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Presenter Notes
Presentation Notes
Purpose of this presentation: To provide information on the final rule for “Maintaining Pavement Marking Retroreflectivity,” which was published in the Federal Register on August 5, 2022 and is effective on September 6, 2022 .The Manual on Uniform Traffic Control Devices (MUTCD) is incorporated by reference in 23 CFR part 655, subpart F, approved by the Federal Highway Administration, and recognized as the national standard for traffic control devices used on all streets, highways, bikeways, and private roads open to public travel. The final rule amends the MUTCD to include standards, guidance, options, and supporting information relating to maintaining minimum values of retroreflectivity for pavement markings. The revisions establish a uniform minimum value of nighttime pavement marking performance based on the visibility needs of nighttime drivers. The revisions will promote safety, enhance traffic operations, and facilitate comfort and convenience for all drivers, including older drivers. The revisions are contained in Revision 3 to the 2009 Edition of the MUTCD. 



Except for any statutes or regulations cited, the contents of this presentation do not have 
the force and effect of law and are not meant to bind the States or the public in any way. 
This presentation is intended only to provide information regarding existing 
requirements under the law or agency policies.

The U.S. Government does not endorse products or manufacturers. Trademarks or 
manufacturers’ names appear in this presentation only because they are considered 
essential to the objective of the presentation. They are included for informational 
purposes only and are not intended to reflect a preference, approval, or endorsement of 
any one product or entity.

Unless otherwise indicated, FHWA Is the source for all images in this presentation. 

Presenter Notes
Presentation Notes
Mandatory FHWA Disclaimers



• Federal Register – August 5, 2022
• 2009 MUTCD Revision 3
• Maintaining Minimum Pavement Marking Retroreflectivity
• Effective date: September 6, 2022 
• https://www.federalregister.gov/d/2022-16781
• Incorporated into 11th Edition of MUTCD

Presenter Notes
Presentation Notes
On August 5, 2022, Revision 3 to the 2009 MUTCD, referred to as “Maintaining Pavement Marking Retroreflectivity” was published as a final rule in the Federal Register.   The  final rule follows the Supplementary Notice of Proposed Amendment (SNPA), which was published on January 4, 2017 and reflects revisions made to the proposed rule based on comments received.  The  SNPA was based on revisions made to the original Notice of Proposed Amendment (NPA), which was published on April 22, 2010. The effective date of this final rule is 30 days after publication in the Federal Register, which is September 6, 2022.   I wanted to provide a reminder that on August 5, 2022, Revision 3 to the 2009 MUTCD, referred to as “Maintaining Pavement Marking Retroreflectivity” was published as a final rule in the Federal Register.   The final rule follows the Supplementary Notice of Proposed Amendment (SNPA), which was published on January 4, 2017 and reflects revisions made to the proposed rule based on comments received.  The  SNPA was based on revisions made to the original Notice of Proposed Amendment (NPA), which was published on April 22, 2010. The effective date of this final rule is 30 days after publication in the Federal Register, which is September 6, 2022.   On December 19, 2023, the 11th Edition of the MUTCD was published incorporating revision 3 of the 2009 MUTCD as section 3A.05.

https://www.federalregister.gov/d/2022-16781
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Presenter Notes
Presentation Notes
Prior to this revision, the MUTCD already required that pavement markings that must be visible at night shall be retroreflective unless ambient illumination assures that the markings are adequately visible, and that all markings on Interstate highways shall be retroreflective. (2009 MUTCD Section 3A.02)Yet the U.S. nighttime fatal crash rate is approximately three times that of the daytime crash rate.



Visibility is critical for nighttime driving

Daytime - many cues available Nighttime - few cues remain

Presenter Notes
Presentation Notes
NOTE TO PRESENTER: For 508 purposes, please be sure to describe the photos rather than saying “as you can see…”FHWA recognizes the importance of retroreflectivity because nighttime crashes are overrepresented.  [click for daytime photo] During the day, drivers have many visual cues for guidance such as the surrounding landscape, buildings, landmarks, utility poles, tree lines, roadway alignment, guardrail, vegetation, snowbanks in the winter, textured shoulders, and traffic control devices. [click for nighttime photo] However, at night, many of those cues are no longer visible, leaving only retroreflective traffic control devices; unless there is ambient or other lighting. Retroreflectivity is a material property that returns light back toward the light source. Objects with higher retroreflectivity will appear brighter at night than less retroreflective objects.  Thus, it is critical that traffic control devices, including longitudinal pavement markings, have adequate retroreflectivity so that they are visible at night. Additional resources on nighttime visibility can be found on FHWA’s Nighttime visibility website, which will be provided in the resources at the end of this presentation.



• Section 3A.03 – Maintaining Minimum Retroreflectivity
• Introduction – Compliance Date (Table I-2)
• Section 1A.11 – Methods Publication

Presenter Notes
Presentation Notes
There are 3 discrete parts in the Manual that are modified by the final rule.  The bulk of the changes were in Section 3A.03, Maintaining Minimum Pavement Marking Retroreflectivity.  We will get into that in detail in this presentation.  In addition, there is one compliance date.  This is the date for jurisdictions to have their method in place and in use. That compliance date is September 6, 2026, which is 4 years from the effective date of this rule.FHWA published a new document that provides guidance on acceptable methods for maintaining pavement marking retroreflectivity. This document titled, “Methods for Maintaining Pavement Marking Retroreflectivity” is published on the Retroreflectivity website and is available in the docket for this rulemaking.  We will cover this supplemental document in detail later in this presentation. 



Section 3A.05  Maintaining Minimum Pavement Marking Retroreflectivity

Presenter Notes
Presentation Notes
Previously, MUTCD section 3A.03 was blank except for the title. In the 11th edition it became 3A.05. It was reserved with the expectation that this rulemaking would take place.  This revision adds STANDARD, GUIDANCE, OPTION and SUPPORT statements to this section.The next several slides step through the text in this section of the revised MUTCD paragraph by paragraph.



Standard:
Except as provided in Paragraph 5 of this Section, a 
method designed to maintain retroreflectivity at or 
above 50 mcd/m2/lx under dry conditions shall be 
used for longitudinal markings on roadways with 
speed limits of 35 mph or greater.

NOTE: mcd/m2/lx means millicandelas per square meter per lux

Presenter Notes
Presentation Notes
Paragraph 1 of the final rule contains the Standard shown on this slide.  The Standard is to use a method to maintain retroreflectivity at or above 50 mcd/m2/lx.  This retroreflectivity value is under dry conditions.The Standard applies only to longitudinal markings - lane lines, center lines, and edge lines.  The research upon which the minimum levels are based only included longitudinal markings and few other markings are required by the MUTCD. The Standard applies only to roadways with speeds limits of 35 mph or greater.It should be noted that other markings that must be visible at night must still be retroreflective, which will be discussed in more detail later. There are also some exclusions and various circumstances that will be discussed on later slides. [NOTE TO PRESENTER: Pavement marking warrants in the MUTCD are covered in:Center lines (3B.01) and no passing zones (3B.02),Lane lines (3B.04), andEdge lines (3B.07).]



Guidance:
Except as provided in Paragraph 5 of this Section, a 
method designed to maintain retroreflectivity at or above 
100 mcd/m2/lx under dry conditions should be used for 
longitudinal markings on roadways with limits of 70 mph 
or greater.

NOTE: mcd/m2/lx means millicandelas per square meter per lux

Presenter Notes
Presentation Notes
Paragraph 2 of the final rule contains the Guidance shown on this slide. The Guidance is to use a method to maintain retroreflectivity at or above 100 mcd/m2/lx where speed limits are 70 mph or higher. Like the Standard, the Guidance applies only to dry retroreflectivity values on longitudinal markings.



Standard: 50 mcd/m2/lx – Speed limits 35 mph or greater.

Guidance: 100 mcd/m2/lx – Speed limits 70 mph or greater

NOTE: mcd/m2/lx means millicandelas per square meter per lux

Presenter Notes
Presentation Notes
This slide summarizes the Standard and Guidance. As mentioned, both apply only to dry retroreflectivity of longitudinal markings.The difference is that the Standard for a minimum retroreflectivity level of 50 applies to roadways with speed limits of 35 mph or greater, whereas the Guidance for a minimum retroreflectivity level of100 applies to roadways with speed limits of 70 mph or greater.   



Guidance:
The method used to maintain retroreflectivity 
should be one or more of those described in 
“Methods for Maintaining Pavement Marking 
Retroreflectivity” (FHWA-SA-22-028), 2022 
Edition, FHWA or developed from an 
engineering study based on the values in 
Paragraphs 1 and 2.

Presenter Notes
Presentation Notes
Paragraph 3 recommends that methods used to maintain retroreflectivity be one or more, of those described in FHWA publication, “Methods for Maintaining Pavement Marking Retroreflectivity” - publication number FHWA-SA-22-028. The document was developed as part of this rulemaking effort to assist agencies in developing a method to maintain pavement marking retroreflectivity.  The document describes several methods that agencies can use to maintain pavement marking retroreflectivity. This document is available on the FHWA website and is discussed in greater detail later in this presentation.As previously mentioned, this document is available on the Retroreflectivity website and the docket for this rulemaking. [NOTE TO PRESENTER: Throughout the notes in this PPT, references to “MR p. #” or “MR chapter #” refer to this document.]



Support:
Retroreflectivity levels for pavement markings are 
measured with an entrance angle of 88.76 degrees 
and an observation angle of 1.05 degrees.  This 
geometry is also referred to as 30-meter geometry.  
The units of pavement marking retroreflectivity are 
reported in mcd/m2/lx, which means millicandelas per 
square meter per lux.

Presenter Notes
Presentation Notes
Paragraph 4 is a Support statement that describes the geometry for how retroreflectivity levels are measured, as well as the unit of measure – millicandelas per square meter per lux.Additional information on retroreflectivity measurement standards and methods can be found in ASTM and AASHTO documents. 



Optional Exclusions to an Agency’s Method: 

• Where ambient illumination assures that the markings 
are adequately visible

• Streets or highways that have an ADT of less than 6,000 
vehicles per day 

• Dotted extension lines (Section 3B.08)
• Curb markings
• Parking space markings
• Shared-use path markings

Presenter Notes
Presentation Notes
There are some exclusions listed in paragraph 5, which is an option statement. The following markings may be excluded from the provisions established in Paragraphs 1 and 2: A. Markings where ambient illumination assures that the markings are adequately visible; (FR pp. 47922 and 47926) B. Markings on streets or highways that have an ADT of less than 6,000 vehicles per day; (FR p. 47926)C. Dotted extension lines that extend a longitudinal line through an intersection, major driveway, or interchange area (see Section 3B.08);D. Curb markings; E. Parking space markings; andF. Shared-use path markings. FHWA believes ramps are a component of a highway and intends for the provisions of this exclusion to apply to ramps if the ramp meets these exclusions (e.g. ADT of the ramp is less than 6,000 vpd).  Therefore, ramps were not added to this list of exclusions in the final rule. (FR p. 47926)While agencies are allowed to exclude pavement markings in these circumstances from their retroreflectivity maintenance method, don’t forget that they still must be retroreflective per MUTCD Section 3A.02, except for non-interstate markings under the first bullet (where ambient illumination assures that the markings are adequately visible at night).  [NOTE TO PRESENTER: the “FR p. #” references in these notes refer to the final rule in the pdf version of the Federal Register (https://www.govinfo.gov/content/pkg/FR-2022-08-05/pdf/2022-16781.pdf) and are provided in case you would like to look further into the reasoning behind the exclusions]



Exclusions (Non-Longitudinal Markings):

• Transverse markings
• Word, symbol, and arrow markings
• Crosswalk markings
• Chevron, diagonal, and          

crosshatch markings

Presenter Notes
Presentation Notes
This second set of exclusions are listed in a separate support statement (rather than an option) to clarify that the listed markings are not "longitudinal", and accordingly they are not REQUIRED to be included in an agency’s maintenance method. However, FHWA believes retroreflectivity of these non-longitudinal markings is important to nighttime visibility and thus agencies may choose to include them as part of their maintenance method.NOTE: The research upon which the minimum levels are based only included longitudinal markings, thus there was no basis for required levels for non-longitudinal markings.



Special Circumstances:

• Isolated locations of  abnormal 
degradation

• Periods preceding imminent 
resurfacing or reconstruction

• Unanticipated events such as…
• Snow maintenance operations

Presenter Notes
Presentation Notes
Special circumstances will periodically cause pavement marking retroreflectivity to be below the minimum levels. When such circumstances occur, compliance is still considered to be achieved if a reasonable course of action is taken to resume maintenance of minimum retroreflectivity in a timely manner according to the agencies methods, policies, and procedures.These circumstances include, but are not limited to, the following [CLICK through each]:Isolated locations of abnormal degradation;Periods preceding imminent resurfacing or reconstructionUnanticipated events such as equipment breakdowns, material shortages, contracting problems, and other similar conditions; andLoss of retroreflectivity resulting from snow maintenance operations(Clarification about these circumstances is contained in FR p. 47927)



Optional Exclusions: 
- Ambient illumination
- Less than 6,000 ADT
- Dotted extension lines

- Curb markings
- Parking spaces
- Shared-use paths

Standard Guidance
Speed Limit <35 mph ≥35 mph ≥70 mph

Retroreflectivity 
Level n/a 50 mcd/m2/lx 100 mcd/m2/lx

Presenter Notes
Presentation Notes
Compliance with the final rule requires an agency to implement and use a method that is designed to maintain longitudinal pavement markings at or above specific minimum dry retroreflectivity levels.  Although the MUTCD text does not have a table, the table on this slide summarizes the Standard and Guidance statements from paragraphs 1 and 2 from section 3A.03.  This is not an official table and NOT in the MUTCD.Below the table are the optional longitudinal markings that may be excluded from the maintenance method. The next slides will cover the methods that SHOULD be used as indicated in the section 3A.03 Paragraph 3 guidance statement.



• Measured Retroreflectivity
• Consistent Parameters Nighttime Visual Inspection
• Calibrated Pavement Markings Nighttime Visual Inspection
• Service Life Based on Historical Data
• Service Life Based on Monitored Markings
• Other Methods (combination or based on engineering study)

https://safety.fhwa.dot.gov/roadway_dept/night_visib/
pm_methods_fhwasa22028.pdf

Presenter Notes
Presentation Notes
As mentioned previously, paragraph 3 recommends agencies use one of the methods in the report titled, “Methods for Maintaining Pavement Marking Retroreflectivity.” That document is available on the FHWA website at the link shown here.There are five methods discussed in detail in the document, and each has a tie to the minimum values. These are: [READ first 5 bullets on slide]. A sixth option is listed as “Other Methods.” The other methods include a combination of any of the 5 methods, or an agency can develop their own method as long as it is based on an engineering study.The goal of any method is to provide systematic means for agencies to ensure their longitudinal pavement marking retroreflectivity are continually at or above minimum maintained retroreflectivity requirements as established in the MUTCD.  Use of the method implies not only determining when pavement markings need to be refreshed, but also scheduling the replacement of deficient markings in a timely manner.The report also includes an appendix geared to smaller agencies with limited expertise to help them develop a method. We will now spend a few minutes briefly describing each of these methods.  



• Measure markings with standard retroreflectometer 
(handheld or mobile)

• Compare measured values with minimum values
• Often combined with other methods

Presenter Notes
Presentation Notes
In the measured retroreflectivity method [MR Chapter 3] the pavement marking retroreflectivity is measured and directly compared to the minimum values.  There are handheld and mobile retroreflectometers that use the standard 30-meter geometry that is used to evaluate retroreflectivity. These documents are not required by the MUTCD, but are provided for further information: ASTM E1710 describes the standard test method for measuring retroreflectivity of pavement markings using a portable retroreflectometer. ASTM D7585 describes a standard practice for evaluating retroreflectivity pavement marking using a portable retroreflectometer.AASHTO TP 111 is a standard test method for measuring retroreflectivity of pavement markings using a mobile retroreflectometer.An ASTM test method is under development to cover mobile pavement marking retroreflectivity measurements. A sampling plan that accounts for marking age and material characteristics as well as roadway characteristics can be developed to reduce the need to measure all markings each year. Handheld readings can be time consuming and may require traffic control. Mobile measurements are better suited for large quantities of measurements. Mobile measurements can typically be taken at highway speeds, reducing the need for traffic control. Most retroreflectometers allow for retroreflectivity to be evaluated during the day or at night.  Markings evaluated that are approaching or are below the minimum retroreflectivity levels should be scheduled for replacement in a timely manner. Markings of similar characteristics would also need to be scheduled for replacement if a sampling plan was used to reduce the quantity of measurements. The measured retroreflectivity method is often combined with other methods to provide an element of objectivity to the overall maintenance program.



Tie to minimum values by using 
consistent parameters as used to 
develop the minimum values:

– Trained inspector, older driver (60+)
– Passenger vehicle 

• (sedan preferred)

– Low beam headlamps 
• (properly aimed)

Presenter Notes
Presentation Notes
The consistent parameters nighttime visual inspection method [MR Chapter 4] is one of two different nighttime visual inspection methods. In this method, the inspection parameters are consistent with the research that developed the minimum values. Therefore, a trained inspector who is at least 60 years old views the markings at night. Nighttime inspections are conducted from a passenger vehicle at normal operating speeds in good weather conditions using low-beam headlamp illumination, while minimizing interior vehicle lighting. Although a passenger sedan is preferred, because it most closely matches the research parameters, any passenger vehicle may be used.  The inspector determines whether the markings meet his or her driving needs.  This ties to the minimum retroreflectivity levels because the research is based on the visibility performance of older drivers. It is important to verify that the low beam headlamps are properly aimed and cleaned. A procedure that may be used for aiming headlamps is included in  “Methods for Maintaining Pavement Marking Retroreflectivity”.This method has advantages in that it has relatively low fiscal burdens as many agencies already conduct nighttime inspections. This method can also be used to assess more than just the retroreflectivity of pavement markings. For example, the marking configurations can be inspected to make sure they meet MUTCD or other policy requirements and the physical wear and color of the markings can be evaluated.This method is the more subjective than some of the other recommended methods because it relies on the judgement of an inspector. Other treatments such as raised retroreflective pavement markers may impact an inspector's ability to properly judge the pavement marking retroreflectivity.



• Calibrate” eyes with calibration markings
• Calibration markings have known 

retroreflectivity that is at or 
above the minimums

• Evaluate in-service markings 
compared to the calibration 
markings

Presenter Notes
Presentation Notes
The calibrated pavement markings nighttime visual inspection method [MR Chapter 5] is the second nighttime visual inspection method.In this method a trained inspector views “calibrated pavement markings” from the inspection vehicle prior to conducting the nighttime inspection. The calibration markings have known retroreflectivity values at or above minimum levels.  These pavement markings are set up where the inspector can view them in a manner similar to actual nighttime field inspections.  For example, white edge lines will be on the right of the inspection vehicle, yellow center lines on the left. (MR p. 25).  The “calibration markings” can be viewed in a static or dynamic condition.  Unlike the consistent parameters method, this method does not require that the inspector be 60 years of age or older.The calibration markings should be measured with a retroreflectometer periodically to ensure they are at or above the minimum retroreflectivity values.  The inspector uses the visual appearance of the calibration markings to establish the evaluation threshold for that night’s inspection activities.The nighttime inspections use low beam headlamps and occur at normal operating speeds. If possible, the calibrated markings should be reviewed periodically throughout a night if the inspections last longer than a few hours, so the inspector can maintain the visual of the target retroreflectivity level.This method has advantages in that it has relatively low fiscal burdens as many agencies already conduct nighttime inspections. This method can also be used to assess more than just the retroreflectivity of pavement markings. For example, the marking configurations can be inspected to make sure they meet MUTCD or other policy requirements and the physical wear and color of the markings can be evaluated.This method is somewhat subjective, but research has shown that inspectors can make subjective ratings of pavement marking visibility that can be used as surrogates for retroreflectivity. For example, inspectors can rate the markings poor, marginal, or desired instead of trying to assign a retroreflectivity value. Other treatments such as raised retroreflective pavement markers may impact an inspector's ability to properly judge the pavement marking retroreflectivity.



Installation Date

Expected Service Life

Schedule Replacement Date

Marking Material Type

Pavement Conditions

Traffic Conditions

Climate Conditions

Historical or 
Research 
Data for 

Given 
Conditions

• Based on installation dates 
and historical retroreflectivity 
data or research results

• Markings are replaced at 
specific intervals

• Considers conditions that 
impact marking service life

Presenter Notes
Presentation Notes
The service life based on historic data method [MR Chapter 6] requires an agency to document pavement marking installation dates and, using historical retroreflectivity data or research results, develop a schedule for replacing the markings.  This schedule is designed to prevent the pavement marking retroreflectivity from falling below the MUTCD retroreflectivity level.  Using this method, agencies can set pavement marking replacement schedules for similar markings in similar conditions.Research shows that the most pertinent factors in determining the service life of pavement marking retroreflectivity are:pavement marking type (e.g., binder, thickness, and optics), pavement surface, snowplow operations, traffic volumes, and climate. Therefore, it is appropriate for agencies using this method to consider these factors when determining the service life of their markings.  Without the support data on how long pavement markings last before reaching a predetermined retroreflectivity level, an agency may find it best to use an alternative maintenance method, such as the service life based on monitored markings method.The major benefit of using this method is that, in theory, there is no need to conduct field inspections once the service life estimates are generated.  However, realizing the differences in weather from year to year and the differences in quality of pavement marking applications, it is advisable to conduct periodic retroreflectivity checks.  Establishing a management system can ensure that the installation and replacement cycles are properly administered.A concern with this method is that the replacement times can vary depending on many factors.  Having reliable service life numbers is important for obtaining the maximum benefit from this method.  In addition, regional climate plays a critical role in the expected service life.  Having local or regional service life data is important.



• Based on monitoring a sample 
of a larger group of “similar” 
markings through measured 
retroreflectivity or nighttime 
visual inspection

• All markings in the “similar” 
group are replaced when the 
monitored markings are near 
or at the minimum values

Presenter Notes
Presentation Notes
In the service life based on monitored markings method [MR Chapter 7], an agency to documents pavement marking installation dates and site conditions, and then monitors the retroreflectivity of a representative sample of the markings to track durability. The monitored markings represent a larger group of similar markings in similar conditions.When the monitored markings degrade and approach the MUTCD minimum levels, the entire group of markings (both monitored and the larger group they represent) are restriped.  This is an alternative method for agencies that want to use a service life method but do not have historical data or specific research supporting service life estimates for their region’s specific conditions.This method would typically include a system for tracking similar groups of pavement markings.  For example, a grouping might include all those of the same color, type of material, and specific range of traffic volume.  The monitored markings must have similar in-service characteristics as the larger group they represent, rather than being placed at locations such as a maintenance yard or on a shoulder where they would not be subjected to similar wear. The preferred way to monitor markings is the measured retroreflectivity method.  Alternatively, the monitored markings could be evaluated using one of the nighttime visual inspection methods.  The length of the roadway sections with the monitored markings needs to be long enough to provide a statistical representation of the larger group of markings they are meant to represent. Using this method, agencies can develop a thorough understanding of pavement marking retroreflectivity durability and adjust their policies as field data are collected.  Compared to measuring pavement marking retroreflectivity for all longitudinal markings, this method minimizes the need to expose the inspector to traffic and reduces both data collection costs and data management requirements.  Tracking a sample of markings in a variety of conditions to determine when to replace markings is an important component of this method. The agency will need to determine how to group similar pavement markings and other key factors.  In addition, agencies need to determine the sampling procedures for the monitored markings and the frequency of inspections. 



• Combine Methods
• Develop a method based on engineering 

studies that are based on minimum values

Installation Date

Expected Service Life

Expected Replacement Date

Marking Material Type

Pavement Conditions

Traffic Conditions

Climatic Conditions

Historical or 
Research 
Data for 

Given 
Conditions

Presenter Notes
Presentation Notes
An effective approach may be to combine one or more of the methods or to develop other methods based on engineering studies. If an agency develops a different method, however, it is important that the method be based on an engineering study and tied to the minimum required levels.  One example of a combined method is performing one of the visual assessment methods to determine the quality of the markings: markings deemed as failing are replaced, markings deemed as good are left alone, and markings deemed as marginal are evaluated with a measured retroreflectivity method.As with all the methods, the goal is to schedule markings to be replaced before they reach the minimum levels. 



• Sun Over the Shoulder
• Comparison Panel
• Lane Line Count
• Windshield Marking
• Control Markings
• Comparison Light Box

Presenter Notes
Presentation Notes
To provide clarity, the “Methods for Maintaining Pavement Marking Retroreflectivity” report also provides some information on techniques that are not appropriate to use as methods [MR Chapter 2], and the reasons why these were determined to be inadequate.  [NOTE TO PRESENTER: The information below is included in case questions are asked. It is not recommended that these techniques be discussed during the presentation, as they would take too much time away from the methods that are recommended.]Sun over Shoulder – this is a technique that is typically used for inspection of new or restriped markings.  It is used to subjectively gauge bead coverage and retention.  It hasn’t been shown to be suitable to assess or manage in-service life or minimum  retro levels. Comparison Panel – this technique involves placing a comparison panel with a known retro value beside an in-service marking. This is deemed unsafe for roadways because it needs to be conducted at night with the inspector in the travel lane. Lane Line Count Technique – trained inspectors count the number of lane lines or broken lines visible from the driver’s seat of a stationary vehicle.  The number counted is used to calculate the visibility distance.  The need for the vehicle to be stationary in the travel lane puts the inspector at risk.Windshield Marking Technique – uses a mark on a windshield which corresponds to a 2.2 sec preview distance.  While driving at the appropriate speed, any marking segment which cannot be seen at the viewed distance would be considered below the acceptable min. Any small change in the inspectors position (such as slouching) would adversely affect the accuracy. Control Markings Technique – based on a maintenance method for maintaining sign retroreflectivity, it involves monitoring a subset of markings to determine their service life based on minimum retroreflectivity levels.  For pavement markings, the method is called service life based on monitored markings and is different in that the monitored markings must be in-service markings, because the degradation of markings is so dependent upon the wear they experience from traffic.Comparison Light Box – a hand held device using light and mirrors which approximates the  appropriate geometry at which markings are viewed by the motorists.  The technique requires the inspector be on the road, with focus away from the traffic for a significant time. See Chapter 2 of “Methods for Maintaining Pavement Marking Retroreflectivity” for more information.



Retroreflectivity requirements in Section 3A.01 apply to 
ALL pavement markings, even if an agency chooses not to 
include all markings in their method:

Standard:
Except as provided in Chapter 3H, markings that must be 
visible at night shall be retroreflective unless the 
markings are adequately visible under street or highway 
lighting. All markings on Interstate highways shall be 
retroreflective.

Presenter Notes
Presentation Notes
As a final note, please remember: While the standard does not apply to non-longitudinal markings and allows agencies to exclude certain markings from their method for maintaining minimum retroreflectivity, the basic requirement for retroreflectivity of pavement markings still exists in MUTCD Section 3A.01. [Read standard statement]  So if a road is open to public travel during hours of darkness, the markings must be retroreflective unless they are adequately illuminated, regardless of whether they are included in the agency’s maintenance method. 



Presenter Notes
Presentation Notes
To aid in the implementation of the final rule, several videos have been developed to supplement the Methods report. The first two videos are published and on FHWA’s website. The final three that get into the details of the individual methods was just approved last week and is in the process of being uploaded to FHWA’s YouTube channel and will be linked on the Office of Safety’s website.I’d like to share the first video with you all, it is about 2.5 minutes long. This video is geared towards Executives at roadway authorities and gives a broad overview to make executives aware of the requirements of the final rule and it’s requirements. 



Pavement Marking – Implementation Tools

Presenter Notes
Presentation Notes
Here is a QR code to the website that contains the current two videos and will host the final three in the near future.



• What markings are subject to minimum maintained 
retroreflectivity levels?

• Is a retroreflectometer required?
• Is an inventory required?
• Is documentation of my inspections required?
• Does an inspector have to be at least 60 years old?
• What if I cannot restore all markings according to the 

replacement schedule?

Presenter Notes
Presentation Notes
Chapter 8 of “Methods for Maintaining Pavement Marking Retroreflectivity” report provides some frequently asked questions along with corresponding answers.  Some of the questions are listed here.Frequently asked questions will be added to the FHWA retroreflectivity website in the near future.



• FHWA Nighttime Visibility Website:
• www.fhwa.dot.gov/retro

• MUTCD Website:
• http://mutcd.fhwa.dot.gov

• Methods for Maintaining Pavement Marking Retroreflectivity
• https://safety.fhwa.dot.gov/roadway_dept/night_visib/pm_methods_fhwasa22028.pdf

• FHWA Pavement Marking Retroreflectivity Site
• https://safety.fhwa.dot.gov/roadway_dept/night_visib/pavement-markings.cfm

Presenter Notes
Presentation Notes
Multiple resources are available to assist agencies in implementing the new rulemaking.

http://www.fhwa.dot.gov/retro
http://mutcd.fhwa.dot.gov/
https://safety.fhwa.dot.gov/roadway_dept/night_visib/pavement-markings.cfm
https://safety.fhwa.dot.gov/roadway_dept/night_visib/pavement-markings.cfm


Paul LaFleur, P.E.
Roadway Departure Program Manager
paul.lafleur@dot.gov

Presenter Notes
Presentation Notes
Purpose of this presentation: To provide information on the final rule for “Maintaining Pavement Marking Retroreflectivity,” which was published in the Federal Register on August 5, 2022 and is effective on September 6, 2022 .The Manual on Uniform Traffic Control Devices (MUTCD) is incorporated by reference in 23 CFR part 655, subpart F, approved by the Federal Highway Administration, and recognized as the national standard for traffic control devices used on all streets, highways, bikeways, and private roads open to public travel. The final rule amends the MUTCD to include standards, guidance, options, and supporting information relating to maintaining minimum values of retroreflectivity for pavement markings. The revisions establish a uniform minimum value of nighttime pavement marking performance based on the visibility needs of nighttime drivers. The revisions will promote safety, enhance traffic operations, and facilitate comfort and convenience for all drivers, including older drivers. The revisions are contained in Revision 3 to the 2009 Edition of the MUTCD. 
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