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Transportation needs will always outweigh available resources. Smart transporta-
tion means incorporating financial constraints, community needs and aspirations,
land use, and environmental constraints during project development. The result

will be an effective use of resources and a lasting community asset.

Deep appreciation is extended to the design and planning personnel from both the
New Jersey and Pennsylvania Departments of Transportation who participated in
the preparation of this Guidebook. Their creativity was critical to the success of
this effort.

Thanks also go to the Federal Highway Administration Division Offices from
both New Jersey and Pennsylvania for their contributions and review of the guide-
book. And special appreciation goes to the Delaware Valley Regional Planning

Commission for administering the work of the consultant production team.

The principles and concepts in the Smart Transportation Guidebook are offered
for use and thoughtful deliberation in all communities throughout Pennsylvania

and New Jersey.

Sincerely,
(2, 0. fuldld. ﬂ////'/

Allen D. Biehler Kris Kolluri
PennDOT Secretary NJDOT Commissioner



TABLE OF CONTENTS

How to Use This Book [
Chapter 1: Introduction 1
11 WHY IS SMART TRANSPORTATION IMPORTANT?
WHY THISBOOK? ...t 1
1.2 WHAT IS SMART TRANSPORTATION?. . ..o 1
1.3 BACKGROUND OF SMART TRANSPORTATION ................ 4
1.4 FLEXIBLE DESIGN STANDARDS ..........ccoveeeeeeeniiii.. 5
1.5 PURPOSE OF GUIDEBOOK . . . ...\ eeea e 6
1.6 PROJECT SPONSORS AND USE OF THIS GUIDEBOOK . ........ 6

Chapter 2: Smart Transportation Tools and Techniques 7

21 WHYUSETHESE TOOLS? ... ... 7

2.2 TOOLSANDTECHNIQUES ...... ... 8
Tool A— Understand the problem and the context before

programming a SOIUtion fOr it..........cceviiiiiiiiiii e 8

Tool B— Utilize a Multi-Disciplinary Team .........cccocovieiiiiiiiiiiiiciiceeceeeee 10

Tool C— Develop a Project-Specific Communication Plan ........................... 11

Tool D- Establish the Full Spectrum of Project Needs and Objectives........ 12

Tool E— Focus on Alternatives that are Affordable and Cost-Effective ....... 13

Tool F— Define Wide-Ranging Measures of SUCCESS ...........cccuvvvvriirineenne 14

Tool G— Consider a Full Set of Alternatives ...........c.cecvvieiiiieicnicicecee, 17

Tool H— Compare and Test ARREINAatiVES .........cocvvvveeiiieiiieiie e 20

2.3 TESTING THESE TOOLS AND TECHNIQUES. ................. 20

Chapter 3: A Local Commitment 21

Planning the Community ViSION ........ccveiieiiiiiee et 21

Committing to Improvement of the Roadway Network..............cccccceveveneenne. 21

Revising Comprehensive Plans and Ordinances .............ccccucoveioeivcvenieesnnns 22

Encouraging Alternative Transportation Modes .........ccccoocveveeieenieenieeneenne 22

Chapter 4: Land Use Context 23

41 WHY CONTEXTMATTERS. . ... . 23

4.2 DEFINING LANDUSE CONTEXT ......covviiiii s 24

P (7 - TSR 24

2. Suburban Neighborhood ..........ccooieieie e 24

TN S YW1 o104 o - U I @40 1 [ [0 ] (PSR 25

4. SUBUDAN CONET ..ottt 25

5. Town/Village Neighborhood ..............cccoieiieiiieeiiese e 25

6. TOWN/VIllAGE CONLEN ..ot 26

A ¢ o - U I @) SR 26

4.3 PLANNING FUTURE CONTEXTAREAS ...................... 26



Chapter 5: Transportation Context 27
51 ROADWAY TYPE ... e 27
511 MEIN SEFEEL ...t 28

5.2 ROADWAY NETWORK . ... o 29
5,21 INEIWOIK TYPES....cueiiieeeiie sttt 29
5.2.2  Evaluation of the NEetWOIK ............cccccuivieiiiiiiiiiiiiciieise e 29

5.3 CREATING EFFICIENTNETWORKS . ... ... .o 32
5.31  Existing and BUilt-OUt Areas ............ccccovriiiiiiiiiiiiiniee e 32
5.3.2  Creating a Road Framework for New Development........................ 33
5.3.3  NEtWOIrK PriNCIPIES ..........cocuiiiiiiiiiiieie e 33

54 SIGNALSPACING . ... e 34
Chapter 6: Designing the Roadway 35
6.1 SELECTINGDESIGNVALUES............. .. ... 35
6.1.1 ROQAWAY ...t 35
6.1.2  ROQASIE. ......ccueiieiiiii e 36
B.1.3  SPEEU ..o 36
6.1.4.  Priority of €lemMents .........ccccoviiiiiiiiiii e 36

6.2 SPECIAL ROADWAY TYPES . ... ... i 40
6.2.1  MAIN STIEEL ....eeiieiiieie ettt 40
6.2.2  INAUSEIIAl STTEET ..ot 41
6.2.3  RUIal CroSSIOAUS .....ccuoiueiieiiiiiiiiieit ettt 411

6.3 RETROFITTING . .. ..o 42
6.4 DESIRED OPERATING SPEED. . .............. ... 42
B6.4.1  TraNSItIONS ....ooiiiiiiiecieei e 44
Chapter 7: Roadway Guidelines 45
71 TRAVELLANES .. ... e 45
7.2 ON-STREETPARKING . ... .. 46
7.2.1 Parking TYPES........coiiiiiiiiiiiiiicee e 47

7.3 SHOULDERS . ... . e e 48
7.4 BICYCLEFACILITIES .. ... 49
74.1 FACIIItY TYPES ..e ettt 49
7.4.2  BIKE LANES........ccuiiiiiiiiieiiei s 50
7.4.3  Shared ROGAWAY ............cccoeveiieeiiiiie e se e 51
7.4.4  FaCility SEIECHON ...ociiieiiee e 51
7.4.5  Road Diets and Other Treatments............c.cccccvveriiieeiiniieicieeenes 51

75 MEDIANS .. 53
7.6 INTERSECTIONS. . ... o e 55
7.6.1 CUID RAI ... 56
7.6.2  Signal CoordiNation.........cccueiveerieeieesieeiee e e e seeeeeeseeeeeesreesneaens 58
7.8.3  ISIANAS ..o 58
7.6.4  CUD EXIENSIONS ....cuiiiiiiiiiesiieic sttt 59

7.6.5  Modern Roundabouts ...............cccoeeeciuieeciieeeeiiee et 60



TABLE OF CONTENTS

Chapter 8: Roadside Guidelines 61
8.1 PEDESTRIAN FACILITIES. .. ..o 61
8.1.1 SHUEWAIKS. ... 61
8.1.2  Sidewalk and Buffer WIdthS.............ccccooiiiiiiiiiiiiiiencceee e 62
813 MEAIANS ... 63
8.1.4 CrOSSWAIKS ... e 64
8.2 PUBLIC TRANSPORTATION . ... 66
8.21  VehiCle TYPES .veeeieie ettt 66
8.2.2  BUS STOPS ...eeiiiiiiieiiii ettt 66
8.2.3  TUIM-OULS ..o e 68
8.2.4  BuUS Stop CharaCteriStiCS.......ccveririiieiie e see e 68
8.2.5  BUS StOP AMENILIES .....oiiieiiiieiiecie e 69
8.3 LANDSCAPEDESIGN. . ... 70
8.3 1 SHrEEE TIEES ..ttt 70
8.3.2  Other LandsSCaping............cccccuciiiriiaiieiciieieiine e 71
8.3.3  BUFTEIING ...ocviiiiiiiicc 71
8.4 STREETFURNITURE ... ... e 72
8.4.1  LIGREING ..ottt 72
Chapter 9: Road System Issues 73
9.1 ACCESS MANAGEMENT P
9.1.1  Access Management in New Jersey and Pennsylvania................... 73 \* N
9.1.2  Access Management TEChNIQUES..........ccccceivviiiiiiiiiiiiiiece 74 o
9.2 TRAFFICCALMING. . ... 75
9.21 Traffic Calming PractiCe.........cccccuucueavieeiiieiieeieese e e see e 75
9.2.2  Traffic Calming POMICY ......cc.ccoeiieeiieie e sie e see e e see e 76
9.2.3  Traffic Calming and Context Sensitive Design..............c.ccceveuerunnn. 76
9.2.4  LeSSONS frOM EUIOPE ..........cccueeeiaeieseeeieesie e esee e sae e nnee e 76
9.2.5  Traffic Calming and Health and Safety........c...ccccocvvvveiveicceesinninns 77
LS 022 S A o] o] 1o L1 [0 ] o USSR 78
9.3 OPERATIONS AND MAINTENANCE . .........c.vvveeeennnn. 79
9.3.1  Maintenance OPEerationS.......cccoouerieerieeriieerierieeseeeeee e enreeseeeeeens 79
9.4 EMERGENCY VEHICLES ....... ... ... i 80
9.41  MaJOr ISSUES ..ottt 80
9.4.2  Context Sensitive Streets and the Fire Code.............ccoceviiiiinnnes 80
9.4.3  Traditional Neighborhood Developments ...........ccccccooeiiniiicinnnns 81

References 82



HOW TO

USE THIS BOOK

The Smart

Transportation

Guidebook provides

guidance on planning

and designing
non-limited access
roadways in

New Jersey and

Pennsylvania, from

local streets through

multi-lane state

highways.
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Turn to the following chapters for information:

What is “Smart Transportation”?

For an understanding of this new approach to planning and designing
roadways, see the key principles of Smart Transportation in Chapter 1:
Introduction.

Project planning on state roadways.

For assistance in project planning on NJDOT and PennDOT roadways,
see Chapter 2: Smart Transportation Tools and Techniques. County
and local governments should also review this chapter for ideas on how
to create the best projects on their roadways. To understand the role of
the local government in NJDOT and PennDOT projects, see Chapter 3:
A Local Commitment.

Planning and designing the roadway.
For all roadway projects, proceed using the following steps:

« Identify the land use context; see Chapter 4: Land Use Context. Choose
the land use context that best describes the study area. If there are plans
for the study area, choose the land use context based on those plans.

o Identify the transportation context; see Chapter 5: Transportation
Context. Choose the roadway type that best describes the role of the
roadway in the community. Also evaluate the surrounding roadway
network; in Smart Transportation, the relationship of the road to the
larger network should always be understood.

« Choose design values for the roadway, appropriate to land use context
and roadway type. See Chapter 6: Designing the Roadway.

Guidance on roadway and roadside design.

What factors should be considered in planning and designing the roadway?
See Chapters 7 through 9:

« For guidance on the appropriate design of roadway elements - travel
lanes, on-street parking, shoulders, bicycle facilities, medians, and inter-
sections — see Chapter 7: Roadway Guidelines.

o For guidance on the appropriate design of roadside elements -
pedestrian facilities, transit facilities, landscaping and streetscaping —
see Chapter 8: Roadside Guidelines.

« For guidance on general systems issues — access management, traffic
calming, operations and maintenance, and emergency response -
see Chapter 9: Road System Issues.



The New Jersey Department of Transportation (NJDOT) and the
Pennsylvania Department of Transportation (PennDOT) have commis-
sioned the preparation of the Smart Transportation Guidebook. Its focus
is to guide the development of non-limited access roads as context sensi-
tive roadways, with the goal of creating transportation facilities that work
well for all users, are affordable, and support smart growth community
planning goals.

1.1 WHY IS SMART TRANSPORTATION IMPORTANT?
WHY THIS BOOK?

NJDOT and PennDOT cannot always solve congestion by building more,
wider and faster state roadways. There will never be enough financial
resources to supply the endless demand for capacity. Further, both states
realize that the “wider and faster” approach to road construction cannot
ultimately solve the problem. Sprawling land uses are creating congestion
faster than roadway capacity can be increased. Figure 1.1 illustrates this
never-ending cycle of transportation and land use changes.

Smart Transportation proposes to manage capacity by better integrating land
use and transportation planning. The desire to go “through” a place must be
balanced with the desire to go “to” a place. Roadways have many purposes,
including providing local and regional mobility, offering access to homes
and businesses, and supporting economic growth.

The Guidebook intends to help agencies, local governments, developers and
others plan and design roadways that fit within the existing and planned
context of the community through which they pass.

1.2 WHAT IS SMART TRANSPORTATION?

Smart Transportation recommends a new approach to roadway planning
and design, in which transportation investments are tailored to the specific
needs of each project. The different contexts - financial, community, land
use, transportation, and environmental - determine the design of the solu-
tion. The best transportation solution arises from a process in which a

Widen road

/" \

Congestion People travel
develops faster & farther

TRANSPORTATION

Subdivisions Land prices rise,
and businesses and landowners
develop, and request rezonings

to residential and
commercial

people move out
to larger, cheaper
homes

LAND USE
PLANNING

Under political
and development
pressure,
land is rezoned

Figure 1.1 Transportation
and Land Use Cycle
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CHAPTER 1 Introduction

multi-disciplinary team, considering a wide range of
solutions, works closely with the community. Inclusive of
context-sensitive solutions (CSS), Smart Transportation
also encompasses network connectivity, and access
and corridor management. It will help both states and
communities adapt to the new financial context of
constrained resources.

Smart Transportation can be summarized in the
following principles:

1. Tailor solutions to the context.

Roadways should respect the character of the commu-
nity, and its current and planned land uses. The design
of a roadway should change as it transitions from rural to
suburban to urban areas. Changes in roadway widths, the
presence or absence of parking lanes, and other factors
provide clues to motorists on how fast to drive when they
pass from one land use type to another. If appropriately
designed, vehicular speeds should fit local context. The
concept of desired operating speed, described later in the
Guidebook, is key to the context sensitive roadway.

Community context is much more than the physical
appearance of buildings and street. At the local level, the
context includes the role of the roadway in supporting
active community life.

The transportation context of the roadway is essen-
tial. Use of the Guidebook is not meant to result in a
cookie-cutter roadway template, in which the same Main
Street or commercial corridor design appears in every
town. The design of every roadway must respond to its
unique circumstances. The states will continue to value
the mobility offered by high-speed roadways that serve
motorists drawn from a larger region or heavy freight
traffic. Conversely, other state roadways serve mostly
local traffic and can be designed to be more sensitive to
the local context.

The presence of environmental resources must always be
reflected in the development of alternatives.

Finally, the financial context must be considered. In both
states, transportation funding is in short supply, and is far
exceeded by needs. By permitting a narrower roadway, a
Smart Transportation approach can save money on some

2 SMART TRANSPORTATION GUIDEBOOK

projects. In other cases, streetscaping needs and other
components may increase costs. But in all cases, designing
a road to fit its context is the smart thing to do.

2. Tailor the approach.

Projects vary in need, type, complexity and range of solu-
tions. Therefore, the approach should be tailored to that
specific project. This tailored approach should be devel-
oped with the team members and project stakeholders
early in the process. PennDOT’s guidance on Linking
Planning and NEPA (National Environmental Policy
Act) describes this in more detail.

3. Plan all projects in collaboration
with the community.

All state transportation projects are planned through
on-going partnerships with local communities. Indeed,
this Guidebook invites a wide-ranging discussion between
the state, local officials, and citizens on the appropriate
role of state roadways within the community. As part of
this collaboration, both parties have responsibilities.

NJDOT or PennDOT will review proposed roadway proj-
ects to ensure that they maintain vital regional or state-
wide mobility goals. If the design is not consistent with
community plans, the DOT may recommend revising the
roadway design, or work with the community on alterna-
tive strategies to better accommodate regional trips.

For its part, the local government is responsible for sound
land use planning. It should help create a well-connected
street network that will better accommodate local trips,
thus removing these trips from major roadways. Linking
developments along arterials will also serve to moderate
traffic growth on these roads. The local government
should also encourage mixed use districts that cut down
on the number of vehicular trips.

In summary, the collaboration between state and commu-
nity involves the integration of land use planning with
transportation planning, and a focus on the overall trans-
portation network rather than a single roadway. These
concepts should be incorporated into all corridor plans
for NJDOT and PennDOT.



The Ideal

- Smart
Transportation
Planning

Transpor-
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Figure 1.2. Contexts

4. Plan for alternative transportation modes.

The needs of pedestrians, bicyclists and transit users must be considered in
designing all roadway projects. Sidewalk networks should be well connected
with opportunities for regular, safe street crossings. On collector and arterial
roadways, bike lanes or wide curb lanes can encourage people to bike rather
than drive for short and moderate distance trips. If a roadway is designed
to discourage vehicular speeding, it can be comfortably used by pedestrians
and bicyclists alike. Transit friendly design should support a high level of
transit activity. By encouraging alternative transportation, communities can
break the pattern of sprawling suburbs with rapidly multiplying vehicular
trips and congestion.

It should be acknowledged that there are potential trade-offs between vehic-
ular mobility and pedestrian, bicycle and transit mobility. A balance should
be sought in attaining these goals on all projects.

5. Use sound professional judgment.

Although this book provides guidance on the range of dimensions for
roadway elements, all recommendations should be filtered through the best
judgment of the project team after considering the specific circumstances of
each project. There is no one-size-fits-all approach to good decision-making.
The smart solution on some projects may be to seek design exceptions or
waivers to allow for true context-based design.

Community involvement at work

“We shape our
buildings, and
afterwards our
buildings shape us.”

Winston Churchill, 28 October 1943
to the House of Commons
(meeting in the House of Lords).

CHAPTER 1 Introduction 3
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6. Scale the solution to the size of the The ideas behind Smart Growth and CSS have
problem. permeated the operating philosophies of both NJDOT
and PennDOT. PennDOT has developed 10 Smart

Find the best transportation solution that fits within the
Transportation themes:

context, is affordable, is supported by the communities,

and can be implemented in a reasonable time frame. 1. Money counts
Examine lower scale alternatives like network additions 3 Understand the context; plan and design within the
or transportation system management before developing context

alternatives such as new or widened roadways. If safety
and not congestion is the problem, consider focused solu-
tions that can improve safety without increasing capacity.
Safety must be considered on all roadway projects.

. Choose projects with high value/price ratio
. Enhance the local network

. Look beyond level-of-service

. Safety first and maybe safety only

. Accommodate all modes

. Leverage and preserve existing investments

1.3 BACKGROUND OF SMART
TRANSPORTATION

Smart Transportation is informed by two important
concepts that have taken root in transportation and land
use planning: Context Sensitive Solutions (CSS) and

O 0 N N Ul o W

. Build towns not sprawl

10. Develop local governments as strong land use partners

Smart Growth.

As defined by the Federal Highway t%of]“;tc ?Q;;La:)n tc.t;cr)]isces
. . . . <« - u I

Administration (FHWA), CSS is “a collab- Wide range of ! &

orative, interdisciplinary approach that value/cost options

involves all stakeholders to develop a
transportation facility that fits its physical
setting and preserves scenic, aesthetic,
historic and environmental resources,
while maintaining safety and mobility.
CSS is an approach that considers the total
context within which a transportation
improvement project will exist.”

i«— Small gain in value

Large increment of cost

Value =mp

Large gain for the cost. Don’t
categorically exclude these

Smart Growth has been defined many  |[§ projects.

ifferen nerally emphasiz

di ere t ways but gene ally emphasizes I Cost

environmental preservation, compact

development patterns, alternative trans- Figure 1.3. As shown here, it is important to look beyond
portation, and social equity. choices of high cost and to develop solutions that have large

gain in value for the cost.

The History of CSS

As this timeline shows, the idea that roadways should be planned for place is revolutionary, but not new:

Intermodal Surface Transportation Efficiency National Highway System Designation Act “Thinking Beyond the Pavement” conference
Act, a landmark transportation funding bill, states that roadway designs may consider sponsored by the Maryland State Highway
emphasizes the importance of sensitivity impacts of transportation projects on both Administration in conjunction with the FHWA
S| to community resources in all transportation |28 the built and natural environment. S8 and AASHTO coins the term “context sensitive
g projects. g g design.” Following the conference, five pilot states
- - 5l — Connecticut, Kentucky, Maryland, Minnesota,

and Utah - are asked by FHWA to implement
CSD principles and report on their experience.

4 SMART TRANSPORTATION GUIDEBOOK



Figure 1.4 Benefits of Network
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Dense networks outperform the same
number of lanes in few, large roads.

Small
new
link, big =~

mobility

again

Network preserves, leverages,
investment in major roads.

NJDOT’s definition of context sensitive design says that
“CSD maximizes the integration of the roadway into the
surrounding environment/community, while providing
for the road user’s needs in a manner which is fiscally
feasible.”

The NJDOT proactive design policy includes the
following statements supportive of smart transportation:

+ Our designs should result in motorists driving free-
ways like freeways, arterials like arterials, collectors
like collectors, and local streets like local streets;

« Designers may include elements that encourage drivers
to slow down to speeds appropriate to local conditions;
yes, this includes traffic calming (below 35 MPH).

Transportation Research Board publishes
Context-Sensitive Design Around the Country,
providing examples of CSD implementation
throughout the United States.

2004
2006

Not This
Community Building:

Network is framework for new communities,
and for turning sprawl to community

Through Trip
Beneficiaries.

Networks favor local travel more than
through travel.

1.4 FLEXIBLE DESIGN STANDARDS

The preparation of the Smart Transportation Guidebook
has benefited from the promotion of flexible standards by
the federal government and experiences in other states.

Like most states, the design manuals for both New Jersey
and Pennsylvania are heavily drawn from the AASHTO
Green Book (officially, American Association of State
Highway and Transportation Officials, A Policy on
Geometric Design of Highways and Streets, Fourth Edition,
2001). It is important to note that the Green Book is not
a design manual, but rather a series of recommended
design values for roadways, and that not all its criteria
is based on safety. FHWA has adopted the Green Book

Institute of Transportation Engineers (ITE),
partnering with the Congress of New Urbanism
(CNU), and in conjunction with the FHWA and EPA,
issues a proposed “Recommended Practice”:
Context Sensitive Solutions in Designing Major
Urban Thoroughfares for Walkable Communities

(2006). Some of the practices from that text are
referenced in this guidebook.

CHAPTER 1 Introduction
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for all roadways on the National Highway System (NHS).
Both the FHWA (Flexibility in Highway Design, 1997) and
AASHTO (A Guide for Achieving Flexibility in Highway
Design, 2004) recommend flexibility in application of the
Green Book design values, particularly when considering
impacts on the community. Even greater flexibility is
possible for non-NHS roadways; on these roads, states
can set their own standards.

Despite this, standards in most state design manuals hew
closely to AASHTO values, and sometimes surpass them.
This is the case in both states. It is now recommended
that both states take advantage of the flexibility offered in
FHWA and AASHTO guidance. Application of flexible
design will allow for greater improvements to the overall
network by maximizing limited funding.

The use of seven different “land use contexts” as an
organizing framework is key to providing flexibility for
the designer. Smart Transportation recognizes the major
differences between urban and suburban land use areas,
and the different expectations of motorists in these areas.
By tailoring design values to both land use context and
transportation context, and tying both context types to
the desired operating speed, the Guidebook promotes
driving behavior consistent with roadway design.

Smart Transportation has benefited from the opportu-
nity to learn from successful experiences in other states,
where flexible design has been implemented and safety
maintained.!  For example, Vermont revised its State
Standards in 1996 to reduce lane widths from the previous
standards. The roadway design speed is permitted to be
equal or less than the posted speed. There has been no
apparent reduction in safety on Vermont roads from
application of the new standards.?

PRINCIPLES OF SMART TRANSPORTATION
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.

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

6 SMART TRANSPORTATION GUIDEBOOK

1.5 PURPOSE OF GUIDEBOOK

This book provides guidelines for improving the roadway
system in accordance with Smart Transportation prin-
ciples. It can be used in the planning and design of
non-limited access roadways of all classifications, from
principal arterial highways owned by the state govern-
ment to local roadways. At the state level, it will serve
as a link between context sensitive philosophy and the
DOT design manuals as well as the AASHTO Green
Book. All county and local governments in both states,
and their private sector partners, are encouraged to use
this Guidebook.

1.6 PROJECT SPONSORS AND USE

OF THIS GUIDEBOOK

DVRPCisthe metropolitan planning organization (MPO)
for the Philadelphia-Camden-Trenton metropolitan area,
including Burlington, Camden, Gloucester and Mercer
Counties in New Jersey, and Bucks, Chester, Delaware,
Montgomery and Philadelphia counties in Pennsylvania.
Although overseen by the DVRPC, the potential applica-
tion of the Guidebook extends beyond the region, since
NJDOT and PennDOT are key partners and other parts
of New Jersey and Pennsylvania have similar land use and
roadway characteristics.

Both NJDOT and PennDOT require use of context sensi-
tive practices in all projects. Now for the first time, the
two states are working together to establish common
design guidelines, and to link land use context to roadway
values for every roadway type in the region.

This Guidebook has potential application for a wide range
of users in New Jersey and Pennsylvania:

« MPOs and RPOs (Rural Planning Organization) in the
two states — serve as guidelines for integrated land use
and transportation studies.

« NJDOT and PennDOT - serve as guidelines for
applying the NJDOT and PennDOT design manuals
in a context sensitive manner.

 Municipalities and Counties — serve as guidelines for
land use and roadway development projects.

+ Developers — provide tools to realize “smart growth”
goals for developments.

+ Residents of New Jersey and Pennsylvania — guide
community development and better understand their
role in the transportation project development process.



This chapter describes tools and techniques that can be employed by
PennDOT and NJDOT to develop transportation solutions that are
context-sensitive and affordable, and that receive support from the
community and resource agencies. These tools are not intended to replace
the project development processes of NJDOT or PennDOT, but rather
should be applied to existing processes in order to achieve smarter solu-
tions. They are consistent with state and federal regulations, such as the
National Environmental Policy Act (NEPA) and the federal transporta-
tion legislation referred to as SAFETEA-LU. Counties and municipalities
can also benefit from the application of these tools.

2.1 WHY USE THESE TOOLS?

Project delays and escalating costs are discouraging to everyone involved.
Planning and designing solutions that are not affordable and cannot be
implemented do not solve problems. Projects that are built but do not meet
the expectations of the community, the transportation agency or the general
public are also frustrating.

The application of these tools will permit a better understanding of the
problem, key issues, and potential solutions; agency and community opinion;
and schedule and budget early in the process. In this manner, projects listed
on the TIP can be implemented with more certainty, and completed within
the estimated timeframe and budget.

Use of these tools will also help enable the following outcomes:

 Allocate financial resources to projects that address local, regional and
statewide priorities.

o Achieve consistent expectations between project proponents and
communities, and entities that evaluate and fund projects.

« Achieve the optimum accommodation for all modes.
« Ensure context sensitivity in the planning and design of projects.

« Decrease the amount of re-work in the preliminary engineering and final
design phases of a project.

2.0

Early Project Budget
Planning

Project planning is a complex
undertaking, which involves
identifying the transportation
problems to be solved and finding
the best alternative to solving the
problems. Unfortunately, all too
often, a project is defined, public
commitments are made and then the
news is delivered that the project is
unaffordable.

In Smart Transportation, project
planners and designers consider the
potential project cost and funding
resources at the earliest possible
time. A cost estimate must be
included when a project is introduced
and continue to be updated as the
project becomes better defined
through the development process.
As the project advances to decision
points on whether it should move
onto a TIP or into final design, the
cost estimate must be up-to-date to
enable decision makers

to determine the project’s future.

A concerted effort must be made to
fit a given project at the beginning
of the pipeline into the window of
available funding at the end. Projects
that grow to exceed the available
funding envelope must be evaluated
to bring the scope in line with the
established project budget, or be at
risk of cancellation.

CHAPTER 2 Tools & Techniques
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CHAPTER 2 Tools & Techniques

These Smart Transportation tools are applied in conven-
tional transportation planning, but differ significantly
by broadening many of the already-familiar steps. The
tools are:

A. Understand the problem and the context before
programming a solution for it.

B. Utilize a multi-disciplinary team.

O

Develop a project-specific communication plan.

D. Establish the full spectrum of project needs and
quality of life objectives.

E. Focus on alternatives that are affordable and cost
effective.

E  Define wide-ranging measures of success.

o

Consider a full set of alternatives.

H. Compare and test alternatives.

2.2 TOOLS AND TECHNIQUES

Both NJDOT and PennDOT implement a wide range of
projects, from simple maintenance and roadway resur-
facing projects to the construction of new highways. The
tools and techniques described in this chapter can be
applied at different levels, depending on the complexity
and needs of each project.

NJDOT has organized each of their projects into four
different “pipelines”. Projects in pipelines 1 and 2 are
more complex and will therefore require the greatest
effort in planning and preliminary engineering to deter-
mine the best “fit” solution. On the other end of the
spectrum, projects in pipeline 4 are much simpler and
are often implemented through maintenance activities
which require little preliminary engineering but will
still benefit from early planning and coordination.

PennDOT has three categories of projects — minor,
moderately complex and major. Although all of these
projects include some level of problem identification
and planning activities, the moderately complex and
major projects will require the greatest effort in plan-
ning and preliminary engineering to determine the
best solution.

For the purpose of this chapter, the terms “simple,
moderate and complex” will be used to describe the
general type of project. “Simple” projects will include
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PennDOT minor projects and NJDOT pipeline 4 proj-
ects. “Moderate” projects will include PennDOT moder-
ately complex projects and NJDOT pipeline 3 projects.
“Complex” projects will refer to PennDOT major projects
and NJDOT pipeline 1 and 2 projects.

Tool A — Understand the problem and the
context before programming a solution for it.

The purpose of the investment must be defined by project
stakeholders from the beginning. Sufficient information
must be gathered to understand the problem and its
context, issues and opportunities, potential solutions and
estimated costs, and draft implementation schedule.

What is the transportation problem? How much money
is available for this problem? Is the problem related to
safety, capacity, or roadway or bridge condition? Is the
project intended to provide access for a specific economic
development opportunity? Is it consistent with regional
and state priorities? What is the role of the roadway
within the study area?

To understand the problem and determine the project
needs and objectives, the following activities should be
conducted:

1. Review data that identified the need for the project.
For some projects, this may simply be the output
of the preservation and maintenance program. For
more involved problems, such as safety or capacity,
this should include crash data, projected traffic
volumes, and future traffic generators in and around
the study area.

2. Understand the existing and future context of the
problem. This includes the financial context (order-
of-magnitude costs, benefits and regional funding
priorities), transportation context (function and use
of the roadway), land use and community context
(type of area that is served by the roadway), and
environmental context. Evaluate regional and state
priorities; if the problem is inconsistent with these
priorities, it will likely not be funded. See Chapters 4
and 5 for information on determining the context.

3. Understand the project needs and objectives from
the perspectives of the project sponsor, project team,
local governments, potential users, and other inter-
ested parties. Establishing this understanding at the



beginning of the project will help to manage expecta-
tions. This activity will require more coordination
for moderate and complex projects. For simple proj-
ects, the minimum activity involves coordination
with municipal representatives and utilities on the
anticipated schedule and potential impacts to their
property, community or operations. Ultilities should
be notified even for routine resurfacing and rehabili-
tation projects to coordinate needed work.

Table 2.1 identifies techniques that can be used to achieve
a solid understanding of the project, listed from least to
greater effort. Routine maintenance and system preser-
vation projects should use techniques that require the
least effort. The full range of techniques could be used
on more complex projects.

It can take many years for a transportation project to be
implemented; it is important that the needs and objec-
tives identified at the onset of the project are still valid
and able to be addressed by the alternatives at the project’s
end. Ifa project has been in the development process for
a few years, a review of the project, cost estimate, and its
consistency with current priorities should be completed
at major decision points in the process. NJDOT and
PennDOT both employ go/no go decision points in their
development processes.

Application
The following questions can be asked to determine if this
tool was used effectively:

o Isthere a clear understanding of the problem?
» How often, and for how long, does the problem occur?

« Has recent data been mapped and analyzed for a safety
problem?

» Have the project team and stakeholders agreed to or
adopted the project needs and objectives?

« What are the current and future transportation,
environmental, land use and financial contexts of this
problem?

« What alternatives should be developed?

« What are the order-of-magnitude costs for the potential
alternatives? Are they consistent with state and regional
priorities?

« What is the implementation schedule for the alterna-
tives? Is the construction schedule understood by all
potentially impacted parties?

« What is the agency and community opinion of this
problem and potential solutions? What issues or
concerns do municipal representatives have?

« Do the local municipalities, utilities, or private land
owners have projects scheduled that may be facilitated
or harmed by the project?

Table 2.1 Techniques to Understand Problems, Issues, and Opportunities - In Order from Most Simple to Most Complex

; Gathering Input from
: Collecting & AR
Mapping ; Municipalities and other
Al DRl Stakeholders
w Aerial Map of Existing Roadway Data from asset or performance .- .
| or Bridge with 100’ buffer on either | management systems (pavement, bridge lﬁlgzrt}lci)t?gscalls folmaniSRalliciesShtarues
% side (Scale: 1" =200") inspection, road safety audit, etc.)
2 Meeti ith icipal i
. eeting with municipal representatives,
Crash history B
Roadway Function — vehicle types,
pedestrian activity, bicycle activity, trip Small group discussion, conducted on site
characteristics, trip types, etc.
Reai . . . One-on-one stakeholder interviews;
egional Transportation Map Major natural and environmental systems o g
Existing context, land use and activity Series of focus group meetings throughout
E centers (trip generators) the project area
—
=
Anticipated future context, land use and : ; q .
() PF ’ Meeting with regional elected officials
O activity centers
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Tool B — Utilize a Multi-Disciplinary Team

The project team should encompass the skill sets and
perspectives needed to address diverse viewpoints. A
multi-disciplinary team contributes to a broader evalu-
ation of data and measures of success, ensuring that the
community’s vision is well represented. The collabora-
tive participation of all members of the team will permit
a broad range of alternatives to be considered. Through
local partnerships, network improvements and alterna-
tives not located within the right-of-way can be imple-
mented more easily.

Table 2.2 Example Characteristics of Multi-Disciplinary Teams

Table 2.2 illustrates the relationship between specific
problems or issues, the knowledge or skills needed to
address these issues, and the internal and external team
members that can provide that knowledge or skill. This
table is merely an illustration of this idea and is not a
complete list of issues or skills needed.

Solutions might target a single mode of transportation,
or address the range of road users including
pedestrians, bicyclists, transit operators, automobile
drivers, and truckers. The issues and opportunities
identified should inform the makeup of the team.

Hydraulics

Drainage Engineer DEP

Section 4(f) Process

Environmental Specialist County or Municipal Planner

Communication &
Conflict Resolution

Municipal Manager,
Community Groups,
Elected Officials

Project Manager, Public
Relations Representative

Construction Methods

Representative of

Construction Unit Construction Contractors

Geotechnical/Hydrology

Geotechnical Engineer DEP

Structural Engineer
Historic Resources

Bridge Unit,

Environmental Unit DEP, PHMC/SHPO

Safety, Pedestrian

Traffic & Safety Unit, Bike/

Pedestrian Coordination Municipal Planner/Engineer

Safety, Roadway Design
Traffic Calming

Traffic & Safety Group,
Project Engineer,
Traffic Calming Specialist

Municipal Planner/Engineer,
Local Law Enforcement

Table 2.3 Example of Project-Specific Communications Matrix
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Complex projects often require input from many perspectives, including
transportation planners, community leaders, citizens, environmental
specialists, landscape architects, resource agencies, public works officials,
design engineers, and agency executives. For complex problems, the roles
and responsibilities should be defined at the beginning of the process.
On federal and state-funded projects, the ultimate decision-makers will be
the Federal Highway Administration and NJDOT or PennDOT.

Application

The following questions can be asked to determine if this tool was used effec-
tively:

« What are the specific issues related to this project?

« Do team members have the specific knowledge and skills to address the
project issues?

« Does the composition of the team reflect the complexity of the project?

Tool C — Develop a Project-Specific Communication Plan

A critical element of any project is gathering input from all interested parties,
including resource agencies, project stakeholders, municipalities, users of the
roadway, property owners, and citizens. Current transportation legislation
requires that agencies and the public be provided an opportunity to comment
on the purpose and need and potential alternatives as early as practicable in
the decision-making process.

A Communications Plan should be developed for most projects. (The needed
communication strategy should be determined during the scoping phase of
the project.) The plan should consider all substantive issues likely to arise in
the development and evaluation of alternatives. It can be a simple matrix that
outlines the intended audiences and tools or techniques that will be used to
reach these audiences. An example of this approach is shown in Table 2.3.

The communications plan should be developed with representatives of
the intended audience, as they often know what tools and techniques have
worked well in the past. During the course of the project, the effectiveness
of the plan should be evaluated by the project team on a regular basis, and
the plan and tools/techniques changed if necessary.

In general, the number of stakeholders and the level of agency and commu-
nity coordination will grow with the increase in complexity and the number
of sensitive issues that are associated with the project. Both PennDOT
(Public Involvement Handbook) and NJDOT provide guidance on public
involvement.

Table 2.4 lists the tools available to engage the public and agencies, ranging
from tools that are applicable for simple projects to those that would be
applied on more complex projects. Simple visualization tools, in particular,
can be very effective in communicating ideas and gathering input on intended
project outcomes.

Table 2.4 -
Example Techniques for
Community Engagement

Phone calls

Letters

Meetings

Newspaper advertisement/article
Public meeting(s)

Press releases

Posters of upcoming events
Project newsletters
Advertisements

Interactive project website
Stakeholder interviews
Visualization tools

Open houses

Public hearing(s)
Neighborhood meetings
Surveys

Walking audits

Design workshops/
charrettes

Citizens Advisory Committee
Field offices
Steering committee

Formalized partnerships or
inter-local agreements

Conflict resolution
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Application
The following questions can be asked to determine if this
tool was used effectively:

+ Does the communication plan include techniques that
will appeal to all intended audiences?

« Have the techniques proven effective in gathering
input and fostering project understanding? If not,
how should the communications plan be modified to
better achieve this?

 Has the project team opened a dialog with the stake-
holders, potentially interested parties, community
leaders and elected officials?

o Is there a summary of issues and opportunities that
can be easily understood by the project stakeholders
and the general public?

o Is there project support from the community/
stakeholders? If not, how will outstanding issues be
addressed?

o What municipal representatives and stakeholders
should be included in the next phase of project devel-
opment?

Tool D — Establish the Full Spectrum of Project
Needs and Objectives

The statement of purpose and need should include the
objectives that the proposed project is intended to achieve.
Consistent with SAFETEA-LU, objectives may include:

+ Achieving a transportation objective identified in the
statewide or metropolitan transportation plan;

« Supporting land use, economic development, or
growth objectives in applicable federal, state, local or
tribal plans; and

« Serving national security, or other national objectives
as established in federal laws, plans or policies.

Project needs and objectives should be developed in collab-
oration with the study team and stakeholders. Following
are some common examples of project objectives:

1. Structural integrity. For many projects, the primary
objective is to provide safe and structurally-sound roads
and bridges. Does this require full reconstruction, reha-
bilitation, or preventative maintenance? The character
and design of the structure, and treatment of pedestrians
and bicyclists, may also be important objectives for the
community.
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2. Safety. Crash data should be reviewed to determine
if safety problems exist. Safety must be addressed for
all users, including pedestrians and bicyclists. Is safety
increased through the raising of design speed (crash-
worthiness) or through the reverse method of matching
desired operating speeds with the context (context sensi-
tive design)? The solution must be commensurate with
the documented problems.

3. Traffic service. This is a common measure on proj-
ects, but it is possible to refine the goal to a greater degree
than typically seen. For example, do traffic service goals
apply to service for all users? For dailylocal travel to desti-
nations or for distant weekend ones? Is there a concern
with traffic service all day, a peak hour, or something
in between? Is mobility (the ability to get from origin
to destination, possibly by a variety of routes), really the
traffic issue, rather than speed or delay? Is parking part
of the traffic service?

4. Non-motorized user service. Do the goals of “pedes-
trian-friendly;” “bicycle-friendly;” or “transit oriented”
apply? If these are important goals in the study area,
consideration could be given to the use of formal level
of service measures for pedestrian, bicycle and transit
service.

5. Community character. Asa starting checklist, identify
the character types defined in Chapters 4 of this guide-
book. Variations on these basic context types within the
study area could be identified, such as “Main Street” or
“neighborhood business center.”

6. Economic development. The role of economic devel-
opment can be analyzed in numerous ways. Will the
facility result in opening up more area to development?
Is the project located in a growth area identified by the
MPO, RPO and/or municipalities? Will it serve to attract
“big-box” retail or regional distribution uses? Will it
strengthen a “Main Street,” or otherwise compete with
sprawl? Will it add to the visitor appeal of a scenic or
historical asset?

All objectives should be developed with, and accepted
by, the project team and stakeholders. For simple proj-
ects, documenting agreement may involve a phone call,
email and/or letter with the municipal representative.
For complex projects, these goals must be vetted with the
project team and stakeholders, and documented before
project alternatives are developed.



Application
The following questions can be asked to determine if this
tool was used effectively:

+ Are the project needs and objectives understood by
the project team and stakeholders?

« Were agencies and the public involved in the develop-
ment of project needs and objectives?

Tool E - Focus on Alternatives that are
Affordable and Cost-Effective

No matter how good a solution is, if it is not afford-
able, it will not solve the problem. Financial resources
are very limited in both New Jersey and Pennsylvania.
Construction costs have increased significantly (30-40%
over the last few years) and federal and state funds are not
keeping pace with demand. Wise investment in trans-
portation infrastructure requires sensitivity to available
funding.

Virtually all projects offer a range of options with different
costs, corresponding to different levels of value. However,
the importance of understanding alternatives based on
the value to price ratio is often overlooked. Current guid-
ance is fairly silent on this subject, and does not direct
projects toward the most effective value to price yield.
Frequently, one objective is given as an absolute mandate,

which must be met at all costs. The concepts of “return
on investment” and “right sizing” recognize the growing
importance of evaluating the value to price ratio on
proposed alternatives. Performance measures such as
cost per existing trip, cost per new trip, and cost per time
savings for a representative trip may be used to better
understand the return on a proposed investment.

Both NJDOT and PennDOT have capital investment
committees that review cost estimates for all major proj-
ects and determine if the project should move forward.
Acting as “gatekeepers,” these committees are tasked at
key decision points with evaluating the proposed invest-
ment in relation to potential benefits and federal, state
and regional priorities. To ensure fiscal responsibility, the
total estimated project costs should be determined for all
alternatives at several steps within the project develop-
ment process.

An evaluation of project costs and benefits can help define
reasonable alternatives; the best alternative will often be
one that achieves the greatest balance. For example, if
Alternative A meets 100% of the defined project needs
and objectives, while Alternative B meets 80% of these
same needs and objectives, but costs 50% of Alternative
A, then Alternative B may be a better investment than
Alternative A. If Alternative A meets 100% of the project

needs and objectives but is not a regional

“Right-Sized"
High Value-to-Price

“Diminishing Returns”
Maximum Value, but
Very High Cost

or state priority and cannot be funded for
the foreseeable future, then it is not a good
choice for solving the problem.

Application
The following questions can be asked to

;&: 1 5 ® determine if this tool was used effectively:
% 1 o Is the total estimated cost of each alter-
= & native known before programming the
i—“ @ ® project on a TIP? Is the cost known
=p! " before a recommended alternative for
= ® Minimum K .
s ® Acceptable final design is selected?
T Value
——————————————————————————— o Are each of the alternatives affordable
“Undersized”

given the current financial situation and
state/regional priorities?

« What are the cost/benefits of the
alternatives?

Good Value-to-Price,
but Don’t Deliver
Enough Value

PRICE (Cost Plus Impacts)

Figure 2.1 Value to Price Curve
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Tool F — Define Wide-Ranging Measures of
Success

Setting measures of success is not unique to context-
sensitive design; most road design projects measure
the success of alternatives in meeting project needs
and objectives. In Smart Transportation, it is recom-
mended that measures represent the full spectrum of
project needs and objectives, such as transportation
for all modes, safety, economic development, commu-
nity character, and land use (see Tool D: Establish Full
Spectrum of Project Needs and Objectives). Wide-
ranging measures are used to assess alternatives against
these needs and objectives.

Although broad in outlook, measures of success (MOSs)
can be simple to calculate, calculable from readily avail-
able data (for simple projects) and readily reproducible.
It is completely acceptable for MOSs to be redundant,
measuring different aspects of the same qualities. For
example, the “volume to capacity ratio” and “queue
length” computations as defined in the Highway
Capacity Manual are both measures of effectiveness
about a single quality (traffic service) but each is useful
in its own way.

Measures of success should be directly related to the
accepted project needs and objectives. For objectives
relating to vehicular traffic service, measures should
be chosen from the standard, widely used measures
(for example, “level of service”, “seconds of delay”). For
objectives that capture community character, measures
should be developed based on the specific concerns
of the community. Chosen measures should be trans-

parent and easily conveyed to all stakeholders.

Including measures of success that address commu-
nity goals as well as traffic performance is critical to
reaching a smart transportation solution. For example,
traditional traffic-only measures, while accurate for
their single goal (moving traffic) are usually devoid
of context. Thus, an evaluation measure calling for
“attaining peak hour traffic level of Service C” would
gauge success only by that measure. The fact that the
roadway may be located within a “Main Street” envi-
ronment or a heritage neighborhood is not considered.
Using this single measure, any alternative that attains
the level is considered satisfactory, and any alternative
that does not is often eliminated as “failing”. Because
projects have wide-ranging needs and objectives, no

14 SMART TRANSPORTATION GUIDEBOOK

single measure of success should be used to determine
the preferred solution for a problem.

Measures of success that address the full set of needs
and objectives should be simple and yield a great deal
of understanding with a minimum of computation. For
example, the measure of pedestrian mobility (a critical
element where the context is a “Main Street”) is furnished
by information as simple as the number of signalized
crossings, the presence of pedestrian signal indications,
the width of pavement to be crossed or the posted speed.
All of this information is readily available from project
inventories, photographs, GIS files or field visits.

The absence of a wide range of evaluation measures in
transportation planning is generally not due to the diffi-
culty of computing such measures. Rather, it is because
they were not identified as issues earlier in the process.
Even if only a few measures are finally selected for project
evaluation, consideration of a wide range of measures at
the beginning of a project can help identify important
community values that may otherwise be overlooked.

Table 2.5 provides examples of measures and how they

can be calculated. All measures of success should be

tailored to the specific project. Some characteristics of
effective measures include:

« Simple compilation, from readily available data (rather
than complex computation using extensive new data —
particularly for simple projects).

o Transparent, using a method understandable to the
non-technical public.

» Reproducible results (rather than yielding different
answers to different analysts, for same conditions).

« Objective (not judgmental).

« Yields degrees of success (not just “pass/fail”).

Application
The following questions can be asked to determine if this
tool was used effectively:

« Have the alternatives been compared using a wide-
ranging list of measures of success?

o Do all needs and objectives have corresponding
measures of success?



Table 2.5 Examples of Smart Transportation Measures of Success

TRAFFIC

SAFETY

ALTERNATIVE MODES

* Level of Service
» Seconds of delay
* Queue lengths

* Daily Profile

HCS intersection — or SIDRA roundabout
runs, existing and design year

Peak hour/peak direction
vehicles

HCM source flows on planned lane count

Peak hour volume/capacity
ratio

* HCM source flows on planned lane count
 Traffic Study

Minutes

Simulation such as Synchro, VISSIM

VMT

Simulation such as Synchro, VISSIM

MPH expected based
on roadway design and
characteristics

Number of driveways

NJDOT/PennDOT Design Manual/
AASHTO Green Book

Field Count

Peak hour vehicles

Signalized intersection analysis and existing
turning movements

Potential for increasing safety

Crash data and safety audit

Linear feet (If)

Map take-off

Linear feet (If)

If of new sidewalk

Map take-off

Map take-off or GIS

If of replaced sidewalk

Map take-off or GIS

Number of well-marked
crosswalks,and/or speed and
volume of crossing traffic

Map take-off or GIS

If of bike lanes, paved
shoulders, or wide curb lanes

Map take-off or GIS

Bus stops with safe pedestrian
crossings

Map take-off or GIS

* Crossings
* Desired speed based on
road design

Map take-off or GIS
NJDOT/ PennDOT Design Manual/
AASHTO Green Book
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COMMUNITY CHARACTER

If, Acres Map take-off or GIS

r Left turn lane placement and existing
turning movements

* Number of NRHP-Eligible Buildings
Impacted/Displaced

« Number of NRHP-Eligible Districts Map take-off or GIS

Impacted
Number Impacted/Displaced Map take-off or GIS
Number Impacted/Displaced Map take-off or GIS
Number Impacted/Displaced Map take-off or GIS
Consistency with local and regional Comprehensive Plans or similar
plans and policies documents

Number Impacted/Displaced Map take-off or GIS

ENVIRONMENTAL

Number Impacted

* Acreages Impacted  + Quality Map take-off or GIS

* Number of New Crossings

» Acreage of New Crossings Map take-off or GIS

Acreages Impacted Map take-off or GIS

Dollars in Year of Expenditure Estimated

Dollars per trip Estimated cost, new capacity added

Estimated cost, new VMT capacity

Cents per mile added

Dollars per user Estimated cost, new users
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Tool G — Consider a Full Set of Alternatives

A critical element of Smart Transportation is a struc-
tured search through a wide range of alternatives at an
early stage in the process. Consistent with NEPA, this
range will always include a no-build alternative, and,
depending on the complexity of the project, could include
one or many build alternatives. These alternatives should
address the project needs and objectives identified earlier
in the process.

The following pages provide some examples of potential
solutions for common transportation problems. These
are not listed in any particular order. However, consistent
with Smart Transportation principles, the first alterna-
tives to be developed should be low cost and low impact.
High-cost, high-impact alternatives should be developed
only if the low build alternatives do not address enough
of the needs and objectives.

After full consideration of project context and objec-
tives, a solution that requires a design exception may be

Table 2.6 Checklist for Exploring Alternatives

the best project alternative. In these cases, the evaluation
process and rationale for incorporating a design excep-
tion into the alternative must be well documented, in
accordance with NJDOT or PennDOT procedures. The
review process for design exceptions should determine
the appropriateness of the alternative.

As discussed in greater detail in Tool E, an analysis of the
“value to price” ratio should be conducted for all poten-
tial alternatives. This technique, and other techniques for
exploring alternatives, are listed in Table 2.6.

Application

The following questions can be asked to determine if this

tool was used effectively:

« Was a full range of alternatives developed? Were low
cost, low impact alternatives considered?

« Do the alternatives address the needs and objectives

that were agreed upon by the stakeholders and project
team?

Strive For

Avoid

Multi-Party Input — DOT, engineering consultant, specialists
(historic, environmental), stakeholder representatives.

Project Staff Only Input — Inside project team, generalists
where specialists are needed.

Collaborative — Participants sift through wide range of
alternatives, with no exclusions. Alternatives are discussed in
structured dialogue sessions.

Prescriptive — Range of alternatives is prescreened and
limited. Some alternatives are dismissed early as “fatally
flawed.”

Iterative — Alternatives are considered again, with the same
process as described above, as further understanding and
evaluation is gained.

One Time — Alternatives are “closed down” after an early “final
screening.”

Aware of Value/Price -- Some understanding of value/price
relationship at early stage and throughout.

Focusing only on High Price Solutions — Little understanding
of value/price during alternatives stage.

Expansive — Process seeks alternatives that yield multiple
quality-of-life benefits.

Constrained — Alternatives are limited to narrow range that
addresses only one issue or concern.

CHAPTER 2 Tools & Techniques
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There is a wide range of solutions that can address mainline congestion, from increasing efficiency to managing demand.
One choice that some areas have made is to evaluate the level of service that can reasonably be accommodated for all modes.

RANGE OF SOLUTIONS FOR MAINLINE CONGESTION

INCREASE EFFICIENCY INCREASE CAPACITY
(ON-ROUTE) (ON-ROUTE)
- Signal Coordination « Add Lanes
- Manage Access « Reconfigure

« Change Intersection (See Intersection
Congestion)

« Time Based Changes (Reversible Lanes,
Off-Peak On-Street Parking, etc.)

« Corridor-wide ITS

« One Way/Two Way Corridor Conversion

« Build New Route
« Re-Direct Traffic to Existing Routes
« Augment Existing Network

« Bicycling
+ Walking Transit Use

+ TDM (Telecommuting, Employee Transit
EVALUATE LEVEL OF Passes, Employee Shuttles, etc.)
SERVICE STANDARDS - Land Use Policies

The following provides some ideas for solutions related to roadway resurfacing.

RANGE OF SOLUTIONS FOR RESURFACING

RESURFACETO

CURRENT CONFIGURATION RESTRIPE

Add bicycle lanes

Modify number of lanes

Modify lane widths

Modify on-street parking

Allow for streetscape opportunities

There are a wide range of solutions that can address congestion at intersections. The focus is often limited to solutions at the
specific location, but a number of solutions may be found by using or enhancing the surrounding network.

RANGE OF SOLUTIONS FOR INTERSECTION CONGESTION

RECONFIGURE (AT LOCATION)

« Change Lane Configuration
«  Grade Separate
+  Roundabout

CHANGE OPERATIONS (AT LOCATION)

«  Reconfigure Signal
«  Restrict Turns
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The following provides some ideas for solutions related to deficient bridges.

RANGE OF SOLUTIONS FOR BRIDGE DEFICIENCY

REHABILITATE
REBUILD

«  Focus only on structural integrity (may
require design exceptions)

« Upgrade to current geometric standards

+ Introduce Roadway Elements

+  Restore historic character of structure

+  Use for another function- i.e. vehicular to
pedestrian bridge

+ In-place
« Atanotherlocation

Safety problems can be very difficult to diagnose and to solve. This table outlines a range of solutions for increasing
intersection safety.

RANGE OF SOLUTIONS FOR INTERSECTION SAFETY

ENHANCE SIGHT LINES
MODIFY INTERSECTION CONTROL (ROADSIDE ELEMENTS)
. 2-Way Stop «  Vertical Curve
«  4-Way Stop «  Horizontal Curve
- Signal « Relocate Landscaping

«  Roundabout
« Grade Separation

_ * Relocate Signage

«  Move Stop Bar Location

« Extend Yellow Phase

«  Extend All Red

«  Modify Cycle Length

«  Consider Activated vs. Pretimed

+  Protected Instead of Permissive Left Turn

« Camera
« Police

« Relocate Signal Mast Arms

« AddTurn Lanes

«  Modify Alignment « Ramps

« Increase/Decrease Curb Radius «  Pedestrian Crossing Signals

+  Evaluate Proximity of Curb Cuts to Signal +  Pedestrian Refuge

«  Restrict/Modify Turning Movements +  Review Location of Bus Stops
«  Review Bicycle Striping »  Review Markings

IMPROVE ROAD SURFACE
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Tool H—- Compare and Test Alternatives

The purpose of this tool is to assess the full range of alter-
natives using the broad range of measures of success. The
measures are “balanced” against one another to determine
the best solution to meet project needs and objectives.
The assessment process not only computes measures of
success but also portrays the tradeoffs between measures,
such as a reduced traffic level of service balanced against
a corresponding increase in civic value associated with
on-street parking.

The following steps are recommended in using this tool:

Summarize the assessment — Collapse the assessment
to simple and appealing summary products, such as
charts, tables, matrices and spreadsheets. Illustrations
(photographs, sketches or even somewhat abstract
computer graphics) should be used for those measures
best described graphically.

Understand important tradeoffs - Illustrate the
balance (“tradeoff”) between important competing
measures. One criterion should offset another, such as
pairing vehicular traffic service and pedestrian level of
service. Successful Smart Transportation understands
these tradeoffs and achieves a balance of values that can
gain community consensus.

Most important measures needing to be balanced are
usually “apples and oranges,” impossible to collapse to a
single common measure. Although disparate measures
cannot be directly compared in common terms, simply
computing and comparing them represents an improve-
ment under Smart Transportation. The “apples and
oranges” dilemma is not a fault of the process, but more
likely an indicator that a meaningful set of evaluation
measures has been included.

Avoid weighting and scoring schemes — These are likely
to be cumbersome and contentious. At this nearly final
stage in the Smart Transportation planning process,
participants’ energy is far better directed toward arriving
at a solution that addresses the wide range of project
needs and objectives, rather than in creating numerical
weighting schemes for disparate measures of success that
do not lend themselves to such treatment.

Collaborate, not vote, on a recommended solution -
Avoid putting the decision on a recommended solution
to a vote, regardless of how representative the study group
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is of broad community viewpoints. Rather, informed
consent or negotiated recommendation should be reached
through a collaborative process. At this point a “third
party” facilitator, skilled in consensus building, may be a
valuable input.

Application
A successful outcome of this tool can be tested by asking
the following questions:

 Have the agreed upon measures of success been used
to compare and test the range of alternatives?

o Are the results summarized in a manner that is easily
understood by a non-technical audience?

o Are the analyses repeatable by others?

2.3 TESTING THESE TOOLS
AND TECHNIQUES

Use of the tools outlined in this document does not
guarantee a context sensitive solution, but it greatly
improves its likelihood because:

1. Smart Transportation brings a wide range of view-
points into the process, assuring a thorough look at
alternatives and success criteria.

2. The process reduces or eliminates adversarial counter-
planning, by including issues at the very beginning
that may be important to stakeholders and project
opponents alike. The same energy which can serve
to obstruct non-inclusive projects is channeled in a
positive direction on Smart Transportation projects.

3. The analytical steps of the recommended process —
broadened goals, structured search through alter-
natives and wide-ranging evaluation - serves as a
systematic checklist for all stakeholders and decision-
makers. It is also a transparent process that everyone
can follow and in which everyone can participate.
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ML O S N - ' - S Smart Transportation
" i should help in the
development of smart
growth communities.
Following are the

10 principles of
Smart Growth from

On projects with NJDOT or PennDOT, the community partners with the
state and has an essential role in planning state roadway projects. The

community’s input is needed on a number of tasks: the US EPA:
Planning the Community Vision ¥ Create range of housing
On some projects, the vision of the community for land uses adjacent to the opportunities and choices

roadway will be well established. However, the state will also become involved
in projects where a new or reconfigured roadway may spur the community ~~* Create walkable neighborhoods
to create a new vision. In such cases, community discussions that include
visioning workshops or '
charrettes should be held stakeholder collaboration
to foster anew plan. Local N
representatives  should
agree upon the land use
plan for the study area,
and clearly communicate
that vision to the DOT.
This must take place early ' » Mix land uses
in the study in order to
determine the futureland =~ ® Preserve open space, farmland,
use context. natural beauty and critical
environmental areas

¥ Encourage community and

Foster distinctive, attractive places
with a strong sense of place

¥ Make development decisions
predictable, fair and cost effective

Committing to Improvement of the Roadway Network

Development of a network that effectively ties together all roadway classes ¥ Provide a variety of transportation
- arterial, collector and local - is a key Smart Transportation strategy. The choices

presence of a roadway network gives the state and community more flex- _

o : . . . ¥ Strengthen and direct

ibility if they coordinate on converting a state roadway into a Main Street, or o

any other traditional commercial street. Further, since neither state has the development towards existing
financial resources to eliminate congestion on all state highways, improving communities

the network will give community residents more options on future trips.
¥ Take advantage of compact

The community should: building design

« Achieve greater connectivity by updating its official map and circulation
plan to show desired links; and

« Consider regulations that require greater connectivity in future
developments.
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CHAPTER 3 A Local Commitment

The community can regulate:

« Block size, by setting a maximum block length of
300 to 600 ft.;

« Connectivity, by requiring developers to meet the
connectivity ratios given in Section 5.2.2; and,

o+ Pedestrian/bicycle connections, by requiring these
connections (even in developments with cul-de-sacs)
every 300 to 600 ft.

Revising Comprehensive Plans and
Ordinances

The community should:

 Encourage mixed use development, which reduces the
number of trips on public streets, and gives commu-
nity residents the opportunity to make walking trips;

« Control the rapid increase in traffic associated with
large single-use developments;

« Change zoning as needed to ensure projects are built
at good locations with the appropriate density. If a
town is planning a Main Street, it should revise both
its comprehensive plan and zoning ordinance to
encourage center-based development.

« Prepare access management plans or ordinances to
encourage or require shared driveways, cross access
drives or frontage roads to reduce both turns and
traffic on the public road.

Encouraging Alternative Transportation
Modes

The community should:
+ Require installation of sidewalks in developments as
appropriate (see suggested guidelines in 8.1.1);

o Install sidewalks on “missing links,” using federal,
state and local funds;

« Develop a bike network plan, and install bike lanes,
shoulders, or wide curb lanes on selected roadways
according to plan and as opportunity permits;

+ Encourage walking and biking through public educa-
tion programs, such as “Safe Routes to School” and
“Bicycle Rodeos” at schools.
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CONNECTIVITY CODES

A growing number of municipalities are adopting
“connectivity codes” as part of subdivsion and land
development ordinances, requiring well-connected
networks in new developments. Following are excerpts
from two municipalities:

Beaverton, Oregon, Development Code Chapter 60
“In new residential, commercial, and mixed-use devel-
opment, local street connections shall be spaced at
intervals of no more than 530 feet as measured from
near side right-of-way line, except where impractical
due to physical or topographic constraints...Local street
connections at intervals of no more than 330 feet shall
be considered in areas planned for the highest density
mixed-use development.”

Cary, North 