
Impacts of adopting the 2009 
MUTCD on ODOT signing 

practices

New practices
New compliance dates

Presenter
Presentation Notes
So FHWA has federal regulatory authority over traffic control devices installed on any street, highway, or bicycle trail open to public travel. (Title 23)  



We (States and Local Jurisdictions) get a “new” version the MUTCD about every 3-5 years.  We get 2 years to “adopt” the new version.  We are allowed to have our own MUTCD or Supplements to the MUTCD so long as our MUTCD or Supplements are revised to be in substantial conformance to the National MUTCD within 2 years. 



In general new practices introduced in each evolution of the MUTCD apply to new construction or to reconstruction of existing facilities.



We are required by Title 23 and United States Code (23 USC, the Highway Safety Program) to have in place a program to systematically improve our traffic control devices to conform to the current standard. 



In addition, through Title 23 the FHWA can and does impose specific compliance dates for some devices.  These are dates by which we are required to update any existing traffic control devices to be in conformance with the Manual.  Typically 5-10 years.



Resources
FHWA  http://www.fhwa.dot.gov/

Code of Federal Regulations Title 23
http://ecfr.gpoaccess.gov/cgi/t/text/text- 

idx?sid=99fabfd81c8ae12b9a2d63a3af54354e&c=ecfr&tpl=/ecfrbrowse/Title23/23tab_02.tpl

MUTCD  http://mutcd.fhwa.dot.gov/index.htm

Oregon Supplement to the 2009 MUTCD  
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/MUTCD.shtml

Oregon Revised Statutes  http://www.leg.state.or.us/ors/ors_info.html

Oregon Administrative Rules  http://arcweb.sos.state.or.us/rules/number_index.html

Sign Policy and Guidelines  
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/sign_policy.shtml

Traffic Standards  http://www.oregon.gov/ODOT/HWY/TS/

Presenter
Presentation Notes
Some resources for the following information 

The MUTCD site has links to many useful sites including the Standard Highway Signs and Markings book

The current Draft Oregon Supplement

Federal and state laws governing our practice.



http://www.fhwa.dot.gov/
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?sid=99fabfd81c8ae12b9a2d63a3af54354e&c=ecfr&tpl=/ecfrbrowse/Title23/23tab_02.tpl
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?sid=99fabfd81c8ae12b9a2d63a3af54354e&c=ecfr&tpl=/ecfrbrowse/Title23/23tab_02.tpl
http://mutcd.fhwa.dot.gov/index.htm
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/MUTCD.shtml
http://www.leg.state.or.us/ors/ors_info.html
http://arcweb.sos.state.or.us/rules/number_index.html
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/sign_policy.shtml
http://www.oregon.gov/ODOT/HWY/TS/


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




So of the 11 “NEW” compliance dates five are sign related.

2B.40 number and location of ONE WAY signs (2019) is a minimal impact.

2C.06 thru 2C.14 Horizontal Alignment Warning Signs. (2019) is a MAJOR IMPACT. Has a compliance date and is a new practice.

2D.45 Identifying the direction of turn for access to Freeway from multi-lane conventional roads. (2019) Current practice is compliant, minimal impacts. 

2E.31-.33-.36 Left hand Exit Plaques. (2014) Minimal impacts , however compliance date was set at five years rather than ten.

8B.04 Use of STOP or YIELD signs with Crossbuck assemblies at passive grade crossings. (2019) Minimal Impacts









Application of horizontal alignment 
signs based upon 

curve differential speed

Presenter
Presentation Notes
About one quarter of all highway fatalities annually occur on horizontal curves.



Impacts of this Section and the required signing have been estimated at $1-2 million per Region. Compliance date of 2019.  Part of the cost is a result of new recommended evaluation criteria. New Ball Bank values which substantially differ from ODOT practice.  Regions are moving forward with plans to reevaluate corridors and bring signing into compliance.  A comment period was reopened on several parts of the MUTCD including this section and many respondents including Oregon asked for additional time or repeal of the compliance date. 



New criteria for the determination of 
advisory speeds (2C.08)

A. An accelerometer that provides a direct 
determination of side friction factors

B. A design speed equation
C. A traditional ball-bank indicator using the following  

criteria:
16 degrees of ball-bank for speeds of 20 mph or less
14 degrees of ball-bank for speeds of 25 to 30 mph
12 degrees of ball-bank for speeds of 35 mph and higher

Support:  Among the established engineering practices 
that are appropriate for the determination of the 
recommended advisory speed for a horizontal curve are 
the following:

Presenter
Presentation Notes
Values for Determining Comfortable Safe Speeds on Horizontal Curves

Using a Ball-bank Indicator

Curve Speed Ball-Bank Reading

in Miles-per-Hour Limiting Values in Degrees

15 to 30               13

35 to 55                10

60 to 65                7



Through OSU research a formula or Design Speed Equation for determining advisory speed has been developed.  However, at this time ODOT Regions will be using the MUTCD recommended ball-bank method.



With new ball Bank guidelines and the results of the 
OSU research on our curve signing practice we are 
going to be reevaluating all horizontal curves and 

signing appropriately. (Cost estimated for state hwys at 1-2 mil per 
Region for “Shall and Should” conditions.  May be as low as 3 mil statewide for 

“Shall” conditions only)

Presenter
Presentation Notes
Regarding the requirements for signing advisory speeds and chevrons on curves per the 2009 MUTCD Section 2C.08, 2C.09, 2C.14 and tables 2C-5 and 2C-6.



Joe Searcy and Paul Davis performed a Data Base search for speed advisory signs and chevron signs using the following assumptions.

Use 55 mph as the minimum posted speed

Look for all speeds reduced 15 mph or more. So W13-1 advisory signs with 40, 35, 30, 25, 20, 15, 10 or 5 mph.

Search was done by Region.

A correction factor of 1.67 was applied to Region 4s results to account for incomplete data in the data base.

Existing W1-8 Chevron signs were searched for and Chris Rowland did an assessment of the report to group the results and determine how signs were shown in the data base. (i.e. were there chevrons for both directions on each post, was the curve counted as one install or was each post recorded, etc.)

From one of Katie Johnsons previous investigation we have an estimate of the percent of highway miles in the state with ADT above 1000.  We will assume this percent of the signed curves also have this split. 

The results are by direction of travel through the curve. So one advisory sign in each direction equals two signs, etc.





There are approximately    4770    W31-1 Advisory Speed signs

There are approximately    535      Curves signed with W1-8 chevrons

There are approximately     67.4    percent of state highway miles with ADT above 1000 



From this:



4770 less 535 equals 4235 curves by direction of travel signed with advisory speeds in our criteria and without chevrons currently installed.

67.4 percent of 4235  equals 2854 curves by direction of travel with advisory speeds in our criteria needing chevrons 



Estimates:



First, all of the curves will require an evaluation to determine the appropriate Advisory Speed because the criteria in the 2009 MUTCD is substantially different form current ODOT practice.



Joel McCarroll helped with an estimate of cost to ball bank curves.  Approximately 10 curves per day at a cost of $300 to $500 per day.  (I'll use $500 after some discussion)

4770/10 times $500  is $238 K to ball bank the curves to determine the appropriate Advisory Speed.



Second lets look at costs to chevron those curves we have that are currently signed for 15 mph or more below posted speed.  This should be a worst case number as the new ball bank criteria will likely change the advisory speeds on many curves.



We estimate an average of 4 posts for chevrons each with a chevron for both directions and an advisory speed sign at each end on new posts assuming the existing posts are replaced. Chris estimates this to be close to $2000 per curve if the work is done by state forces.  The numbers increase if the work goes to contract.

2854/2 times $2000 is $2,854 K to add chevrons and new advisory speed signs to curves which do not have them now and meet the criteria as currently signed.



We have only looked at those situations where the 2009 MUTCD has a shall condition on the chevron signing table 2C-5.  The benefit to run off the road crashes would likely warrant placing chevrons at curves which merit a should condition.



Many new symbols

Presenter
Presentation Notes
In order to provide additional uniformity for frequently-used signing that is not currently included in the MUTCD, many new signs are added throughout the MUTCD to provide road users with a uniform message for commonly-encountered conditions.  In some cases, new symbol signs are added that mirror existing Canadian MUTCD standard symbols that have been in longstanding successful use in Canada.  Some new symbol signs and new word message signs reflect the results of the Synthesis of Non-MUTCD Traffic Signing, which collected information on signs in common use in the States, and recent research on symbols by the Traffic Control Devices Pooled Fund Study.



New Alternate symbol for Electric 
Vehicle Charging Station

http://www.oregon.gov/ODOT/HWY/TS/signing.shtml

D9-11b (Alternate)

Electric Vehicle community wanted some separation from fossil fuels

Presenter
Presentation Notes
One of the symbols to come out of the Traffic Control Devices Pooled Fund Study is the alternate symbol for EV charging stations.  Industry developing these “new” vehicles and the infrastructure to “refuel” them wanted to distance itself from fossil fuels.  Oregon developed the symbol and with support from Washington and the EV community obtained Interim Approval for this symbol.

There is a reporting requirement as part of the approval.  ODOT is hosting a website where installation lists can be sent.

http://www.oregon.gov/ODOT/HWY/TS/signing.shtml





New and revised sign size tables

• Updated/expanded table for regulatory sign 
sizes.  Note: Tables 2B-1 (Regulatory) and 2C-2 (Warning) have Conventional 
Roads / Single Lane – Multi Lane designation now.

• New detailed sign size tables:
– Warning signs (Minimal Impacts)

– Conventional road guide signs (Minimal Impacts)

– Freeway/expressway guide signs ( see later slides)

– General service signs (Minimal Impacts)

– General information signs (Minimal Impacts)

Presenter
Presentation Notes
Required minimum sign sizes in the Manual for Regulatory, Warning and Motor Services signing do not substantially affect most agencies.  Minimum sizes for Guide signs on freeways and expressways highlight a discrepancy between minimum sizes in this table 2E-1and signs designed following guidance in 2E.15 and other parts of the manual, difference in sign sizes of 20-25 percent prompted us to propose a supplement to 2A.11.



Lettering for place names and 
destinations

• Mixed-case lettering required for names of places, 
streets, and highways for guide signs

• Mixed-case lettering consists of an initial upper- 
case letter followed by lower-case letters

• Letter height is specified as the height of the 
initial upper-case letter

Presenter
Presentation Notes
Regulatory, Warning, Directions such as NEXT LEFT or EXIT and Cardinal directions are still all CAPS



Sections 2A.13, 2D.05 and 2E.14  Uppercase/Lowercase



Option to use        all 
upper-case letters for 

place names and street 
names is deleted

Presenter
Presentation Notes
As mentioned in earlier, the option of using all upper-case letters for names of places, streets, and highways is deleted, and a requirement that these names be composed of lower-case letters with an initial upper-case letter is added.



Studies have shown that recognition distances are improved for destinations and roadway names when a combination of initial upper-case and lower-case letters is used. 



As part of this change, the 2009 MUTCD contains additional detail regarding the letter heights of lower-case letters in mixed-case legends.



Note there is no compliance date. New or replacement signing must comply.  Existing signs with all caps can remain if minimum letter height complies and minimum reto-reflectivity complies.



New options for sign 
conspicuity 

enhancement

Presenter
Presentation Notes
A new OPTION is added regarding methods that may be used to enhance the conspicuity of standard regulatory, warning, or guide signs to provide improved uniformity of such treatments to benefit road users.  11 new methods are provided that detail permissible ways to effectively enhance the conspicuity of standard signing. 



Section 2A.15:  In this FHWA slide an interesting example of enhanced conspicuity is shown.  The flag attached to the bottom of an R10-12 traffic signal sign is not allowed by section 2A.15.  Was this intended as an example of the need for guidance?  Perhaps this also illustrates the care we should use in interpretation of the MUTCD. ODOT has had some form of enhancement around for a while. 



One ODOT use of new options for sign 
conspicuity enhancement. Policy is in development

Presenter
Presentation Notes
Fluorescent Yellow-Green reserved for School signs, borders to remain the same as without improvement. 



Note policy on sign flag boards in ODOT Sign 
Policy and Guidelines Chapter 4

Presenter
Presentation Notes
This is an early ODOT application of enhanced conspicuity and is not addressed by 2A.15.



The use of 2-WAY, 
3-WAY, and 

4-WAY plaques is 
prohibited 

ALL-WAY plaque  
remains as a “shall” 
if STOP signs are 

used on all 
approaches

Presenter
Presentation Notes
The use of 2-WAY, 3-WAY, and 4-WAY plaques is deleted.  The use of ALL WAY plaques is required if all approaches have a STOP sign. 

Section 2B.05 



New plaque that may be used with 
STOP sign in special conditions

Presenter
Presentation Notes
A new EXCEPT RIGHT TURN plaque that can be mounted below a STOP sign is added to give agencies flexibility in establishing right-of-way controls for special combinations of intersection geometrics and traffic volumes.

This plaque could be used when an engineering study determines that a special combination of geometry and traffic volumes is present that makes it possible for right-turning traffic on the approach to be permitted to enter the intersection without stopping. The Sign Synthesis Study found that at least 12 States have developed 7 different sign messages for this purpose.  EXCEPT RIGHT TURN is the simplest, most accurate legend.



Section 2B.05 The Oregon version OR3-11 is shown and is the only other version with acceptance in the MUTCD (see page A1-2 in both 2003 and 2009 versions) however we agree with the FHWA on uniformity and have removed OR3-11 from the SP&G and will move to using R1-10P as shown. Note the Traffic Manual requires STE approval for posting of OR3-11. 



Fluorescent yellow-green color

Optional for pedestrian, bike, and playground signs

Required for school and school bus signs

Presenter
Presentation Notes
Section 2A.10,  table 2A-5 and Sections 2C.50,  7B.07



New sign to warn of a traffic 
pattern revision

Presenter
Presentation Notes
A NEW TRAFFIC PATTERN AHEAD word message sign is added to provide advance warning of a change in traffic patterns, such as revised lane usage, roadway geometry, or signal phasing. This change reflects existing practices in many States and numerous local jurisdictions as documented in the Sign Synthesis Study and provides a uniform legend for this purpose, consistent with similar changes in Part 6. 

  The NEW TRAFFIC PATTERN AHEAD sign should be removed when the traffic pattern returns to normal, when the changed pattern is no longer considered to be new, or within six months.



Section 2C.52:  I think we should observe the new signs and if possible discern the acceptance and understanding by the traveling public.  My personal experience indicates that some drivers equate “traffic pattern” with the lanes a car can use.  These same respondents indicate they would expect “traffic signal change” or similar if the way the signal works has changed.  Several members of the OTCDC expressed the opinion that PATTERN does not clearly convey signal/control changes.



Down arrows shall always be vertical 
and positioned directly over the 

approximate center of each applicable 
lane

Presenter
Presentation Notes


Section 2D.08 and 2E.19:  This change affects ODOT and Local agency practice.  You’ll see this style of signing throughout the US. There is no compliance date to replace existing signing, however all new signing must comply.  We proposed several versions of a supplement to allow this type of signing and gained no headway with FHWA. Designs will have to have arrows centered over lanes, vertical and only one arrow can point down to the lane.



Current Down Arrow practice will have to be 
accommodated in another way.

Presenter
Presentation Notes
An example of ODOT practice and one option that is allowed.  



Presenter
Presentation Notes
An Arrow per Lane design used with ground mounted lane control signs.  Example is on frontage road in troutdale.





Combination lane-use and 
destination overhead guide signs

Presenter
Presentation Notes
Section 2D.33:  This optional sign is only for use with mandatory lane movements and is not allowed for optional movements.







New table for letter 
heights on Street 

Name signs

Presenter
Presentation Notes
A new table is added that contains information regarding the letter heights to be used on Street Name signs based on the mounting type, road classification, and speed limit.  The table contains no changes in the letter sizes from those recommended within the text of the 2003 MUTCD.



Section 2D.43 has compliance dates set in the 2003 MUTCD.  This compliance date for a Recommended Minimum (SHOULD condition) has generated heated feedback.  We have proposed a supplement for the overhead letter height recommended minimum. At the May 13 OTCDC meeting FHWA raised concerns with language in our draft supplement to 2D.43. We are continuing to work on the language.





Supplement: 
Section 2D.43 Street Name Signs (D3-1 or D3-1a)

» [Insert new Option and Support paragraphs following Section 2D.43, P7, as 
shown below:] 

• Guidance: 
» If overhead Street Name signs are used, the lettering should be composed 

of initial upper-case letters at least 12 inches in height and lower-case 
letters at least 9 inches in height. 

• Option: 
» Where engineering judgment determines that structural limitations such as 

the load capacity of the mast arm or lateral spacing of signal heads prevent 
the prescribed dimensions for overhead Street Name signs from being met, 
the lettering on overhead Street Name signs may be reduced. Larger sizes 
are preferred, the minimum initial upper-case letters at least 8 inches in 
height and lower-case letters at least 6 inches in height. 

• Support: 
» Overhead Street Name signs are more visible to drivers and are preferred 

over post-mounted Street Name signs at signalized intersections. Some 
road authorities have overhead structures with limited load capacity. 
Allowing reduced letter sizes results in smaller overhead Street Name signs 
that can be accommodated on these smaller structures. 



New requirement for minimum 
freeway and expressway guide sign 

and plaque sizes

Presenter
Presentation Notes
A new STANDARD is added that requires freeway and expressway guide signs and plaques that have standard designs to match the minimum sizes in Table 2E-1.  



Chapter 2E Table 2E-1:  We have proposed a Supplement to 2A.11 Dimensions. WHY?  The minimum sizes in 2E-1 are substantially larger than signs designed using all of the other guidance in the Manual.  At the May 13 OTCDC meeting FHWA raised concerns with language in our draft supplement to 2A.11.  The OTCDC voted to retain the current draft Supplement language.  Further discussion may be required if FHWA can not resolve the size discrepancy before rulemaking.

 



Destination Distance Signing D2-1 thru D2-3

Oregon practice produces a larger sign than the 2009 MUTCD minimum for 
Freeway locations.  However here again we see excess green space for signs 
produced when following the standards from Table 2E-1 and Section 2E.15. If 
the MUTCD standard sign was produced without the minimum size required by 
2E-1 it would be approximately 33% smaller for the two destination sign below 

and 25% smaller for the 3 destination sign below.

Presenter
Presentation Notes
Look at example of 2009 required minimum size sign with two destinations.  Sign has an extra 16 inches of green space.  We use six inch increments for signs so reduce the sign to 3’ 6”.  That is a 33% smaller sign.



New sections added for 
signing of option lanes

• 2E.20 – Splits and multi-lane exits 
with an option lane

• 2E.21 – Design of Overhead Arrow- 
per-Lane signs

• 2E.22 – Design of freeway and 
expressway diagrammatic signs

• 2E.23 – Signing for intermediate and 
minor interchange multi-lane 
exits with an option lane

Presenter
Presentation Notes
Several new sections are added to address revised and new provisions related to interchange signing with optional exit lanes.



These provisions include signing at freeway splits and major interchanges, as well as at intermediate and minor interchanges that have multi-lane exit ramps with an option lane.



The revised provisions for multi-lane exits that have an optional exit lane that also carries the through route, and for splits that include an optional lane, require either an Overhead Arrow-per-Lane sign design or a Diagrammatic sign.  These provisions are explained in more detail in the next several slides.



Freeways and Expressways



• 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




This new requirement is expensive.  One interpretation of the language in the MUTCD for where this type of signing would be required included nearly every interchange with an option lane.  We proposed a Supplement to 2E.20 revising the language to only require (SHALL condition) Overhead Arrow per Lane signing at interchanges between Freeways or Expressways with option lane exits.  FHWA has since issued an interpretation that is similar in nature to our supplement.



Sign bridges $250-500 K .  Example of appropriate location NB I-5 to I-205 Aux lane addition between Wilsonville and 205.  Installation later this season.











Presenter
Presentation Notes
This what we have been doing. The use of the white on green  “option” arrow is also not shown in the Intermediate interchange signing. Section 2E.23.



ODOT Sign Policy and Guidelines

• Updates/Revisions
– Posted to the web.
– Most recent Update is April 2011. Deleted 

some 65 signs that are the same or similar to 
ones in the MUTCD or are no longer needed.

– Paper copies of updates will no longer be 
sent. Users can sign up for email updates 
notifications at web site.



ODOT Sign Policy and Guidelines

– Chapters have been combined and the entire 
SP&G is now available as a single document.

– Ball bank information in chapter 4 will be 
removed as soon as rule making (Adoption of 
the 2009 MUTCD and Supplements through 
OAR and the OTC) is complete for the 2009 
MUTCD.  A reference to 2C.08 will be 
inserted. 

– Some additional revisions will follow adoption 
of the 2009 MUTCD



Other Impacts
• The Traffic Manual revisions

– Right Turn Permitted Without Stopping in 6.31.2.  There is a 
similar sign plague R1-10P “EXCEPT RIGHT TURN”

• Travel Information Council has signing 
Supplements and is language in their OARs.

• ODOT Standard drawings will be updated.
– Uppercase/Lowercase legends on Guide and Street Name signs 

for example.

• The Sign Design Manual updated in 2010 will 
get a revision. (judging from the number of comments 
we received so far we have additional work to do here)
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