepted design standards to provide continuity in
development.

e Provide technical information on matters which can be incorporated
into ordinances or can be used for traffic related studies.

e Help planners, engineers or developers in preparing site plans that
recognize and accommodate this integration.

¢ Help municipal officials and the Pennsylvania Department of
Transportation (PennDOT) on matters concerning the review of the
circulation aspects of land developments.

® Provide a resource to CCPC in the review of subdivision and land
development applications.

How to use the handbook

The research effort which led to the publication of the original Circulation
Handbook published in 1994 (for which this document is an update)
consisted of a compilation of information from approximately 100 resources
and from interviews with representatives from PennDOT, Southeastern
Pennsylvania Transit Authority (SEPTA), New Jersey Department of
Transportation, the Delaware Valley Regional Planning Commission (DVRPC),
Chester County offices, municipal officials and emergency service providers.

While a considerable amount of qualitative and quantitative information
is provided in this handbook, it is not practical or feasible to provide all
relevant material on land use and circulation in one source. Throughout
the handbook the user is referred to primary resources for additional
information.

This handbook attempts to quantify and illustrate the range and
diversity of information on the subject of circulation as it relates to land
development. Throughout the handbook, the Chester County Planning
Commission provides recommendations on policy and technical matters.

Chapter 1
Introduction
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These recommendations are intended to reflect applications which the
County Planning Commission believes are appropriate for the communities
of Chester County. Municipal officials should review the information
provided, evaluate the range of standards and criteria, consider the
various recommendations and decide on applications appropriate to the
local condition. The users of the handbook are urged to consider all of the
perspectives identified.

Chapter 2: Principles presents policy level, qualitative information

that establishes the framework for land development and circulation
improvements. The top principles are derived from the concepts of
multimodality, sustainability, and appropriateness for both the community
and the human scale. These planning principles drive the contents of the
categories and individual design elements described in Chapter 3 and are
intended to guide future land developments in Chester County.

Chapter 3: Design Elements provides quantitative guidance by describing
and detailing the individual design elements to be considered in the design
stage of any development which impacts the circulation system. A simple
format is followed for each design element. Following the name of the
element, a definition is provided along with the applicable standards,
comments and specific recommendations from the Chester County Planning
Commission on which standards to use or how criteria should be applied.
Hyperlinks to the original and other outside reference sources from which
the recommendation was derived accompany most of the design elements

Chapter 4: Bringing It All Together depicts a number of typical development
scenarios where many of the design elements described in Chapter 3 may
be applied in the same context. This chapter illustrates how the application
of multiple design elements can significantly improve the function and
aesthetics of any proposed development towards long term sustainability.

A Land Development Review Checklist provides a quick reference regarding
the applicability of certain design elements based on the location and/or
size of the proposed development.

Chapter 5: Resources includes Tools for Circulation Planning which provides
brief summaries of how various planning programs, plans, studies and
ordinances can be applied in a comprehensive manner to improve the
integration of land use and transportation. All outside publications and
resources that were used to compile this Multimodal Handbook are included
in a bibliography at the end of Chapter 5.

The over-riding objective of this handbook is to provide a tool which can be
used to create a balance between accommodating transportation needs in
the County and protecting and preserving the environment.









This chapter addresses the high level planning principles and policies that
provide the framework for new land development in Chester County.
Planning principles are the desired goals while the design concepts are the
means to achieve the goals. From these principles and concepts, actual
design is accomplished through more quantifiable, measurable design
elements which are discussed in Chapter 3 ‘Design Elements’.

Principles and design concepts must be considered throughout the plan
development process — before a design is started, during the design process,
and in the final review of a plan. If correctly applied, principles and concepts
can lead to a properly functioning circulation system which is compatible
with existing and future land uses.

"Automobile dependency refers to transportation and land use
patterns that favor automobile travel and provide relatively inferior
alternatives. Its opposite, multimodalism, refers to a transport

system that offers users diverse transport options that are effectively
integrated, in order to provide a high degree of accessibility even for
non-drivers.”

- Todd Litman, Multi-Modal Transportation Planning, Victoria Transport Policy Institute,

2014
Multimodal planning gives PEDESTRIANS
recognition to the fact that BICYCLES
pIanners,‘ engl‘n‘eers, deve!opers PUBLIC TRANSIT
and public officials must find —
alternative means of dealing VEHICLES

with existing and future traffic s
OCCUPANCY

problems. Experiences across

the country point to the need to VEH':L:S
manage the demand for travel

through: ride-sharing, altering
work trip patterns, expanding
opportunities for modes of travel other than the automobile and managing
access on existing roads. Addressing the circulation side of the problem

is not the only approach. The integration of land use and transportation
planning within a community can lead to fewer vehicular trips, a safer
circulation network and more attractive surroundings.

VEHICLES

Source: City of Portland, OR

Effective and responsible planning for a community is based on careful
considerations of laws and regulations, planning principles, design
concepts, design elements and coordination among all parties involved
with development and circulation. The same considerations can be applied
to individual land developments. One of the foundations of successful

Chapter 2
Principles
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land development is the proper accommodation of multimodal circulation
within the development, at all access points to the development, and along
the adjacent roads which serve the development. A properly functioning
multimodal circulation system leads to more desirable, marketable
developments and more viable communities.

Establishing the Policy Framework

LANDSCAPES2

Landscapes2 is Chester County’s
comprehensive policy plan. It has
brought together growth management Chester County Comprehensive Policy Plan
and preservation strategies. It has AN e . -
guided municipalities, developers,
preservationists, and many others in
setting priorities for where and how our
county grows—including both how to
revitalize our urban centers and small
towns and how best to protect our
natural, rural, and historic heritage.

| andscapes2

Landscapes? states the following
regarding land use, transportation, and
multimodal facilities:
Land use and transportation interact in dynamic fashion, where
land use policy affects transportation behaviors and transportation

policy affects land use behaviors. It is the management of this

relationship that is transportation planning.

and

No single travel mode will accommodate our needs. A sole
reliance on the automobile has limitations and costs. Transit options
are needed in most communities, along with facilities

for bicyclists and pedestrians.



The concept of “livable landscapes” provides a framework for protection and
growth strategies within Chester County. The Livable Landscapes map serves
as a guide for accommodating expected future growth while maintaining the
quality of life in the county.

Livable Landscapes

Growth Areas

B uroen
Suburban
0 suburban Center

Rural Resource Areas

0 Agricuttural
Rural

I Fural Center

[ andscapcs? o
B Natwral Landscaps

D Growih & Preservation Plan . Villages.
CHEETER COUNTY | PENNSYLWANIA |:|lu!un'n:ipaliljes

The Landscapes2 System-wide transportation policy (T 1.4) regarding land
use:

T 1.4 Integrate — Coordinate the regulation, enhancement, and impacts
of land use and transportation to effectively promote sustainable
transportation choices and behaviors.

T 1.4a Encourage appropriate and supportive land uses, density, and
site designs that reduce vehicular dependency, encourage
public transportation, and provide bicycle and pedestrian
mobility.

T 1.4b Encourage increased development density where supportive
transportation infrastructure exists.

T 1.4c Promote a corridor-planning approach to integrate
transportation investments and land use policies.

Chapter 2
Principles
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Multimodal Transportation Corridors

Landscapes2 states the following:

The foundation of a “system-wide” approach to transportation
planning is close coordination of various transportation modes and
the surrounding land uses that are served and supported. The map
(below) highlights this critical relationship between transportation

infrastructure and the identified growth area, particularly urban and
suburban centers. The major multi-modal corridors encompass key

roadways, active rail lines, passenger rail stations, bus routes, regional
trails, airports and the PA Turnpike interchange. These corridors are

priorities for maintaining and investing in our transportation system to

support efficient movement of people and goods.

Multi-modal Transportation Corridors

-,

Multi-Modal Corridors |I
#,# Major Roadways L] Berks e j
A Active Rairoads Coanity 7
. Inactive Railroads 7 -
. BusRoutes .
# " Major Regional Trails
¥r PATumpike Interchanges 24, Fa)
O Rail Stations
W Airports ‘>f
Growth Areas -~
o Utban i’
Suburban Center ] .

Suburban

Source: Landscapes2



Public Transportation Plan

In July of 2014, the Chester County
Commissioners adopted the Public
Transportation Plan as an element to
Landscapes2. This plan was structured
around three main categories of issues
concerning public transportation: the
SYSTEM (everything that is operating or
‘rolling’ such as bus routes, commuter
rail services, etc.), the ENVIRONMENT (all
points of access to the system, including
rail stations, transportation centers, bus
stops), and the EXPERIENCE (reflected
by everyone that utilizes the public

transportation system).

The category whereby Chester County will have the most direct influence
in improving public transportation services is within the realm of the built
ENVIRONMENT. The plan’s ENVIRONMENT goal is to:

“Provide a first class, barrier-free and multimodal means of transport from
trip origin to trip destination.”

One of the objectives towards achieving that goal is to encourage local
growth area municipalities and engage developers in the creation and
adoption of ordinances to provide for the integral development of transit
related facilities and/or land uses.

PennDOT Smart Transportation

The New Jersey Department of
Transportation (NJDOT) and the 0T TRANCD

Pennsylvania Department of G u. 1 6 EBOOK
Transportation (PennDOT) jointly
prepa rEd and pUbIlShEd their Smart Planning and Designing Highways and Streets

that Support Sustainable and Livable Communities

Transportation Guidebook in

March 2008. Its focus is to guide the
development of non-limited access roads
as context sensitive roadways, with the
goal of creating transportation facilities
that work well for all users, are affordable,
and support smart growth community
planning goals.

Chapter 2
Principles
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The following are the Smart Transportation Principles as published in the
Guidebook:

1. Tailor solutions to the context;

2. Tailor the approach;

3. Plan all projects in collaboration with the community;
4. Plan for alternative transportation modes;

5. Use sound professional judgment; and,

6. Scale the solution to the size of the problem.

These principles constitute the basic philosophy of providing for a ‘context
sensitive’ design. Notably, the Smart Transportation Guidebook introduce
context sensitive engineering (where land use context changes the roadway
design). Following the 2008 publication, these land use considerations were
incorporated into PennDOT's design manuals.

The land use contexts described in the Smart Transportation Guidebook
from least to most developed are as follows:

. Rural.

. Suburban Neighborhood.

. Suburban Corridor.

. Suburban Center.

. Town/Village Neighborhood.

. Town/Village Center.

N o AN WwWN R

. Urban Core.

The contexts from Suburban Neighborhood (2) to Urban Core (7) correlate
to the Landscapes2 Growth Areas, with Rural being synonymous in both
publications.

Top Principles

The following are the principles towards which this Multimodal Handbook
intends to guide future land developments in Chester County:

Create pedestrian-oriented experiences and design to the human scale.
Providing for a pleasant environment that any person would experience
should be a guiding principle in the planning, design, and construction of all
new developments and/or redevelopments. Universal accessibility, building
placement, mode separation, landscaping, signage, noise mitigation, and the
creation of outdoor spaces play a major role in contributing to the aesthetics
and human experience and thus the success of any development.



Integrate development as part of the community fabric. Land
developments should consider not only the site specific conditions for
design and implementation, but also how these developments can
contribute to the community within which they are placed. Developments
should be considered as part of the community building process rather than
simply stand-alone projects.

Provide for all transportation modes. The transportation system is

not exclusive to the automobile and should provide opportunities for
bicyclists, pedestrians and public transit. Roadways should be designed

to accommodate public transportation which would assist traffic flow and
capacity. Public transportation facilities connect high-density population
and employment centers where cost effective and help to reduce highway
congestion and improve air quality by reducing the number of trips made
by single occupant vehicles. Clearly defined pedestrian routes should be
provided between residential, commercial and office developments and
public transit facilities such as bus stops, rail stations, and transportation
centers. Pedestrian and bicycle linkages should be created throughout and
between all major developments since they serve as both transportation
and recreation resources that contribute to bettering the community’s
overall health and well-being. Consideration for all of these modes will
provide for a true multimodal transportation system in Chester County.

Incorporate sustainable design features. Site development should be
designed to provide for long term sustainability and minimize the impacts
to the natural environment. Roadways and parking lots are the biggest
contributor towards stormwater runoff causing erosion and the inflow of
chemicals such as road salts and de-icing agents that impact water quality
in Chester County’s waterways. While many best management practices
infiltrate and/or treat stormwater before being discharged into local
streams, minimizing the development footprint which includes not only the
creation of new impervious surfaces but for all earth disturbance activity
associated with land development would reduce this increased runoff at

its source. In most cases, making roadways and site developments more
compatible with their natural settings and avoiding impacts to wetlands,
floodplains, forests, wildlife habitats, and other natural areas is the best way
to apply this principle.

Accommodate future growth. Enough highway and intersection capacity
should be provided through ultimate rights-of-way to accommodate
peak hour demand from new land developments and preserve the future
capacity and safety of arterial and collector roads. Municipalities and
developers within growth areas should incorporate bus and other transit
design concepts within subdivision and land development proposals

to accommodate the future use of public transportation. High-density
housing and employment centers should be located near established
public transportation routes and centers. Adjacent developments should
be interconnected to reduce the amount of vehicular, pedestrian or bicycle
trips accessing arterial and collector roads for local circulation.

Principles
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The land use context can vary significantly along the roadway regardless
of the roadway’s functional class. While PA 10 is a minor arterial in all
three examples, one can see how the land use context varies along PA 10
in Chester County. The transportation design of PA 10 adjusts to the land
use context. This is a key evolution of transportation engineering over
the last decade: design for the context. This approach results in improved
accomodations for all modes and a more context sensitive design.

PA 10 within an urban land use context.

Defining the Context

STEP 1: Determine Land Use Context

The location of the proposed development relative to the Landscapes2
livable landscapes will have a bearing on various design guidelines as
denoted in the Chapter 3 Design Elements. Please refer to the Livable
Landscapes Map found on page 15 to determine if the proposed
development is located within a Growth Area or a Rural Resource Area.
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STEP 2: Determine Roadway's Functional Classification

Roadway functional classification an important land use and transportation
planning tool that establishes a hierarchy of roads based on use relating to
mobility and access. As a tool, functional classification provides a basis for

the integration of land use and transportation through road design, access

design and all relevant land use ordinances.

The overriding principle that guides the integration of land use and
circulation is the need to establish and maintain a hierarchy of roads based
on intended function. This is what is generally referred to as highway
functional classification. Roadways serve two basic functions--mobility and
access. Mobility is defined as the ability to carry traffic and is measured by
volume, speed and trip length. Access is defined as the ability to move traffic
to and from abutting land uses.

There is a fundamental incompatibility between mobility and access.

Access to adjacent parcels generally inhibits or restricts the ability of a

road to carry high volumes at high speeds. Conversely, high-speed traffic is
incompatible and disruptive on roads such as residential streets which are
primarily intended to provide access to abutting properties. Roadways fail
when the design and use are not compatible with the intended function. For
example, if a major road is intended to carry high volume, high speed traffic,
but the adjacent properties are developed with an excessive number of
access points, the conflict between mobility and access will result in higher
accident rates and increased congestion.

Examples of roadways and their functional classification.

Chester County Multimodal Handbook 2016 - 21
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The classification that was established by the Chester County Planning
Commission followed an eight-step process that led to adoption by the
Planning Commission in 2003. The adoption focused on a map of the
classification and a table of specific variables and criteria that was used to
define and delineate the classification. The eight step process and table

of specific variables, along with mapping of the entire county designating
the functional class of each roadway may be found in the Road Functional
Classification Technical Memorandum, published by the Planning
Commission in June 2004.

The adopted classification is comparable in scale to the classifications set

at the regional, state and national levels. About 3 percent of the network
mileage in the County consists of expressways. The arterials represent
almost 10 percent of the mileage. Collectors represent about 20 percent of
the mileage. The bulk of the mileage (over 2/3) consists of local roads, which
in this context refers to their function and not necessarily ownership.

Approximately 12 percent of the road mileage carries 70 percent of the
traffic. This relates to the circulatory analogy where the expressway and
arterials are the lifeblood of the network.

In terms of the relationship of the functional classification to Landscapes2,
the County’s comprehensive policy plan, there is a strong nexus between the
function of the major roads and their impact on the growth areas in the plan
and on the preservation areas.
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The following exhibit illustrates select criteria and variables associated the
functional classifications and how those criteria and variables differ between
the Landscapes2 Growth Areas and Rural Areas:
Chester County Planning Commission Road Functional Classification—Variables and Criteria
Major Minor Major Minor Local
Variables Expressway Arterial Arterial Collector Collector Distributor Local
Daily Traffic 15,000 to over 10,000-60,000 8,000-20,000 4,000-10,000 1,000-5,000 Less than 1,500 Less than 1,000
Volume 100,000 vehicles | vehicles vehicles vehicles vehicles vehicles vehicles
Range (1)
Mobility Strict priority to Mobility more Mobility more Even priority to Even priority to Access more No priority to
moving vehicles | critical than critical than mobility and mobility and important mobility
property access | property access | access access than mobility
Access Only at Strict median Some control of | All roads and All roads and Priority is given Priority is given
interchanges access control property access | properties properties to property to property
have access have access access access
Corridor Length | Over 15 miles Over 15 miles Over 10 miles 4-15 miles 2-10 miles Less than 4 miles | Less than 2 miles
Connections Connects states, | Connects Connects Connects Connects villages | Connects Links individual
(Relationship to | regions, counties, | regions, counties multiple landscapes and multiple neighborhoods properties
LANDSCAPES) cities and and multiple landscapes centers and neighborhoods some to distributors
landscapes landscapes centers some villages, primarily | primarily intermunicipal and collectors
urban centers centers inter-county intra-county intra-county trips | trips
trips trips
Truck Traffic Highest truck High truck High truck Moderate truck Moderate truck Local delivery Local delivery
mobility mobility mobility mobility mobility only only
Basic Wide lanes and Wide lanes and Wide lanes and Two lanes; no Two lanes; no Narrow Lanes Narrow Lanes
Geometry shoulders; shoulders; shoulders; no medians; medians;
and Design medians; occasional medians; limited turning limited turning
more than 2 median; turning | turning lanes lanes lanes
through lanes lanes
On-Street Prohibited Only in urban Only in urban Discouraged Discouraged Limited use Appropriate on
Parking areas areas outside "centers" | outside "centers" | outside"centers" | selected streets
Through Over 50% Over 50% Over 50% 25-50% 25-50% Less than 25% Less than 10%
Traffic (2)
Vehicle Speed 55-65 mph 35-55 mph 35-55 mph 35-55 mph 35-55 mph Less than 45 mph | Less than 35 mph
(Posted) 40 mph
minimum
Bicycle Only through Specially Adjacent Adjacent Adjacent High priority to High priority to
Pedestrian separate facilities | designed facilities and facilities and facilities and bike and bike and
Access facilities crossings crossings crossings pedestrian pedestrian
access access

(1) Wide range of traffic volumes accounts for differences between urban, suburban, and rural areas.
(2) Through traffic has no origin or destination in the immediate neighborhood, community, village or center.
Source: Adopted by Chester County Planning Commission, 2003
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Functional Classification Maps with Growth Areas

Road Functional
Classification

m— EXDrESSWAY
== \l3jor arterial
=== Minor arterial
= \3jOr collector
Minor collector
Local distributor

[ ] Growth area
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Northwest Section

Road Functional
Classification
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== \3jor arterial
Minor arterial
Major collector
Minor collector
Local distributor
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STEP 3: Translate between CCPC and PennDOT Terminology

The following chart provides the translation key between the Planning

Commission’s Highway Functional Classification and Landscapes2: Livable
Landscapes and the PennDOT Smart Transportation highway classification
and land use contexts, with examples of such roadways located in Chester
County:

Translation of CCPC Landscapes2 & Highway Functional
Classification to PennDOT Smart Transportation Guidelines

Principles

Land Use Context

Chester County Rural
Planning Suburban Center/
Commission Landscapes2 Urban Center Suburban Villages Rural Ag
Town/Village Suburban
Highway Center & Corridor &
Functional PennDOT Smart Neighbor- Suburban Neighbor- Town/Village
Classification Transportation hood Center hood Center Rural Rural
Expressway Expressway US 202, US 30, US 1, PA Turnpike
PA3 - PA 41 — PA 252 — PA 41 -
Maior Arterial Regional Wes}:ACie_ster‘ Eﬁ zllgo__LcE,:Z%nr{ E/W Goshen; Chatham; Easttown; W Fallowfield;
! Arterial PA 753 — Paol: Grove us322- PA 100 - US322- Us322-
E Brandywine Bucktown E Bradford Honey Brook
PA 10— PA 796 — PA 352 - PA 401 - PA 113 - PA10-
c Minor Arterial Community Honey Brook; Jennersville; E Goshen; Ludwigs Corner; | WY/E Pikeland; Upper Oxford;
-_8 Arterial PA 82— PA 29 - PA401-W PA 724 - PA82-W PA 23 -
s Kennett Sq Great Valley Pikeland Spring City Marlborough Warwick
% PA 82 — Swedsford Rd — King Rd — PA 162 - Strasburg Road PA 340 -
% . Community Elverson; Exton; E Goshen; Marshallton; — W Bradford; W Caln;
—  Major Collector .
(@) Collector PA 113 - Little Congs. Rd PA 282 —E PA 272 — Pughtown Rd — PA 82—
© Phoenixville — Eagle Brandywine Nottingham E Vincent W Nantmeal
c
._8 Rosedale Av— | GO Carlson Blvd | Hillendale Rd— | St. Peters Rd — PA 345 — PA 841 —
8 Minor Collector Collector W Chester; - Caln; Kennett; Warwick; Warwick; W Marlborough;
S Neighborhood Warren Av — Waterloo Rd — Greenhill Rd — PA 162 — Fairview Rd — PA 926 —
w Malvern Devon W Goshen Unionville E Nantmeal Londonderry
Bradford Av — Liberty Blvd — Concord Rd — Appleton Rd — Creek Road — B. Creek Rd —
Local Local W Chester; Great Valley; Westtown; Franklin; W Bradford; Newlin;
Distributor Todd Rd — Shoen Rd — Pleasant Grove Nanteal Rd — Horseshoe Tr Ridge Rd —
Honey Brook W Whiteland Rd — Westtown E Nantmeal Rd — W Vincent | W Nottingham
Various Various Various Various Various Various
Local Local
examples examples examples examples examples examples

STEP 4: Apply Design Criteria

Please use the land use context and the functional classification of the
roadway(s) that will serve as the developments primary point(s) of access to
determine the applicability of the design elements described in Chapter 3
towards the proposed development.
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While planning principles and design concepts provide a framework for

the integration of land use and transportation planning, the application of
principles and concepts is accomplished through specific, quantifiable design
elements. The purpose of this chapter is to identify, describe and quantify
the more significant design elements which need to be considered in the
planning and design stages.

The design elements are arranged into the following categories:

e Bicycle/Pedestrian Circulation;
e Public Transportation;
e |Infrastructure/Amenities; and,

e Vehicular Circulation.

The Chester County Planning Commission recommends that users of this
handbook review in further detail the source documents associated with
the recommended standards where applicable for better integration with
the site specific conditions particular to the development being proposed.
The design criteria and guidelines presented in this chapter generally
represent minimum values that imply the lowest possible limit in design.
However, it is the responsibility of each user to exercise and utilize values
exceeding the minimum values wherever practical and within reasonable
economic limitations and sound engineering judgment. Variations from
what is presented in this chapter may be required for special or unusual
conditions. In some cases, the additional resources listed outside of the
recommendation may be more applicable pending on those unique site
specific conditions.



BICYCLE/PEDESTRIAN

Bicycle Facilities

Bicycle facilities are vital components in a community's transportation
system. An established bicycling network can reduce traffic congestion and
pollution by providing alternate means to vehicular travel. They also provide
recreational opportunities which encourage healthy lifestyles and thus
enhance the quality of life within a community.

Bicycling is a very quick, convenient, and healthy way for adults and
teenagers to make trips of up to 3-5 miles in reasonably good weather.
Nationally, approximately 57% of all automobile trips are five miles or less
in length and nearly 1/3 are two miles or less. Given these high percentages
of short trips, bicycling should be a significant way to reduce dependence
on the automobile for short commutes, errand running, social visits, etc.
But today, bicycling accounts for a statistically insignificant percentage of
transportation oriented trips in Chester County. Why is the bicycle not used
for transportation in Chester County and what can be done to increase the
number of people bicycling for transportation?

The AASHTO Guide for the Development of Bicycle Facilities states that
“Bicycling is a healthy, low cost mode of travel that is available to nearly
everyone. Bicycling is also one of the most energy-efficient forms of
transportation available. Since bicycling emits no pollution, needs no
external energy source, and uses land efficiently, it effectively moves people
from one place to another without adverse environmental impacts.”

"Bicycle facilities" can be located both within and outside of roadway right-
of-ways. Within roadway rights-of-way, there are either bicycle lanes or
cycle tracks that provide dedicated space for bicyclists, or there are 'share
the road' routes that typically include improved shoulders, signage, and
sometimes pavement markings. Outside the roadway, bicycle facilities are
commonly referred to as "trails" and are typically "Shared Use" or "Multi-
Use" facilities where cyclists share the facility with pedestrians and other
non-motorized modes of travel, such as equestrians, cross country skiers,
rollerbladers, skateboarders, baby strollers, and those using motorized
scooters and wheelchairs. See also the SHARED USE FACILITIES design
element.

Bicyclist User Groups

Defining the type of users and facilities is an important basis for bicycle and
pedestrian planning. The following description of bicyclists and facilities is
primarily based upon PennDOT’s Design Manual 2 — Chapter 16: Bicycle
Facilities and the AASHTO Guide for the Development of Bicycle Facilities.

Chapter 3
Design Elements

BICYCLE/PEDESTRIAN

BICYCLE FACILITIES
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Casual/Less Confident vs. Experienced/Confident Riders

AASHTO categorizes bicyclists into the following categories relative to user
skill and comfort level:

¢ Experienced and Confident — This group includes bicyclists who are
comfortable riding on most types of bicycle facilities, including roads
without any special treatments for bicyclists. This group also includes
utilitarian and recreational riders of many ages who are confident enough
to ride on busy roads and navigate in traffic to reach their destination.
However, some may prefer to travel on low-traffic residential streets or
shared use paths. Such bicyclists may deviate from the most direct route
to travel in their preferred riding conditions. Experienced bicyclists may
include commuters, long-distance road bicyclists, racers, and those who
regularly participate in rides organized by bicycle dubs.

Casual and Less Confident — This group includes a majority of the
population, and includes a wide range of people: (1) those who

ride frequently for multiple purposes; (2) those who enjoy bicycling
occasionally but may only ride on paths or low-traffic and/or low-speed
streets in favorable conditions; (3) those who ride for recreation, perhaps
with children; and (4) those for whom the bicycle is a necessary mode

of transportation. In order for this group to regularly choose bicycling as
a mode of transportation, a physical network of visible, convenient, and
well-designed bicycle facilities is needed. People in this category may
move over time to the "experienced and confident" category.

Experienced/Confident Riders

Casual/Less Confident Riders

Most are comfortable riding with vehicles on streets, and are
able to navigate streets like a motor vehicle, including using
the full width of a narrow travel lane when appropriate and
using left-turn lanes.

Prefer shared use paths, bicycle boulevards, or bike lanes
along low-volume, low-speed streets.

While comfortable on most streets, some preferon-
street bike lanes, paved shoulders, or shared use paths when
available.

May have difficulty gauging traffic and may be unfamiliar wit
rules of the road as they pertain to bicyclists; may walk bike
across intersections.

Prefer a more direct route.

May use less direct route to avoid arterials with heavy traffic
volumes.

Avoid riding on sidewalks. Ride with the flow of traffic on
streets.

If no on-street facility is available, may ride on sidewalks.

May ride at speeds up to 25 mph on level grades, up to 45
mph on steep descents.

May ride at speeds around 8 to 12 mph.

May cycle longer distances.

Cycle shorter distances: 1 to 5 miles is a typical trip distance.

Source: AASHTO
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Shared Roadway

A shared roadway (shown below) accommodates bicyclists and motorists
in the same travel lane. Currently, this arrangement is the most prevalent
bicycle facility in the Region.

SHARED ROADWAY
(limited or no shoulder)

A street which
accommodates bicyclists
and motorists in the same
travel lane. Typically the
travel lanes are wider than
what would be designed
for automobile traffic
only for the associated
functional classification of

the road and its context.
Shared roadways may be
a Signed Bike Route or
include other indicators
such as Share the Road
Signs, Sharrows, or other
pavement markers.

A shared roadway example with limited shoulders: PA 162 in East Bradford Township

Wide outside travel lanes, with widths of 12’ to 15’ depending on the
roadway context (e.g., rural or urban) are desired for shared lane facilities. A
shared lane can be supplemented with “Share the Road” signage.

A paved shoulder or wide curb lanes provide accommodation for bicyclists
adjacent to the vehicle travel lanes. Paved shoulders can be located on
urban or rural roadways with moderate to high vehicular traffic volumes
and moderate to high posted speeds. Paved shoulders for bicyclists range in
width from 4’ to 6’+ depending on the available pavement width and can be
supplemented with ‘Share the Road’ signage.

BICYCLE FACILITIES
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SHARED ROADWAY
(paved shoulder) - A street
with a paved shoulder

or wide curb lane that
accommodates bicyclists
adjacent to the vehicle
travel lanes. A minimum
four (4) foot shoulder is
preferable, in conjunction
with applicable municipal
and PennDOT guidelines.
Shared Roadways with
paved shoulders may be
a Signed Bike Route or
include other indicators
such as Share the Road
Signs, Sharrows, or other
pavement markers.

SHARE THE ROAD
SIGNAGE

Supplemental signage
added to a shared
roadway to warn
motorists of the increased
likelihood of bicyclists.

36 - Chester County Multimodal Handbook 2016

Paved shoulders along US 322 in Guthriesville, East Brandywine Township

Paved shoulders are separated from travel lanes by the striping representing
the outside edge of the outermost travel lane. The maintenance of paved
shoulders via street sweeping is important for their success, as roadway
debris, cinders, and tree limbs typically accumulate in this area of the
cartway.

Shared Roadway Signage

Since 2005, PennDOT’s Chester County Maintenance Office coordinated
with the Chester County Planning Commission and Chester County Cycling
Coalition on the most appropriate locations for Share the Road signage
within Chester County along on-road bike routes.

A share the road sign along Strasburg Road in East Bradford Township.



Sharrow

The 2009 edition of the Manual on Uniform Traffic Control Devices (MUTCD)
included a new pavement marking called a “sharrow”. Sharrows increase
driver awareness of shared roadway arrangements, similar to the advisory
treatment of Share the Road signage. PennDOT requires that municipalities
are responsible for maintenance of 'sharrow' pavement markings.

Sharrow example in Washington, DC. Photo by Richard Layman.

The following resources provide general guidance regarding the placement
of sharrows in the roadway:

¢ The Philadelphia Mayor’s Office of Transportation and Utilities (MOTU):
New Sharrows in Philadelphia.

e Chapter 9C of the Manual on Uniform Traffic Control Devices (MUTCD)
regarding placement of markings.

Signed Bike Routes

Signed bicycle routes are treatments used to designate a preferential bicycle
routing and provide wayfinding guidance to cyclists. AASHTO states that the
“signing of shared roadways indicates to cyclists that there are particular
advantages to using these routes compared to alternate routes”.

Route signs can provide directional, distance, and destination information
to assist bicyclists in navigation. Signed routes can direct cyclists to corridors
that have existing on-road facilities, or access locations for off road facilities.

Within the Region, the Bicycle PA Route L, which runs along Creek Road
and US 322, is a type of signed bicycle route. The Bicycle Route L is a

Chapter 3
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SHARROW

A pavement marking
that increases driver
awareness of shared
roadway arrangements.
Typically, the use of
sharrows has been
approved by PennDOT;
however, the approval
of sharrows is presently
evaluated on a case-by-
case basis.

Bike route signage on the
Chester Valley Trail.

SIGNED BIKE ROUTE
Way-finding treatment
that indicates the facility
has been designated for
bicycle use.

BICYCLE FACILITIES
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BICYCLE BOULEVARD
A street corridor
treatment that prioritizes
and enhances bicycle
travel through the
installation of traffic
calming measures, signs,
pavement markings, and
crossing improvements.
These facilities are
typically located on
roadways with low traffic
volumes which are
suitable for bicycle travel.

BICYCLE LANES

(a striped travel lane for
bicycles) - Designated
travel lanes within the
cartway or along the road
shoulder for exclusive
use by bicyclists. Bike
lanes typically involve

a combination of
supplemental indicators
including but not limited
to Share the Road Signs
and other pavement
markings.

38 - Chester County Multimodal Handbook 2016

long-distance, Class A-oriented bicycle route that runs 225 miles from
Chester County to Susquehanna County. Bicycle PA Route S — the longest
of Pennsylvania’s cycling routes — traverses northern Chester County along
PA Route 23, Pughtown Road, and other roadways before crossing into
Montgomery County south of Phoenixville.

Bicycle Boulevard

Bicycle boulevards are not included in the PennDOT Design Manual;
however, a Bicycle Boulevard Guidebook was recently released by

the Initiative for Bicycle and Pedestrian Innovation at the Center for
Transportation Studies. The guidebook provides direction on selecting routes
and the application of design elements.

Bicycle boulevard in Berkeley, CA. Photo by Richard Layman. Used with permission.

Bicycle Lanes

Bike lanes are typically located on roadways in urban and suburban settings
with moderate to high vehicular traffic volumes and moderate to high
posted speeds. PennDOT’s Design Manual requires a formal bike lane to be
a minimum 5’width with application of pavement striping, markings, and
regulatory signage.

Bicycle lane facilities should be oriented for one-way operation and carry
bicycle traffic in the same direction as motor vehicles.



A bike lane example in an urban setting: US Route 30 Business in Coatesville City.

Cycle Track

A cycle track facility is an exclusive facility for bicyclists that combines design
aspects of bike lanes and shared use trails/sidepaths. See also the ‘Multi-Use
Trail” within the SHARED USE FACILITIES design element.

Cycle tracks are constructed within an existing cartway, but buffered from
the vehicle lanes by curbing or on-street, parallel parking. Existing cycle track
facilities have been designed for both one-way and two-way operations.

For more information, see Alta Planning & Design’s Cycle Tracks: Lessons
Learned and the NACTO Urban Bikeway Design Guide.

Two-way cycle track in Montreal. Photo by Richard Layman. Used with Permission.
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CYCLE TRACK Travel
lane for non-motorized
vehicles with a physical
barrier to other traffic.
These may be designed
for one-way or two-way
travel.

BICYCLE FACILITIES
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General Conditions for Selecting Different Bikeway Types

Recommendations

¢ Follow the guidelines of the ‘General Conditions for Selecting Different
Bikeway Types’ as published in AASHTO’s Guide for the Development of
Bicycle Facilities (2012, Fourth Edition, pages 2-17 to 2-20) to determine

the most appropriate bicycle facility for implementation.

Type of Best Motor Vehicle Traffic Classification or Other

Bikeway Use Design Speed Volume Intended Use Considerations
Shared lanes Minor roads with Speeds vary based | Generally less than | Rural roads, or Can provide an al-
(no special low volumes, on location (rural 1,000 vehicles per | neighborhood or ternative to busier
provisions) where bicyclists or urban). day. local streets. highways or street.

can share the road
with no special
provisions.

May be circuitous,
inconvenient, or
discontinuous.

Shared Lanes (wide
outside lanes)

Major roads where
bike lanes are not
selected due to
space constraints
or other limita-
tions.

Variable. Use as
the speed differ-
ential between
bicyclists and
motorists increase.
Generally any road
where the design
speed is more than
25 mph.

Generally more
than 3,000 vehicles
per day.

Arterials and
collectors intended
for major motor
vehicle traffic
movements.

Explore opportu-
nities to provide
marked shared
lanes, paved shoul-
der, or bike lanes
for less confident
bicyclists.

Marked shared
lanes

Space-constrained
roads with narrow
travel lanes, or
road segments
upon which bike
lanes are not se-
lected due to space
constraints or
other limitations.

40 - Chester County Multimodal Handbook 2016

Variable. Use
where the speed
limit is 35 mph or
less.

Variable. Useful
where there is
high turnover in
on-street parking
to prevent crash-
es with open car
doors.

Collectors or minor
arterials.

May be used in
conjunction with
wide outside lanes.
Explore opportu-
nities to provide
parallel facilities
for less confident
bicyclists. Where
motor vehicle
allowed to park
along shared lanes,
place markings

to reduce poten-
tial conflicts with
opening car doors.



General Conditions for Selecting Different Bikeway Types (continued)

Design Elements

BICYCLE/PEDESTRIAN

Type of Best Motor Vehicle Traffic Classification or Other
Bikeway Use Design Speed Volume Intended Use Considerations
Paved shoulders Rural highways Variable. Typi- Variable. Rural road-ways; Provides more
that connect town | cal posted rural inter-city highways. | shoulder width for
centers and other | highway speeds roadway stability.

major attractors.

(generally 40-55
mph).

Shoulder width
should be depen-
dent on charac-
teristics of the
adjacent motor
vehicle traffic, i.e.
wider shoulder on
higher speed and/
or higher-volume
roads.

Bike lanes Major roads that Generally, any road | Variable. Speed dif- | Arterials and Where motor ve-
provide direct, where the design ferential is general- | collectors intended | hicles are allowed
convenient, quick | speed is more than | ly a more import- | for major motor to park adjacent to
access to major 25 mph. ant factor in the vehicle traffic bike lanes, pro-
land uses. Also can decision to provide | movements. vide a bike lane of
be used on collec- bike lanes than sufficient width
tor roads and busy traffic volumes. to reduce proba-
urban streets with bility of conflicts
slower speeds. due to opening

vehicle doors and
objects in the road.
Analyze intersec-
tions to reduce
bicyclists/motor
vehicle conflicts.

Bicycle Local roads with Use where the Generally less than | Residential Typically only an

boulevards low volumes and speed differential 3,000 vehicles per | roadways. option for gridded

speeds, offering an
alternative to, but
running parallel
to, major roads.
Still should offer
convenient access
to land use desti-
nations.

between motorists
and bicyclists is
typically 15 mph
or less. Generally,
posted limits of 25
mph or less.

days.

street networks.
Avoid making
bicyclists stop fre-
quently. Use signs,
diverters, and
other treatments
so that motor
vehicle traffic is
not attracted from
arterials to bicycle
boulevards.
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General Conditions for Selecting Different Bikeway Types (continued)

Type of Best Motor Vehicle Traffic Classification or Other
Bikeway Use Design Speed Volume Intended Use Considerations
Shared use path: Linear corridors N/A N/A Provides a sep- Analyze intersec-

independent right-
of-way

in green-ways, or
along waterways,
freeways, active
or abandoned rail
lines, utility rights-
of-way, unused
rights-of-way. May
be a short con-
nection, such as a
connector between
two cul-de-sacs, or
a longer connec-
tion between
cities.

arated path for
non-motorized
users. Intended

to supplement a
network of on-road
bike lanes, shared
lanes, bicycle bou-
levards, and paved
shoulders.

tions to anticipate
and mitigate con-
flicts between path
and roadway users.
Design path with
all users in mind,
wide enough to
accommodate ex-
pected usage. On-
road alternatives
may be desired for
advanced riders
who desire a more
direct facility that
accommodates
higher speeds and
minimized conflicts
with intersection
and drive-way
traffic, pedestrians,
and young bicy-
clists.

Shared use path:
adjacent to road-
ways (i.e., side-
path)

Adjacent to road-
ways with no or
very few intersec-
tions. The path is
used for a short
distance to provide
continuity between
sections of path

on independent
rights-of-way.

The adjacent
roadway has high-
speed motor vehi-
cle traffic such that
bicyclists might

be discouraged
from riding on the
roadway.

The adjacent road-
way has very high
motor vehicles
traffic volumes
such that bicyclists
might be discour-
aged from riding
on the roadway.

Provides a sep-
arated path for
nonmotorized
users. Intended

to supplement a
network of on-road
bike lanes, shared
lanes, bicycle bou-
levards, and paved
shoulder. Not
intended to substi-
tute or replace on-
road accommoda-
tions for bicyclists,
unless bicycle use
is prohibited.

Several serious
operational issues
are associated with
this facilities type.
See Section 5.2.2.
and 5.3.4 of the
Guide for addition-
al details.
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Urban/Suburban Recommended Separation Matrix

§ Full = Cycle Track
2 Buffered Bike Lane
= 50— Shared Use Path
2
g
40
= Moderate = Bik
2 Cycle Tra
n -
© 30| Buffered Bi
=
g
o
® 50 None = Shared Lanes
(]
& Sharrows
Hi Bike Boulevard
(7]
° 10
: R T T
1,500 3,000 8,000 10,000
Very Low Low Median High Very High
ADT

Source: Oregon Department of Transportation

Recommendations (continued)
¢ Follow the recommendations of PennDOT Design Manual 2 — Chapter
16: Bicycle Facilities and AASHTO's, Guide for the Development of
Bicycle Facilities. Another valuable resource is the NACTO Urban
Bikeway Design Guide.

e Dedicated bike lanes should be striped in such a way to address
locations where buses may need to approach or leave a curb-side bus
stop area that requires crossing the bike lane. This striping would help
the bicyclist by indicating the potential presence of a bus at these
locations. This striping concept does not appear to be specifically
addressed in the Manual on Uniform Traffic Control Devices (MUTCD).
This scenario could be addressed by applying dashed lane marking
similar to those used to delineate bicycle lanes on the approach of
motor vehicle right turn lanes.

e Road diets and the narrowing of vehicular travel lanes should be
considered to create space for bicycle lanes and/or increased shoulder
widths for share the road facilities.

BICYCLE FACILITIES
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e Municipalities should incorporate planning for bicycle/pedestrian
facilities in comprehensive plan updates or amendments, special
studies and/or Official Maps.

e Municipalities should consider amending their zoning and subdivision
and land development ordinances to include definitions for bicycle
facilities and clarify these terms across municipal borders. It may also
be necessary to delete conflicting definitions and replace wording as
appropriate throughout all municipal ordinances and policy documents
when they are updated.

e Development Process -It is common for municipal officials to place
conditions on the approval of subdivision and land development
applications. Through negotiation, a municipality can request the
installation of bicycle and pedestrian facilities. The Official Map,
ordinance requirements, and other planning elements such as a
Comprehensive Plan and/or other adopted plans such as a Bike/

Ped Mobility Plan or Greenways Plan will identify the need for these
facilities so that developers are aware that the municipality will require
or would like to implement these facilities when land development
applications are submitted.

e Municipalities should consider ways to incorporate bicycle parking into
ordinances. Ordinances can require a certain amount of parking spaces
be dedicated to bicycle parking though the installation of bike racks.
See also the BICYCLE PARKING design element.

References

e PennDOT Design Manual 2 — Chapter 16: Bicycle Facilities
http://www.dot.state.pa.us/public/Bureaus/design/PUB13M/
Chapters/Chap16.pdf

e PennDOT Bicycle and Pedestrian Checklist — Design Process
http://www.dot.state.pa.us/public/PubsForms/Forms/D-310.pdf

e PennDOT — Smart Transportation Guidebook
http://www.state.nj.us/transportation/community/mobility/pdf/
smarttransportationguidebook2008.pdf

e PennDOT — Bicycle and Pedestrian Information Page
http://www.penndot.gov/ProjectAndPrograms/
RoadDesignEnvironment/RoadDesign/Bike%20and%20Pedestrian/
Pages/default.aspx#.VpfU-rYrJhE

e American Association of State Highway and Transportation Officials
(AASHTO) — Guide for the Development of Bicycle Facilities
https://bookstore.transportation.org/Item_details.aspx?id=1943



e U.S. DOT - Federal Highway Administration (FHWA): Bicycle and
Pedestrian Design Guidance
http://www.fhwa.dot.gov/environment/bicycle_pedestrian/
guidance/design.cfm

e National Association of City Transportation Officials — Urban Bikeway
Design Guide http://nacto.org/cities-for-cycling/design-guide/

e FHWA Pedestrian and Bicycle Information Center
http://www.pedbikeinfo.org/

e FHWA Guidance regarding Bicycle and Pedestrian Facility Design
Flexibility
http://www.chesco.org/DocumentCenter/View/33695

e Chester County Trail and Path Planning Guide
http://www.chesco.org/DocumentCenter/View/415

e PennDOT Pedestrian Facilities Pocket Guide
http://www.dot.state.pa.us/public/Bureaus/design/ADA/
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Pedestrian Facilities

Pedestrian facilities serve as the very foundation of the multimodal
transportation system. The AASHTO Guide for the Planning, Design, and
Operation of Pedestrian Facilities states that “Walking is a fundamental
form of transportation that is an integral part of the health and livability of
our communities. All travelers are pedestrians at some point during their
trip. Some travelers make their entire trip on foot, while others walk to catch
the bus, or walk between their parking spaces and the front doors of their
destinations. Many people also walk for recreation and exercise.”

Pedestrian facilities reduce traffic congestion and pollution by providing
alternate means to vehicular travel. They also provide recreational
opportunities that encourage healthy lifestyles and enhance the quality of
life within a community.

This "Pedestrian Facilities" design element refers to walkways, sidewalks,
and crosswalks that are to be exclusively used by pedestrians.

Sidewalks

PennDOT’s Design Manual 2 — Chapter 6: Pedestrian Facilities and the
Americans with Disabilities Act (ADA) requires sidewalks to be a minimum
of 5 feet in width. This is to comply with the ADA requirement for periodic
passing spaces of 5 feet in width thus allowing the entire length of the
sidewalk to provide for these spaces.

Title 75 of Pennsylvania’s Consolidated Statute prohibits bicycling on
sidewalks within business districts, unless expressly permitted by regulatory
signage. Planning guidance by PennDOT and AASHTO discourages

bicycling on sidewalks, except in the case of young children or in unique
circumstances, such as bridges with travel lanes too narrow to safely
accommodate bicycle travel.

An active sidewalk/streetscape in West Chester Borough.
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SIDEWALK

A pedestrian route,
typically constructed of
concrete and parallel to
a street that provides a
means for pedestrians
to travel within the
public right-of-way while
physically-separated
from vehicular traffic.
Sidewalks are designed for
pedestrian use only.

PEDESTRIAN FACILITIES
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A sidewalk located along a residential roadway.

The Smart Transportation Guidebook states that “the most
fundamental action that can be taken by any municipality to improve
pedestrian facilities is to amend its land development ordinance to
require th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>