
Updates on ODOT 
implementation of 

Highway Safety Manual 
& 2009 MUTCD

Kevin J. Haas, P.E.
ODOT Traffic Investigations Engineer

ODOT Roadway Conference
April 26, 2011

Presenter
Presentation Notes
Key Message: N/A 

Background: 
Cover slide showing title, event title, location and date: ‘Overview of the New HSM’

Acronym:  N/A

Interactivity: N/A

Notes:  Presenter - change the date and location on this slide 



1-2

“Road safety management 
is in transition. The 
transition is from action 
based on experience, 
intuition, judgment, and 
tradition, to action based on 
empirical evidence, 
science, and technology…”

Presenter
Presentation Notes
Key Message: 
“Road safety management is in transition. The transition is from action based on experience, intuition, judgment, and tradition, to action based on empirical evidence, science, and technology…”

Background: 
The goal of this workshop is to inform the transportation safety community, about the growing body of scientific literature relevant to the safety discipline and enable their use of the Highway Safety Manual (HSM). Safety is maturing as a science with more promising scientific methods and tools that can be applied to reduce the deaths and injuries occurring on our roads. 

Module 1 is the first in a series of 12 modules on the HSM. It provides a framework for the purpose and general organization of the HSM. Topics discussed include the purpose of the document, the target audience, the legal context, advantages of implementing the HSM, the structure and content of the document, and how you can integrate the HSM into the project development process.

Acronym:  HSM = Highway Safety Manual

Interactivity: N/A

Notes: Ezra Hauer (May 2005).  





>> 0     >> 1     >> 2     >> 3     >> 4   >>

Design

Existing ConditionsExisting Conditions Alternative

 
1Alternative

 
1

Alternative 2Alternative 2 Alternative 3Alternative 3 1-3

Presenter
Presentation Notes
Key Message:  
A common aspect of project development is weighing alternatives. In many cases they will all be designed to criteria, but their safety performance may be expected to differ.  The HSM provides tools and approaches for understanding those differences.

Background: 
The slide shows a typical situation in which alternatives to an existing 5-lane facility are considered. Differences in access management approaches may translate to different expected safety performance.

Acronym:  N/A

Interactivity: N/A

Notes: N/A



Standards 
Compliance 

Highway Safety has Two 
Dimensions
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Expected or Actual 
Crash Frequency 

and Severity 

Presenter
Presentation Notes
Key Message: 
Highway engineers are used to thinking about safety in terms of adherence to design criteria such as those published in the AASHTO Green Book. This is referred to as ‘nominal safety’.  The performance of a highway (either existing or expected) as determined by crash frequency and severity, is referred to as ‘substantive’ or quantitative safety. The HSM provides this added dimension to the knowledge base of highway designers. 

Background: 
The term “nominal safety” was coined by Dr. Ezra Hauer to describe characterization of a situation in terms of its adherence to design standards and practices. We can think of a road as “nominally safe” if it meets the minimum standard of care and is current with respect to published standards and guidelines.

The term substantive safety (or perhaps quantitative safety) is its actual or expected performance in terms of crash frequency and severity.  Note that substantive safety is a function not only of the basic characteristics of the road, but also a function of maintenance, law enforcement, and other resources we choose to devote to its operation. 

Acronym:  N/A

Interactivity:  The instructor could ask participants whether the two dimensions of safety are the same? Or do they express related yet fundamentally different information about a highway?

Notes: Ezra Hauer, ITE Traffic Safety Toolbox Introduction, 1999
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Substantive Safety

The HSMThe HSM

• Traffic Noise         
Models

• Air Quality Models
• 3-D Visualization
• Environmental 

Assessments

• Traffic 
Operations / 
Microscopic 
Simulation

• Construction
Plans

• Cost Models
• Real Estate  

Appraisals
• DOT

Databases
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Presenter
Presentation Notes
Key Message: 
In the absence of tools for substantive safety effects, we find ourselves in the ironic position as managers of project and program development of being able to quantify environmental effects, construction costs, R/W, etc; but having little other than nominal safety (adherence to design criteria) to fall back on. The HSM provides methods, data, and information to allow project decisions to be made with the same level and quality of quantitative information as is developed for other factors of interest (i.e., costs, right-of-way, traffic operations, environmental impacts)

Background: 
This slide illustrates established and accepted models and methods for all important considerations in highway project and program development – except substantive safety.  (Note: This is an animated slide so to review fully it should be observed in the slide mode.

Decisions are made and will be made with the best available information. Most decisions are based on consideration of those factors for which quantitative information is available.  It is generally the case that decision-making lacks a substantive safety input. If safety is considered at all it may be nominal safety. The HSM fills this substantial gap in process and information, thereby elevating safety to its proper role alongside the other important factors we look at when making choices and decisions.

Acronym:  N/A

Interactivity: N/A

Notes: N/A
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Versus

The HSM and Other Documents

Presenter
Presentation Notes
Key Message:
Professionals involved in project development have many other key documents they use to assist in their work. These include most notably the AASHTO Green Book, MUTCD, and state design policies and manuals. The HSM is not a design guide and does not replace these other documents. The HSM does not include any direction regarding decision-making. Rather, the HSM contains methods and information to inform decisions. 

Background: 
The task force that developed the HSM was very cognizant of communicating the proper place and role of the HSM. A guiding principle which was followed in development and writing of the HSM was that it not include anything that could be interpreted as direction or recommendations about what to do or not do. The HSM is clearly described as a resource and not a design manual.

Acronym:  N/A

Interactivity: N/A

Notes: N/A



Protected 
Under

Federal Law
23 USC 409
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Legal 
Context

Presenter
Presentation Notes
Key Message: 
The documentation generated by using the tools in the HSM is protected under Federal Law 23 USC 409.�
Background: 
This brings us to the legal side of things. Some of you may have tort liability concerns about using the HSM or even adopting the HSM within your agency. It is important to keep in mind that the documentation we use, develop, compile, and collect for analysis conducted in connection with the HSM may be protected under the Federal Law 23 USC 409. That is to say, that data and documentation cannot be used against you in a lawsuit.

Acronym:  N/A

Interactivity: N/A

Notes: N/A 




The HSM Does NOT

• Establish a legal standard of care
• Create a public duty
• Set requirements or mandates
• Establish design/operation best practices 
• Contain warrants or standards
• Supersede other publications
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Presenter
Presentation Notes
Key Message: 
The HSM DOES NOT:

 Establish a legal standard of care;
 Create a public duty;
 Set requirements or mandates;
 Establish design/operation best practices; 
 Contain warrants or standards; or
 Supersede other publications.

Background: 
You are not required to use the HSM; the HSM does not establish design or other practices or standards; and the HSM does not replace or supplant other publications currently used in project development.

Acronym:  N/A

Interactivity: N/A

Notes: N/A



Professional Support

• TRB/AASHTO Joint Subcommittee 
• HSM Task Force
• Thousands of volunteer hours
• NCHRP, AASHTO, FHWA resources
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Presenter
Presentation Notes
Key Message: 
Participants should understand the depth of resources and talents underlying the development of the first edition of the HSM. This was a ten year effort involving hundreds of volunteers donating thousands of hours. A large, multi-year research program funded both the technical work in the HSM as well as its actual writing and preparation. 

Background: 
A joint subcommittee of 7 sponsoring TRB committees was originally formed to plan and organize the HSM and advocate for funding. This transitioned to a Task Force. With publication of the HSM the Task Force’s mission has been accomplished. The has transitioned to a full TRB committee with one objective -- to promote HSM implementation and integration and facilitate future editions of the HSM.

Acronym:  AASHTO = American Association of State Highway and Transportation Officials, FHWA = Federal Highway Administration, NCHRP = National Cooperative Highway Research Program

Interactivity:  The instructor should take the opportunity to ask whether any participants were involved in any way on the HSM, either through task force membership, responding to outreach efforts (review and comment), direct involvement in any of the research, or any of the sponsoring committees.

Notes: N/A
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10

Crash
Prediction 

and 
Reduction

Presenter
Presentation Notes
Key Message:
A closing message with respect to the background and introductory information is the HSM focuses our attention properly. When we talk about safety and the HSM, it is important to understand there is no such thing as absolute safety. There is risk in all highway transportation. The universal objective and our objective is to reduce the number and severity of crashes within the limits of available resources, science, and technology, while still meeting legislatively mandated priorities.

Background: N/A

Acronym:  N/A

Interactivity: N/A

Notes: N/A



Advance Safety Knowledge

Descriptive Predictive
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Presenter
Presentation Notes
Key Message: 
The techniques and knowledge you will find in the first edition of the HSM represent the evolution in safety analyses – moving from descriptive analysis only to incorporating predictive analysis to support our decision making processes. 

Background: 
Descriptive analysis is commonly used to describe the history of crashes at a site or in a region. It refers to frequencies, rates, and approaches that use the equivalent property damage only (EPDO) values. 

With predictive analysis we can now estimate the expected quantitative outcome of an action (or inaction).  While it cannot give you a definite outcome at specific locations (4 crashes for example), it can provide you with an estimate that you then apply with sound engineering judgment.  

Acronym:  EPDO = Equivalent Property Damage Only

Interactivity: N/A

Notes: N/A
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Presenter
Presentation Notes
Key Message: 
The HSM focuses on quantifying safety within the planning, design, operations, and maintenance functions. 

Background Information: 
The first edition does not cover driver education, enforcement, and vehicle safety, even though these are important elements which can help reduce injuries and fatalities from motor vehicle crashes. 

The HSM is divided into four parts. 
In Vol. 1 (Part A) the user is provided with an introduction to the HSM, knowledge about human factors and the fundamentals of highway safety. 
Vol. 1 (Part B) covers the roadway safety management process. 
In Vol. 2 (Part C) predictive methods are introduced for different facility types. 
Vol. 3 (Part D) provides Crash Modification Factors (CMFs) for use with Part B. Part D can only be used with Part B.  Part C has its own CMFs for each facility type. This issue is further addressed later in our discussion. 

Acronym:  CMF = Crash Modification Factor (or Function)

Interactivity: N/A

Notes: N/A 




ODOT next steps

• Buy copies of the HSM for your office so you can 
become familiar with its contents
– CAUTION: It’s expensive - $325 per copy

• Take advantage of HSM training opportunities
– OSU continuing education through Kiewit Center
– ODOT 1-day training being rolled out to Region 

Technical Centers



• HSM Website www.highwaysafetymanual.org

• ODOT
– Kevin Haas: Kevin.J.Haas@odot.state.or.us
– Doug Bish: Douglas.W.Bish@odot.state.or.us

• OSU & PSU Faculty involved in the HSM 
– Karen Dixon, OSU, Karen.Dixon@oregonstate.edu
– Chris Monsere, PSU, monsere@pdx.edu

HSM Resources & Contacts
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Presenter
Presentation Notes
Key Message:
The data needs guide, also available at the public website of the HSM is just one of the many resources that will be part of the HSM website. Other resources may include spreadsheets that can be used in some of the HSM procedures, links to resources (such as the FHWA CRF/AMF clearing house), and much more.

Background: N/A

Acronym:  AASHTO = American Association of State Highway and Transportation Officials, ALDOT = Alabama Department of Transportation, FHWA = Federal Highway Administration, HSM = Highway Safety Manual, IDOT = Illinois Department of Transportation, TRB = Transportation Research Board, WSDOT = Washington Department of Transportation

Interactivity: N/A

Notes: N/A

http://www.highwaysafetymanual.org/
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2009 
MUTCD 

Update on 
Oregon 
Implementation

Presenter
Presentation Notes
[Insert new cover when available]
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Federal rules & Oregon 
statutes governing the 

MUTCD
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ORS 
810.200 

OAR 
734-020-0005

Presenter
Presentation Notes
Paragraph numbers are now provided in the margins for each paragraph of each section, in order to aid practitioners in referencing the MUTCD, as well as to assist readers of future MUTCD notices of proposed amendments.  
The paragraph numbers are dark numerals outside the margin, and in a font that is easy to read without being distracting.
In response to comments the font of GUIDANCE statements in the 2009 MUTCD has been changed to italics to distinguish them from OPTION and SUPPORT statements.
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Federal regulations require all 
States to adopt the 2009 MUTCD 
& Supplements within 2 years

Presenter
Presentation Notes
Paragraph numbers are now provided in the margins for each paragraph of each section, in order to aid practitioners in referencing the MUTCD, as well as to assist readers of future MUTCD notices of proposed amendments.  
The paragraph numbers are dark numerals outside the margin, and in a font that is easy to read without being distracting.
In response to comments the font of GUIDANCE statements in the 2009 MUTCD has been changed to italics to distinguish them from OPTION and SUPPORT statements.
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2010 SEP OCT NOV DEC JAN
2011

FEB MAR APR MAY JUN JUL

Review 2009 MUTCD changes 

Revise Oregon Supplement to MUTCD based on input
from Oregon Traffic Control Devices Committee (OTCDC)

OAR Process

April
2011

Oregon Supplement to the 2009 
MUTCD Timeline

Revise Oregon Temporary Traffic Control 
Handbook (OTTCH)

Final adoption
by Oregon

Transportation
Commission (OTC)
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Summary of 
major changes in the 

2009 MUTCD
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Paragraphs are 
numbered! 

Guidance 
statements are 
italicized

Presenter
Presentation Notes
Paragraph numbers are now provided in the margins for each paragraph of each section, in order to aid practitioners in referencing the MUTCD, as well as to assist readers of future MUTCD notices of proposed amendments.  
The paragraph numbers are dark numerals outside the margin, and in a font that is easy to read without being distracting.
In response to comments the font of GUIDANCE statements in the 2009 MUTCD has been changed to italics to distinguish them from OPTION and SUPPORT statements.
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Compliance Dates
• New installations, replacements, rebuilds – 

must comply immediately 
• New Table I-2 with specific compliance dates to 

retrofit or replace existing devices to meet 11 of 
the new Standards in the 2009 MUTCD

Previously- 
established 

dates

New 
compliance 

date        
in 2009 
edition

Presenter
Presentation Notes
To consolidate and improve the clarity of information about compliance dates, the FHWA relocates the listing of target compliance dates from the body of the MUTCD Introduction to a new Table I-2.
In Table I-2, previously-established compliance dates that have already passed have been deleted, and previously-established compliance dates associated with the 2003 MUTCD have been assigned specific dates (rather than “X years after the effective date of the final rule for the 2003 MUTCD”).
It is very important to recognize that “compliance dates” only refers to dates for bringing existing devices in the field into compliance with new Standards.
As soon as a new MUTCD (such as the 2009 edition), or a revision to the MUTCD, becomes “effective” (usually 30 days after it is published as a Final Rule in the Federal Register), any new devices being installed and any device replacements or rebuilds must be devices that comply with the new Standards.
However, in regards to existing devices in the field, for most of the significant new Standards in the 2009 MUTCD, no specific compliance date is identified for bringing existing devices into compliance with the new requirements.
Each State is required by Title 23 of the U.S. Code and also by 23 CFR 655 to have a systematic program of upgrading substandard devices in the field to meet new MUTCD standards, and generally this is done by replacing noncompliant devices at the end of their service life or when they need to be replaced due to roadway reconstruction or other events.
For only 11 of the new Standards in the 2009 edition, FHWA has established specific compliance dates to retrofit or replace noncompliant devices that exist in the field.  For these 11 new Standards, a specific date is needed because of critical safety considerations that would occur if only the “systematic upgrading” (end of service life) provisions were relied upon, or because the new Standard requires an action (such as a study or a retiming of signals) that is not directly related to service life of the device and FHWA has determined that it is critical for safety that the action be taken. 
For these 11 new target compliance dates, specific dates (usually December 31 of a particular year) are set, rather than the previous practice of setting target compliance dates as a certain number of years from the effective date of the final rule.  



ODOT Roadway Conference ODOT Roadway Conference –– April 26, 2011April 26, 2011
Kevin J. Haas, P.E. Kevin J. Haas, P.E. –– ODOT Traffic Investigations EngineerODOT Traffic Investigations Engineer

20
09

 M
U

TC
D

20
09

 M
U

TC
D —

—
U

pd
at

e 
on

 O
re

go
n 

Im
pl

em
en

ta
tio

n
U

pd
at

e 
on

 O
re

go
n 

Im
pl

em
en

ta
tio

n

Application of horizontal 
alignment signs based upon 

curve differential speed

Presenter
Presentation Notes
28% of all highway fatalities annually occur on horizontal curves.
A new table, 2C-5, is added to define the required, recommended, and optional Horizontal Alignment warning signs to be used for different situations and conditions. Horizontal curves account for 25% of all highway fatalities. The changes are aimed at improving and strengthening the requirements for signing horizontal curves.  The table creates a hierarchal approach to use of these signs and plaques and defines required, recommended, and optional warning signs for various differentials between speed limit and advisory speed.  
The alignment warning signs shall be used in accordance with Table 2C-5 based on the speed differential between the roadway’s posted or statutory speed limit or 85th percentile speed, whichever is higher, and the horizontal curve’s advisory speed, however  there is an option allowing the use of the prevailing speed in determining the speed differential to the horizontal curve’s advisory speed. 
The requirements apply to freeways, expressways, and functionally classified arterials and collectors over 1,000 AADT and an option statement allows their use on other roadways.  These road classifications represent higher volume roadways, a larger percentage of unfamiliar drivers, and have the potential to yield the largest safety benefits in reducing crashes due to road users’ lack of awareness of a change in horizontal alignment, as documented in a recent NCHRP study. 
In light of the lack of current safety performance of warning signs for horizontal curves, a compliance date of 10 years is established.
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• Required at new or 
reconstructed option 
lane locations (major 
interchanges, splits)

• Provision for 
conversion from 
diagrammatic (interim 
gore sign location)

Overhead Arrow-per-Lane 
guide signs

Presenter
Presentation Notes
Overhead Arrow-per-Lane guide signs are required at all new or reconstructed major interchanges or splits with an option lane.

A provision is added for existing locations that are converted from diagrammatic signing, allowing the existing gore sign location with Exit Direction and Pull-through signs to remain, in conjunction with Overhead Arrow-per-Lane signs at the advance locations, until such time that the gore sign location can be relocated in accordance with the Overhead Arrow-per-Lane design.

In addition, the use of the Overhead Arrow-per-Lane design should be considered at intermediate interchanges where an option lane exists at a multi-lane exit.  
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LEFT plaques required for 
numbered and non-numbered 

exits to the left

Installed on 
recent I-405 
project in 
Portland

Presenter
Presentation Notes
Because left exits continue to violate driver expectancy, the existing recommendation to place the word “LEFT” on a black-on-yellow panel within the exit number plaque to alert drivers that an exit is to the left is changed to a requirement.

A new black-on-yellow LEFT plaque is also added and is required to be placed above the top left edge of Advance Guide and Exit direction signs for non-numbered exits to the left. 

A 5-year compliance date is added for the LEFT plaque to address a recent recommendation by the NTSB as a result of an imminent safety concern exhibited with left-side freeway exits.  
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Chapter 4D 
Optional use of flashing yellow 

arrow for permissive turns

Successfully being used 
throughout Oregon

Presenter
Presentation Notes
– In 2006, FHWA issued an Interim Approval for the use of a flashing yellow arrow indication in a separate signal face as an optional alternative to a circular green for permissive left-turn movements (either PPLT or permissive-only modes), and this display is now in use at 500 or more intersections across the U.S.
- The provisions of the Interim Approval have been incorporated into the MUTCD. 
Research found that a flashing yellow arrow is the best overall alternative to the circular green as the permissive signal display for a left-turn movement.  The flashing yellow arrow has a high level of understanding and correct response by left-turn drivers and a lower fail-critical rate than the circular green. 
- The flashing yellow arrow display in a separate signal face for the left-turn movement also offers more versatility in field applications.  It’s capable of being operated in any of the various modes of left-turn operation by time of day, and it’s easily programmed to avoid the “yellow trap” that’s associated with some permissive turns at the end of the circular green display.  
- A logical extension is the application of flashing arrow indications for right-turn movements. This has also been added to Part 4 for optional use in separate right-turn signal faces, to provide jurisdictions with a useful tool to effectively control a wide variety of situations involving right turns. 
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FYG color required for all 
school warning signs

Presenter
Presentation Notes
The use of fluorescent yellow-green as the background color for all school warning signs and plaques is now required rather than an option, because the use of fluorescent yellow-green has become the predominant practice in most jurisdictions.  Fluorescent yellow-green provides enhanced conspicuity for these critical signs, especially in dusk and dawn periods, and the uniform use of this background color for all school warning signs and plaques will enhance safety and road user recognition.

Also, for consistency, the use of fluorescent yellow-green pixels when the “SCHOOL” message is displayed on a changeable message sign for a school speed limit is now required rather than an option.
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MUTCD Questions?

• Contact your ODOT expert
– General MUTCD Questions (Kevin Haas)
– Part 2—Signs (Heidi Shoblom)
– Part 3—Markings (Zahidul Siddique)
– Part 4—Signals (Scott Cramer)
– Part 6—Temporary Traffic Control (Scott 

McCanna)
– Part 8—Highway-Rail/LRT (David 

Lanning)
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