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Introduction

The Minnesota LRRB has developed this document Sign Retroreflectivity — A Minnesota Toolkit
to provide local governments, especially small cities and townships, with guidance on the
Federal Highway Administration’s (FHWA) sign retroreflectivity requirements as well as
resources they can use to meet the compliance deadlines.  This toolkit focuses primarily on
FHWA'’s January 2012 deadline requiring all agencies to establish a sign assessment or
management method (see below). While not required, it is strongly recommended that all
agencies create a sign inventory as part of this process to increase maintenance efficiency in the
future. In addition, each agency is encouraged to create a written plan to document their selected
sign assessment or management method for liability purposes. A few examples of existing
policies are included in Appendix B of this report. Work is underway to develop a model policy
for local agencies to use as a template, which will be posted on the Minnesota Township
Association’s website in the spring on 2010 www.mntownships.org.

FHWA'’s sign retroreflectivity requirements and deadlines are as follows:

By January 2012: Agencies must establish and implement a sign assessment or
management method to maintain minimum levels of sign retro reflectivity.

By January 2015: Agencies must replace regulatory, warning, and ground-mounted
guide signs (except street name) that are identified using the assessment or management
methods as failing to meet the established minimum levels.

By January 2018: Agencies must replace street name signs and overhead guide signs
that are identified using the assessment or management methods as failing to meet the
established minimum levels.

FHWA has developed a Sign Retroreflectivity Guidebook (FHWA-CFL/TD-09-005) to assist
local agencies in evaluating and selecting which sign assessment or management plan will best
meet their needs. This guidebook is an interactive online toolkit that will step you through a
series of questions to determine the appropriate assessment or management method for your
agency: http://safety.fhwa.dot.gov/roadway_dept/night_visib/retrotoolkit/

For agencies that do not have access to the internet, a hard copy of this toolkit and a CD with the
interactive toolkit program is available from the Minnesota Local Technical Assistance Program
(LTAP). Contact Mindy Carlson — LTAP Program Associate at carlson@umn.edu or 612-625-
1813 for a copy.

As a supplement to FHWA'’s guidebook, the Minnesota Local Road Research Board (LRRB) has
funded the development of this toolkit to help local agencies find the resources they need to meet
FHWA'’s requirements by the compliance date. The toolkit includes a variety of resources:

e County Letter - Letter to be sent by County Engineers to small local agencies within
their county, to notify them of requirements and resources

e Other Agency Letter - Letter to be sent by other agencies as a follow-up to the County
letter, to stress the importance of addressing FHWA requirements.

Page 1



e MN MUTCD Requirements — Official Minimum Retroreflectivity Requirements in
Minnesota.

e Summary of FHWA guides: Methods for Maintaining Traffic Sign Retroreflectivity
(FHWA-HRT-08-026) and Know Your Retro 2007: New MUTCD Sign
Retroreflectivity Requirements (FHWA-SA-07-020) - One page summaries of each
method including the advantages/disadvantages of each:

(0]

o

O O O o

Summary Table of all Methods

Visual Nighttime Inspection (including: calibration signs, comparison panels and
consistent parameters procedures)

Measured Sign Retroreflectivity

Expected Sign Life

Blanket Replacement

Control Signs

Appendix A: Examples of Sign Inventories

A.

Generic Township

A-1 - Sign Inventory and Inspection Form Example
A-2 - Sign Inventory and Inspection Form Blank
A-3 - Sign Inventory Map Example

Mn/DOT State Aid Township Pilot Program
B-1 - Inventory Form Example

B-2 — Inventory Form Blank

B-3 — Sign Ownership Form Example

B-4 — Sign Ownership Form Blank

B-5 — Inventory Map Example

B-6 — Inspection Form Example

B-7 — Inspection Form Blank

Generic County
C-1 - Inspection Form Example
C-2 - Inspection Form Blank

FHWA
D-1 - Inspection Form Blank

Computer Programs (free)

E-1 - NDLTAP “SIGNS 7.1” Summary
E-2 — Utah LTAP “Safety Software Suite”
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Appendix B: Examples of Sign Assessment and Management Methods

o Generic Rural County
o Generic Metro County
o Generic Township

Appendix C: Examples of Sign Management Agreements
o Lac Qui Parle County/Madison Township Sign Maintenance Agreement
The letters provided in this report can be downloaded from the LRRB website

http://www.lrrb.org/pdf/2010RICO2.pdf in electronic Microsoft Word format, so that agencies
can edit them for their specific situation.
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County Letter

Letter to be sent by County Engineers to small local agencies within their county, to notify
them of requirements and resources



June 10, 2010

[Mr. Ms.] First & Last Name
Title

COMPANY

Address Line 1 & Suite
Address Line 2

City, State Zip

SUBJECT: FHW A TRAFFIC SIGN RETROREFLECTIVITY REQUIREMENTS
Dear [Mr. Ms.] Last Name:

All local agencies are required to comply with the Federal Highway Administration’s (FHWA) traffic
sign retroreflectivity requirements. This letter is being sent to you to:

¢ Inform you of the upcoming deadlines
® Notify you of resources available to educate you on the requirements
e Offer assistance in meeting these deadlines

The deadlines for compliance with the FHWA’s retroreflectivity requirements (first published on
December 22, 2008) are quickly approaching. The requirements established that minimum sign
retroreflectivity requirements be implemented incrementally for all traffic signs. These requirements
apply to all agencies, regardless of size, including cities with a population less than 5,000 and
townships. The following are the deadlines for compliance:

By January 2012: Agencies must establish and implement a sign assessment or management
method to maintain minimum levels of sign retro reflectivity.

By January 2015: Agencies must replace regulatory, warning, and ground-mounted guide signs
(except street name) that are identified using the assessment or management methods as failing to
meet the established minimum levels.

By January 2018: Agencies must replace street name signs and overhead guide signs that are
identified using the assessment or management methods as failing to meet the established
minimum levels.

The deadlines for compliance are quickly approaching. It is important for agencies to develop a
plan early in order to maximize time for budget planning to meet the compliance dates. While not
required, it is strongly recommended that all agencies create a sign inventory as part of this process to
increase maintenance efficiency in the future. There currently is no dedicated funding or new funding
source to assist in achieving this mandate. These mandates are expected to be funded through your local
agencies.

A number of resources are available for your use in meeting the January 2012 deadline of establishing
and implementing a sign assessment or management method to maintain minimum levels of sign
retroreflectivity:

e Federal Resources:
o FHWA’s Know Your Retro 2007- New MUTCD Sign Retroreflectivity Requirements (FHWA-
SA-07-020) Information sheet — detailed information about sign retroreflectivity compliance:
http://safety.thwa.dot.gov/roadway_dept/night visib/policy guide/fhwasa07020/fhwasa07020.pdf




[Mr. Ms.] First & Last Name -2- DATE

o FHWA’s Methods for Maintaining Traffic Sign Retroreflectivity (FHWA-HRT-08-026) —
details information about sign management plans:
http://safety.fhwa.dot.gov/roadway_dept/night visib/policy guide/fhwahrt08026/thwahrt08026.pdf

o Latest FHWA news on Nighttime Visibility:
http://safety.fhwa.dot.gov/roadway_dept/night_visib/

o FHWA’s Sign Retroreflectivity Guidebook (FHW A-CFL/TD-09-005)- Interactive online
toolkit to determine the appropriate assessment or management method for your agency:
http://safety.thwa.dot.gov/roadway dept/night visib/retrotoolkit/

For Agencies that do not have access to the internet, a hard copy and CD of this toolkit are
available from the Minnesota Local Technical Assistance Program (LTAP). Contact Mindy
Carlson, LTAP Program Associate at carlson@umn.edu or 612-625-1813.

® Minnesota Resources:

o Sign Retroreflectivity: A Minnesota Toolkit — Toolkit including summaries of assessment and
management methods and example policies, inventories and sign maintenance agreements for
local agencies within MN. Developed by the Minnesota Local Road Research Board (LRRB)
and available online at: http://www.lrrb.org/pdf/2010RIC02.pdf or Mn/DOT State Aid Traffic
Safety website (see below).

o Minimum Retroreflectivity Levels for Traffic Signs — training on Retroreflectivity compliance
is available to local agencies on a limited basis, organized by your county engineer and
provided by Ken Schroepfer — Mn/DOT Traffic Standards Specialist. Contact your County
engineer to discuss training options for your agency.

o  Mn/DOT State Aid Traffic Safety Website —
http://www.dot.state.mn.us/stateaid/sa_traffic_safety.html
Includes information on federal requirements, the MN township pilot program and Sign
Retroreflectivity: A Minnesota Toolkit. This website will be updated periodically. For more
information, contact Mark Vizecky, State Aid Program Support Engineer at
Mark.Vizecky @state.mn.us or 651-366-3839.

o Sign Removal Manual and Presentations — A new manual titled Minnesota’s Best Practices
for Traffic Sign Maintenance and Management addressing sign maintenance, management
and removal will be available on the State Aid Traffic Safety website (see above) in Spring
2010. Sponsored by LTAP, three presentations on this manual will be offered in Fall 2010.
For more information go to www.mnltap.umn.edu or contact Mindy Carlson, LTAP Program
Associate at carlson@umn.edu or 612-625-1813.

County/City Engineers - This space is for you to add text, depending on your
willingness to offer assistance to neighboring smaller agencies.

Sincerely,
Name
Title



Other Agency Letter

Letter to be sent by other agencies as a follow-up to the County letter, to stress the
importance of addressing FHWA requirements.



June 10, 2010

[Mr. Ms.] First & Last Name
Title

COMPANY

Address Line 1 & Suite
Address Line 2

City, State Zip

SUBJECT: FHWA SIGN RETROREFLECTIVITY REQUIREMENTS
Dear [Mr. Ms.] Last Name:

As a follow-up to the letter you may have received from your county engineer, | would like to stress the
importance of complying with the FHWA'’s sign retroreflectivity requirements. The deadline for
compliance is quickly approaching. The requirements established that minimum retroreflectivity
requirements be implemented incrementally for all traffic signs. These requirements apply to all
agencies, regardless of size, including cities with a population less than 5,000 and townships. The
following are the deadlines for compliance:

By January 2012: Agencies must establish and implement a sign assessment or management
method to maintain minimum levels of sign retroreflectivity.

By January 2015: Agencies must replace regulatory, warning, and ground-mounted guide signs
(except street name) that are identified using the assessment or management methods as failing to
meet the established minimum levels.

By January 2018: Agencies must replace street name signs and overhead guide signs that are
identified using the assessment or management methods as failing to meet the established
minimum levels.

The deadlines for compliance are quickly approaching. It is important for agencies to develop a
plan early in order to maximize time for budget planning to meet the compliance dates. While not
required, it is strongly recommended that all agencies create a sign inventory as part of this process to
increase maintenance efficiency in the future. There currently is no dedicated funding or new funding
source to assist in achieving this mandate. These mandates are expected to be funded through your local
agencies.

A number of resources are available for your use in meeting the January 2012 deadline of establishing
and implementing a sign assessment or management method to maintain minimum levels of sign
retroreflectivity. These resources are available to you on the State Aid Traffic Safety website at:
http://www.dot.state.mn.us/stateaid/sa_traffic_safety.html. Your county engineer is also a good source for
more information.

Letter Author - This space is for you to add text, depending on your
willingness to offer assistance to neighboring smaller agencies.

Sincerely,
Name
Agency



MN MUTCD Requirements

Official Minimum Retroreflectivity Requirements in Minnesota.



2A.9 Maintaining Minimum

Retroreflectivity
SUPPORT:

Retroreflectivity is one of several factors associated with
maintaining nighttime sign visibility (see Section 2A.22).

STANDARD:

Public agencies or officials having jurisdiction shall use
an assessment or management method that is designed to
maintain sign retroreflectivity at or above the minimum
levels in Table 2A-3.

Assessment or management method
Compliance Date: January 22, 2012
Regulatory, warning and ground-mounted guide signs
must meet the minimum retroreflectivity levels.
Compliance Date: January 22, 2015

Street name signs and overhead guide signs must meet
the minimum retroreflectivity levels.

Compliance Date: January 22, 2018

SUPPORT:

Compliance with the above Standard is achieved by
having a method in place and using the method to maintain
the minimum levels established in Table 2A-3. Provided that
an assessment or management method is being used, an
agency or official having jurisdiction would be in
compliance with the above Standard even if there are some
individual signs that do not meet the minimum retroreflec-
tivity levels at a particular point in time.

GUIDANCE:

Except for those signs specifically identified in the
Option in this Section, one or more of the following
assessment or management methods should be used to
maintain sign retroreflectivity:

A. Visual Nighttime Inspection — The retroreflectivity of
an existing sign is assessed by a trained sign inspector
conducting a visual inspection from a moving vehicle
during nighttime conditions. Signs that are visually
identified by the inspector to have retroreflectivity
below the minimum levels should be replaced.

B. Measured Sign Retroreflectivity — Sign retroreflectiv-
ity is measured using a retroreflectometer. Signs with
retroreflectivity below the minimum levels should be
replaced.

MN MUTCD, Part 2A, Section 2.9 Maintaining Minimum Retroreflectivity, 2009 edition

C. Expected Sign Life — When signs are installed, the
installation date is labeled or recorded so that the age
of a sign is known. The age of the sign is compared to
the expected sign life. The expected sign life is based
on the experience of sign retroreflectivity degradation
in a geographic area compared to the minimum levels.
Signs older than the expected life should be replaced.

D. Blanket Replacement — All signs in an area/corridor,
or of a given type, should be replaced at specified
intervals. This eliminates the need to assess retrore-
flectivity or track the life of individual signs. The
replacement interval is based on the expected sign
life, compared to the minimum levels, for the short-
estlife material used on the affected signs.

E. Control Signs — Replacement of signs in the field is
based on the performance of a sample of control signs.
The control signs might be a small sample located in
a maintenance yard or a sample of signs in the field.
The control signs are monitored to determine the end
of retroreflective life for the associated signs. All field
signs represented by the control sample should be
replaced before the retroreflectivity levels of the
control sample reach the minimum levels.

F. Other Methods — Other methods developed based on
engineering studies can be used.

SUPPORT:

Additional information about these methods is contained
in the 2007 Edition of FHWA’s “Maintaining Traffic Sign
Retroreflectivity” (see Section 1A.11).

OPTION:

Highway agencies may exclude the following signs from
the retroreflectivity maintenance guidelines described in this
Section:

A. Parking, Standing, and Stopping signs (R7 and R8
series)

B. Walking/Hitchhiking/Crossing signs (R9 series,
R10-1 through R10-4b)

C. Adopt-A-Highway signs

D. All signs with blue or brown backgrounds

E. Bikeway signs that are intended for exclusive use by
bicyclists or pedestrians

March, 2009

available on the internet at http://www.dot.state.mn.us/trafficeng/otepubl/mutcd/index.html



heeting T ASTM D4956-04
Sicn Color Sheeting Type (AS 956-04) Additional
9 Beaded Sheeting Prismatic Sheeting Criteria
[ Il 1} I, 1v, Vi, VII, VIii, IX, X
White on Green W*; G>7 |[W*;G>15| W*;G>25 W>250; G>25 Overhead
W*: G>7 W>120; G>15 Ground-Mounted
Black on Yellow Y*: O* Y>50; 0>50 2
or * * 3
| Black on Orange Y450 Y>75; 0>75 3
White on Red W>35; R>7 @
Black on White W=>50 --
@ The minimum maintained retroreflectivity levels shown in this table are in units of cd/Ix/m* measured
~atan observed angle of 0.2° and an entrance angle of -4.0°.
(2) For text and fine symbol signs measuring at least 1200mm (48 in) and for all sizes of bold symbol signs.
3 For text and fine symbol signs measuring less than 1200mm (48in).
@) Minimum Sign Contrast ratio > 3:1 (white retroreflectivity + red retroreflectivity).
* This sheeting type should not be used for this color for this application.
Bold Symbol Signs
e W1-1, -2 -- Turn and Curve e W3-2 -- Yield Ahead e W11-2 -- Pedestrian Crossing
e W1-3, -4 -- Reverse Turn and o W3-3 -- Signal Ahead o W11-3 -- Deer Crossing
Curve o W4-1 -- Merge e W11-4 -- Cattle Crossing
e W1-5 -- Winding Road e W4-2 -- Lane Ends e W11-5 -- Farm Equipment
e W1-6, -7 -- Large Arrow e W4-3 -- Added Lane e W11-6 -- Snowmobile Crossing
e W1-8 -- Chevron e W4-5 -- Entering Roadway ¢ W11-7 -- Equestrian Crossing
e W1-10 -- Intersection in Curve Merge e W11-8 -- Fire Station
e W1-11 -- Hairpin Curve e W4-6 -- Entering Roadway ¢ W11-10 -- Truck Crossing
e W1-15 -- 270 Degree Loop Added Lane e W12-1 -- Double Arrow
e W2-1 -- Cross Road * W6-1, -2 -- Divided Highway * W16-5p, -6p, -7p -- Pointing
* W2-2, -3 -- Side Road Begins and Ends Arrow Plaques
e W2-4,-5--Tand Intersection | ¢ W6-3 -- Two-Way Traffic * W20-7a -- Flagger
* W2-6 -- Circular Intersection * W10-1, -2, -3 -4, -11, -13 -- * \W21-1a -- Worker
e W3-1 -- Stop Ahead Highway-Railroad Advance
Warning

Fine Symbol Signs - Symbol signs not listed as Bold Symbol Signs.

Special Cases

W3-1 -- Stop Ahead: Red retroreflectivity > 7

W3-2 -- Yield Ahead: Red retroreflectivity > 7; White retroreflectivity > 35

W3-3 -- Signal Ahead: Red retroreflectivity > 7; Green retroreflectivity > 7

W3-5 -- Speed Reduction: White retroreflectivity > 50

For non-diamond shaped signs such as W14-3 (No Passing Zone), W4-4p (Cross Traffic Does Not Stop),
or W13-1, -2, -3, -5 (Speed Advisory Plaques, use lergest sign dimension to determine proper minimum
retroreflectivity level.

Table 2A-3 Minimum Maintained Retroreflectivity Levels @®

March, 2009



Summary of FHWA guides:

e Methods for Maintaining Traffic Sign Retroreflectivity (FHWA-HRT-08-026)
e Know Your Retro 2007: New MUTCD Sign Retroreflectivity Requirements (FHWA-
SA-07-020)

There are multiple methods for local agencies to use to maintain sign retroreflectivity that
meet FHWA’s requirements. The following is a brief overview of each method, including
what the method is, how it is administered and the advantages/disadvantages of each.

The following is a list of the FHWA approved methods that are covered:

o Summary Table of all Methods
o Visual Nighttime Inspection

= calibration signs

= comparison panels

= consistent parameters
Measured Sign Retroreflectivity
Expected Sign Life
Blanket Replacement
Control Signs

O O O o






VISUAL NIGHTTIME INSPECTION

Method Description: The retroreflectivity of existing
signs are assessed by a trained sign inspector from a
moving vehicle during nighttime conditions. There
are three procedures to choose from:

e (Calibration Signs Procedure

e Comparison Panels Procedure

® Consistent Parameters Procedure

Background: This is the most common type of sign
maintenance program used. While there are some
concerns about the reliability of this method,
research has shown that trained inspectors can do a reasonable job of determining which signs need to
be replaced.

Procedure:

e Preferably conducted by a two person crew (driver and inspector), in a vehicle driving in the
travel lane (not the shoulder) with low-beam lights at or near the speed limit of the roadway
during nighttime conditions.

® The key to this method is having a trained inspector. There is no nationally-recognized training
course for sign inspectors. To reduce subjectivity, agencies should develop guidelines and
procedures for inspectors to use and train them on how to use them.

e FEach agency should have a defined rating system for signs (e.g. adequate, marginal and fail) and
properly document the ratings as this is important to know which signs to replace as well as to
provide tort protection.

¢ Three different methods are available (must select one):

o Calibration Signs Procedure
= Have inspector view calibration signs with retroreflectivity levels at or above the
minimum level prior to inspection. (Agency must have access to calibration
signs for each color of sign)
= Requires a retroreflectometer to measure calibration signs periodically.
= During inspection, evaluate signs compared to calibrations signs viewed earlier.
o Comparison Panels Procedure
= Requires developing a set of comparison panels that are at or above minimum
levels that can be compared to individual signs during the inspection.
=  Comparison panels are clipped to signs in questions and viewed by inspector.
o Consistent Parameters Procedure
= Retroreflectivity of signs is evaluated based on brightness and readability of the
sign.
= This method requires the inspections to follow these consistent parameters:
® |nspections must be conducted during nighttime conditions.
® Inspections must be conducted using an SUV or pick-up truck model
year 2000 or newer
® |nspector must be at least 60 years old.

[Over]



VISUAL NIGHTTIME INSPECTION (CONT.)

Current Practices: Visual nighttime inspections are typically used in conjunction with a signage
replacement schedule to make sure that the signs are legible and to find signs that may have been
passed over or accidentally skipped during the last replacement schedule. Inspections are usually
performed every one to two years and rotate between predefined sections of roads under the agency’s
jurisdiction.

Advantages:
® Possible to assess more than just the retroreflectivity of a sign. Damage, obstructions, poor
placement, and other factors can be observed.
® Asigninventory can be established, if none currently exists.
® Has the least administrative and fiscal burden of all the methods
® Has the lowest level of sign replacement and sign waste, implying that it maximizes sign life.

Disadvantages:
®  Most subjective of all the methods.
e  Funding overtime pay to conduct the inspections during late evening or early-morning hours.
® Inspectors need to be properly trained.



MEASURED SIGN RETROREFLECTIVITY

Method Description: Sign retroreflectivity is measured using a
retroreflectometer. Handheld contact reflectometers (shown
to the right) or non-contact reflectometers held at a distance
can be used.

Background: Contact instruments (shown here —
measurements read while in contact with the sign) are
believed to provide relatively low levels of uncertainty for a
given measurement. Non-contact instruments
(measurements read from a distance) have a higher level of
uncertainty which has not been well evaluated. ASTM
procedures (see below) for the measurement of sign
retroreflectivity require the averaging of multiple
measurements on the face and legend (text/boarder) of the
sign. The selection of the measurement points and the calibration of the device can lead to different
results, even when measuring the same sign. This can create an issue if there are small differences
between measured values and the required minimum levels.

Procedure: Measuring retroreflectivity using a contact instrument should be performed as specified in
ASTM Standard Test Method E1709-00e1, which requires a minimum of four retroreflectivity
measurements to be taken of the sign background and legend (text/border), if applicable. The four
measurements for each color are averaged to obtain an overall measurement of the retroreflectivity for
each color on the sign. Two types on hand-held contact reflectometers exist: point and annular (internal
reading device is different), which measure differently and produce differing results. Be sure the
inspector knows which type of instrument they are using and understand the readings.

Current Practices: Few agencies solely use the measurement method, rather, most use this method to
supplement other inspection methods. Some also use measured retroreflectivity values from a sample
set of signs as an assessment of their total sign inventory.

Advantages:
e Provides the most direct means of monitoring the maintained retroreflectivity levels of
deployed traffic sighs and removes all subjectivity that exists in other methods.
® Provides the most direct comparison of the sign’s in-service retroreflectivity relative to the
minimum maintained retroreflectivity levels
* Non-contact reflectometers offer flexibility and speed-up the measurement process

Disadvantages:

e Reflectometers can be expensive for an agency to purchase (approximately $10,000)

* The use of a handheld contact reflectometer tends to be time consuming and may be cost
prohibitive

e Readings from a reflectometer can differ and vary significantly because the instrument is
rotationally sensitive when reading prismatic sheeting.

e Retroreflectivity only accounts for one aspect of a sign’s appearance. Other factors should be
considered when determining whether or not a sign is adequate including ambient light levels,
presence of glare, location relative to the road, and the complexity of the visual background.



EXPECTED SIGN LIFE

Method Description: The date a sign is installed is usually marked on the
sign or recorded so that the age of any given sign is known. The age of the
sign is compared to the expected sign life.

Background: The expected service life of a sign can be based on sign
sheeting warranties, test deck measurements, measurement of signs in
the field (control signs), measurement of signs taken out of service, or
information from other agencies. The key to this method is being able to
identify the age of individual signs. This is often accomplished by placing a
sticker or other label on the sign (usually on the back) that identifies the
year of fabrication, installation, or planned replacement or by recording
the date of installation in a sign management system.

Example of sticker indicating
year “95” on front of sign

Procedure: The basic idea is that the installation date of every sign in an
agency’s jurisdiction is known, along with the type of retroreflective
sheeting material used on the sign face. It is also necessary to define an

Mn/DOT

expected sign life for each type of retroreflective sheeting material. This $700 fine and/or imprisonment
can be done for individual signs or as a general parameter for the types for theft or vandalism of this sign
of material used by the agency. Common tracking methods used are: Example sticker that Mn/DOT
e Computerized sign management system e Spreadsheets places on the back of signs

® |Installation or replacement date stickers *  Mapping

Current Practices: The use of expected sign life as a maintenance method is widely used because of its
ease of implementation. Most agencies use the warranty period provided by the manufacturer to
determine when a sign should be replaced. However, some agencies are beginning to extend their
expected sign life levels beyond the warranted sign life as a result of research documenting the
durability of sign materials in their area.

Advantages:
® (Can easily identify when signs need to be replaced.
e Can measure sign retroreflectivity at the end of the expected sign life to confirm if the sign life
estimate for that type of sign is accurate or not. Adjusting expected sign life based on these
reading could create a cost savings if it is found that signs can remain in service longer.

Disadvantages:

e The actual retroreflectivity of a sign is not assessed—only the age of the sign is monitored.

e little data exists on how different types of sheeting deteriorate over time in a given climate.

e There are no definitive results relating orientation of the sign face (sun angle) to its
deterioration rate. Many studies have been conducted and do not come to the same
conclusions.

® Basing replacement on the manufacturer’s warranty period may result in removing signs before
their service life is complete.

e |dentifying signs to replace based on stickers placed on a sign can be time consuming if signs
along a roadway vary significantly in age.

e Stickers placed on the back of a sign make it more difficult for maintenance staff to identify as
they drive by, particularly on wide roads.



BLANKET REPLACEMENT

Method Description: All signs in an area/corridor or of a
given type are replaced at specified intervals eliminating
the need to assess retroreflectivity or track the life of
individual signs.

Background: The replacement interval is based on the
expected sign life for the shortest-life material used in the
area/corridor or on a given sign type.

Procedure: At set time periods, a sign maintenance crew
will go to a specific area or corridor and replace all
the designated traffic signs under its jurisdiction (no
judgment of sign condition used). There are two typical
approaches for blanket replacement:
® Spatial basis - all the signs in a specific area or corridor are replaced at the same time, when the
effective service life is reached.
e Strategic basis - all the signs of a specific type (e.g. regulatory signs, warning signs, guide signs,
etc.) are replaced at the same time.

The time interval between replacements for both approaches is usually based on the expected sign life.
Under this method, all signs are replaced regardless of the amount of time they have been in the field or
the condition at the time of replacement.

Current Practices: This maintenance method is popular with State DOTs. Of the agencies that use a
blanket replacement method, most replace their Type | signs every 7 to 10 years; Type Il signs every 10
to 15 years; and Types VI, VIII, and IX signs every 15 years. The vast majority of the agencies use Type I
sheeting for the majority of their traffic signs. (See MN MUTCD Requirements in previous section for
more details on sheeting types)

Advantages:
® This is the simplest of the management methods since it is not necessary to track the age of
individual signs or measure the signs retroreflectivity. It is only necessary to maintain a record of
when the blanket actions were undertaken and when they need to be repeated.
¢ The major benefit of using this method is that all signs are replaced, reducing the likelihood of a
given sign being skipped over or not being replaced, ensuring that all replaced signs are
visible and meet minimum retroreflectivity levels.

Disadvantages:

e Replacement times can vary depending on the region of the country in which the agency is
located, or even across a jurisdiction for large agencies.

® Replacement time depends on the type of sign sheeting used.

e Risk wasting resources by removing signs before their useful life has been reached. This is
particularly true where signs have been added or replaced in an area after the last replacement
cycle.

e Under this method, retroreflectivity levels of signs are not measured, and opportunities are
limited for capturing data that may be useful in adjusting service lives, trigger points, or sign
maintenance strategies.



CONTROL SIGNS

Method Description: Replacement of signs in the field is based on the
performance of a sample set of signs that represent an agencies
inventory.

.
|TE5T| lrssrl

Background: The control signs might be a small sample located in a
maintenance yard or a selection of signs in the field. The control signs
are monitored to determine the end of retroreflective life for the
associated signs.

Procedure: The control signs represent a population of signs made with
the same material for which the retroreflectivity performance is
monitored over time by actual measurements. As the retroreflectivity
levels of the control signs approach the minimum levels, it triggers
action to begin replacement of the entire associated population. The
control signs can be located at one or more of the agency’s maintenance yards or can be traffic signs
that are deployed at various locations in the jurisdiction. The control signs are measured periodically to
monitor actual degradation of retroreflectivity. This method requires only the management of the
control sign information and the retroreflectivity measurements of those signs over time. The
effectiveness of this method is dependent upon the size of the control sign sample (e.g. a larger sample
provides better estimation of the retroreflectivity levels)

Current Practices: Few agencies solely use this method to maintain their traffic signs. Some agencies do
take retroreflectivity readings on a sample set of signs to estimate how the overall sign population is
performing. This is used primarily as a verification method for agency sign management policies and
practices.

Advantages:
e |tis not nearly as labor intensive as taking retroreflectivity readings on every sign in an agency’s
jurisdiction

® Signs that do meet the required minimum retroreflectivity levels are not removed prematurely
(like with the blanket replacement method), allowing for an efficient use of the signs and their
material. This may be particularly advantageous when the life of a new sign material exceeds
the warranties provided by the manufacturer.

Disadvantages:

* There is no specific guidance on the number or percentage of the population the sample
represents. However, a minimum of three signs per type of sheeting and color should be
monitored.

e There is no guidance on how often a new set of control signs should be established. Possible
scenarios include when a new sign material or a new sign fabrication process is used or when a
major change in the sign management process occurs.

e There is no guidance on how often the control signs should be checked for their retroreflectivity
levels and appearance.



Appendix A:

Examples of Sign Inventories

The following are example sign inventories and maps currently used by local agencies as
well as two computer software programs that can be used to inventory signs within your

agency.

A

Generic Township

A-1 - Sign Inventory and Inspection Form Example
A-2 - Sign Inventory and Inspection Form Blank
A-3 - Sign Inventory Map Example

Mn/DOT State Aid Township Pilot Program
B-1 - Inventory Form Example

B-2 — Inventory Form Blank

B-3 — Sign Ownership Form Example

B-4 — Sign Ownership Form Blank

B-5 — Inventory Map Example

B-6 — Inspection Form Example

B-7 — Inspection Form Blank

Generic County
C-1 - Inspection Form Example
C-2 — Inspection Form Blank

FHWA
D-1 - Inspection Form Blank

Computer Programs (free)
E-1 - NDLTAP “SIGNS 7.1” Summary
E-2 — Utah LTAP “Safety Software Suite”
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Sign Ownership

Sheet| Sign | Sign Sheet| Sign | Sign Sheet| Sign | Sign

# | ID# | code |OWNE # | ID# | Code | OWNer # | D# | Code | OWNEr
46 | 1520 | R1-1 | Fieldon 46 | 2200 | W3-1 | Fieldon 46 | 2069 | R1-1 County
46 | 1521 | W3-1 | Fieldon 46 | 2201 | W21-X8| Fieldon 46 | 2070 | W1-7 County
46 | 2062 | W1-2(L)| Fieldon 46 | 2202 Fieldon 46 | 2074 | R1-1 County
46 | 2063 | W1-3(L) | Fieldon 46 | 2203 { R1-2 | Fieldon 46 | 2075 | R1-1 County
46 | 2064 | W13-1 | Fieldon 46 | 2206 | W14-1 | Fieldon 46 | 2088 | Wi1-7 County
46 | 2065 | W11-X5| Fieldon 46 | 7055 § W3-1 | Fieldon 46 | 2089 | R1-1 County
46 | 2066 | W1-3(L) | Fieldon 46 | 7056 |W1-2(R)| Fieldon 46 | 2090 | R1-2 County
46 | 2067 | W13-1 | Fieldon 46 | 7057 | W1-8(L) | Fieldon 46 | 2091 | R1-2 County
46 | 2068 | W11-X5{ Fieldon 46 | 7058 | W1-8(L)| Fieldon 46 | 2108 | R1+1 County
46 | 2072 | W3-2 | Fieldon 46 | 7059 | W1-2(L) | Fieldon 46 | 2109 | W1-7 County
46 | 2073 | W3-1 | Fieldon 46 | 8047 | R1-3 | Fieldon 46 | 2168 | R1-1 County
46 '| 2076 | R1-2 | Fieldon 46 | 8048 | R1-3 | Fieldon 46 | 2169 | R1-1 County
46 | 2077 | R1-2 | Fieldon 46 | 8049 | W2-4 | Fieldon 46 | 2186 | W1-7 County
46 | 2078 | W3-1 | Fieldon 46 | 8050 | W1-2(R)| Fieldon 46 | 2187 | R1-2 County
46 | 2079 | W1-7 | Fieldon 48 | 8051 § W13-1 { Fieldon 46 | 2194 | R1-1 County
46 | 2085 | R1-2 | Fieldon 47 | 2120 | W21-X8| Fieldon 46 | 2195 | W1-7 County
26 20" YL I a Aadna Tiama vol Einldan AR 210K AI1.7 County
46 | 2(C County
46 | 2C County
46 | 2( County
46 | 2C County
46 | 2( County
46 1 2( County
46 | 21 County
46 | 2115 | W3-1 | Fieldon 47 | 2147 | X4-4(R) | Fieldon 47 | 2148 | R1-2 County
46 | 2118 | W3-1 | Fieldon 47 | 2150 | W3-1 | Fieldon 47 | 2149 | R1-2 County
46 | 2119 | R1-1 | Fieldon 47 | 2155 | W3-2 | Fieldon 47 | 2156 | R1-2 County
46 | 2167 | W3-1 | Fieldon 47 | 2158 | R1-2 | Fieldon 47 | 2157 | R1-2 County
46 | 2170 | W3-1 | Fieldon 47 | 2159 | R1-2 | Fieldon 47 | 2161} R1-1 County
46 | 2171 | X4-4(R) | Fieldon 47 | 2160 | W3-1 | Fieldon 47 | 2162 | W1-7 County
46 | 2172 | X4-4(L) | Fieldon 47 | 2164 | W3-2 | Fieldon 47 | 2163 | R1-2 County
46 | 2173 | X4-4(L) [ Fieldon 47 | 2165 | W11-X5| Fieldon

46 | 2174 | X4-4(R) | Fieldon 47 | 2166 | W11-X5] Fieldon

46 | 2175 | W1-7 | Fieldon 46 | 1522 | W1-7 | Removed
46 | 2176 | W1-3(R)| Fieldon 46 | 2116 |W11-X5] Removed
46 | 2177 |W1-6(R)| Fieldon 46 | 2117 |W11-X5] Removed
46 | 2179 |W1-1(R)| Fieldon 46 | 2178 |W11-X5| Removed
46 | 2181 | W1-6(L) | Fieldon 46 | 2180 |W11-X5] Removed
46 | 2182 | W1-3(L) | Fieldon

46 | 2183 | W2-1 | Fieldon

46 | 2184 | W3-2 | Fieldon

46 | 2185 | R1-2 | Fieldon

46 | 2188 | R1-2 | Fieldon

468 | 2189 | R1-2 | Fieldon

46 | 2190 | W3-2 | Fieldon
46 | 2191 | W11-X5| Fieldon

46 | 2192 | W11-X5 | Fieldon
46 | 2193 | W3-1 | Fieldon
46 | 2198 | W21-X8 | Fieldon
46 | 2199 Fieldon
FOR
11/14/2008 REFERENCE
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Traffic Sign Inspection Sheet

Agency Road Identification Direction
Beginning Point Ending Point
Date Inspector

Odometer | Side of Sign Sign . Sign Inspection

Readi Road | N .D. | SignType

eading oa 0. - Date Action Taken Date | Action Taken

Approved
Title
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North Dakota’s Local Technical Assistance Program (LTAP) — SIGNS 7.1

SIGNS 7.1 - Roadway Sign Inventory & Management System for County Road or City Street
Departments

Available for FREE download at: http://www.ndltap.org/library/software.php

Morth Dakota State University - NDSU

North Dakota's Local Technical Assistance Program (LTAP)

Highway Sign Inventory and Management Systern (Version 7.0

‘ z Wiew Software Disclaimelé

Regqulatory.
2% warning, Guide | 28 Street Name oo
Sign Module Signs Module

Set Heport Titles [All Modules) ‘

| | X Backup\Restore Data
ST Files (All Modules)

:__ Close

Program Summary: The North Dakota State University’s Local Technical Assistance Program
(LTAP) Sign Inventory and Management System is designed to meet the needs of both County
Highway and City Street Departments. While the process was developed to provide a
procedure for collecting and recording initial sign inventories, it serves equally well as a vehicle
for maintaining the inventory and managing the system. The objective of the version 7.0 Sign

Program is to develop a program that can be used to implement any of FHWA'’s five approved
management methods

[ -l

Regulatory, Warning, Guide, Etc. Sign Module - Home Page

INVENTORY DATA DICTIONARY DATA REPORT OFTIONS OTHER OPTIONS
EAppendJEdi{; Browse/Edit/Append - Old User Database
Z - {Press F2 to Toggle z Field Inventory Form z il Tt
= Hiowese Between The Browse
And Edit Modes) Go to the Repots 174 Queries
c t Bp ild [Pre-designed)
z Safkl_lﬁe;nnve | z Pack [Remove | omponent Builder
eletions| Deleti: i
= {Begin N ceond Go to the Intersection g:t:aFlevluus e
opy [Begin New o R ts C
‘ Cycle] Dictionary Report 3353;8
Z Su!l By Ruu!e, Mile Go to the Sign Age
Point, Location Report Component
et Builder
z Sort [User Defined
Fields]
Mote: Reports and field inventory forms are displayed on screen. For printed copies. - Close
click the printer icon on the toolbar while the report or inventory form is displayed. = =
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Utah’s Local Technical Assistance Program (LTAP) — Safety Software Suite

Safety Software Suite - FREE geographic information system with plug-in’s for Crash analysis,
Signs Management and Inventory, Intersection Analysis, Road Safety Audits, ADA Ramp
Management, and more

Available for FREE download at: http://www.utahltap.org/safetysoftwaresuite/

Legend x

CIF DataLayers

H & mateLayer 0

INTERSECTIONS *
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L]
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—1 siGNS_FP

—1/ Nodes_7_28_2008

([ Roads_7_26_2008 LY}
Road_widths_7_25_2008 [ |

E¥ View SUPPORT

Support Co-ordinates Support Address

D —
soooorts |46 8| XCoadnae [rmmmaerr ||| P ]

i [9_3 Y| ¥Coodrate: | | M\\aﬁ

Center On Suppart [ L=

[sign | Files Related To This Suppott ||k rviaag |
| Support | Sign \E] NI Method | MR Method | ESL Method | Blanket Replacement | Cortrol Sign

(A)dd Sign [(S)avesign "(U)prlate Comment || History . - - .
Visual Nighttime Inspection(VNI) Method
Facing e

Visibilty: ﬁl Calioration Sign Procedure | Comparison Panel Procedure | Consistent Parameter Procedure

e — N

| | Eoesieen ael § W NE [ Callbation Signs

Photo Number | 463

= W E Y,
MUTCD [r14 o[- \L E
lumination: | Wone v| §W SE

e 5 E| | Calbration Sign Vaiiication Dats
Dalingator: MNane "l 1

= Thursday _ September 25, 2008+ |

Sign Color (Legend on Background) | e

| Other v

I
HeEl | SignDescrpion| | Caltnation Sion Retrrefectiviy

[
p|  Offset [f] ,D Mounting Height [ft): ‘D | Date Built N
Backing [t v Date Installed
1 Conditior:

Sheeting, [asTh1 v ondtior:
Widthlinl (30 | Heightin) (30 | SignDepth [0 | eyl
TextSize [in). E Humeric: Size (in] {_D | Night Time Vistomy—reorrrater——————————¥
[ This Sign Has The Same Piining On Both Sides Nighk Inspected [ 200 |
Retro Reflectivity

Background Retra Reflectivity Legend Retro Reflectiviy :
Additional Retro Methods Retro Reflectiviy Ratio | Reflectivity Condition |

Scalein Feet

Program Summary: The Signs Plug-in is a complete package for signs management. It allows
you to inventory the locations/conditions and other important attributes for Signs and Supports
On the map. The tool allows you to keep a history of all changes made to a sign or support. It
allows you to keep photos, and files stored with the sign they belong to. It has a book-keeping
tool that lets you keep track of how many signs/supports of a specific type you have on hand in
your shop inventory. It has reporting tools that allow you to print out a list of the signs
inspected by an inspector and any extra work done on the sign. There is a Warrant Life tool that
allows you to figure out how many signs will be expiring in a given date range and how much it
will cost to fix them. There are Merging tools that allow you to merge two signs projects
together.
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Appendix B:

Examples of Sign Inspection/Replacement
Policies/Procedures

The following are example sign policies currently used by local agencies:

0 Generic Rural County
o0 Generic Metro County
o Generic Township



GENERIC RURAL COUNTY HIGHWAY DEPARTMENT

Effective Date: XX
Traffic Signing and Maintenance Procedure

Overview

The County Highway Engineer is authorized and responsible for the placement of traffic control devices to aid in
safe movement of the traveling public. The traffic control devices shall be placed in accordance with the
Minnesota Manual on Uniform Traffic Control Devices for Streets and Highways (MMUTCD) and hereby
supplemented by the Pavement Marking and Traffic Signing Procedure.

The County Highway Department is responsible for the maintenance and placement of the Rural E-911 signing
for the county.

The County Highway Department will complete a daytime inspection, twice a year, for traffic signs along the
county roads, and complete E-911 daytime inspection once a year. In the process of “Maintaining Traffic Sign
Retroreflectivity” the County will use the Expected Sign Life method and replace the traffic sign as follows:

MATERIAL GRADE FROM INSTALLATION
Engineering 8 Years
Hl or HIP 10 Years (South Facing)

11 Years (East/West Facing)
12 Years (North Facing)

VIP or DG3 13 Years (South Facing)
14 years (East/West Facing)
15 Years (North Facing)

E-911 Signing (HIP) 12 Years
E-911 Signing (DG3) 15 Years

Signs requested to be placed within the right of way, along the county roadway, must meet the

requirement of the MMUTCD and have County Highway Engineer approval. (See Signing Request
Policy)

Page 1



Sign Maintenance Policies and Procedures
Sample Document for use by Public Agencies (Sample from County) Page 1 of 3

(Specific agency name) Transportation
Sign Maintenance Policies and Procedures — Sample Document
Adopted by ( County) Board: Date — Resolution

Purpose
The purpose of the Traffic Operations Policies and Procedures is to establish and maintain
uniform definitions and practices concerning sign maintenance and operations on (specific
agency name) highways. The county will provide such control in a safe and cost-effective
manner balancing the needs of safety for highway users and county personnel, budget, social
and environmental concerns. Itis in the county’s best interest to have traffic operation
maintenance procedures. Because of variables in the weather, traffic issues, changing driver
demographics, road design, standards and other factors, these procedures must remain
flexible. The county may use county employees or other entities under contract to provide
this service.

Procedure

The sign maintenance supervisor or designated lead worker will make decisions concerning
scheduling and the procedures to be followed for daily traffic operation maintenance needs
and subsequent yearly detailed condition inspections. Scheduling and the procedures to be
followed will be based upon consideration of the following factors: significance of the traffic
device to driver safety, condition and effectiveness of the device, standards compliance, and
whether damage or condition creates an immediate safety hazard.

In every instance, the onsite Traffic Technician must assess the conditions of the traffic control
device and rely on judgment and experience to determine the appropriate action to correct or
maintain the device. Factors that may delay completion of traffic operation maintenance
include other repair needs; utility locates needs, fabrication of necessary material, weather
conditions including severe cold or significant winds, limited visibility, and other staff and field
condition issues.

General Practices: Subiject to the factors set forth in Section Il, Procedures, the county
will maintain traffic control devices (signs, traffic signals and pavement markings) to ensure a
safe and efficient operation. Note: This example details sign practices but, can be expanded
to pertain to all traffic operation practices.

Sign Maintenance

A. Sign Installation: Signs will be installed to meet federal standards set forth in the
most recent Minnesota Manual on Uniform Traffic Control Devices (MnMUTCD) in
accordance to (specific agency name) guidelines and practices.

B. Maintain Signing, Overall Responsibility: County sigh maintenance practices are
established to meet all requirements and ensure appropriate signing for the traveling
public.

C. Sign Retro-Reflectivity: (Specific name) county is currently creating a field sign
inventory database. Once data collection is done and the system is in place, County
will utilize the database for sign management through the expected sign life practice




Sign Maintenance Policies and Procedures
Sample Document for use by Public Agencies (Sample from County) Page 2 of 3

to meet federal sign retro-reflectivity standards. Expected sign life will be conducted
through a combination of review of signs that are at the sheeting warranty life and
sample measurements to establish a base line life for each sign type.

Prior to completion of the database, County will utilize the Visual Inspection Method,
following the general criteria of the calibrated sign procedure to conduct a nighttime
inspection as outlined in the specific section below.

Once the sign management practice is fully implemented nighttime sign survey may
be conducted periodically (up to every four years) to supplement the management
program and monitor for sign replacement needs based on vandalism or other pre-
mature sign degradation.

D. Sign Maintenance Responsibility: Maintain highway signs and street identification
signs on all (specific agency name) highways, with the exception of:

1) All signing on approaches to county highways are not installed or
maintained by the county other than street name signs and stop signs
intersecting the county Highway which are maintained by the county .

2) Stop signs at Minnesota Department of Transportation (MnDOT) controlled
intersections and highway ramps with county highways;

3) Specific signs installed by others (Mn/DOT, transit agencies, and Cities
permitted to place signs on county highways) as outlined in the advanced
signing guideline document.

4) Signs along county Highway within Mn/DOT right of way, unless specific
agreement with Mn/DOT stipulates a county maintenance responsibility for
signing.

5) Bike path and other pedestrian-control signs not pertaining to vehicle traffic.

E. Response to Incident Report for Sign Repair Needs: Sign maintenance staff will
respond after receiving notice of a repair need to determine appropriate action with
the following priorities:

1) Stop sign: as soon as practical, no later than one business day, a temporary
stop sign will be placed if required.

2) Other regulatory signs: no later than three business days.

3) Warning signs: within one scheduled workday.

4) Informational/guidance signs: within two scheduled workweeks.

F. Visual Sign Inspection: Traffic staff will perform a night time survey as follows:

1) Acceptable retro reflectivity will be determined by the technicians conducting
the night time inspect.

2) Staff will be given direction as training by the supervisor or take a night time
sign inspection course if available in the area for conducting the study
appropriately. The night of the inspection, staff will view each sign type
mounted at the standard sign height (regulatory black/white, stop sign,
warning sign and guidance sign) that are at or above minimum criteria from
the standard county pick-up truck with low-beans to mimic field conditions as
much as practical.




Sign Maintenance Policies and Procedures
Sample Document for use by Public Agencies (Sample from County) Page 3 of 3

3) Written documentation of the location, sign type, size and reason for sign

replacement will be recorded for each sign that is not in an acceptable
condition and needs replacement.

4) Sign replacement will occur as follows:

a) Stop signs — within three working days

b) All other signs — by segment with the entire replacement program
for signs identified through the survey being replaced within four
months of completion of the review.

G. Miscellaneous Sign Practices:

1)

2)

3)

4)

5)

6)

Sign staff is not directly on-call after normal working hours. After hours
phone numbers for traffic operation sign staff is provided to the
Communications Center (911 response) so staff can be contacted in case
of an emergency. In addition, a signal maintenance and highway
maintenance person is on-call at all times after normal working hours and
can respond to emergency situations in case traffic operation staff cannot
be contacted.

Training is provided to ensure traffic staff can perform sign maintenance
duties in an efficient, effective and responsive manner. Such training
shall consist of, at a minimum, appropriate signing and traffic control
seminars (when available and funds are available in the county training
budget), appropriate available training videos or website trainings, and
yearly training by supervisors.

Unauthorized signs will be removed from county right of way consistent
with the (specific agency name) Sign Placement Policy 8252.

Support staff will be informed and updated regarding sign maintenance
operations (e.g., schedules and other priority needs or equipment
failures) to ensure accurate information is available to respond to
telephone inquiries.

Sign staff may park a sign maintenance vehicle against traffic flow in
order to perform necessary emergency and routine maintenance duties.
Sign staff may drive or park maintenance vehicles on the center medians
or boulevards in order to perform necessary emergency and routine
maintenance duties.
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INTRODUCTION

(Township/City) has authorized the development of a roadway sign
inventory and sign retroreflectivity maintenance program. Implementation
of this program will ensure that the minimum retroreflectivity levels, as
determined by the Federal Highway Administration (FHWA), will be
maintained to the best of the (Township’s/City’s) ability.

Retroreflectivity refers to the property of an object to reflect light back to
the source. In this case, retroreflective traffic sign sheeting is used to
reflect light from a vehicles headlamps back to the driver's eyes, thus
increasing the sign visibility at night. Retroreflective traffic sign sheeting is
created using tiny glass beads or prismatic reflectors, which have been
developed to reflect light.

Maintaining traffic sign retroreflectivity is increasingly more important as
the older driver population increases. Therefore, the FHWA recently
adopted language that requires all agencies that maintain roadways open
to the traveling public to adopt a sign maintenance program which is
designed to maintain traffic sign retroreflectivity at or above specific levels.
The 2003 Manual of Uniform Traffic Control Devices (MUTCD), revision 2,
identifies the minimum retroreflectivity levels.

OBJECTIVES

The objectives for this sign inventory and retroreflectivity sign
maintenance program are:

A. Complete the sign inventory of all (Township/City) roads.

B. Develop a sign inventory database.
C. Prepare a GIS map showing sign locations within the
(Township/City).

D. Identify the method(s) that the (Township/City) will use to maintain
minimum retroreflectivity levels for all signs subject to the new
requirements.

UNIFORM STANDARDS FOR SIGNS

FHWA establishes basic standards for signs, as found in the Manual on
Uniform Traffic Control Devices (MUTCD). The Minnesota Department of
Transportation (Mn/DOT) has established their own (MN MUTCD) policy
for traffic control on all public streets, roads and highways within the State
of Minnesota. Most of the text, figures and tables are identical to the

Hakanson Anderson Retroreflectivity Program Page 1



Federal MUTCD, while others have been modified to meet state laws, or
to more closely reflect the conditions and policies of Minnesota.

The MN MUTCD regulates the different types of signs, such as regulatory,
warning and guide signs. This document also establishes standards for
temporary traffic controls, traffic signals, and pavement markings.

In order to ensure the safety and efficiency of (Township/City) roads, the
(Township/City) will install and maintain their signs in accordance with the
MN MUTCD.

TRAFFIC CONTROL FOR LOW VOLUME ROADS

Part 5 of the MN MUTCD is titled “Traffic Control for Low—Volume Roads”.
This section of the manual provides guidance for signing local low-volume
roadways, with traffic volumes of less than 400 AADT.

This section of the manual specifically supplements and references the
criteria for traffic control devices commonly used on low volume roads.
While certain roadway signs are required, others are suggested with the
statement “should be used” or “may be used”.

A. The MN MUTCD requires very few signs on low volume
roads. The following signs are included as required signs:

1. Minimum Maintenance Road — Shall be posted at the
entry points to all minimum maintenance roads.

2. Railroad crossing and advance railroad crossing signs
shall be posted for all at grade intersections between
roadways and railroads.

B. Part 5 of the MN MUTCD also provides guidance for the use
of regulatory signs, warning signs, guide signs, pavement
markings, highway-rail grade crossings, and temporary
traffic control zones for low volume roads. The application of
“suggested” traffic control devices on low volume roads will
be based on engineering judgment or studies.

SIGN INVENTORY

Hakanson Anderson inventoried all roadway signs that have established
minimum retroreflectivity requirements. Hakanson Anderson also
inventoried all guide sighs. Emergency 911 signs were not inventoried.

Hakanson Anderson Retroreflectivity Program Page 2



VL.

The following information is a summary of the field inventory, which is
included in Appendix A.

A. Regulatory Signs — Total 450 Signs (Compliance by 2015)
Including:
153 Stop Signs
19 Yield Signs
63 Speed Limit Signs

B. Warning Signs — Total 380 Signs (Compliance by 2015)
Including:
30 Barricades
23 RT/LT Turn
20 Pedestrian
19 RT/LT Curve
23 Speed Advisory Plaques
30 Dead End
38 No Outlet
42 Double arrows
39 Stop Ahead
108 Delineators

C. Green and White Guide Signs — Total 5 Signs (Compliance by
2015)

D. Street Name Signs — Total 176 Signs (Compliance by 2018)

E. Other Signs — Total 22 Signs (No Established Minimum
Retroreflective Levels) A majority of these signs are route
markers and advance route markers, which do not have
established minimum retroreflectivity standards.

SIGN RETROREFLECTIVITY ASSESSMENT

Prior to authorization of this inventory and program, the (Township/City)
did not actively track and/or maintain an inventory of (Township/City)
signs. Therefore, the (Township/City) will initially utilize the Visual
Nighttime Inspection Method to identify which existing signs fail to meet
the established minimum levels of retroreflectivity. This procedure is the
most practical method allowed because it does not require any specialized
equipment or other large investments by the (Township/City).

The (Township/City) will utilize the Consistent Parameters Procedure of
the Visual Inspection Method. The following is an outline of the procedure
to be followed by the (Township/City) in performing the Visual Nighttime
Inspection of the signs.

Hakanson Anderson Retroreflectivity Program Page 3



VII.

Procedure:

A.

The assessment shall be done by a team of two trained inspectors,
one driver and one inspector over the age of 60 years old.

The team shall be driving a model year 2000 or newer SUV or
pickup truck.

The team shall view a set of calibration signs of each color each
night before beginning the inspections, which are known to be
slightly above the established minimum retroreflectivity levels.
Viewing the calibration signs shall be done with the headlights on
low beam at or near the speed limit of the roadway, or at a typical
viewing distance which would be adequate to react to the traffic
control device.

The inspector shall evaluate the existing retroreflectivity of all signs
while traveling at or near the posted speed limit with the headlights
on low beam. Signs shall be rated according to the following:

Fail: Signs with retroreflectivity below that of the calibration
test panels.
Marginal: Signs with retroreflectivity at or slightly above that of

the calibration test panels.

Adequate:  Signs with retrorefiectivity clearly above that of the
calibration test panels.

Consistency of testing conditions. Inspections will be conducted
during consistent nighttime conditions whenever possible. More
specifically, inspections will be conducted on clear nights when
there is no rain or fog. The interior light of the inspection vehicle will
be off. A pen light will be used for recording the results of the
inspection.

SIGN REPLACEMENT PLAN

Signs with a rating of “fail” will be scheduled for replacement as soon as
possible. Regulatory sign replacement will take precedence with regards
to funding.

Signs with retroreflectivity ratings of “marginal” will be scheduled for
replacement as soon as practical and in accordance with the schedule
below. Although the signs may be at, or slightly above, the minimum
retroreflectivity levels at the time of the inspection, the retroreflectivity

Hakanson Anderson Retrorefiectivity Program Page 4



VIIL.

levels will degrade over time and will eventually fall below the minimum
levels. Therefore, signs with a rating of “marginal” will be scheduled for
replacement and replaced according to the following schedule:

By January 2015: All regulatory, warning, and green and white ground
mounted guide signs (except street name signs) with “marginal” ratings
will be replaced.

By January 2018: All street name signs with “marginal” ratings will be
replaced.

Signs with a rating of adequate shall be reviewed on a biannual basis.
When the retroreflectivity reaches a marginal condition, the sign shall be
scheduled for replacement.

RETROREFLECTIVE SHEETING MATERIALS

ASTM D4956 describes the types of retroreflective sheeting materials that
can be used on traffic signs. The new MUTCD minimum retroreflectivity
requirements refer to sheeting types as defined in ASTM D4956. Sheeting
types that can be used, according to the new requirements, are as follows
(current as of March 2008):

A. All prismatic sheeting materials may be used for all signs.

B. High Intensity Beaded (Type 1) and Super Engineer Grade (Type
II) may be used for all signs, except for the white legend on
overhead guide signs.

C. Engineer Grade (Type 1) may be used for all signs except for:
1. The white legend on guide signs.
2. The white legend on street name signs.
3. All yellow and orange warning signs.

Even though a particular type of sheeting may initially meet the minimum
retroreflectivity levels when new, it may quickly degrade to below the
minimum retroreflectivity levels.

The use of higher performance sheeting, even though it has a higher initial
cost, might provide a better life cycle cost for the agency.

The FHWA has developed a sheeting ID guide and has posted it at:
www.fhwa.dot.gov/retro. Also refer to Table 2A-3 in FHWA’s Know Your
Retro 2007 Information sheet.
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ONGOING REPLACEMENT PLAN

As the (Township/City) replaces roadway signs, they will document the
year installed and sheeting material used for each sign.

When the installation year and sheeting type of the sign are known, the
(Township/City) will use the Expected Sign Life method to maintain the
minimum retroreflectivity levels. Signs of known age and sheeting type will
be replaced just before their expected life has expired. The
(Township/City) will utilize the following schedule for replacement of signs
with known age and sheeting type:

Material Grade Replacement Interval
Engineer Grade (Type 1) 8 year replacement

High Intensity Beaded (Type llI) 10 year replacement
Prismatic Sheeting 12 year replacement

If the sign sheeting has a warranty exceeding the above interval, the
replacement interval may be extended to the number of years of the
warranty. If an engineering study is available showing that the expected
life may differ or be extended from the above schedule, the
(Township/City) may consider revising the above schedule as supported
by the engineering study. The (Township/City) may only consider
engineering studies that have consistent parameters and were performed
in a similar geographic area.

CONCLUSIONS

The information in this report is intended to serve as a framework for
ensuring that all traffic signs under the jurisdiction of the (Township/City)
are maintained at or above the minimum retroreflectivity levels as
determined by the FHWA.

A retroreflectivity assessment shall be completed by the (Township/City),
as outlined in Section VI of this report, for all signs with an unknown age
or sheeting type. After completion of the Visual Nighttime Assessment, a
replacement plan shall be prepared and implemented for all signs not
meeting the minimum retroreflectivity requirements.

As the (Township/City) replaces signs, the (Township/City) will document
the year installed and sheeting type and will use the Expected Sign Life
Method for maintaining minimum retroreflectivity levels.
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Therefore, the retroreflectivity levels of all signs subject to the
retroreflectivity standards will be maintained using a combination of the
Visual Assessment Method and Expected Sign Life Method, as described
herein.

As signs are replaced under this program, the (Township/City) will
consider the need for each sign. However, the (Township/City) will not
eliminate any signs from its roadway system without first adopting a
written sign removal policy.
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Appendix C:

Examples of Sign Management Agreements

The following is an example sign management agreement currently used by local agencies:

o Lac Qui Parle County/Madison Township Sign Maintenance Agreement



AGREEMENT FOR TRAFFIC SIGN MAINTENANCE SERVICES
BETWEEN LAC QUI PARLE COUNTY & MADISON TOWNSHIP

THIS AGREEMENT is made and entered into by and between the Township of Madison
(“Township™), and the County of Lac qui Parle (“County”), governmental subdivisions of the
State of Minnesota, pursuant to the authority granted to the parties by Minnesota Statutes 161.39
and 471.59.

Minnesota Statute 161.39 allows road authorities to contract with each other for technical and
engineering assistance and to perform maintenance on any highway, street, road, or bridge under
their jurisdiction, and

The Township requests that the County assist in the installation and maintenance of traffic signs
on Township roads.

In consideration of the mutual promises and covenants of each to the other contained in this
Agreement and other good and valuable consideration, the parties covenant and agree as follows:

SECTION 1. THE AGREEMENT

1.01. The County shall conduct an initial review and inventory of the Township signs and
create a database recording the inventory.

1.02. The Township shall review and approve the database for accuracy and completeness.

1.03.  The Township, upon completion, shall inform the County in writing of all signs it
replaces, removes or installs during the term of this Agreement so the County can update
the database.

1.04. By January 1* of each year the County shall submit to the Township a suggested list of
signs that should be installed or replaced during the year based upon the County’s Sign
Replacement Policy, a copy of which is attached hereto and marked as “Exhibit A.” The
placement and installation of signs will be in accordance with the Minnesota Manual of
Uniform Traffic Control Devices or other federal or state regulations.

1.05. By March 1* of each year the Township shall advise the County in writing as to which
suggested signs are to be installed or replaced.

1.06. The coordination, timing, and dispatching of County operators and equipment shall be at
the discretion of the County Engineer, County Maintenance Supervisor, or his/her direct
representative but all work will be completed by September 1% of each year.

1.07. The Township can request additional sign work during the year that if the County is
available will be handled by the County balancing inventory, equipment and staff.

1.08. The Township agrees to reimburse the County for all costs including but not limited to
labor, material and equipment arising from the initial sign inventory, development and



1.09.

1.10.

1.11.

1.12.

maintenance of Township sign data base, inventory and installation and replacement of
Township signs.

The Township shall reimburse the County monthly after receipt of invoice.

The term of this Agreement shall be for a period commencing on the date hereof and
terminating on December 31, 2007, and will automatically renew for additional one year
terms thereafter. Either party may terminate this agreement, at any time, upon 60 day
written notice.

Each party shall fully indemnify and hold harmless the other party against all claims,
losses, liability, suits, judgments, costs and expenses by reason of the action or inaction
of its employees participating in this joint arrangement. This agreement to indemnify and
hold harmless does not constitute a waiver by any participant of limitations on liability
provided under Minnesota States Statutes, Chapter 466. The parties of this agreement are
not liable for the acts or omissions of the other party to this agreement except to the
extent to which they have agreed in writing to be responsible for acts or omissions of the
other party.

Each party shall be responsible for injuries or death of its own personnel. Each party will
maintain workers’ compensation coverage, as required by law, on its personnel when
performing work pursuant to this agreement.

SECTION 2. GENERAL PROVISIONS

2.01.

2.02.

Notices. All notices or communications required or permitted pursuant to this
Agreement shall be either hand delivered or mailed to Township and County, certified
mail, return-receipt requested, at the following address:

Township County
Township of Madison Lac qui Parle County Engineer

Lac qui Parle County Hwy Department
C/O 308 6™ Avenue South

Madison, MN 56256

Either Party may change its address or authorized representative by written notice
delivered to the other party pursuant to this Section 2.01.

Survival of Representations and Covenants. The representations, covenants, and
agreements of the parties under this Agreement, and the remedies of either party for the
breach of such representations, covenants, and agreements by the other party shall
survive the execution and termination of this Agreement.




2.03. Alteration. Any alteration, variation, modification or waiver of the provisions of the
Agreement shall be valid only after it has been reduced to writing and duly signed by all
parties.

2.04. Waiver. The waiver of any of the rights and/or remedies arising under the terms of this
Agreement on any one occasion by any party hereto shall not constitute a waiver of any
rights and/or remedies in respect to any subsequent breach or default of the terms of this
Agreement. The rights and remedies provided or referred to under the terms of this
Agreement are cumulative and not mutually exclusive.

2.05. Interpretation According to Minnesota Law. This Agreement shall be interpreted and
construed according to the laws of the State of Minnesota.

2.06. Entire Agreement. This Agreement shall constitute the entire agreement between the
parties and shall supersede all prior oral or written negotiations.

2.07. Further Actions. The parties agree to execute such further documents and take such
further actions as may reasonably be required or expedient to carry out the provisions and
intentions of this Agreement, or any agreement or document relating hereto or entered
into in connection herewith.

IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be
executed by their duly authorized representatives as of the day and year first above written.

TOWNSHIP OF MADISON

Attest:
By: By:
Name: Name:
Title: Title:
Date: Date:
LAC QUI PARLE COUNTY APPROVED AS TO FORM:
By:
County Attorney
Name:

Title:  County Board Chairperson

Date:






