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Alternative Strategies and Solutions

Forward

These guidance documents have been created to support implementation of the Design Manual
practical design procedures found in Division 11. Information provided in these guidance documents do
not constitute WSDOT policy, nor is the application of the information required. The intent is to provide

interpretations, background, options and tools to utilize, as well as to further define and explain terms
contained in the Design Manual regarding practical design.

-Policy Analysis and Research Section, Development Division-
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Alternative Strategies and Solutions

Guidance Document

Introduction

Practical Solutions calls for the exploration and implementation of operational and demand
management strategies prior to making a strictly capital Investment. However, the dividing line between
a solution being strictly operational, demand management, or capital will not always clear. In some
cases, a capital expenditure may be needed to advance an operational or demand management
solution. Do not limit consideration of an alternative solution no matter its composition of strategies.

One obijective of least cost planning (LCP) is to develop strategies for both a broader corridor view and
for specific identified contexts within that corridor. Practical design is the process that occurs as the
discussion moves from one of strategies to solutions. This guidance document discusses the different
strategies and kinds of solutions typical to these strategies. Not all solution types are represented. The
intent of this guidance document is not to be a menu of options, but to set the expectation of the
variety of solutions anticipated in applying the practical design procedures in the Design Manual.

Linking Least Cost Planning and Practical Design

Coordinate with WSDOT region program management, planning and traffic offices on a review of the
corridor sketch database for an understanding of the broader corridor strategy, plans, context and what
is known from operational assessments and the priority programming array. Strategies within the
context may not always be identified. Consult planning documents that may have additional information
regarding strategies within a context with respect to land use and transportation environments. Where
LCP has not occurred and there is not a local or regional level defined strategy, it may be appropriate to
select the existing context (see Design Manual Chapter 1102) and a near-term design year (see Design
Manual Chapter 1103) as alternative formulation boundaries. In this way, the immediate need can be
resolved, while allowing time for the LCP process to occur in the future.

It is always important to work with the WSDOT region planning office during and after completion of a
project, and update the corridor sketch database with outcomes from applying the practical design
procedures. In particular, the Basis of Design (see chapters 300 and 1100) for projects needs to be
attached to the database. Determinations within the Basis of Design may be of importance to future
planning and programming efforts. Because the performance trade-offs and acceptance may be
important to LCP strategy development in the future, consider how to best arrange feedback loops
between planning and design.


http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1102.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1103.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/300.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1100.pdf

Alternative Strategies and Solutions

Operational Strategies

Operational strategies may contain a range of solutions, including channelization changes, installing
ramp meters, speed management, alterations to signal timing, changes to an existing intersection
control type, or alternations to signing, among various others described in more detail below.

Generally, operational strategies are implemented using a near-term design year as a design control (see
Design Manual Chapter 1103). The intent is to make alterations that will resolve an already existing
operational need, not necessarily resolving a possible future need found in a traffic forecast.

Traffic Management Solutions

Traffic management solutions include actions undertaken to manage or regulate traffic conflicts,
movements, and use of the roadway. Potential projects in this category include revisions to speed
limits through use of speed management treatments; parking restrictions or alterations; turn
restrictions; truck restrictions; signal operations; intersection control changes; intersection lane-use
control; ramp meters; no-passing zones; crosswalks and midblock crossings; special traffic control
schemes; and lane use restrictions.

Driver Guidance Solutions

Driver guidance solutions are actions to improve driver guidance, clarify options, or reduce risks in
the roadway setting. Potential improvements include informational signs; warning signs; lighting
and supplemental illumination; supplemental delineation; glare screen; signals; roadside guidance;
and Intelligent Transportation Systems (ITS).

Rechannelization or Enhancement Solutions

Solutions that rechannelize existing pavement alter the use of the roadway without additional
widening. These projects may add, delete, or modify channelization features, and may include
reduction of existing shoulder or lane widths. Potential enhancements include, but are not limited
to:

1. Road Diets, Pavement Markings, and Non-motorized Modal Solutions

Develop added storage, optimize multimodal performance, or repurpose utilization of the public
right of way. This work may modify tapers, radii, install painted islands, or may channelize
bicycle lanes, preferential-use lanes, two-way left-turn lanes, or increase shoulder widths.

Road diets generally include altering width dimensions or removing motorized vehicle lanes to
equitability distribute the available public right of way across modes compatible with the
context while resolving the need. Generally, a road diet will reconfigure an existing four-lane
roadway to two lanes with a two-way left-turn lane, or two lanes with medians and left-turn
channelization. The remainder of the width is used to reconfigure transit, bicycle or pedestrian
facilities (for more on road diets, see Design Manual Chapter 1230).

2. Raised Channelization
Add new or alter existing raised curbing to channelize islands in order to enhance guidance,

curtail violations or misuse, or enforce access control.
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3. Rumble Strips
Install new or alter existing rumble strips in order to reduce the risk of run-off-the-road crash
types.

4. Left-Turn Channelization (two-lane highways)

Restripe two-lane highways to provide left-turn channelization at existing intersections. Ensure
the pavement is structurally adequate for the anticipated traffic loads on sections of pavement
previously not exposed to traffic. Ensure the modal performance trade-offs are evaluated with
this type of option. Mini roundabout options or alternative intersection options (such as
Restricted Crossing U-Turns, see Design Manual Chapter 1300) can be an enhancement
application in lieu of the standard rechannelization application to provide left-turn
channelization.

5. Roadside Minor Enhancements

Modify roadside features for safety purposes. Roadside solutions may include altering roadway
cross sections to address clear zone or sight distance concerns such as slope flattening,
recontouring a ditch, replacing a ditch with culvert, or removing a roadside object.

Roadside protection solutions may include installation of protection for clear zone mitigation,
including guardrail, barrier, and impact attenuators (see chapters 1600, 1610 and 1620). New
objects may also be placed to mitigate for existing hardware fixed objects unable to meet
breakaway criteria.

Demand Management Solutions

Effectively used, the tools and techniques employed by demand management, such as managed lanes,
toll lanes, commute trip reduction, telework, vanpool programs, and ridesharing, ease the burden on
existing systems and allow busy corridors to perform as well as they were designed to perform. Hard-
running shoulders for transit purposes or to manage peak hour traffic volumes, and solutions related to
intermodal connectivity or off-system solutions, are also considered demand management solutions.

If a solution involving demand management strategies wasn’t considered during prior planning phase
studies, but is identified during the design phase, it may be necessary to revisit the planning phase.
Certain types of demand management solutions require significant coordination with external partners
that could benefit from an advanced planning study prior to proceeding with design. For more on
demand management strategies and solutions, see “8 www.wsdot.wa.gov/choices/demand
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Active Travel Demand Management (ATDM)

Active Travel Demand Management involves specific types of demand management solutions.
These solutions enable demand management through the use of operational technology and may
not require additional coordination with external agencies to coordinate. According to the Federal
Highway Administration Office of Operations website®

(¥® http://ops.fhwa.dot.gov/publications/fhwahop12032/index.htm):

Active Travel Demand Management is the dynamic management, control, and influence of
travel demand, traffic demand, and traffic flow of transportation facilities. Through the use of
available tools and assets, traffic flow is managed and traveler behavior is influenced in real-
time to achieve operational objectives, such as preventing or delaying breakdown conditions,
improving safety, promoting sustainable travel modes, reducing emissions, or maximizing
system efficiency.

Under an ATDM approach, the transportation system is continuously monitored. Using archived
data and/or predictive methods, actions are performed in real-time to achieve or maintain
system performance.

Active management of transportation and demand can include multiple approaches, spanning
demand management, traffic management, and parking management, and can involve the
efficient utilization of other transportation modes and assets. An agency can deploy a single
ATDM approach in order to capitalize on a specific benefit or can deploy multiple active
strategies to gain additional benefits across the entire transportation system. Some example
approaches include the following:

Active Demand Management Active Traffic Management Active Parking Management
Dynamic ridesharing Dynamic lane use control Dynamically priced parking
On-demand transit Dynamic speed limits Dynamic parking reservation
Dynamic pricing Queue warning Dynamic wayfinding
Predictive traveler information Adaptive ramp metering Dynamic parking capacity

Managed Lanes

Managed lanes are a mobility enhancement tool, and come in a wide variety of types (see

Figure 1). Generally, managed lanes are oriented to a specific user group. The following table is a
listing of different managed lane applications. Managed lanes can be accompanied with ATDM
solutions, but the value varies on a project by project basis. If managed lanes are used as a time-of-
day alternative solutions, then ATDM components will likely be necessary.

! Accessed 7-16-15
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Figure 1 Managed Lane Types

High Occupancy

See chapters 1230, 1410 and

Limited access facility

Vehicle (HOV) 1420 application in high commute
Lanes corridors, typical.

High Occupancy Future Design Manual update Limited access facility

Toll (HOT) needed, discuss with Toll application in high commute
Lanes Division and use chapters corridors, typical. Also used

1230, 1410 and 1420, as
applicable

to support major capital
strategies.

Business Access

See Chapter 1230

Ideal for suburban

and Transit commercial contexts on
(BAT) Lane managed access facilities.
With transit and land use
accessibility needs.
Exclusive See Chapter 1230 for limited E Can apply to a wide variety
Transitways road type configurations, of transportation contexts.

including hard-running
shoulder. Discuss with transit
agency provider.

Configurations on managed
access facilities with depend
on transit service stop
frequency and location.

Exclusive Truck
Lanes

Not discussed within the
Design Manual, if considered

discuss with HQ Freight Office.

Limited access facility
application. Consider for
FGTS T-1 routes with
identified freight modal
priority performance needs.

Service Lanes

See Chapter 1230 for limited
road type configurations

Type and benefit dependent
on modal performance
needs and road type,
respectively

Bypass Lanes

Not discussed within the
Design Manual, outside of
queue related applications.

Used to resolve a high
regional mobility throughput
need. Considered in rural
town center applications,
typical.

Lane
Restrictions

Not discussed within the
Design Manual. Discuss with
Region Traffic.

Used on a variety of
contexts. Used in layered
networks, typical.
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Off-System Solutions

Understanding travel patterns across the broader network is important to understand the type of
solution needed. In some cases, a relatively large number of local trips are carried by a state route.
Depending on the location and how the local network grid is configured, there may be lower cost
opportunities to improve the local network planned. Options such as this are planned to remove
the local trips from the state route, thereby improving the regional mobility performance. In this
way, off-system solutions fall under demand management strategies even though they will likely be
funded under a capital program.

Capital Strategies and Solutions

Capital strategies include a wide range of solutions, which are generally funded through WSDOT'’s
Preservation and Improvement programs. In general, capital strategies within the improvement
program are identified by a higher cost associated with the solution. In this way, some operational
solutions may be considered capital. For example, altering a signalized intersection to a roundabout,
while strictly an operational solution, would be considered a capital improvement if pavement
construction were involved. A clear distinction of a capital solution is adding a completely new feature
like an interchange, a flyover ramp, or more driving lanes. Capital strategies are also generally
considered for meeting needs over a longer period of time due to the level of cost being considered.
However, practical design calls for examining the appropriate design year given the context (see Design
Manual Chapter 1102), and designing only for a period with which can be reasonably estimated. The
design year selected (see Design Manual Chapter 1103) becomes a boundary for the alternative
formulation (see Design Manual Chapter 1104).
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Writing Effective Need Statements

Guidance Document

“You will have a problem half solved by defining it correctly on the first day”

-Kaoru Ishikawa

Introduction

Practical design is an approach that focuses project decisions on the specific intended need. A clear,
specific statement of the need is essential to practical design approach implementation. A focused need
statement will make subsequent alternative formulation activities more effective, and is essential for
finding the most strategic solution.

Practical Design allows flexibility in several different areas: design control selection, the kinds of
solutions an alternative can employ, as well as with design element selection and dimensioning. Under
practical design, the goals of our transportation system are priority over the individual project. The
solution types (see guidance document — Alternative Strategies and Solutions) expected from
implementing the practical design procedures allows for a variety of lower-cost and near term project
solutions to be considered. So, writing clear, consistent need statements is now more important than
ever. This document is meant to provide guidance for writing need statements.

What is a Need Statement?

A need statement is simply a clear, accurate plain talk description of a problem that needs solving,
including a concise explanation of the root reason the problem exists today. An effective need
statement will facilitate the development of efficient, focused project alternatives.

Need statements are used on various documents and reports. The Basis of Design (see Design Manual
Chapter 1100) uses need statements to describe the “Baseline need(s)” and the “Contextual need(s)”.
See Design Manual Chapter 1101 for a compete discussion of baseline and contextual needs.


http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1100.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1101.pdf

Writing Effective Need Statements

What makes an Effective Need Statement?
An effective need statement provides very concise answers to the following questions:

What is the problem / What is wrong?

Where is it happening?

When is it occurring?

To what extent? How bad is it? What is the magnitude of the problem?
Why is it important to solve it now?

ok wnN R

What will be used to measure success (what metric is involved)
In addition to answering these questions, an effective need statement has these attributes:

e Factual. It only lists things that are known with certainty. It does not list assumptions, hearsay,
or vague statements. It uses clear and accurate data that conveys the size and severity of the
problem.

e Focused and precise. It stays focused on the essential Need for the project.

e Specific. It describes the root underlying reason for the problem, the results of contributing
factors analysis (see Design Manual Chapter 1101 and the guidance document - Contributing
Factors Analysis for more information).

e Relevant. It explains why the project is important.

¢ Not suggesting a solution. There is no solution presented as part of a need statement. A need
statement that has already arrived at a solution may reflect biases, opinions, and agendas
inappropriate for this stage of decision-making and discovery.

A well-written need statement provides a better indication about what the problem is leading to what
potential solutions may eventually be explored. The need statement is based on all available data, and
should avoid anecdotal assumptions.

How are Contributing Factors related to Need Statements?

Contributing factors are any known factor attributed to the problem. Diagnosis of contributing factors
may help determine any underlying root reasons for the problem (see Design Manual Chapter 1101 and
guidance document — Contributing Factors Analysis), and should be acknowledged in the need
statement. The following example demonstrates how a discussion of contributing factors may affect an
understanding of the need, and why it is important.

Example: This corridor segment was identified as a mobility need candidate because this location
met the network screening threshold of operating speeds below 70% of posted speed during the
PM peak hour. In evaluating location data, it was found that the right-turn operation at the east leg
of the intersection is the contribution factor for existing conditions associated with the threshold
metric. With no other contributing factors identified, the need of this project is to increase the
number of motor vehicle right-turn maneuvers at the east leg of the intersection.
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Later alternative solution formulation may explore adjusting signal timing, providing additional
right turn capacity or altering the configuration of the existing right turn lane. However, these are
all examples of solutions and would not be appropriate to include in the need statement.

The point of the example is that the project need could not be precisely stated without a diagnosis of
contributing factors to reveal the specific need related to the mobility problem.

Baseline Need Statements

A Baseline need statement clearly states what the programmed problem is that needs solving, including
the diagnosed contributing factors, performance metric(s) and selected target(s) or target range of the
problem. The performance metric and performance target are very important, as they will be used to
evaluate the acceptability of alternatives (see Design Manual Chapter 1104).

After reading a baseline need statement, every team member and/or stakeholder should have no doubt
about:

e what the problem is

e why itisimportant

e what will be used to measure success

e why itis vital that a solution is found and implemented

In some cases, the outcome of developing a baseline need statement may reveal that —even though a
threshold performance metric (see Design Manual Chapter 1101) was used and a location was identified
as a potential need- no specific need exists, or the perceived need is incorrect given the combined
context characteristics of the location (see Design Manual Chapter 1102). It could be that the perceived
performance gap is fully explained by the context, and the performance level is a result of changes to
the context that have occurred over time.

Example: Characteristics such as access density and intersection spacing have an unavoidable
effect when evaluating specific threshold performance metrics that are speed-based, and although
the location was identified through network screening, the performance is explained by the
context.

For additional information regarding the baseline need see Design Manual Chapter 1101.

Contextual Need Statements

Although contextual needs serve a slightly different role than baseline needs, the components that
make a precise, effective contextual need statement are essentially the same as those that make a
baseline need statement effective.

Contextual needs exist to ensure that an alternative focused on the baseline need doesn’t unnecessarily
and unknowingly adversely impact performance issues of interest to WSDOT, other agencies, or the
community. While baseline needs must be addressed by an alternative, the contextual needs are an
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important part of the tradeoffs discussion (see Design Manual Chapter 1104), in alternative design
iterations and in selecting an alternative. All identified contextual needs do not have to be addressed by
the project. Contextual needs present the project team with opportunities for optimizing the value of an
alternative. They also provide opportunities for partnerships, provide improved consideration of the
needs of all modes, and ultimately help to determine the optimal preferred project alternative.

Each contextual need must be interpreted and translated into a statement that is measureable. Like
baseline needs, metrics (ways of measuring) must be developed for contextual needs so that
alternatives can be compared and finished projects can be measured by their results. In the case of
contextual needs, either quantitative or qualitative understanding of outcomes is appropriate.

For additional information regarding contextual needs see Design Manual Chapter 1101.

Is this a well written need statement?

Consider the following need statement:
Pizza delivery times at the Westside location have been averaging 38 minutes on Friday and
Saturday nights (high volume periods). As a result, 20% of the pizzas are being delivered late (past
30 minutes). Delivering pizzas in less than 30 minutes is crucial to revenue as pizzas delivered later
than that are free.

Does the need statement above answer the questions that were mentioned earlier:
e What is the problem / What is wrong?
e  Where is it happening?
e  When is it occurring?
e To what extent? How bad is it? What is the magnitude of the problem?
e Why is it important to solve it now?
e  What will be used to measure success (what metric is involved)?

Also, does the need statement have the attributes mentioned earlier? Is it:

e Factual
e Focused
e Specific

e Relevant
e Not suggesting a solution

Evaluating the statement considering the questions and attributes listed above, the argument can be
made that this is indeed a well-written need statement. In contrast, the following is an example of an
ineffective need statement:

The intersection is failing and a new signal is needed.

It is apparent that this statement does not answer all the questions that an effective need statement
should. In addition, a solution has been suggested as part of the need statement which can be
misleading for alternative formulation.
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In Summary

Thoroughly understanding the project need, and understanding the factors that contribute to the
performance issue can be challenging. Effective need statements are critical to the discussion and
communication about your project with all parties affected to ensure all have a thorough understanding
of the problem and why the problem exists.

Need Statement Examples
A good need statement needs to at least answer these 5 questions:

What is wrong? What is the performance gap?

Where is it happening?

When is it occurring?

To what extent? How bad is it? What is the magnitude of the performance gap?
Why is it important to solve it now?

ok wnN e

What will be used to measure success (what metric is involved)?
Examples of need statements, and how they answer the above questions:

Need Statement #1: The Intersection of US12 and EIm Way has had an average of 10 injury
crashes/year for the last 5 years. An analysis using the HSM urban/suburban model shows that
there should only be 5 injury crashes/year.

1. What is wrong? What is the performance gap? This intersection is having too many
(twice as many) crashes than is typical for this type of intersection.

2. Where is it happening? Intersection of US12 and Elm way.

3. When is it occurring? Every year for the last 5 years.

4. To what extent? How bad is it? What is the magnitude of the performance gap? This
intersection has had 5 more injury crashes/year for the last 5 years or twice as many
than is typical for this type of intersection.

5. Why is it important to solve it now? Twice the number of crashes is unacceptable if we
can easily reduce the crashes by half.

6. What will be used to measure success (what metric is involved)? The metric used is
injury crashes/year.

Need Statement #2: I-205 currently terminates 10 miles before the connection with southbound I-
5 forcing southbound freight traffic to use Main Street. The city of Vancouver expends $200,000
per year for city street damage by freight traffic using city streets to access I-5.

1. What is wrong? What is the performance gap? The city of Vancouver pays $200,000 for
damage to Main Street by freight traffic.

2. Where is it happening? Main Street in Vancouver.

3. When is it occurring? All year/every year.

4, To what extent? How bad is it? What is the magnitude of the performance gap? The city
of Vancouver expends $200,000 per year for city street damage
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5. Why is it important to solve it now? The city of Vancouver should not need to expend
maintenance dollars to fix damage caused by freight traffic needing to access I-5 from
SR 205.

6. What will be used to measure success (what metric is involved)? The metric used is
dollars spent to repair damage on this city street per year.
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Documenting Community Engagement:
Design Phase

Guidance Document

Introduction

WSDOT is committed to emphasizing greater community partnerships, agency efficiency, and a
multimodal approach that involves local governments, tribes, regional organizations, community groups,
affected citizens, and the traveling public. This commitment is reflected in the WSDOT Community
Engagement Plan (see YD http://www.wsdot.wa.gov/planning/).

While it is important that community engagement occurs in a manner consistent with the WSDOT
Community Engagement Plan, the plan does not present specific details related to documenting the
outcome of those efforts. It is important that the results of community engagement are documented
effectively, and the following guidance provides suggestions about how to document current efforts and
summarize past efforts.

Documenting Community Engagement

Documenting past and ongoing community engagement can be a challenge. There are likely many
sources of past community engagement efforts associated with transportation that may have occurred
through different planning or project efforts by either WSDOT or its partners. Continued community
engagement efforts and public input may occur in a variety of ways, and it’s important to capture key
outcomes and information from these efforts. It is suggested that project teams organize and document
the information and input received from the community by using a Community Engagement
Documentation Package (CEDP), however, the method of documentation is ultimately up to the project
manager.

Community Engagement Documentation Package

The following are proposed elements for a CEDP. There may be additional elements appropriate for
any specific project’s CEDP. A CEDP is intended to be scalable, depending on the complexity, the
scope of community engagement occurring, and the partnering needs for the project. Transmit any
completed CEDP, or other community engagement documentation method used, to the region
Planning Office to update the Corridor Sketch Database. This feedback loop with the Corridor
Sketch Database is important for future least cost planning efforts.

1. Summary of Prior Community Engagement Efforts

Review prior meeting information and understand the findings past engagement efforts with the
community. Provide a summary of past planning efforts and key issues expressed by the
community. These may be found in past planning documents, meeting notes, or community forums
where transportation officials may or may not have participated. Attach or link the documents used
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for this summary to the CEDP. The Corridor Sketch Database may have cataloged or summarized
this information already, review the database with region planning staff.

Of primary interest are to highlight those contextual needs (see Design Manual Chapter 1101) that
may have been expressed in the past, so that validation of these needs may occur during the next
effort.

2. Community and Corridor Vision

Document elements and objectives of the shared vision established by the community and
stakeholders. As discussed in Design Manual Chapter 1102, the comprehensive plan and other local
plans may contain information related to the city or community’s vision. Local complete streets
policies, if in place, also need to be identified and cited in this section of the CEDP. It is also
important to incorporate WSDOT’s corridor vision as identified by the corridor sketch plans, and be
consistent with the long-range transportation plan, the Highway System Plan or other documents
identified in WSDOT’s Community Engagement Plan.

The objective is to find consistency and balance between potential conflicts in the local and
regional visions to guide project development and decision-making. Consult with the region
Planning Office for assistance, particularly regarding local planning efforts and when contacting
local agency planning staff.

3. Community Contextual Needs

It is critical to document (no matter the method of documentation) that the baseline need was
discussed, collaborated on and understood by the community. Discuss the selected baseline
performance metrics, how they were established, the data that informed the baseline need,
descriptions of each, and how they contribute to the selected context (Design Manual
Chapter 1102), as well as the corridor and segment-level purpose and need.

It is equally important to document contextual performance needs identified by the community
through the engagement efforts, and discuss associated contextual performance metrics. Validate
any contextual performance needs documented from past community efforts, and document the
findings.

4. Trade-off Methodology and Procedures

Document the discussion with the community regarding the methods used to evaluate trade-offs,
who participated, and descriptions of each design option weighed. Whenever possible, document
the community’s preference for weighting the identified performance needs, to help inform
discussions and decisions of performance trade-offs.

On complex projects with a significant number of contextual needs, there may be a benefit to work
with the community and prioritize those needs for use in alternatives evaluation (see Design
Manual Chapter 1104).
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5. Discussion of Specific Design Controls and Speed Management Treatments

Document the discussions with the community regarding the selection of design controls. Explain
the effects of selecting different controls, and state the communities’ interests and preferences, if
any, regarding design controls (See Design Manual Chapter 1103).

6. Discussion of Project Alternatives

Provide a written description of the different project design alternatives considered. If possible,
provide visuals that illustrate each option. Explain the anticipated effects on performance metrics
used to describe the baseline and contextual needs. Document any preferences or alternatives
suggested through the community engagement efforts.
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Multiagency, Interdisciplinary and
Stakeholder Advisory Team

Guidance Document

Introduction

Practical Solutions is based on a combination of performance-based and context sensitive solutions
(CSS) approaches. Context sensitive solutions is a model for transportation project development. The
CSS project development model is based on a collaborative, interdisciplinary approach that involves all
stakeholders to develop a transportation facility that fits it physical setting and preserves scenic,
aesthetic, historic and environmental resources while maintaining safety and mobility. CSS considers the
total context within which a transportation improvement project will exist.

“Washington State Department of Transportation (WSDOT) employees are directed to use the
Context Sensitive approach for all projects, large and small, from early planning through
construction and eventual operation.”

-Executive Order 1028 — Context Sensitive Solutions

Design Manual Chapter 1100 incorporates the intent of E 1028 by requiring projects to convene a
Multiagency, Interdisciplinary and Stakeholder Advisory (MAISA) Team. The Design Manual has also
defined MAISA Team consent-based recommendation objectives necessary to implement practical
design procedures. These recommendation objectives include:

¢ Need ldentification (see Design Manual Chapter 1101)

e Context Identification (see Design Manual Chapter 1102)

e Design Control Selection (see Design Manual Chapter 1103)

e Alternative Formulation (see Design Manual Chapter 1104)

e Performance Trade-off Decision Preferences (see Design Manual Chapter 1104)
e Alternative Evaluation (see Design Manual Chapter 1104)

This guidance document has been developed based on questions and feedback from region
management and staff during development of the practical design procedures (see Design Manual
Division 11). The intent of this guidance is to provide additional guidance regarding the MAISA Team
policy role, and considerations for scale, organization, project schedule and obligations pertaining to the
Engineer of Record with respect to MAISA Team recommendations. The following information is strictly
suggested guidance and is not a required method for convening a MAISA Team. However, policy
statements from the Design Manual may be used throughout to emphasize outcomes required in policy.
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MAISA Team Policy Basis
In addition to E 1028, discussed above, the basis for the MAISA team can be found in the following:

e Results WSDOT, specifically:

0 Goal 4 — Organizational Strength

0 Goal 5-Community Engagement

0 WSDOT Values of Inclusion, Innovation, Integrity and Leadership
e Secretary’s Executive Order 1096 — WSDOT 2015-17: Agency Emphasis and Expectations
e Secretary’s Executive Order 1090 — Moving Washington Forward: Practical Solutions

e WSDOT’'s Community Engagement Plan

Linking Least Cost Planning and Practical Design

Ideally a MAISA Team is assembled during the planning phase of project development. However, given
the nature of the programming and budgetary processes, some projects are funded and scheduled for a
preliminary engineering phase which may not have had the benefit of a planning phase MAISA Team
effort. In recognition of this fact, as well as the policy direction to implement the CSS project
development model, Design Manual Chapter 1100 provides the minimum recommendation outputs
necessary to implement practical design procedures when these outputs have not been accomplished
during earlier phases of project development.

When the MAISA Team has provided recommendations in the directed areas during the planning phase,
it will be necessary to continue coordination with the MAISA team as design iterations may force
additional recommendations regarding newly formulated alternatives, performance trade-offs,
performance target refinement, and alternative evaluation (see Design Manual Chapter 1104).

When the MAISA Team is assembled in the design phase of project development, it is necessary to
engage the Region Planning Office. The objective is to verify consistency with planning documents, such
as the Highway System Plan, as well as updates for the Corridor Sketch Database (see Design Manual
Chapter 1102 and discuss with the Region Planning Office).

Scaling the MAISA Team Membership

A MAISA Team membership is an offer to participate in WSDOT’s project development process. Who to
include generally depends on location of the potential need. That said, there are stakeholder that may

have an interest in a location that they frequently travel to or through (such as transit agencies, freight
interest groups, bike advocacy groups, etc.) but are not located in the area.
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General Considerations for MAISA Team Membership

The following subsections include considerations for who may be appropriate to include on the
MAISA Team. The Engineer of Record and/or project manager will extend offers for MAISA Team
membership. It is suggested that the MAISA team roles and anticipated time commitment be
included within the offer. Keep in mind, Design Manual Chapter 1100 says:

“..basing its [MAISA Team] membership on the kind of skills, knowledge, and responsibilities
indicted by the issues pertinent to design decision making.”

1. WSDOT MAISA Team Membership

Each individual project management plan identifies interdisciplinary project team membership for
the purposes of generating a Plans, Specifications and Estimate (PS&E) product. The MAISA team’s
function is different, and will help establish the fundamental boundaries and performance for the

project team’s design to meet.

It is appropriate to offer project team members a position on the MAISA team. However, keep in
mind Design Manual Chapter 1100 calls for:

“...include WSDOT members on the MAISA Team who have positional or delegated authority to
make decisions associated with the areas outlined in this chapter.”

As such, the Engineer of Record will always be a member, but may choose not to chair the group.
When the MAISA Team is assembled prior to the design phase and the Engineer of Record is not
known, it may be appropriate to offer membership to the region’s Project Development Engineer
or another region appointed delegate. It is important that the Engineer of Record review and agree
to MAISA team outcomes, when they are assigned or contracted for the project.

At a minimum, consider the following WSDOT MAISA Team Membership:

e Engineer of Record (or other, as discussed above)
e Region Traffic Engineer, or delegate

e Region Planning Manager, or delegate

e Region Environmental Manager, or delegate

Depending on the location, political influences, region organizational structure and anticipated
performance needs identified, it may also be prudent to include:

e Region Maintenance Manager/Area Superintendent, or delegate
e Region Program Manager, or delegate

e Region Local Programs Manager

e Region Landscape Architect

e Region Executives

e Region or HQ Pedestrian and Bicycle Coordinator

e HQ Freight Office designee

e HQ Public Transportation designee
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2. Partnering Agency Membership

As a general suggestion, offer membership to at least one member for any agency that operates
near or has jurisdictional authority near the potential project location. This may include officials
from, but not limited to, cities, counties, transit agencies, MPQ’s, RTPQO’s, resource agencies, and
tribal government representative (discus with region or HQ tribal liaison for appropriate
communication protocol with tribal governments, see also the WSDOT Community Engagement
Plan).

When the state highway is also a city street, and the city transportation department has designated
discipline experts (such as traffic engineer, active mode discipline experts, planners, etc) it may be
appropriate to supplant that expertise in place of WSDOT discipline experts, given their local
network knowledge. This can help keep the MAISA Team to a manageable size.

3. Stakeholder Membership

There exist advocacy groups for many topics from well-established stakeholder groups to ad-hoc
local groups covering any number of interests. Consult the Community Engagement Plan and
Region Communications Manager for further information about coordinating with these groups
and suggested membership.

When there are multiple stakeholder groups covering similar interest areas, it may be appropriate
to coordinate with the groups in advance and offer a single MAISA team membership. This person
can also assist with engagement exercises, if appropriate, with the stakeholder groups they're
recommending.

4. Community Membership

Always discuss and plan for community engagement with the region Communications and Planning
offices, and be consistent with WSDOT’s Community Engagement Plan. Determining whether or
not to offer community membership on the MAISA team can be challenging. When there are
organized neighborhood groups or in smaller community settings it may be appropriate to offer a
membership to a single individual who can agree to the time commitment and assistance with
communicating findings and issues discussed by the MAISA Team. However, where there are just
too many groups for a single individual to represent and/or there may be a perception of favoring
the interests of one neighborhood group versus another, it may be prudent to not offer MAISA
team membership.

In some cases offering MAISA team membership to an elected official to represent multiple
communities may be appropriate.

Whether or not a community representative is on the MAISA team, the Design Manual instructs
that community engagement and feedback be captured for a number of the practical design
procedures that the MAISA team will make recommendations on. Discuss the project’s community
engagement strategy with the MAISA team and determine how best to schedule community
engagement efforts, such that the MAISA team can use that input to make informed
recommendations.
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Creating Standing MAISA Team Members

The region management teams may find value in coordinating and identifying standard
membership for MAISA teams in specific geographic locations. There are potential advantages with
coordinating a standing membership to MAISA teams based on locations:

e They become familiar with the process and desired outcomes

e The Engineer of Record and/or project manager will not need to search and elicit for
members

e The region can use project schedules to notify standing members of potential timeframes
where MAISA Team meetings will likely occur

e Different project managers, can coordinate single day events with standing members
across multiple projects.

e Standing members can carry knowledge of outcomes into other project situations.

Creating standing MAISA team members is a recommended practice for efficiency and
coordination. This said, it may be appropriate to rotate standing members to keep innovation from
stifling.

Specialty Areas

Just because there is anticipation that the design may include specific specialty subject areas, does
not necessarily mean those disciplines need representation on the MAISA team. However, it may
be prudent to arrange for specialty discipline experts to review or comment on any number of
MAISA team recommendations prior to official decisions being formalized on the BOD. The
Engineer of Record and/or project manager should plan for these types of input (preferably in
person) with the MAISA team.

Organizing, Managing and Scheduling MAISA Teams

WSDOT offers extensive guidance and tools for managing project teams, and there is no other
recommended practice for this type of work effort (see

YD http://www.wsdot.wa.gov/Projects/ProjectMgmt/). Use the Project Management Online Guide for
tools to help structure and manage the project teams. Either include the MAISA team within the full
project management plan (PMP) or create a smaller PMP for the exclusive use and purpose of managing
the MAISA team (if the latter, be sure to include the exclusive MAISA team PMP within the larger project

management plan). Three primary areas are recommended for emphasis when developing a PMP for
the MAISA team:

e Initiate and Align — Clearly spell out roles, responsibilities and commitment

e Communication Plan — how will communication occur internal to the MAISA team, with the
broader project team, externally or when in dispute. What should and should not occur, be
explicit.

e Schedule — While the overall project schedule will be of interest to the MAISA team, the primary
issue concerning members will be the schedule to complete the Basis of Design (BOD). The
majority of MAISA team recommendations will affect decisions that are documented on the
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BOD. It is recommended to include activities associated with the project team preparation for
and including each specific MAISA Team Meeting. When the MAISA team is first formed in the
design phase of project development, this should be done as soon as possible. Coordinate
MAISA Team meetings with the community engagement efforts. When it makes sense to do so,
align individual meetings with the community and then the MAISA team around components of
the practical design procedures.

Engineer of Record’s Responsibility to Inform the MAISA Team

The Engineer of Record (EOR) hold specific responsibilities with respect to the both the product they’ll
stamp and seal, as well as to inform the MAISA Team in a timely manner with respect to decisions made
about incorporating recommendations from the team. Keep in mind, Design Manual Chapter 1100 says:

“The justification for whether or not each MAISA Team recommendation will be incorporated into
the project are also provided in writing separately to the MAISA Team, in order to provide the
Team an opportunity for feedback, and attached to the Basis of Design prior to its approval.”

These responsibilities are consistent with those found in WAC 196-27A-020:

“Registrants shall advise their employers or clients in a timely manner when, as a result of their
studies and their professional judgment, they believe a project will not be successful.”

“Registrants are expected to strive with the skill, diligence and judgment exercised by the prudent
practitioner, to achieve the goals and objectives agreed upon with their client or employer. They
are also expected to promptly inform the client or employer of progress and changes in conditions
that may affect the appropriateness or achievability of some or all of the goals and objectives of
the client or employer.”

“Registrants must inform their clients or employers of the harm that may come to the life, health,
property and welfare of the public at such time as their professional judgment is overruled or
disregarded. If the harm rises to the level of an imminent threat, the registrant is also obligated to
inform the appropriate regulatory agency.”

“Registrants and their clients should have a clear and documented understanding and acceptance
of the work to be performed by the registrant for the client. The registrant should maintain good
records throughout the duration of the project to document progress, problems, changes in
expectations, design modifications, agreements reached, dates and subject of conversations, dates
of transmittals and other pertinent records consistent with prudent professional practice.”

These are important aspects of professional conduct and practice that cannot be overstated within the
practical design procedures. Charter, engage, and communicate with the MAISA Team in a way that
supports WSDOT policy on consent-based decision making and professional responsibilities.

Page 26 Guidance Documents: Information on WSDOT’s Practical Design Procedures
November 2015


http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1100.pdf
http://apps.leg.wa.gov/WAC/default.aspx?cite=196-27A-020

Performance Based Decisions

Guidance Document

Introduction

WSDOT’s Practical Solutions approach requires that decisions are based on performance. This is a shift
from the fully standards-based approach used in the past. While the standards-based approach relied on
the design matrices, design levels and associated design criteria to determine a project’s scope of work,
a performance-based approach asks the questions:

e How should we measure the type of performance?

e What is the current performance level?

e How do we determine whether or not the current performance is acceptable?
e  What level of performance should we target?

Once these questions are fully answered, solutions for reaching the performance targets can be
discussed, and the scope of work for a project can begin to take shape.

WSDOT is not alone in making the shift from a standards —based approach to a performance-based
approach. The shift is occurring in many states, and is fully supported by FHWA:

“Performance-Based Practical Design is an approach to decision-making that encourages
engineered solutions rather than reliance on maximum values or limits found in design
specifications. By establishing a clear understanding of the project purpose & need and how
decisions can be supported by objective analysis of data that consider performance, agencies can
focus on elements that provide stronger return on investment, develop project scopes that support
cost reduction but not reduce performance, and apply aggregate project cost savings to other
projects”

This new approach has been described as an engineering “culture shift”. It introduces terminology,
processes and procedures that will be new to many WSDOT staff-members. This guidance document is
intended to:

e Introduce terms you will need to be familiar with to understand performance based decision-
making. This includes performance categories, performance metrics, performance targets,
performance gaps and project needs (baseline needs and contextual needs)

e Describe of how these performance elements are used, from the beginning in the network
screening process through design

e Provide a “shortlist” of baseline performance metrics that you can use today (keeping in mind
that this list will continue to evolve).

e Discuss establishing targets within certain performance categories.



Performance Based Decisions

Performance Categories

A performance category is any broad area of performance important to the state, partnering agency, or
local community. WSDOT’s performance categories are established around legislative policy goals by
RCW 47.04.280:

e Economic Vitality
e Preservation

o Safety

e  Mobility

e Environment

e Stewardship

Additional Performance Categories

Additional performance categories exist that may warrant consideration or will be used to identify
contextual performance metrics (see below and Design Manual Chapter 1101). While WSDOT limits
investments to the six categories above, it is important to understand and assess other
performance categories that may be important to a partnering agency or local community. Two
common performance categories likely to be encountered are livability and accessibility.

Livability emphasizes creating more viable transportation choices, reducing transportation costs
and improving accessibility to affordable housing and job markets while also protecting the
environment. For additional information see USDOT livability website

(Y® http://www.transportation.gov/livability). There are many different components that may

contribute to livability, but in general there tends to be agreement that contexts reflecting a more
traditional type of urban land use (meaning those locations developed prior to motorized vehicle
use in the United States) are more likely to enable livability than conventional developments that
occurred starting in the 1940’s through present.

Accessibility is the ease of reaching valued destinations®. Accessibility isn’t the same as access,
though the type of access provided is a component of accessibility. Accessibility incorporates the
purpose and value of travel, land use access, the type of access provided (by mode) and the
transportation network performance. What enables accessibility differs for each mode and context.

Example: A concerted effort to develop a layered network for modal segregation has occurred
over the last fifteen years. While layered network provided ideal bicycle mobility and safety, it
hindered accessibility for that mode because there are no bike facilities adjacent to the desired
retail destinations. All bike facilities are located on adjacent streets. To improve accessibility for
the bike mode, bike parking is provided within the streetside zone along the designated bike
route. This enables users a location to park their bike securely and complete their trip to the
destination by walking from the bike parking location to their valued destination. This is a
solution consistent with the layered network plan.

% Access to Destinations Technical Report, Levinson and Owen, Minnesota Department of Transportation, 2012
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Performance Metrics

Performance metrics are the “measurable” components that can be derived from data at the project
location. They provide a means to assess an outcome in a way that is quantifiable. Travel time, for
example, is a performance metric that can be used to evaluate mobility performance. The discussion
below will explain the difference between the different types of performance metrics (threshold,
baseline and contextual).

Not all state routes are the same. Not all modes are the same either. The performance metrics used for
motor vehicle traffic are not necessarily applicable to pedestrian, bike or transit modes.

Ideally, the selection of metrics would be the result of a least cost planning effort during the planning
phase, and potentially refined later during the design phase. Planning documents (such as corridor
sketch plans), when available, may provide input from partners and stakeholders related to which
performance metrics may be useful in understanding the project need. However, since not all
programmed projects in the design phase during the 15-17 biennium will have identified performance
metrics resulting from a planning phase, the regional planning office can be helpful in determining what
level of planning engagement is necessary to help determine the performance metric(s).

WSDOT has an extensive listing of performance metrics that the agency tracks and that can be
measured. Some of these metrics can be used for specific reasons such as network screening,
prioritization, system planning, design, or reporting. It is important to familiarize yourself with the
various metrics WSDOT and our partnering agencies use to measure their performance. See reports and
information developed by WSDOT’s Office of Strategic Assessment and Performance Analysis (OSAPA) to
learn more about what metrics have been developed and how they are used to analyze the system (see
YD http://www.wsdot.wa.gov/accountability/default.htm). Note that this reference does not include

those metrics used in network screening. Contact your Region Program Management Office to
understand what metrics were used to identify the project location.

Threshold Performance Metrics - Used in Network Screening

A threshold performance metric refers to a metric used in the WSDOT network screening
processes, primarily within the priority programming phase of development. They are used to
identify that a potential problem exists under a particular performance category. Threshold
performance metrics are not necessarily those that will ultimately be used for design, since they
tend to be broad indicators used to screen locations for further analysis.

If a threshold performance metric is triggered, then a planning phase or scoping phase activity is
indicated in order to evaluate the location with respect to the performance category associated
with the network screen. This information is provided to project development staff in the form of a
planning document or scoping instructions. The next step in the process is to use this information
to develop a more detailed understanding of the performance gap indicted by the screening
process.
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Baseline Performance Metrics - Used in Planning and Design

The practical design approach requires understanding the most basic need to be resolved by a
project. Baseline performance metric(s) is the term used to distinguish the basic need(s) at a
location. By definition, baseline performance metric(s) must be addressed by the preferred
alternative, and must correspond to one of the identified performance categories.

Design Manual Chapter 321 describes the multimodal safety performance metrics to be used on
WSDOT projects. All mobility and economic vitality category projects will include the metric
“number of serious injury and fatal crashes” (see Design Manual Chapter 1104). Sustainable safety
tools will be used to quantitatively analyze solutions, to the extent feasible (see Design Manual
chapters 1106 and 321). WSDOT is a partner with the Washington State Traffic Commission, and
has pre-set a target for the number of fatal and serious injury crashes to zero (see Washington
State’s Strategic Safety Plan).

Until an agency wide procedure is developed for the selection of baseline metrics, the Baseline
Metrics Shortlist at the end of this document has been developed as an interim measure for
selecting baseline performance metrics on mobility and economic vitality projects. Other
performance category type projects will use the threshold performance metrics as the baseline
metric.

Contextual Performance Metrics - Used in Planning and Design

While a project must address the baseline performance need, it is important to recognize the
benefit or impact a solution may have on other performance metrics that have been identified as
important to a facility or place. Performance metrics not identified as baseline needs are
distinguished with the label “contextual needs,” which can be system, corridor, or locally based.
The point of identifying these contextual performance metrics is to distinguish them from the
direct need being resolved by the solution.

Contextual performance metrics exist to prevent an alternative focused on the baseline need from
inadvertently exacerbating other performance issues, or to understand the intrinsic benefits
associated with an alternative beyond its ability to resolve the baseline need. Furthermore, the
range of benefits or impacts to contextual performance metrics must be conscientiously considered
for the purpose of identifying and accepting performance tradeoffs, or low-cost countermeasures
that offset unacceptable performance tradeoffs. Recommendations from a multiagency,
interdisciplinary and stakeholder advisory (MAISA) team (see Design Manual Chapter 1100)
contribute to performance tradeoff or countermeasure decisions that are acceptable from a
diverse set of interested parties.

Depending on the context, different contextual performance metrics may be identified related to
the type of land use context determined. (See Design Manual Chapter 1102 and the guidance
document Context Identification). In this way, the same baseline need in different locations may
yield different types of alternatives, because they are evaluated across a different set of contextual
metrics.
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Because of the function of contextual performance metrics, there is more flexibility to select
metrics appropriate for the contextual need described. Selecting metrics from the Baseline Metrics
Shortlist does not necessarily apply to contextual needs, but may be helpful for some situations.

Performance Metrics used by WSDOT in Reporting

Reporting performance metrics are generally used to articulate corridor or system performance.
These performance metrics are identified by WSDOT’s Office of Strategic Assessment and
Performance Analysis, and used in various agency reports such as the Gray Notebook and Corridor
Capacity Report. The analysis in these reports can be used to further understand performance
issues that may be helpful during design, including problem identification, contributing factors
analysis, and alternative formulation. To view these reports:

YD http://www.wsdot.wa.gov/accountability/default.htm.

The metrics used for reporting are well developed and researched. They are also used in reports to
external audiences as the basis for communicating success or failure. For these reasons, it is
worthwhile to consider the use of these metrics when designing for a desired outcome. Much of
the Baseline Metrics Shortlist is derived from reporting performance metrics. However, for
preservation performance category baseline metrics, use the preservation threshold performance
metrics that are provided for in the programming process.

Performance Targets and Gaps

A performance target is a desired outcome or performance level for a given metric. Establishing
performance targets relies on a thorough understanding of what is important to the WSDOT, the
traveling public, regional partners, local partners, stakeholders and the community.

Performance targets may be identified during planning through the design phases. Performance targets
that have been identified during the planning phase will need validation during the scoping or design
phases, as the level of detail increases. For example, it is important to verify whether or not the planning
level targets identified in the Corridor Sketch Plan or planning study are still appropriate, and to develop
additional or more detailed baseline and contextual targets if needed.

Targets may need to vary based on the timescale being considered. The performance target selected —
along with the selected context and design year- may have a significant effect on the preferred
alternative (See Design Manual chapters 1102 and 1103 for more information on context and design
year, respectively).

A performance gap is the difference between a performance target and the current measured level of
performance for a given metric when the current year is selected for design. When designing for a
future year, the performance gap is the difference between the anticipated performance of the no-build
alternative’s anticipated performance and the selected target. Performance gaps for the baseline need
ultimately identify what the design should accomplish. Note that a project need must have one or more
performance gaps, such as one baseline and one contextual, to be used in measuring the suitability of a
solution alternative. The intent is to best resolve the baseline performance gap(s), while balancing
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impacts/benefits to the contextual performance gap(s). Not all project solutions will completely resolve
these performance gaps, it is likely that performance trade-off decisions will be necessary to optimize an
alternative across the baseline and contextual performance gaps identified (see Design Manual

Chapter 1104).

Performance Metrics, Targets and Gaps, and the Evolution of a Project Need

The evolution of performance metrics, performance targets and performance gaps into a project
need (or needs) for a mobility or economic vitality project is shown in Figure 2. The evolution of a
project need begins in the planning process with the application of performance metrics within
specific performance categories during the network screening and priority programming process.

The sequence of events shown in Figure 2 will likely vary depending on the project, with more work
potentially occurring earlier in the process depending on budget and staffing.

Establishing Performance Metrics

Now that the “performance basics” have been covered, it’s time to discuss exactly how a project team
determines which performance metrics are appropriate for use on a project. The procedure for choosing
the appropriate baseline performance metric depends on the baseline performance category governing
the project.

Performance Metrics for Mobility and Economic Vitality Projects

Not all state routes are the same. Not all communities are the same. Not all modes are the same
either. For these reasons, it is important to consider the communities, partnering agencies and
internal views regarding which performance metrics are relevant to them and the context.
Mobility and Economic vitality projects are also usually complex. The WSDOT Design Manual
requires implementing a MAISA team to assist with the recommending potential performance
metrics, among other specific items (see Design Manual Chapter 1100).

A Baseline Metrics Shortlist has been provided at the end of this document to assist in selecting
metrics that may be appropriate for the modes and context associated with a project. However,
recommendations from the MAISA team may consider metrics outside those identified on the
shortlist for consideration. If this is the case, identify the metric on the Basis of Design (BOD) form.
The processing, concurrence and approvals of the BOD enable the use of a metric selected outside
those provided on the shortlist below.

Performance Metrics for other Projects

WSDOT Design Manual directs that projects outside of the mobility and economic vitality
performance categories to use the threshold performance metric for evaluating design
alternatives, rather than choosing a metric. This is a programmatic approach determined by Capital
Program Development and Management (CPDM) office and subject matter experts (SMEs) for
preservation and asset management programs.

Environmental specific projects select baseline performance metrics in consultation with partners.
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The Performance Metrics “Shortlist”
WSDOT is currently considering a standard approach to determining baseline performance. For

mobility and economic vitality projects, the Baseline Metrics Shortlist may be helpful in selecting a
metric. A copy of the performance metrics shortlist has been included at the end of this document.

Figure 2 Evolution of a Project Need

Evolution of a Project Need

Programming

O Threshold Performance Metrics are identified within specific Performance

Categories
O Threshold Performance Targets are established

U NETWORK SCREENING identifies Threshold Performance Gaps
O Statewide PRIORITIZATION — using the priority array system- will resultin some
locations within some categories getting prioritized and others not

Prioritized threshold
performance gaps are
sent to regions for
scoping

Establish Baseline Needs

[ The baseline need will be described in
terms of the associated performance
metric and target
Establish @ metric and target within the
governing performance category
The selected metric doesn’t have to be the
same as the threshold metric, but will be
associated with the performance category.
The selected metric should be appropriate
for the context. For example, congested
corridors may want to use travel time
reliability instead of the threshold metric
of Level of Service (LOS)
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needing addressing

Q

Non-prioritized threshold
| performance gaps — while not

& sent for scoping - may become

contextual needs

Establish Contextual Needs
Consider all non-prioritized performance gaps
at the location

O Community engagement may reveal

o

o

contextual needs

Emhanced project knowledge may reveal
contextual needs
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need and a livability need inherent with that
Context.

Formulate alternatives for the baseline metrics and the outcome of the
Contributing Factors Analysis. Use contextual metrics to evaluate the
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Scope the Preferred Alternative

v

Verify & Refine Project Needs
O As project knowledpe increases and design details become defined, additional effects to

performance trade-offs may be become known. Further evaluation of the trade-offs between
baseline and contextual needs may become necessary.
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Setting Performance Targets

Before you can set a performance target for a specific baseline metric, it is important to know the
following:

e How the selected metric is measured (i.e. what is the unit of measure and what mode is the
metric pertinent to)?

e What is the current state; or what is the current measured level of performance for the metric
under consideration?

e What context and design year are you designing for, existing or future?

e What s a reasonable and realistic outcome?

The four questions above are all essential to setting a performance target, but none is more important
than the last question; “what is a reasonable and realistic outcome (or future state)”? This is the
governing question that has the potential to significantly alter the magnitude and type of alternatives
considered.

Example: SR777 between mile post 3.5 and 6.5 tripped the threshold performance metric of
operating below 70% of posted speed during a peak hour. The project is in a rural to urban
transition segment with adjacent commercial retail and residential accesses. There are 15
intersections (5 signalized) within the location. The selected design year is a 10 year period,
meaning the design should accommodate a future context that may be different than today.
However, the 20 year land use plan from the county shows only one zoning change that will
eventually permit a park and ride lot on an adjacent parcel currently zoned for residential use.

The MAISA team recommended a mobility metric of travel time for motor vehicles. The current
measured off-peak travel time is 6-9 minutes, or another way to state this is that the average free
flow travel time is 3.5 minutes/mile. The current measured travel time during the PM peak in one
direction is 18-21 minutes, or 9.5 minutes/mile.

Given the congestion issues faced across the system and knowing the type of context; what is a
reasonable and realistic target to achieve? Designing to achieve free flow is likely not appropriate
and would lead to more expense and impacts at this location, as well as using essential mobility
funding here rather than spreading it across the system needs. After discussion with the MAISA
team, they recommended a target for peak hour travel at 7 minutes/mile for the future state.

Setting Contextual Performance Targets

Contextual performance targets do not need to be as refined or specific as those baseline targets.
Establishing a contextual performance target does not necessarily require identifying a specific
value. Qualitative statements, particularly in planning, scoping, and early in design, can also be

”n u

used, such as “improve,” “reduce,” or “maintain.” Establishing targets using these terms can keep a
design from encountering scope creep, but it may also create a more challenging task in evaluating
performance tradeoffs that support design decision making. However, teams are encouraged to be

specific about the desired contextual performance target whenever possible.
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Additional Examples
The following examples are intended to help clarify the concepts discussed above.

Example 1

In addressing a clearly defined mobility need on a rural two-lane highway, an agency initially
considered a four-lane divided highway cross-section over the entire length of the corridor. As part
of the evaluation of alternatives in the National Environmental Policy Act (NEPA) process, the
agency conducted both mobility (operational) and safety performance analyses. The operational
analysis revealed that improving the two-lane highway to a three-lane section with alternating
passing lane sections could meet the desired mobility performance target for the desired service
life of the project. Results of the safety analysis indicated that the three-lane alternative could
reduce fatal and serious injury crashes by approximately 20 percent per mile as compared to the
existing condition. This three-lane alternative significantly reduced the project footprint and
associated impacts while improving safety and operational performance. This alternative also can
be programmed for construction several years sooner than originally anticipated because it greatly
reduces the impacts to environmentally sensitive resources and the time needed to complete the
NEPA process. In this scenario, through the NEPA process, the agency identified the three-lane
alternative as the preferred alternative for most cost effectively achieving the purpose and need.

By evaluating the performance value of alternatives and applying performance-based decision
making early, the agency has created an opportunity for savings that can be used to serve other
system needs and priorities. This could include using the anticipated savings to add bike lanes and
sidewalks to the entire length of the project, or alternatively, to increase the project length by
several miles to address safety and operational needs of the corridor, or do neither and apply the
savings to another project that has more critical needs.

Note: this example is from the FHWA website, with the wording modified slightly to reflect WSDOT
terminology (link below):
YD https://www.fhwa.dot.gov/design/pbpd/general information/fags.cfm#q1

Example 2

A project team is asked to scope a project with the assigned PIN Title: SR777/1-5 junction to 8th
Street Vicinity - Widening, under the I-1 mobility program. The assigned pin title which occurs prior
to the scoping effort, leads the project team to understand that there is a mobility need to be
solved by widening. The project location was assigned for scoping based on the fact that it tripped
a threshold performance metric used for network screening “operating below 70% of posted speed
during a peak hour period.” So, all that is known is that somewhere at this location, a threshold
metric was triggered. The exact location that this occurred is not known, and the exact reasoning or
cause for the condition is not known. There is actually very little that is known specifically when a
threshold performance metric used in the priority programming process is triggered.

It is not known what might be contributing to the issue. It is not known whether or not the current
operating speed is a result of changes to interactions between the land use and transportation
context. It is not known how the local system is interacting with the highway system. It is important
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to recognize what is and isn’t known prior to jumping to any conclusions about what type of
solution might resolve the issue.

This example shows that — for an existing project that is already in the project delivery process- it is
important to carefully evaluate whether or not the stated project need is performance based. It
may be that —when evaluated from this point of view- the performance category is really the only
thing that is known about the potential need.
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Baseline Metrics Shortlist

This List is currently under development, and will change.

Performance
Category Mode Performance Metric | Unit of Measure Comments/ Applicability

This metric most closely evaluates the overall

efficiency of an alternative for all modes. Very

useful when comparing TDM strategies type
Minutes of delay per alternative solutions, but should not be limited
All Person delay person (average) to this application.

Consider when only evaluating the motor-

vehicle modes, and when a corridor is not
Level of Service A,B,C,D,E,F identified as a routinely congested corridor

Integer value (minutes | Consider this metric for locations without
Travel Time or minutes/mile) congestion
Travel Time Integer value (minutes | Consider when evaluating a routinely congested
Auto Reliability or minutes/mile) corridor
Frieght, | Volume to Capacity Consider when only evaluating motor vehicle
Transit Ratio Ratio or percentage modes.

Consider when Transit is identified as a modal
transit seats priority and/or the baseline need is directly
occupied Ratio or percentage associated with transit.

Consider for all routes were transit is a design

users. This metric is directly related to the cost
Average Operating efficiency and travel time reliability for transit
Speed MPH by route service.

Mobility
Consider when Transit is identified as a modal
priority and/or the baseline need is directly
Transit | P&R spaces occupied | Ratio or percentage associated with transit.
miles of continuous
roadway bike Consider when the bicycle mode is identified as
facilities and shared a modal priority and/or the baseline need is
facilities Integer value (miles) directly associated with the bike mode.

Consider when the bicycle mode is identified as
number/size of gaps Integer value (feet, a modal priority and/or the baseline need is

bike bike facility network miles, block length) directly associated with the bike mode.
miles of continuous Consider when the pedestrian mode is
pedestrian facilities identified as a modal priority and/or the
and shared use baseline need is directly associated with the
facilities Integer value (miles) pedestrian mode.

Consider when the pedestrian mode is
number/size of gaps identified as a modal priority and/or the
in pedestrian facility Integer value (feet, baseline need is directly associated with the

Ped network miles, block length) pedestrian mode.
ped, number/size of gaps Consider this metric when the baseline need, or
bike, in intermodal Integer value (feet, contributing factors analysis shows a need to
transit | network miles, block length) support alternative modes.
number of Fatal and
Safety (non- Serious Injury
-2 program) crashes Integer value Always apply
“mode” means pedestrian, bike, or transit, and
number of [mode] excludes motorized vehicle only crashes.
All crashes Integer value Consider with modally integrated designs

Context dependent (site design and retail
width of streetside Integer value per functions associated)- typically Urban core,
zone block length traditional main streets

Context dependent (site design and retail

Ped and | number of [type] Integer value per functions associated)- typically Urban core,
Economic Bike streetside amenities block length traditional main streets
Vitality
Auto Context dependent (site design and retail
and number (or spacing) Integer value per functions associated)- typically Urban core,
bike of parking amenities block length traditional main streets
Auto density of land use Integer value per Context dependent - typically suburban strip
access connections block length mall
number of truck-
Freight related slow downs integer value non-congestion related
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Guidance Document

Introduction

Context sensitive solutions is a proven project development model to achieve both design flexibility and
public support. The practice results in a transportation facility that aligns with the broader context
setting. It is interdisciplinary in nature and is utilized as a foundational step for much the practical design
procedural steps discussed in Design Manual Chapter 1100.

Understanding the context setting is fundamental to achieving the flexibility often sought within design.
When a design doesn’t complement with the context setting, it overburdens design features often
requiring additional design elements and/or more conservative dimensioning to provide both the
ultimate design and create a context setting for the design. An example of this is full limited access
facilities within suburban and urban areas, where more right of way and greater cross sectional
dimensions are needed to create a context setting appropriate for a high-speed facility versus working
with the present setting. Another example is designing for a future vision in which a context setting
change will occur over time, and streetside features are needed to artificially create the context setting
for the facility to work well within the current context until the complementary future state is in place.

Context identification is the practice of understanding the context setting. Design Manual Chapter 1102
provides information and coordination needed to establish context identification, but leaves significant
flexibility in the type of designation or system of designations that can be used in the process. The
primary reason for this flexibility is the diversity in designations and systems used by the various
jurisdictions with land use regulation authority. For the transportation context identification, a system is
presented in Figure 10 under the Transportation Context Types section below and is the suggested
starting point recommended in Design Manual Chapter 1102. However, there are benefits in being
adaptable and using additional descriptions to better convey the functions and activities that can be
readily understood by all parties involved in a project.

Functions and Activities

Whatever label or description is used to identify the context, documenting the functions and
activities that rely on the transportation facility is the objective of context identification. The
functions are the reasons why something exists and/or how land use or transportation context is
being used. Activities are specific actions associated with land uses that may occur on or around a
transportation facility. Figure 3 shows examples of functions, and Figure 4 shows examples of
activities that will be relevant to context identification and for design.

Guidance Documents: Information on Design Manual Practical Design Procedures Page 39
November 2015


http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1100.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1102.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1102.pdf

Context Identification

Figure 3 Examples of Functions

50% Regional Trips

40% Local Trips

Provides Land Access

Provides mobility for all modes
Provides social and economic exchange

Figure 4 Examples of Activities
Religious and School Attendance
Playing at Parks

Shopping and eating

Commuting and recreational travel

Context and Design Year Selection

Functions and activities can vary over time making the context setting either appropriate or
incompatible with the change, and requires reexamination of the context identification. This is
demonstrated repeatedly as land uses have evolved throughout history. An example could be what
was once an industrial area designed for processing a specific commodity might be converted to
other uses, depending on the needs and interests influencing the land use. This can make designing
a transportation project, and in the process a transportation context that complements the
surrounding land uses, more challenging depending on the design year selected for the project (see
Design Manual Chapter 1103). Three situations are covered below that are likely to be encountered
by project teams:

1. Future land use context differs from existing. In this situation, there is a vision for a future land
use that indicates an alteration of the built environment will occur. These situations include the
most potential risk for transportation design. The risk is that the future land use for which facility is
designed does not occur within the anticipated timeframe. This primarily occurs when zoning or
site development regulation changes necessary to achieve the vision are not put in place by the
local agency, developer projects do not come to fruition, or the transportation environment isn’t
set up sufficiently to support the land use needs. The risk has two facets: (1) we built a
transportation facility to align with a future context that never follows, and therefore the facility
doesn’t achieve the intended performance; and (2) the intended investment benefit is not
achieved. For these reasons it is important for the Engineer of Record to indicate the type of
assurance needed for his/her future context design. This may be as little as detailed sub-area plans
with broad public support, or as much as approved zoning changes that complement the future
vision. It is ultimately up to the Engineer of Record to communicate what constitutes adequate
assurance for a successful project.
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In some instances land use changes are coordinated with the transportation infrastructure changes
through a developer agreements or similar instruments, which can alleviate much of the potential
risk in designing for a future context.

When the existing context is known to remain for a period of time but reasonable assurances are in
place, it may be necessary to incorporate design elements in the roadside/streetside design that
provide an alternate context setting that aligns with the future land use, because the site design
features do not currently exist. In other cases, there will be a need to employ multiple phases that
can be implemented over time as the land use is redeveloped. These situations can be addressed
using design strategies such as cross sectional retrofits or road diets (see Design Manual Chapter
1230).

2. Future land use context is consistent with existing. While this is the most risk-averse situation
from a context setting standpoint, there is potential that the facility design will still be predicated
on a future need. An example would be an economic development need, where there is an interest
to entice more manufacturing development in an area that already supports this type of function
and activity. In this situation, the existing modal needs can be readily understood from existing
data. However, the future demand from additional manufacturing could raise capacity concerns. A
discussion of design year should occur, considering the advantages of phasing improvements over
time. In this approach, the first phase addresses performance for a near-term design year based on
an analysis of existing modal needs. A subsequent phase is implemented following a study of the
performance benefits or impacts of the first phase. This approach takes advantage of the fact that
simpler retrofit projects can be designed and implemented more quickly in the short term, and the
more immediate performance benefits may be sufficient to support the desired land use change.

3. Future land use context appears unobtainable from existing. In some situations, the local
zoning codes and how they are actually implemented can be complicated. While potentially rare,
it’s possible to compare the existing land development with what is described on a 20-year land use
plan. In one case study of a WA state route, the county plan showed rural zoning codes throughout
a 5-mile stretch of the corridor. However, when analyzing the aerial photos, there was
overwhelming consensus with an interdisciplinary team that the land use was in fact suburban —
residential. Understanding how local agencies implement zoning is critical, and deserves site-
specific attention. In this case study, the particular zoning code allowed for significant subdivision
of a large parcel for up to 10 homes as long as a portion of the parcel remained undeveloped. So
while the redevelopment occurred within the parameters of the zoning code, for the purposes of
transportation design, the context was determined to be suburban/residential since it better
described the functions and activities of that land use. In this example, the transportation context
was also called into question, as the functional classification designation was “principal arterial”,
but the interdisciplinary team determined that the route functions and activities were more
consistent with a community collector.
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Land Use Context

Land use is complex, but can be generally divided into three broad categories: natural, built and
resource lands. The built environment is artificial, and created primarily for social and economic
exchange. The functions occurring at a location over various time periods throughout history dictates
how the land use changes and what aspects get redeveloped or altered. For this reason, many built
environments can be a challenge to identify. While many land uses predate the highway system, other
land use contexts have formed simply because the highway opened lands to development that could not
previously be accessed. Locations developed after a highway was constructed are often the most
difficult to categorize, because the highway was often not designed for the land uses (and therefore land
use context) that has developed around the facility. It is further complicated due to the fact that WSDOT
doesn’t directly control land use policies. That said, the decisions made in designing the transportation
facility do have both impact and influence on how the land can be used and what modes have greater

levels of accessibility to the land use.

A greater understanding of the functions and activities associated with the land use can assist designers
to develop transportation projects and a transportation network that is compatible with those functions

and activities.

Example: A mobility project has been identified as part of a network screening exercise using a
threshold metric for trucks operating below 60% of posted speed during the peak hour. While this
is an urban location, a more detailed description of the context is needed to provide for an
adequate design. Simply describing this segment as “urban” is inadequate. A better description
maybe something like, “Urban — Industrial and Manufacturing.” The additional description provides
some indication of the functions and activities served by this land use context type, and is based on
an examination of the land uses and zoning present in the area. This improved definition is
essential to understand what aspects of the transportation facility can be emphasized to
complement this land use environment using the appropriate modal compatibility.

Figure 5 Urban Industrial and Manufacturing Land Use (Seattle, WA)
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Figure 6 Urban Industrial and Manufacturing Land Use (Seattle, WA) Left Photo: Arial Image — Right
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Since WSDOT does not control land use policy, and that control resides with any number of local
agencies, it is important to have flexibility regarding how the land use is described as we work with
partners. Whatever description is used, it’s more relevant to understand and document the
predominant functions and activities that take place on the land use that surround the project, than to
worry about the specific label applied.

Understanding Flexibility in Transportation Design

Although the Understanding Flexibility in Transportation Design-Washington (U-Flex) report was
published in 2005, it represents the premier effort by WSDOT in the area of context sensitive
solutions, as well as a collaborative effort among many local agency and regional transportation
planning organization partners. As such, the document represents an excellent primary source or
starting point (see Design Manual Chapter 1102) for discussions with an interdisciplinary team to
begin land use context identification. Division 2 of the U-Flex report provides a list of eight primary
contexts under the two overarching categories of Urban and Rural. These eight primary contexts
are described as:

e Urban Centers

e Urban Corridors and Nodes

e Suburban Corridors and Nodes
e Industrial Corridors

e Rural Town Centers

e Transitional Areas

e Rural Connecting Corridors

e Residential Areas
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Other Land Use Context Systems

There are a number of different systems that local agencies may use to identify their various land
use contexts. WSDOT practitioners should have some basic level of familiarity with these systems,
as Design Manual Chapter 1102 provides flexibility to choose any context identification that may be
advantageous when working within an interdisciplinary team. The different systems include, but
are not limited to the following:

1. Transect Zones

Transect zones might be considered a universal format. Transect zones are generally well
understood by many different planning and design professionals. Transects are another good
resource that can be used to understand land use context.

Figure 7 Typical Transect Zone lllustration from Center for Applied Transect Studies

Figure 8 Adaptation of Transect Zone from NJDOT and PennDOT Smart Transportation Guidebook

|
r’ I'

For further information regarding transect zones, see: “8 http://transect.org/.
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2. Form-Based Code

Form-based codes are a relatively new means of identifying context, and evolved from transect
zones. The form-based code allows for a more comprehensive illustration of the desired site
design. In some cases, the form-based code provides features desired within the transportation
context to support the land use context environment described. When form-based code has been
utilized by a partnering agency, it provides an opportunity for agency staff to collaborate on the
identification of contextual needs on a transportation project that can support the desired type of
development. For more information about form-based code, see: “®) http://formbasedcodes.org/.

Figure 9 Example of Form Based Codes
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3. Traditional Zoning

Traditional zoning consists of any number of codes applied to individual parcels. Each code
generally provides some description of how the parcel can be used or redeveloped. While this is
great detail to have at a parcel level, it can become a challenge to understand the broader segment
or corridor land use context given the variability of uses identified under each individual code. In
some cases, local planning organizations will use overarching themes or districts to connect the
intended vision for a transportation corridor, such as commercial tourism, to more broadly define
the activities and functions anticipated.

When identifying context, determine both existing and anticipated future zoning codes in order to
better understand the activities and functions that will affect your design.
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Selecting the Land Use Context Identifier

Any number of systems or labels may be used to identify the context, but what is used should help
elicit a common understanding of the types of functions and activities relevant to transportation
design. Although a multiagency and interdisciplinary team is normally involved in the process, there
may still be concerns raised from partners that the label applied for context identification is an
attempt to alter or change their jurisdictions’ planning designations. It may be important to
emphasize that the land use context identification is only for the purposes of transportation design,
and is not intended to alter designations used for land use planning purposes.

Transportation Context

The transportation context has long been described by the functional classification system (discussed
below). The conventional terminologies used to describe the transportation facility are variations of
three primary terms: arterial, collector, and local road. This conventional system often explains the
transportation functions as a dichotomy between mobility and land access, where arterials function
almost exclusively for mobility, local roads function almost exclusively for

Through
Movement

land access, and collectors provide a mixture of these functions. There are
two drawbacks associated with this simple viewpoint: first, these
transportation context descriptions are often tied to the functional
classification system, which doesn’t have a strong correlation to the
dichotomy presented when making a designation (see below); second,
there are many more functions to consider than just mobility and land

Local

access, such as livability, safety, economic vitality, etc.

Transportation Context Types

As with selecting the land use context description, there is a great deal of flexibility in describing
the transportation context. Design Manual Chapter 1102, directs you to start with the
transportation contexts presented in Figure 10 below, and then modify those with additional
description as needed.
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Figure 10 Transportation Context Types

Base Transportation Context Type Attributes

Suggested Compatibility

Compatibility Augmentation Consideration

ety dyetatoi® Typical Travel Function Average Typical Highway Roadside or | Modal Speed Transit Bike Route on FGTS Frequent Frequent Access Presence of well-
(o) (<M h [ and Trip Length Daily Configuration(! Streetside Compatibility Route on | Facility Typel?] Interchangel31/ Spacingl®! established network
Traffic (Typical) . I Facility Intersection[ grid
L4 .
& @ 58 = spacing
Interstate — General Primarily Regional Trips ~20,000 + Divided, 4 lanes or more Roadside High m
v
-
Urban Interstate Mix of Regional and local trips ~40,000 + Divided, 4 lanes or more Roadside Highm
(local trip length varies with
Interchange frequency)
Freeway (non - Mix of Regional and local trips ~10,000+ Divided, 4 lanes or more Roadside ﬁ High
Interstate) (local trip length varies with =) ﬁ
Interchange frequency and
surrounding land use context)
Regional Expressway | Primarily Regional Trips ~10,000+ Divided, 4 lanes or more Roadside Intermediate
to High
Urban-Suburban Mix of regional trips to other ~40,000 or Divided, 4 lanes or more Roadside Intermediate
Expressway system connections, and moderate | less to High
length local trips
Regional Rural Mostly regional trips to more up to 20,000 | 2 lane or more - Highway; may Roadside Intermediate
Arterial urban areas or system include divided highways to High
connections. Trips are moderate to
long in length
Regional Arterial Mix of regional trips to other up to 40,000 | 4 or more lanes; may include Roadside or Low to
system connections, and moderate divided highways or continuous Streetside ﬁ Q Intermediate
length local trips left turn lanes
Community Arterial Mix of moderate to long local trips | ~25,000 or 2 lane or more; may included Streetside Low
less divided or continuous left turn
lanes.
Community Collector | Mostly short local trips to arterial ~20,000 or 2 lane or more; may include Streetside Low
or other system connections, and less divided or continuous left turn
to valued destinations along the lanes.
corridor or surrounding area
Neighborhood Mostly local trips to arterials, and ~10,000 or typically no more than 2 lanes; Streetside 25 to 30
Collector short local trips to valued less may include divided median or mph
destinations along the roadway or continuous left turn lanes
surrounding area
Main Streets Mostly local trips to valued ~20,000 or typically no more than 2 lanes; Streetside 25 to 30
destinations (regional trips present | less may include divided median or mph
in rural land use contexts) continuous left turn lanes
Local Road Short local trips to collectors and ~5,000 or 2 lanes, with no divided median Streetside 25 mphm
arterials less or continuous left turn lanes.

Notes provided on next page
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Notes: [1] Highway configurations relate to the research terminology used for the HSM (see HSM Section below)

[2] Concerns T-1, T-2 and connector freight corridors (see Freight Mobility Map). While a speed augmentation is not provided, a general goal for large freight vehicle travel is to optimize travel times between major centers. A speed
augmentation is not provided since the specific vehicle characteristics for this mode, combine with weight and how the load is distributed, can make it sensitive to roadway geometrics provided in terms of both mobility and
safety performance. In particular, grade and horizontal alignments provided should be evaluated for frequent curves and grade changes in series to understand the appropriate design speed selection using a target speed
approach.

[3] Frequent is considered three or more interchanges spaced less than a mile apart on average.

(4] Frequent is considered four or more interchanges spaced a % mile of less apart on average.

[5] Frequent is considered access connections/approaches spaced 500ft or less apart per mile on average.

[6] Routinely congested urban interstates and freeways may have variable speed limits for time of day travel needs.

[7] Incorporated cities may post speeds at 20 mph under statute (RCW 46.61.415) for residence or business districts.
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Highway Safety Manual Transportation Context Types

In defining transportation context, The Highway Safety Manual (HSM) refers to the motor vehicle
lane configuration, and whether a highway is divided or has a continuous left turn lane to identify
transportation context. The following context labels are commonly used in HSM-related research:

e 2 lane, undivided

e 2 lane, with continuous left turn lane
e 4 lanes, undivided

e 4 lanes, divided

e 4 lanes, with continuous left turn lane
e 6 lane, divided

Research may also use roadway type descriptions commonly known from the functional
classification system, but not necessarily based on the actual functional classification designation.
Simple land use modifiers such as urban, suburban or rural, may be used to further clarify context
conditions relevant to the application of the research.

The transportation context types (see Figure 10 above) incorporate these research related terms in
the “typical highway configuration” column. This was done to align with the application of
guantitative methods (see Design Manual Chapter 1106).

WSDOT Freight and Goods Transportation System

This system categorizes transportation facilities based on freight average annual gross tonnage
carried on a facility. Design Manual Chapter 1102 discusses this classification system (see also
“B http://www.wsdot.wa.gov/freight/). This system is represented in the transportation context

types (see Figure 10 above).

Functional Classification System

The federal functional classification system was constructed with the intent of doing two things:
create a national framework for identifying the particular role of a roadway, and in determining
eligibility for funding under the Federal-aid program. Over time, many agencies adapted the
framework to align with standards for geometric and operational design on each class of roadway,
such as lane widths, speed, number of lanes, shoulder widths, etc.

While the concept behind the functional classification system remains valid, there is a complication
in that the highway system and adjacent land uses have matured significantly since the functional
classification system was created. Additionally, travel patterns and societal needs surrounding
transportation design have changed. While the functional classification system may be appropriate
for determining eligibility and quantity of federal funding, it is less effective in capturing the actual
functions and activities that occur on individual segments of highways, and the complexity of needs
served in the public ROW that are required in performance-based design.

For more information on the functional classification system see:
“® http://www.fhwa.dot.gov/planning/processes/statewide/related/highway functional classificat

ions/fcauab.pdf.
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For more information of WSDOT State Functional Classification System and how both the state and
federal functional classification systems are updated, see:
YD http://www.wsdot.wa.gov/mapsdata/travel/hpms/functionalclass.htm

Due to the familiarity with terminology used within the functional classification system, similar
terms are used in the Transportation Context Types (see Figure 10 above), but have been
augmented with additional descriptive terminology that better communicates functions and
activities that may occur (this is similar to what is found in the Smart Transportation Guidebook).

Road Types

Several different road types exist, and they can give some indication of potential functions and
activities anticipated. However, road types are selected to accomplish the functions and activities
of the combined land use and transportation context rather than as a description of context, with a
few exceptions. Common road types are listed below:

Freeways and expressways are designed predominantly for high-speed regional motor vehicle
travel, which is the defining characteristic. These road types rely on “forgiving design” principles
and are generally full limited access in order to provide for high speed operations. Given the unique
role and intended functions, these highways are also typically considered a context as much as they
are a road type (similar to Main Streets — see below)

Street road types generally exist with little to no delineation. Many common elements may be
included, such as a lane and shoulder, but there is likely only centerline delineation. Typically, the
street road type is used only for local roads or very low-volume highways in rural or park areas, and
is unlikely to be encountered on the state highway system.

Avenues are the most common road types currently applied on WSDOT managed access highways.
The avenue road type is very similar to street road types, but generally provides for more lanes and
increased striping delineation. Avenues typically cater to the auto-centered travel and land use
context environments, with less emphasis on social and livability performance anticipated for other
road types. While medians can be provided, their purpose is generally operational in nature,
limiting access to promote mobility and safety associated with multilane configurations. Basic
pedestrian facilities are typically provided; however, minimum widths for streetside zones are
deployed. Bicycle facilities can be provided, but are generally planned on parallel facilities with less
traffic, reserving cross-sectional width for auto capacity and operations. On-street parking is not
typically provided.

Main streets typically utilize the avenue road type; however, they are considered special
environments due to their use as a social and retail area. Specifically, main streets are frequently
described as the “heart” of a community, and are viewed holistically as a community center. In this
way, the term “main street” is often used as a combine transportation and land use context
description as well as a road type.

Boulevards are a popular road type in European countries; boulevards gained popularity in U.S.
cities in the late 1800s to early 1900s. A traditional boulevard was distinguished for its aesthetic
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and architectural qualities. As travel in the United States became increasingly focused on auto-
centered travel, the boulevard road types fell out of favor, and the modal and local land use
benefits of boulevard designs were neglected for motorized vehicle capacity and operational trade-
offs with the use of right of way constraints. The traditional defining characteristic of the boulevard
road type design is the utilization of landscaping and cross-sectional width to create a “park-like”
feel. Boulevards are therefore an ideal multimodal road type that create a context setting as much
as a complementary transportation facility. Current roadway designs called boulevards consist of a
wide variety of concepts and arrangements; however, for the purposes of distinguishing between
road typologies, this document presents four different boulevard road types:

Center-Median Boulevard

The center-median boulevard is ideal for low-volume, low-speed roadways located in areas with
a desire to communicate a park-like quality. This can be ideal for a residential location or central
community arterial like a traditional main street or rural town center where higher levels of
pedestrian use are anticipated. The central median boulevard may also function as a
longitudinal gateway between two different contexts, such as a residential context on one side
of the roadway and a business/ office context on the other side of the roadway (shown in the

image below). Existing and available right of way may limit the application of this road type.
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Transit Boulevard

The Transit boulevard road type is similar to the center median boulevard road type; however,
the center median area is dedicated for transit service and pedestrian refuge. This road type
does not accommodate heavy vehicular traffic; if there is a need to support larger traffic
volumes, consider a transit multiway boulevard (below) or an avenue road type (above). The
transit boulevard application will be limited based on the local vision and existing/planned
transit needs identified by the local transit authority. This road type will most likely be limited to
locations within urban or suburban areas, with supporting transit service. The centrally located
transit line is ideal for streetcar, light rail transit, or bus rapid transit.

Multiway Boulevard

The multiway boulevard is unique from all other boulevard road types, because it is designed to
accommodate, and separate, the regional through traffic from local traffic and other local land
use or modal needs. The central roadway is utilized as a multilane vehicular thoroughfare
bordered by medians that separate a pair of parallel one-way service lanes and other streetside

zones for local access needs. Multiway boulevards can achieve performance balance when there
are competing needs, by manipulating and segmenting the geometric cross section for both
regional and local needs. This road type generally needs more right of way than many other
road types, but can be deployed with as little as 100 feet of right of way.
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While the targeted speed for the central roadway is generally less than that desired for regional
facilities, the multiway boulevard can offset these operational concerns by limiting access to the
central roadway for minor side street approaches. Instead, they provide right-turn-only access
to the service lane from the minor road. While balance between regional and local functions is
primarily achieved by optimizing and segmenting the existing right of way use, an analysis of the
local grid network will be needed to understand how implementation of a multiway boulevard
design will impact other local facilities.

The targeted speed for the service lane should not exceed 25 mph, making it an ideal location
for a shared auto/bike lane, on-street parking, and/or pedestrian-driven streetside designs. The
service lane median may also be used for bus transit service; however, transit service is typically
located on the central roadway and uses the service lane median for transit stop locations and
shelters. Depending on the frequency of transit stops and the transit route, it may be
appropriate to identify the service lane as the transit route. The location of the transit service
and stop locations will be determined by the local transit partner, and as design iterations
present complications, it is necessary to discuss related issues with the transit authority (see
Design Manual Chapter 1430).
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Transit Multiway Boulevards

Transit multiway boulevards expand on the multiway boulevard concept, and provide an
additional central median separated roadway median for dedicated transit service. Transit
multiway boulevards have limited applications and are reserved for high-density transit
corridors that also serve higher regional traffic volumes. This road type selection should be
considered only after coordination with the local transit authority and the existing and planned
transit needs for the corridor and surrounding area are well understood. This road type is highly
applicable for fixed guideway transit services, including, but not limited to, light rail transit,
streetcars, trolleybuses, and gapbuses. This road type may also be appropriate for bus rapid
transit corridors, or the union of multiple bus routes. This road type also requires significant
right of way to implement.
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Parkways
Parkways were originally developed for pleasure and scenic access, but have been adapted over
time to serve as multimodal expressways in urban areas. This road type is identified by multilane

one-way pairs separated by a wide landscaped median and large landscaped or natural areas
along the roadside. Shared-use paths are typically provided within the roadside for pedestrian,
bicycle, and potentially equestrian users. Parkways are partially limited access facilities and
generally higher speed in nature, supplementing the commuter mobility provided by the
freeway system. In this way, they are distinguished from boulevard road types.

Context Identification Supporting Information

Understanding Flexibility in Transportation Design — Washington, WA-RD 638.1, WSDOT, 2005
Y} http://www.wsdot.wa.gov/research/reports/600/638.1.htm

Smart Transportation Guidebook, New Jersey Department of Transportation and Pennsylvania
Department of Transportation, 2008.
“® http://www.state.nj.us/transportation/community/mobility/pdf/smarttransportationguidebook2008.

pdf

Measuring Sprawl 2014, Smart Growth America, Washington D.C., 2014
‘B http://www.smartgrowthamerica.org/measuring-sprawl

The Innovative DOT: A Handbook of Policy and Practice, Smart Growth America, Washington D.C., 2015
Y} http://www.smartgrowthamerica.org/the-innovative-dot

Land Use and Regional Planning: Achieving Integration Between Transport and Land Use, European
Commission, 2006

B http://www.transport-

research.info/Upload/Documents/200608/20060831 102457 87241 Land use.pdf

Urban Street Design Guide, National Association of City Transportation Officials, New York, NY, 2013
“® http://nacto.org/
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Designing Walkable Thoroughfares: A Context Sensitive Approach, Institute of Transportation Engineers,

Washington D.C., 2010
“B http://ecommerce.ite.org/IMIS/ltemDetail?iProductCode=RP-036A-E

Livability in Transportation Guidebook: Planning Approaches that Promote Livability, FHWA, 2010
“® http://www.fhwa.dot.gov/livability/case studies/guidebook/

Evaluating Transportation Land Use Impacts, Victoria Transport Policy Institute, 2015
YD http://www.vtpi.org/landuse.pdf
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Contributing Factors Analysis

Guidance Document

Introduction

Root cause analysis (RCA) is a proven investigative method that categorizes the fundamental events and
components that constitute the underlying root reason a problem occurs. The RCA method is designed
to explain why something occurs, which leads to sound recommendations to prevent reoccurrence. The
RCA method has existed formally since the 1950s, and is used by various industries to this day. The
method involves the analysis of data, causal charting tools, diagnosis of contributing circumstances
across a variety of elements, root cause identification, and recommendation development and
implementation.

Contributing Factors Analysis (CFA), identified in the Design Manual, is effectively the same as root
cause analysis. A terminology change was made for a variety of reasons, but primarily due to the notion
that not all applications of the RCA method lead to definitive root cause. In some cases, multiple
contributing factors can be diagnosed without having a common underlying root cause. CFA is required
for analyzing baseline needs (per Design Manual Chapter 1101), and is recommended for analyzing
contextual needs as well.

Various tools can be used to accomplish CFA, such as the “5 Whys” (see the Process Steps Section
below) and cause-and-effect diagraming. Some tools are better adapted to certain problems, depending
on the use and intent of the application (see Tools Section below).

When attempting to determine a need under the practical design approach, it may first be appropriate
to quickly apply the “5 Whys” to determine the fundamental need. Once that is determined, utilize a
more formal CFA method to examine that need in depth, utilizing data to determine the relevance of
contributing factors, and when possible, the fundamental underlying root reasons a problem exists. The
findings help to strengthen the need statement, and they focus alternative formulation on the problem
with improved chances of preventing its reoccurrence. The following example shows a why-why tree:

Example: A segment of interstate is congested. Why? There are many property damage only (PDO)
rear-end crashes and injury crashes that clog traffic movement. Why? Vehicles stop on the freeway
and are rear-ended. Why? The next interchange off-ramp backs up onto the freeway. Why? The
ramp terminal intersection is often blocked. Why? The cross street is backed up into the ramp
terminal. Why? The train crossing the roadway five blocks ahead of the ramp terminal stops traffic
and the backup blocks the ramp terminal.

In the example, simply concluding the need as “freeway congestion” is not appropriate. The root
contributing factor here is not an interstate problem, but a local and rail network configuration problem.
Finding and treating the underlying reason is fundamental to solving the problem and preventing its
reoccurrence.

Guidance Documents: Information on Design Manual Practical Design Procedures Page 57
November 2015


http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1101.pdf

Contributing Factors Analysis

Once the problem is found, a need statement can be developed (see the guidance document Writing
Effective Need Statements).

Example Need Statement: There are five train crossings per day on Main Street. Traffic stopped for
the train backs up into the ramp terminal and onto I-5, resulting in an average of one injury, three
PDO rear-end crashes, and five hours of congestion per day between exit 128 and entrance 129.

In the example, the problem and its severity is obvious, so possible alternatives and countermeasure
treatments can now be brainstormed and practical solutions can be determined.
WSDOT Implementation History

The attempted application of what is now called contributing factors analysis
is not new to WSDOT. Adopting a culture that uses this method of Qoo
investigation has occurred before under the Q2000 for Continuous

Improvement effort in the late 1990s. The tools mentioned above, including T kiT'V
the “Why technique,” were also used during that period (see Tools Section =
for more information). 7 7
Post Q2000, the cultural shift to embrace these investigative methods never e

became fundamental to WSDOT’s project development process, particularly
for staff hired after Q2000. This was because the matrices dictated the level
of design and standards for design elements based on project type,

for Continuous Improvement

=l

automatically producing a project scope.

Now designers are asked to find the most practical way to meet the need. For this reason, Design
Manual Chapter 1101 makes it a policy to perform a structured CFA on baseline needs identified. The
CFA is a means to conduct a structured investigation that aligns with WSDOT’s adopted sustainable
safety approach and practical design philosophy. The term “contributing factors analysis” comes from
sustainable safety, which utilizes the method to diagnose the reasons crashes occur. This guidance
document provides a number of different tools to implement CFA depending on the problem at hand
and the preference of the team assembled for the investigative effort.

Contributing Factors Analysis Method

Multiple analytical steps are involved in the CFA method. Each step is intended to further isolate the
detailed contributing factors associated with the performance need(s). The CFA method is only applied
to the current condition; in other words, there is an identified performance issue today and it is
predicated upon the existing conditions. This enables the practitioner and team to keep focused on
what is actually known and allows the utilization of data rather than anecdotal assumptions, conjecture,
and hearsay about what is happening in the current state.

Regardless of the selected design year, the application of CFA ensures that, unless conditions change,
the known underlying root reason(s) attributed to the issue are resolved, so it does not continue in the
future state.
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CFA Process Steps

Figure 11 shows the general process steps to perform contributing factors analysis. As shown, there is
expected to be an evolution—from a need, to potential contributing factors, to validated contributing
factors—based on actual experience and data. The following process steps apply:

Steps

First: Before any contributing factors can be looked for, an initial draft need statement must be
available to be analyzed. It needs to be specific, well understood (including severity), and agreed
upon by everyone on the team and by the groups (Planning, CPDM, Design, Construction, and
Maintenance) in the regions and at Headquarters. (For more information, see Design Manual
Chapter 1101 and the guidance document Writing Effective Need Statements).

Second: Potential contributing factors are identified based on brainstormed ideas from team
members with profound knowledge about transportation and the community, and from partners
with direct experience and knowledge about the current condition. It helps if these ideas are
combined and sorted by categories like, but not limited to: Geometric, Operational, Maintenance,
Context-based, and Human Factors. At this point, the team is looking for potential contributing
factors. When this is done, the team will document the findings for the next part of the effort.

Third: Each potential contributing factor is then evaluated by data analysis and direct observation,
whether it is a root reason to be brought forward into the next step, or it is determined to be not
happening or deemed insignificant, and is dropped from the list. When this is done, the team will
document the contributing factors that remain and explain why other ideas were dropped.

Fourth: Communicate findings of the CFA with all partners, stakeholders and the community.

Fifth: The last step targets the underlying root reasons determined in alternatives formulation (see
Design Manual Chapter 1104) using proven countermeasures to address the baseline need and
agreed-to contextual needs. When there is more than one underlying root reason, a prioritization
chart should be used to prioritize the countermeasures based on their benefit and how easy or
hard they are to implement (see Prioritizing Countermeasures for Incorporation in Alternatives
below).

Contributing Factors Analysis and Selected Design Controls

It is not uncommon to find a significant tie between the contributing factors(s) identified and the
selected design controls. In these situations, the identified contributing factors(s) will reinforce the
decisions made in the selection of design controls and the potential alternatives utilizing the selected
design controls. In other cases, a differential in the selected design controls and identified contributing
factors(s) may indicate a need to more closely examine the selected design controls. This is particularly
critical if a decision is made to maintain or increase a certain target speed, even though speed is
determined to be an underlying contributing factor.
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Figure 11 Contributing Factors Analysis: General Process
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CFA Tools

There are a number of diagraming tools that can be used to accomplish contributing factors analysis and
the selection of countermeasure treatments that will become components of your overall alternative.
Some tools are better adapted to certain problems, depending on the use and intent of the application.
e (Cause-and-effect diagraming
e  Why-Technique

Cause-and-Effect Diagraming

The cause-and-effect diagram offers a systematic way to pinpoint the various factors that may be
causing a problem. It prompts people to ask: “Why is this occurring?” As the diagram is developed,
more and more potential causes come to light. Cause-and effect diagraming is most useful when
you don’t know the real contributing factors yet, and there are several categories of reasons the
problem exists.

Figure 12 and Figure 13 show examples of different methods for cause-and-effect diagraming. In
each diagraming method it can be useful to group areas of the diagram around major categories
(such as geometric, operations, human factors, context related, equipment, materials, etc). These
categories are helpful for brainstorming and later communicating findings. Cause and effect
diagraming, like other methods, can be an iterative process. It may be useful to first complete a
diagram based on the judgment of an interdisciplinary team, and then validate the initial
diagraming with data.

Why Technique

Most CFA tools rely on data analysis to validate the outcomes. However, one of the most powerful
tools is simply asking the question “why?” By asking “why,” you can peel back the layers to discover
the root reason for a problem. This technique is used within cause-and-effect diagraming when
initially determining the need rather than diagnosing the need for contributing factors. The why
technique can also be used independently when there is an known single category related to the
problem being solved.

This method requires asking “why” more than once, sometimes as many as five or more
occurrences to diagnose the issue. For this reason, LEAN practitioners have adapted this method
and called it the “5 whys.”
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Figure 12 Cause-Effect Diagram Example — Why Why Tree Diagram

Root Contributing Factors (Why-Why Tree)

Why are vehicles ]
Running off the road?

Why are Vehicles |
Striking other vehicles?

|

Why are drivers driving faster
that the speed limit?

Why vehicles stopping
Inthe lane to turn left?
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Why are there
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Why vehicles stopping
In the lane to turn left?

Why are drivers distracted?—
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Figure 13 Cause-Effect Diagram Example — Fishbone Diagram
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Prioritizing Countermeasures for Incorporation in Alternatives

Once the Contributing Factors Analysis is completed, and either an underlying root reason or suite of
contributing factors is determined, it is necessary to evaluate the variety of countermeasure treatments
known to resolve the issue, which may become a component(s) of alternatives formulated. In some
cases, this can be done without the assistance of tools, if there are a small number of identified
countermeasures. In other cases, having a large number of countermeasure treatments may present
some difficulty in narrowing options. When this is the case, use a prioritization chart to help narrow the
number of countermeasures considered.

Figure 14 shows an example of a prioritization chart, which prioritizes based on the anticipated benefit
and the ease of implementation. Steps for using this type of prioritization chart are as follows:

Steps

1. Determine a definition for “ease of implementation” (constructability, costs, time needed,
etc., or a combination) and “anticipated benefit” (benefit to public, how well it fixes the
problem, benefit duration, etc., or a combination) that the group can agree on.

2. Determine the ranges of each axis based on the countermeasure that is the hardest to
implement and the countermeasure with the highest benefit.

3. Plot each countermeasure onto the matrix one at a time, testing with the group where it
should be on one axis, then the other, ensuring there is group consensus on both. If
someone has an issue, talk through it.

4. Use the curves on the chart to help determine which countermeasures are rated the easiest
to implement and have the highest benefit to be taken forward. In this case, “4” is the best
and “7” is the worst.

Figure 14 Prioritization Chart Example
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The Effects of Different Design Elements on
Performance

Guidance Document

Introduction

When diagnosing a need or considering which design elements to include in an alternative, it is
important to understand that different design elements have different effects on performance. Some
design elements will have a very significant effect on safety, while others will have a very minor or
negligible effect. The effect that a particular design element will have on a particular performance
category isn’t always intuitive and can vary depending on context. A Contributing factors analysis (CFA)
is critical to providing an understanding regarding which design elements, or other factors can be
attributed to the performance need (see Design Manual Chapter 1101). With this in mind, the following
sections discuss the known affects key design elements have on different performance categories
synthesized from current research.

Disclaimer

Each location and situation is unique, and the relationships identified from this guidance document may
not always apply. This guidance document has been created specifically to assist with diagnosis of
contributing factors, and for early iterations of alternative formulation prior to engineering analysis. The
contents of this guidance document are not a substitution for sound engineering practice or judgment.

Design Element Relationships and Performance

Figure 15 shows many different design elements, along with their relative effect on the performance
categories of safety and mobility. Figure 15 includes design elements associated with roadway design,
but not all elements that may be required by a particular alternative are listed. Design elements are
presented in groupings if they are commonly associated with each other or commonly found within
certain contextual applications. Design elements with known performance-related effects are also
identified by performance category and mode. If a design element does not identify a related
performance effect, it does not necessarily mean that an association to a particular performance
category doesn’t exist. The relative importance of a design element on a particular performance
category may also be indirectly affected by the design controls selected, specifically design speed.

The relative effect that any individual design element has on performance depends on the context,
human factors, features within the built or natural environments, as well as the presence and
proximity/combination of other design elements.

Example: Stopping sight distance (SSD) related to crest vertical curves or horizontal curves has
significantly more importance when compounded with another successive curve, intersection,
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ramp junction, or driveway. When these features are not present, the criteria for stopping sight
distance will likely have less of an effect on mobility or safety performance for nearly every context.

Understanding the relative importance of these elements to a particular design solution helps achieve a
practical design outcome by targeting those elements that will have the largest impact.

Example: When considering SSD criteria in the past project development processes, a designed
solution would be required to adjust the vertical alignment to meet the SSD criteria. However,
knowing the contributing factors, underlying root reason(s), and design element relationships, the
alternative solution under the practical design approach may not change or employ the design
element SSD or apply it’s criteria.

Urban and Suburban Arterials and Collectors

In urban and suburban contexts designed with a low target speed, the conventional criteria for
geometric design elements do not hold the same relative importance to mobility and safety
performance as they do in other contexts. Within these contexts, design controls, intersection design
elements, intersection control types, and multimodal configurations are more relevant in addressing
mobility and safety performance than any individual design element.

In general, urban and suburban contexts have a higher likelihood of more diversity in modal needs. An
increase in the likelihood of vulnerable users in a more complex environment creates a situation where
intermediate and high-speed targets are discouraged, unless significant consideration is given to
establishing more restrictive design controls for access and protective and/or segregated treatments are
put in place for vulnerable users. Intermodal connections should also be identified. Urban and suburban
arterials and collectors designed at intermediate and high target speeds also change the relative effect
of conventional geometric design elements on performance.

Rural Two-Lane and Multilane Highways

Figure 16 identifies the key design elements to focus on when considering safety or mobility
performance on rural two-lane and multilane highways. These design elements are potential starting
points for consideration when formulating alternatives or during contributing factors analysis (see
Design Manual Chapter 1101). Figure 16 does not reflect site-specific conditions or vehicle types that
may further influence the importance of a particular design element related to resolving a particular
need. So the figure does not imply that other design elements are not important considerations that
may need to be addressed within a particular alternative.

Example: A bridge width on two-lane rural highways without access points or horizontal curves in
proximity of the bridge location is of significantly less importance to motor vehicle mobility and
safety performance than previously thought. This has implications for decisions related to bridge
replacements on two-lane rural highways. However, depending on the bridge length and annual
average daily traffic (AADT), bridge width on rural two-lane highways can affect the mobility and
safety performance of bicycle and pedestrian modes.
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Figure 15 The Effect of Various Design Elements on Different Performance Categories

Context Urban/Suburban Arterials/Collectors Rural Two-Lane highways Rural Multilane Highways Rural and Urban Freeways Quantitative DM Criteria-Based
Performance Category Ops — Mobility Safety Ops — Mobility Safety Ops — Mobility Safety Ops — Mobility Safety Analysis Methods Method”
Design Element’ Mode®> |P B T A F|[P B T A FJP B T A F|P B T A F|P B T A F|P B T A F|B T A F|B T A F HSM? HCw?
Traveled Way
Horizontal Alignment — Curves O O O 0o o e o o e o o e o o e o o o o o e o o b a Chapter 1210
Superelevation b Chapter 1220
Superelevation — Transitions o o Chapter 1250
Vertical Alignment — Crest b Chapter 1220
Vertical Alignment — Sag Chapter 1220
Stopping Sight Distance o O o o o Chapter 1260
Lane Width o o O O O O o e ¢ |0 O O O O e ¢ oe¢|O O O O e o o b b Chapter 1230
Bike Lane Width [ Chapters 1230 & 1520
Pedestrian Crossings o o o ° ° ° Generally Not applicable C Chapter 1510
Lane Transitions C Chapter 1210
Median Width o ° O O O O O O O O O b Chapters 1230 & 1370
Cross Slope: Lane Chapter 1230
Delineation e o o o e o o o e o o o e o o o e o o o e o o oo o o o0 o o o Chapter 1030
Grade ° b Chapter 1220
Roadside
Shoulder Width (including Horizontal Clearance) ® ¢ O O Offe © ©¢ ¢ e|@® @@ O O Ofe® © ¢ ¢ |0 O O Ofe e e o b b Chapter 1230
Terminals e o o e o o e o o Chapters 1610 & 1620
Transitions e o o e o o e o o Chapters 1610 & 1620
Standard Run Generally Not Generally Not e o o e o o e o o b Chapter 1610
Illumination Applicable Applicable b Chapter 1040
Cross Slope: Shoulder Chapter 1230
Fill/Ditch Slopes e o o e o o e o o Chapter 1230
Clear Zone 0O o o 0O o o O O o a Chapters 1230 & 1600
Signing o O O O O O o O O O O O O o O O o O O O° O O O0OJ]O0O O O o b Chapter 1020
ITS O O o O O O O O o O O © O O O O O © O O O O O O Chapter 1050
Bridges and Tunnels
Vertical Clearance (o) ° o o o ° o ° ° (o) Chapter 720
Bridge — Width Difference e o o O e o O O e o O o ° o) b b Chapter 1230
Bridge Rail e o o e o o e o o b Chapters 720 & 1610
Structural Capacity e o o e o o e o o Chapter 720
Intersections/Interchanges
Turn Radii ° ° e o ofe b Div 13, various Chapters
Angle o O o O O O b b Div 13, various Chapters
Sight Distance e o o o o e o o o o e o o o o b Div 13, various Chapters
On/Off Connections NA o o o e o o e o o b Chapter 1360
Streetside
Pedestrian Zone Width ° ° Chapter 1230
Frontage Zone Width Chapter 1230
Furnishing Zone Width (Horizontal Clearance) o O O O Generally Not Applicable Generally Not Applicable Generally Not Applicable Chapter 1230
Illumination o Chapter 1230
Parking Lane Width e o o o Chapter 1230
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Notes:

e Known to have direct effects on potential performance outcomes.

o Known to have indirect effects on potential performance outcomes, when analyzed with other design elements or design controls.

a All available or pertinent quantitative models can evaluate performance.
b Most available or pertinent quantitative models can evaluate performance.

¢ One quantitative model can evaluate performance.

1 Not all design elements pertinent to a particular site-specific design are listed.
2 CMFs may exist for elements not listed herein. Models are specific to a number of transportation contextual factors, such as number of lanes or intersection control type.
3 Operational effect analyzed by HCM model pertains to free-flow speed or LOS. Quantitative methods may not be pertinent to your selected mobility performance metric.

Use quantitative methods for determining design element dimensions whenever available. Application of Design Manual criteria-based method generally pertains to these
design elements in isolation, and must take into account site-specific conditions and engineering judgment.

4 P: Pedestrian, B: Bicycle, T: Transit, A: Auto, F: Freight
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Figure 16 Key Design Elements that Affect Motor Vehicle Mobility and Safety Performance — Rural
Two-Lane and Multilane Highways (Adapted from NCHRP Report 783)

Mobility — Operational Performance Safety Performance

At-Grade Intersection Type and
Associated Design Elements

At-Grade Intersection Type and
Associated Design Elements

Shoulder Width Shoulder Width

Lane Width Lane Width
Horizontal Alignment — Curve Radius Grade
Grade Horizontal Alignment — Curve Radius

Superelevation

Superelevation

Stopping Sight Distance (only with
successive curves or access points)

Stopping Sight Distance (only with
successive curves or access points)

Cross Slope

Cross Slope

Urban and Rural Freeways

Figure 17 identifies the key design elements to focus on, in order of importance, when considering
safety or mobility performance on urban and rural freeways. These design elements are potential
starting points for consideration within an alternative or during contributing factors analysis (see Design
Manual Chapter 1101). This exhibit does not imply that other design elements are not important
considerations that may need to be addressed within a particular alternative, since it does not reflect
site-specific conditions that may further influence the importance of a particular design element related
to resolving a particular need.

Figure 17 Key Design Elements that Affect Mobility and Safety Performance — Urban and Rural
Freeways (adapted from NCHRP Report 783)

Mobility — Operational Performance

Safety Performance

On/Off Connection Type and
Associated Design Elements

On/Off Connection Type and
Associated Design Elements

Lane Width

Shoulder Width

Shoulder Width

Lane Width

Horizontal Alignment — Curve Radius

Horizontal Alignment — Curve Radius

Grade

Stopping Sight Distance (only with
successive curves or access points)

Superelevation

Superelevation

Stopping Sight Distance (only with

. . Grade
successive curves or access pomts)
Cross Slope Cross Slope
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Transition Areas

Transition areas are typically difficult to categorize in terms of context. These areas can extend for miles
between more distinctive context types. In general, a highway transition area should be utilized to alter
the route continuity and prepare motorists’ expectations for the approaching context. Transition areas
may need to deliberately include design elements that have the greatest influence on mobility and
safety, or those necessary for speed management if departing an intermediate- to high-speed context
and approaching a lower-speed context (see Design Manual Chapter 1103 for speed management
treatments.). Figure 18 shows design elements that may be appropriate for consideration in areas
transitioning from higher- to lower-speed targets. The transition from lower to higher speed can be
more abrupt and is not covered by Figure 18. However, careful consideration of particular controlling
elements like density of access points and intersections may provide distinctive locations on the
alignment where an abrupt alteration in continuity is appropriate.
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Figure 18 Key Design Elements that Affect Mobility and Safety Performance — Transition Areas

Transition
Area Design
Elements

Impacts to Mobility and Safety Performance

Intersection Control
Type and Associated
Design Elements

Intersection types have the ability to alter the continuity of a segment.
Generally, roundabouts best serve this purpose due to their ability to alter
operating speeds and provide a distinctive break in the sightline. Other
control types, such as signals, may need specific modal treatments to
achieve operational performance needs of various modes.

Lane Width

While lane widths by themselves only provide a nominal impact on
operating speeds, lane width transitions provide an important role in
transitioning the environment. They do so from both a human factors
perspective and the practical perspective of altering the available right of
way for more effective use of the public right of way for other modal
performance needs.

Shoulder Width

Shoulder width transitions can significantly impact operating speeds and
alter a driver’s perception. Reduction in shoulder widths or repurposing the
available width for a separated bicycle facility (such as a separated buffered
bike lane) can affect driver behavior as they transition to a new
environment.

Horizontal Alignment
— Curve Radius

Horizontal curves have the largest operational effect of any geometric
element with respect to speed. Utilizing the horizontal alighment to assist
with speed management or altering context is appropriate in transition
areas.

Bicycle Lane Width
and Type

The presence of multimodal facilities, particularly those located physically
on the roadway, has a direct effect on driver behavior. Repurposing the
shoulder width with a separated buffered bike lane that transitions to a less
protected bike lane plays an important role in transitioning a section,
particularly from a rural to suburban/ urban environment.

Roadside and
Streetside Design
Elements

Transition areas are a challenge for speed management since the typical
land use site design precludes vertical features adjacent to the traveled
way. Utilizing roadside and streetside design features to help create vertical
features is appropriate in transition areas. This may begin with guide posts
and then tree plantings on the roadside that transition to streetside design
elements once intermediate speeds are reached. Mitigation for roadside
features such as shoulder rumble strips may be appropriate to offset the
clear zone guidance criteria.

Speed Management
Treatments

Various speed management treatments may involve either geometric,
operational, or roadside treatments. Note that certain treatments discussed
in Design Manual Chapter 1103 are not considered appropriate for use in a
transition segment, and are noted as such.
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Additional Performance Considerations

The majority of information presented has focused on design elements and their relationship to motor
vehicle mobility and safety performance. However, economic vitality and environmental performance
relationships may also be impacted by particular design elements depending on the context and
performance metric identified.

Design Elements Associated with Economic Vitality Performance

A design element’s effect on economic vitality performance may vary, depending on whether the
performance metric under consideration is oriented around the freight mode or local land use.
Different land use environments also call for different design elements depending on their modal
compatibility and site design.

1. Freight Economic Vitality
The effects to the economic vitality for long haul freight can be directly equated to mobility
performance of the freight mode. As such, WSDOT'’s Freight Services Division has identified
threshold performance metrics centered around speed differentials to identify potential
economic vitality performance improvement locations. To view locations that may have either a
mobility or economic vitality concern, see Freight Services Division’s interactive map:
YD http://wwwi.wsdot.wa.gov/onedot/news/2012/06/29 interactivefreightmap.htm

Specific design elements that have significant effects on long haul freight’s economic vitality and
mobility performance categories are shown in Figure 20. It is important to note that system
continuity and interconnectivity between major freight destinations are likely to directly impact
economic vitality more than specific design elements.
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Figure 20 Key Design Elements Associated with Economic Vitality and Mobility Performance for Freight

Design Element Effect on Economic Vitality and Mobility Performance
While not necessarily a geometric design element, the ability of freight
Interconnectivity and to access key locations easily and without impediment will have the
Accessibility largest direct effect on economic vitality performance.

Vertical clearance and structural capacity directly affect freight

Vertical economic vitality performance from a system perspective. The more
ertica

freight vehicles need to reroute due to limited vertical clearance or
Clearance/Structural . . .
. structural capacity, the less economically viable the route becomes.
Capacity N . .
Criteria for these design elements are more relevant on primary and

secondary freight routes.

Grad Upgrades sustained over a distance have the largest direct operational
rade
effect and indirect effects on freight economic vitality performance.

Small intersection turn radii has the potential to impact not only
freight mobility and economic vitality performance, but also the
Intersection Radii mobility performance of other motorized users, particularly when
large vehicle accommodations create a condition where large trucks
need to occupy multiple traveled lanes to make a turning maneuver.

2. Local Economic Vitality Performance
Land use context and modal compatibility provide necessary information about how
transportation facilities can affect land uses’ economic vitality performance. In general, the
design elements and design controls associated with modal accessibility and use of available
public space for social activities are key mechanisms to consider. Land use site design (the built
environment) provides an indication of which modes may need accessibility priority for the
specific context.

e Suburban corridors may focus on automotive and transit accessibility, where the site
design of the built environment involves large setbacks from the highway, strip malls,
sprawled business developments, office parks, and parking facilities provided at the
business locations.

e Rural town centers, traditional main streets, and urban areas may need the focus on
pedestrian, bicycle, and transit accessibility, where site design has minimal building
setbacks, a lack of private parking facilities, and retail and restaurant business types
present.
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Loading zones for freight delivery vehicles are also critical to support the local economic vitality

performance. Understanding the types of freight delivery vehicles and how they off-load is

important and is indirectly associated with modal and land use economic vitality performance.

Figure 21 Design Elements and Considerations Generally Associated with Local Economic Vitality

Performance

Design Element or
Consideration

Transitions Areas, Suburban
Commercial Corridors, Rural
Commercial

Rural Town Centers, Traditional Main
Streets, Urban Centers, Mixed-Use
Areas, some Suburban Commercial

Corridors

Modal Accessibility

Motor vehicle access density
and type; transit stop
frequency and active mode
interconnections effect.

Pedestrian connectivity and access;
bicycle connectivity and access; transit
stop frequency.

Furnishing Zone

Minimal effect; use for bike
parking facilities, vegetative
landscaping/LID stormwater
treatments, and street
furniture. Depends on site
design and intermodal
connectivity opportunities.

Moderate effect; use for bike parking
facilities, vegetative landscaping/LID
stormwater treatments, and street
furniture.

Frontage Zone

No effect or minimal effect for
specific businesses
inconsistent with the
predominant site design.

Moderate effect; use for local business
temporary product placement and
signing, street furniture, and restaurant
outdoor seating.

Pedestrian Zone

Moderate effect; minimal
pedestrian thoroughfare
design for intermodal
connectivity. Direct access
from the pedestrian zone to
business locations can
increase accessibility.

High effect; width should consider both
the mobility needs and the social needs
of leisure walking and shopping activities.

Parking Zone

Not likely to produce an effect
depending on the site design.

High effect; use for loading zones and on-
street parking, and consider parklets for
creating social activity space, especially in
areas with limited right of way and
business types that such as cafes and
restaurants that find additional benefits
from this social use treatment.

Design Elements Associated with Environmental Performance

Environmental performance is impacted in several ways, including the footprint size, mode split, traffic

operational efficiency, and ratio of pollution-generating to non-pollution-generating impervious

surfaces, among others. For this reason, all design elements associated with the geometric cross section

have the potential to affect environmental performance due their association with footprint impacts.

Note that site-specific environmental performance metrics may be identified for specific habitat or
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other concerns that may emphasize more specific design elements. For example, if a protected bird
species is known to nest in trees throughout the project area, a performance metric may be specifically
developed to preserve that habitat. Work closely with region environmental staff to consider identifying
environmental performance metrics from the Environmental Review Summary, and which design
elements may affect these metrics. Identifying performance metrics for specific environmental features
allows designs to potentially avoid or minimize mitigation early in project development.
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