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1. INTRODUCTION

1.1 Background

This is a two-day Traffic Control Plan Development Course designed to enable the participants to obtain an
understanding of the fundamental concepts and MnDOT standard practices related to the design of traffic
control plans within the State of Minnesota.

1.2 Goals of Course

The main emphasis is to provide an overview of Temporary Traffic Control (TTC) plan development. At the
end of this course, you will be able to:
v’ List the common publications and guidelines used in temporary traffic control (TTC)
Identify devices and materials used in TTC
lllustrate a typical layout required for a TTC situation
Create a basic TTC plan set

ARNEE NN

Locate and navigate through the various specifications and provisions

1.3 Disclaimer

This manual is disseminated under the sponsorship of the Minnesota Department of Transportation
(MnDQT), Office of Traffic, Safety and Technology. MnDOT and Albeck & Associates assume no liability for
its contents or use thereof.

MnDOT does not endorse products or manufacturers. Trademarks of manufacturer’s names appear herein
only because they are considered essential to the object of this manual.
1.4 Acknowledgements

The development of this Traffic Control Plan Manual has been a result of the efforts of the MnDOT Office of
Traffic, Safety & Technology (OTST) and Albeck Gerken, Inc. The contributions by Ken Johnson, Jeffrey
Morey, Scott Meier, Adam Wellner, Ted Ulven and Ethan Peterson are gratefully acknowledged.

1.5 Contact Information

MnDOT’s technical experts are listed below with contact information.

Exhibit 1-1 TTC Technical Expert Contacts

Name Email Phone
Ken Johnson ken.johnson@state.mn.us 651-234-7386
Jeffrey Morey Jeffrey.morey@state.mn.us 651-234-7058
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1.6 MnDOT OTST Website

The MnDOT Office of Traffic, Safety and Technology website (see Exhibit 1-2) includes a wide variety of
traffic engineering information, including Work Zones. The website can be visited by going to:

www.dot.state.mn.us/trafficeng/index.html.

Click on the links to proceed to the appropriate Traffic Engineering Site. The Work Zones page is the bottom
link shown with the red arrow in the exhibit.

Exhibit 1-2

DEPARTMENT OF

m

Traffic Engineering Home

What we do

The Office of Traffic, Safety and
Technology establishes guidelines and
procedures - striving for uniformity in
traffic engineering - throughout the state
of Minnescta, and builds relaticnships
between state, county and city
engineering staff to resclve questions
about engineering and roadway safety

=)

Publications  Training

MnDOT OTST Website

TRANSPORTATION

Traffic Engineering

Approved/Qualified Products  Organizations

Engineering solutions for traffic safety

» Approved products

» Bicycling

® Cable median barriers

@ Corridor modelin

® Guidestar

# Intelligent Transportation Systems (ITS)
o Lightin:

@ Pavement markings

@ Pedestrians

» Reduced Conflict Intersections

* Roundabouts

* Rumble strips and stripes

@ Signals

* Signin:

e Speed limits

e Pedestrian accommodations through work zones

@ Tort claims

» Traffic safety

e Traffic topics webinars
® Trainin

@ Trivia and facts

@ Work zones

A multi-disciplinary approach
TOWARD
ZERO

DEATHS

TZD traffic safety solutions is a multi-disciplinary approach
incorperating

# Education

@ Enforcement

» Emergency services
@ Engineering

When a traffic safety issue is identified, changing the roadway
(traffic signals, signage and the like) may appear to be the
most direct solution; however, crash data and driver behavior
often reveals that engineering is just one component.

Details on the work zones website are listed in Section 2.6.1.

1.7 Written Communications Policy

To request this document in an alternative format, please contact the Affirmative Action Office at 651-366-
4723 or 1-800-657-3774 (Greater Minnesota); 711 or 1-800-627-3529 (Minnesota Relay). You may also
send an e-mail to ADArequest.dot@state.mn.us. (Please request at least one week in advance).
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1.8 Glossary of Terms

The following words and terms, when used in this manual, have the following meanings, unless the context

clearly indicates otherwise.

Term Definition

Active work zone

The portion of a work zone where construction, maintenance or utility
workers are on the roadway or on the shoulder of the highway, and
workers are adjacent to an active travel lane. Workers are not considered
adjacent to an open travel lane if they are protected by a traffic barrier and
no ingress or egress to the work zone exists through an opening in the
traffic barrier.

Activity Area

That part of a TTC zone activity area where the work actually takes place. It
consists of the work space, traffic space and one or more buffer spaces.

ADT - Average daily traffic

The total volume of traffic during a number of whole days, more than 1
day and less than 1 year, divided by the number of days in that period.

Advance Warning Area

That part of a TTC zone used to inform the motorist what to expect ahead.
This area may contain anywhere from a single sign or a rotating/strobe
light on a vehicle to a series of signs and the use of a portable changeable
message sign (PCMS). The location of the beginning of the TTC zone is
dependent on it's visibility to motorists. Good visibility is achieved where
the sight distance is sufficient to meet decision sight distance.

Advance Warning Sign
Spacing

The distance between signs or between a sign and some other location or

device in the Advance Warning Area. It is determined by the posted speed
limit. This will ensure that the motorist has sufficient time to read the signs
and react accordingly.

Advisory Speed The recommended speed for all to safely negotiate a potentially hazardous
condition, such as a curve within a crossover or a reduction in lane capacity
which would lead to a delay causing a natural reduced speed condition.
(see Section 2.6.8).

Approach Sight Distance The distance which a motorist can visually identify a work space. The work

space may be the flagger station, a lane closure, a slow moving or stopped
vehicle, or any other situation which requires adjustments by the motorist.

Alternate Pedestrian

An alternate pedestrian route is used when an existing pedestrian access

Access Route (APR) route is blocked by construction, alteration, maintenance, or other
temporary conditions.

Attended Work Space A work space is considered to be attended when the TTC devices are
reviewed for knock-downs or other needed adjustments on an hourly
basis.

Buffer Space The space which provides a margin of safety for both the driver and the

workers. It is important that the buffer space be free of equipment,
workers, material and vehicles and can be used in conjunction with “Roll
Ahead Distance”.
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Term Definition

Clear Zone The total roadside border area, starting at the edge of the traveled way,
that is available for an errant driver to stop or regain control of a vehicle.
This area might consist of a shoulder, a recoverable slope, and/or a
nonrecoverable, traversable slope with a clear run-out area at its toe.

Crashworthy Is a characteristic of roadside devices that have been successfully crash

tested in accordance with a national standard such as the National
Cooperative Highway Research Program Report 350, “Recommended
Procedures for the Safety Performance Evaluation of Highway Features” or
"Manual for Assessing Safety Hardware (MASH)".

Decision Sight Distance

the total distance traveled during the length of time required for a driver
to:

v detect an unexpected or otherwise difficult-to-perceive information
source or hazard in a roadway environment that may be visually
cluttered,

v recognize the hazard or its potential threat,
v’ select an appropriate speed and path, and
v initiate and complete the required maneuver safely and efficiently.

The decision sight distance is used to determine the minimum advance
warning distance to the first temporary construction sign. When
determining minimum sight distance to flaggers and mobile operations,
these distances also apply. The required Decision Sight Distances (D) are
included in the TTC Distance Charts.

Delineator

A retroreflective device mounted on the road surface or at the side of the
roadway in a series to indicate the alighment of the roadway, especially at
night or in adverse weather.

Designated Bicycle Route

A system of bikeways designated by the jurisdiction having authority with
appropriate directional and informational route signs, with or without
specific bicycle route numbers.

Divided Road A highway or two roadways where opposing traffic is separated by a
median (ditch, barrier, curbing, etc.), and the median is generally wide
enough to place TTC devices. Temporary traffic control for divided multi-
lane roads may be also used for one-way roadways.

Downstream A term that refers to a location that is encountered by traffic subsequent to

an upstream location as it flows in an "upstream to downstream” direction.
For example, "the downstream end of a lane line separating the turn lane
from a through lane on the approach to an intersection" is the end of the
lane line that is closest to the intersection.

Downstream Taper

The taper at the end of the activity area which guides traffic back into its
original lane. When used, this taper is a minimum length of approximately
100 feet with a 20 foot spacing between channelizing devices.
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Term Definition

Duration The length of time any work operation occupies a specific location or
causes a traffic obstruction without changing the location. This time is
measured from the first disruption to traffic until the total clearing of the
area. The following durations are defined in overlapping intervals since TTC
layouts for longer durations may always be used for shorter durations,
especially when roadway attributes such as traffic volume and speed, and
the work space location may warrant higher levels of traffic control.

v Mobile - when an operation is continuously moving or stopped
in one location for periods of 15 minutes or less. The traffic
control devices are typically vehicle-mounted. The work area
should change by at least the decision sight distance for it to be
considered a change in location.

v Short Duration - when an operation stays in one location during
daylight conditions from 15 minutes to one hour. Since it often
takes longer to set up and remove traffic control that it would to
perform the work - and workers may be more exposed in the set
up and take down procedures, simplified control procedures (as
compared to Short Term) may be warranted.

v Short Term - when an operation stays in one location during
daylight conditions from 15 minutes to twelve hours, such that
advance signing and channelizing devices are required.

v Intermediate Term/Night - when an operation stays in one
location during daylight conditions from 15 minutes to no more
than 3 days, or stays in one location during hours of darkness.
Advance signing and larger channelizing devices (Type B) are
required.

v" Long Term - when an operation stays in one location for more
than 3 days. A project specific Traffic Control Plan is typically
required. For State Projects within the metro district a
Transportation Management Plan Scoping Worksheet may be
required. This can be found at
http://www.dot.state.mn.us/metro/trafficeng/control_striping.
html.

Engineering Judgment The evaluation of available pertinent information, and the application of
appropriate principles, provisions, and practices as contained in the MN
MUTCD and other sources, for the purpose of deciding upon the
applicability, design, operation, or installation of a traffic control device.
Engineering judgment shall be exercised by an engineer, or by an individual
working under the supervision of an engineer, through the application of
procedures and criteria established by the engineer. Documentation of
engineering judgment is not required. See Section 2.5.2.
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Engineering Study

The comprehensive analysis and evaluation of available pertinent
information, and the application of appropriate principles, provisions, and
practices as contained in the MN MUTCD and other sources, for the
purpose of deciding upon the applicability, design, operation, or
installation of a traffic control device. An engineering study shall be
performed by an engineer, or by an individual working under the
supervision of an engineer, through the application of procedures and
criteria established by the engineer. An engineering study shall be
documented. See Section 2.5.2.

Exposure Control

Traffic management strategies to avoid work zone crashes involving

Measures workers and motorized traffic by eliminating or reducing traffic through the
work zone, or diverting traffic away from the work space.

Expressway A high speed, multilane, divided highway which is generally an arterial road
with a posted speed greater than 55 mph. Most intersections are at-grade,
although grade separated interchanges may exist.

Flare Rate The flare rate is the rate at which the Temporary barrier approaches the

traveled way.

Following Distance

The distance in a mobile operation between the shadow vehicle and the
work vehicle. It is used to provide advance warning to traffic that some
type of work is being done within the traffic lane. Traffic will have to
change lanes, slow down and wait for a safe time to pass, or adjust their
position within the lane to allow for a narrower traffic lane. The shadow
vehicle shall be equipped with appropriate advance warning signing.

Freeway

A divided highway with full control of access.

High Speed Road

A roadway where the posted speed limit is 45 miles per hour or greater.

Interim Pavement
Markings

Pavement Markings that are a thinner marking applied in order to maintain
traffic until the next lift or permanent markings can be placed. See
additional information in Section 3.4.

Lane Closure

A closure of one or more lanes of the roadway to traffic. Generally, a
minimum lane width of 10 feet is required for a traffic operation. Work
operations that restrict adjacent lane width should consider various lane
closure alternatives depending upon volume and speeds on the roadway.

Intelligent Work Zone
(IW2)

A system of devices that provides motorists, and/or workers, “real-time”
information for improved mobility and safety through a work zone.

Late Merge

See “Zipper Merge”

Lane Width

For temporary traffic control purposes, a minimum lane width of 10 feet
shall be provided. The lane width should be no less than 11 feet on multi-
lane roads.
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Term Definition

Lateral Buffer Space

The space that separates the traffic space from the work space. It is
typically the extra space provided between traffic and workers,
excavations, pavement edge drop-offs, or an opposing lane of traffic.
Traffic lanes may be closed to provide for lateral buffer space. See the
longitudinal drop-off guidelines (pages 6k-xxi thru 6k-xxiii) of this MN
MUTCD for more information.

Longitudinal Buffer Space

The distance between the transition area and the work space. If a driver
does not see the advance warning or fails to negotiate the transition area,
a buffer space provides room to stop before the work space.

Low Speed Road

A roadway where the posted speed limit is 40 miles per hour or less.

Merging Taper The taper used on a multi-lane road to close a lane and combine its traffic
from that of the adjacent lane. Its length is dependent on the posted speed
of the roadway. Higher speeds require a longer distance for traffic to
merge lanes.

MN MUTCD The current edition of the Minnesota Manual on Uniform Traffic Control

Devices, Part 6 addresses temporary traffic control.

Mobile Buffer Space

The distance in a mobile operation between the shadow vehicle and the
work vehicle. This distance is dependent on whether the shadow vehicle is
being used as an advance warning device or as a blocking/protection
device for the work vehicle. Usually used in conjunction with “Roll Ahead
Distance”.

Modes of Transportation

Motor vehicles (including buses and trucks), transit, bicycles or pedestrians.

Motorist

An operator of a motorized vehicle intended to be used on a roadway.

Multi-Lane Road

A roadway where two or more lanes of traffic travel in the same direction.
A multi-lane roadway may be classified as either undivided or divided.

Normal Speed Limit

The statutory or posted speed limit that existed before temporary traffic
control was established, for example, prior to the beginning of a work
zone. It is used to determine the spacings of TTC devices and the lengths of
various tapers on the TTC Layouts.

Off Shoulder A work space located primarily off of the shoulder, or which causes a little
or no restrictions on the use of the shoulder. This work space should have
little or no interference with traffic such that traffic speeds generally are
not reduced.

Portable Changeable PCMS are variable message signs that can be moved to a location as

Message Sign (PCMS) required. In moving operations, portable sighs may be mounted on a truck.

See Section 2.6.9.

Posted Speed Limit

The speed limit is speed shown on regulatory Speed Limit signs.

Positive Protection

Positive Protection is the use of devices that contain and/or redirect
vehicles, reducing the risk of vehicle intrusion into the workspace.
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Protection Vehicle

The vehicle that is placed -upstream of the work space and equipment to
block errant motorists from entering the work space.

Public Information Plan
(PIP)

A plan that informs the public of the impacts on traffic and the general area
during or prior to construction.

Road, Roadway

That portion of a highway improved, designed , or ordinarily used for
vehicular travel and parking lanes, but exclusive of the sidewalk, berm, or
shoulder even though such sidewalk, berm, or shoulder is used by persons
riding bicycles or other human-powered vehicles.

Roll Ahead Distance

The recommended minimum distance between a protection vehicle and
the work space.

Shadow Vehicle

The vehicle placed in advance of the work space in a mobile operation to
provide advance warning to motorists. Because mobile operations
generally have all advance warning signing mounted on vehicles, the
spacing between vehicles should be the Following Distance (F) as included
in the TTC Distance Charts.

Shifting Taper

The taper used to move traffic from the traffic lane onto a by-pass or
shoulder. This traffic maneuver generally requires half the distance than a
merging taper. See the TTC Distance Charts for the length of a shifting
taper called L/2.

Shoulder Closure

A closure of the roadway shoulder for work operations. The shoulder then
becomes unusable by traffic for vehicle maneuvers or break-downs. TTC
layouts for work operations using or on a shoulder are dependent on the
type of shoulder usage and duration.

Shoulder Taper

The taper used to close the shoulder off to traffic so that shoulder work can
be done or equipment can be placed on the shoulder. Since this taper is
used to guide errant traffic back to its normal lane path, it does not require
a full merge distance. The taper length is reduced to one-third of a merging
taper length.

Significant Projects

Is defined as one that, alone or in combination with other concurrent
projects nearby, is anticipated to cause sustained work zone impacts that
are greater than what is considered tolerable based on State policy and/or
engineering judgment. See the MN work zone safety and mobility policy as
described in Section 2.6.13.

Temporary Pavement
Markings

Pavement markings placed for staging of traffic on long term projects.

Temporary Pedestrian
Access Route (TPAR)

A TPAR is a temporary pedestrian route that is fully accessible and meets
the standards and guidelines.
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Term Definition

Temporary Traffic Control | ATTC plan describes TTC measures to be used for facilitating road users
(TTC) Plan through a work zone or an incident area. TTC plans play a vital role in
providing continuity of effective road user flow when a work zone,
incident, or other event temporarily disrupts normal road user flow.
Important auxiliary provisions that cannot conveniently be specified on
project plans can easily be incorporated into Special Provisions within the
TTC plan.

Temporary Traffic Control | An area of a highway where road user conditions are changed because of a
(TTC) Zone work zone or incident by the use of temporary traffic control devices,
flaggers, uniformed law enforcement officers, or other authorized
personnel. See figures 6k-6 and 6k-7 of the MN MUTCD, component parts
of a temporary traffic control zone.

Termination Area That part of a TTC zone located beyond the work space which guides traffic
back into its normal traffic path. A longitudinal buffer space may be used
between the end of the work space and the beginning of the downstream
taper.

TPAR Device TPAR devices are pedestrian elements (such as temporary curb ramps,
pedestrian channelizers, sidewalk barricades, etc) that meet the
parameters defined in PROWAG.

Traffic Control Device A sign, signal, marking, or other device used to regulate, warn, or guide
traffic, placed on, over or adjacent to a street, highway, pedestrian facility,
or shared-use path by authority of a public agency having jurisdiction.

Traffic Space That part of the roadway open to traffic that is next to the activity area.
Traffic routing is provided with channelizing devices of various sizes and
shapes. For a description of the various types of channelizing devices and
their general uses, see the temporary traffic control devices section (page
6k-xiii) of the MN MUTCD.

Transition Area That part of the TTC zone that moves the traffic from its normal path or
lane into the traffic space. This movement of traffic is done through the use
of channelizing devices and directional signing placed in various types of

tapers.
Transportation An area designated by the Secretary of Transportation, having an
Management Area urbanized area population of over 200,000, or upon special request from

the Governor and the MPO designated for the area (see the Work Zone
Safety and Mobility Policy in Section 2.6.13). There is only one in
Minnesota (the Minneapolis/St. Paul area).

Transportation Lays out a set of coordinated strategies and describes how these strategies
Management Plan (TMP) will be used to manage the impacts of a project during construction. It may
include the TCP, TOP and PIP (see the Work Zone Safety and Mobility Policy
in Section 2.6.13).
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Term Definition

Transportation Operations
Plan (TOP)

A plan that includes Demand Management Strategies, Corridor\Network
Management Strategies, Work Zone Safety Management Strategies and
Traffic\Incident Management and Enforcement Strategies. Traffic modeling
may be required.

Turn Lane Closure

The closure of a right or left turn lane for work operations. Signing in the
TTC zone shall provide adequate warning to the motorists and may provide
an alternative turning maneuver. Layouts from the various roadway types
should be reviewed for the best alternate depending upon roadway
intersection design, traffic control (stop, yield, signals, etc.), speed limit and
volume.

Two Way Taper

The taper used on two-lane, two-way road to change the road into a single
lane of two-way traffic. It is primarily used for flagging operations.

Two-Lane, Two-Way Road

A roadway consisting of two single opposing lanes of undivided traffic.

Two-Way Left Turn Lane
(TWLTL)

That part of the roadway that has a continuous two-way left turn lane
located between the opposing lanes of traffic. This design variation may be
found on either two-lane, two-way roads or multi-lane undivided roads.

Undivided Road

A roadway where opposing traffic lanes have no physical separation except
pavement markings (where required).

Upstream

A term that refers to a location that is encountered by traffic prior to a
downstream location as it flows in an "upstream to downstream” direction.
For example, "the upstream end of a lane line separating the turn lane
from a through lane on the approach to an intersection" is the end of the
lane line that is farthest from the intersection.

Urban Street

A type of street normally characterized by relatively low speed, wide
ranges in traffic volume, narrower roadway lanes, frequent intersections,
significant pedestrian traffic, and more roadside obstacles.

Volume

The number of vehicles passing a given point on the roadway during a
given timeframe. Commonly used volume rates in temporary traffic control
are Average Daily Traffic (ADT) and vehicles per hour (vph).

Work Space

That part of the TTC zone closed to traffic and set aside for workers,
equipment and materials. The space requirements for a specific TTC Zone
will determine the type of TTC layout that is appropriate for the project.
The layout will specify the appropriate sign locations, flagger stations and
tapers depending on the type of work space.

Work Zone

A segment of highway or street where a road authority or its agent is
constructing, reconstructing, or maintaining the physical structure of the
roadway, its shoulders, or features adjacent to the roadway, including
underground and overhead utilities and highway appurtenances, when
workers are present. See full definition in Section 2.3.
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Term Definition

Work Zone Speed Limits A temporary regulatory speed limit in a temporary traffic control zone. This
speed limit requires proper documentation to approve and install. See
work zone speed limit guidelines at the following website for details:

www.dot.state.mn.us/speed/pdf/WZSpeedLimitGuideline.pdf

Zipper Merge (Late Merge) | When a lane is closed in a construction zone, a zipper merge occurs when
motorists use both lanes of traffic until reaching the defined merge area,
and then alternate in "zipper" fashion into the open lane.
v In an Active Zipper Merge, sensors and intelligence tell drivers
when to use the Zipper Merge.
v In a Passive Zipper Merge, signs or PCMS notifying drivers to use
Zipper Merge when backups occur.

February 2017 Page |1-11 Introduction


http://www.dot.state.mn.us/speed/pdf/WZSpeedLimitGuideline.pdf

Y e N e e AT ON TTC Plan Development Course Manual

This page is intentionally left blank.

February 2017 Page |1-12 Introduction



YY) SR nsroRTATION TTC Plan Development Course Manual

2. TEMPORARY TRAFFIC CONTROL OVERVIEW

2.1 General

A Temporary Traffic Control (TTC) Zone (aka Work Zone) is an area of a roadway where road user conditions
are changed because of a work space or incident by the use of TTC devices, flaggers, uniformed law
enforcement officers or other authorized personnel. The type of operation planned, space requirements,
time duration, and roadway characteristics for a specific TTC Zone will determine the appropriate
procedures and preparation needed for the work zone.

Safety in the work zone is the primary consideration to be addressed in a TTC plan. A work zone may be as
small as a single worker stopping alongside the roadway, to a mobile maintenance operation, to a flagger
controlled lane closure, to a reduction of lanes on a multi-lane roadway and up to detoured traffic for a full
roadway closure. The TTC plan must provide a safe work place and a safe route for the motorist and users
of other transportation modes, such as pedestrians and bicyclists.

While Safety is of primary importance, mobility is also a consideration. Lack of mobility through a
temporary traffic control zone can lead to frustration of drivers resulting in aggressive or otherwise unsafe
driving behavior.

The topics in the manual address TTC over a longer period of time that requires a TTC plan.

Various laws, policies, standards, guidelines, and information are required to provide for this safety and
mobility. The documents found through this chapter are a collection of Work Zone Design Tools which
provide guidance to the project planner, temporary traffic control designer, contractors and field personnel.

The Minnesota Manual on Uniform Traffic Control Devices (MN MUTCD) defines the
term “temporary traffic control” as:

“Temporary Traffic Control Zone—an area of a highway where road user conditions
are changed because of a work zone or incident by the use of temporary traffic

@ control devices, flaggers, uniformed law enforcement officers, or other authorized
personnel.”

Some refer to this term as “work zone traffic control,” which is the most common type
of temporary traffic control.

2.2 MN MUTCD Chapter 6B - Fundamental Principles

The following is a handout from the MN MUTCD Chapter 6B on TTC Fundamental Principles. The MN
MUTCD can be downloaded from the following web link:

www.dot.state.mn.us/trafficeng/publ/index.html
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PART 6. TEMPORARY TRAFFIC CONTROL
Chapter 6B. Fundamental Principles

6B.1 Fundamental Principles of
Temporary Traffic Control

SUPPORT:

Construction, maintenance, utility, and incident zones can
all benefit from TTC to compensate for the unexpected or
unusual situations faced by road users. When planning for
TTC in these zones, it can be assumed that it is appropriate
for road users to exercise extra caution. Even though road
users are assumed to be using extra caution, special care is
still needed in applying TTC techniques.

Special plans preparation and coordination with transit,
other highway agencies, law enforcement and other
emergency units, utilities, schools, and railroad companies
might be needed to reduce unexpected and unusual road user
operation situations.

During TTC activities, commercial vehicles might need
to follow a different route from passenger vehicles because
of bridge, weight, clearance, or geometric restrictions. Also,
vehicles carrying hazardous materials might need to follow
a different route from other vehicles. . The Hazardous
Materials and National Network signs are included in
Sections 2B.62 and 2B.63, respectively.

Experience has shown that following the fundamental
principles of Part 6 will assist road users and help protect
workers in the vicinity of TTC zones. While these principles
provide guidance for good TTC for the practitioner, they do
not establish standards and warrants.

GUIDANCE:

Road user and worker safety and accessibility in TTC
zones should be an integral and high-priority element of
every project from planning through design and construc-
tion. Similarly, maintenance and utility work should be
planned and conducted with the safety of drivers, bicyclists,
pedestrians (including those with disabilities), and workers
being considered at all times. If the TTC zone includes a
grade crossing, early coordination with the railroad
company or light-rail agency should take place.

SUPPORT:

Formulating specific plans for TTC at traffic incidents is
difficult because of the variety of situations that can arise.

6B-1

GUIDANCE:

The following are the seven fundamental principles of
TTC:

1. General plans or guidelines should be developed to
provide safety for motorists, bicyclists, pedestrians,
workers, enforcement/emergency officials, and
equipment, with the following factors being
considered:

A. The basic safety principles governing the design of
permanent roadways and roadsides should also
govern the design of TTC zones. The goal should
be to route road users through such zones using
roadway geometrics, roadside features, and TTC
devices as nearly as possible comparable to those
for normal highway situations.

B. ATTC plan, in detail appropriate to the complexity
of the work project or incident, should be prepared
and understood by all responsible parties before
the site is occupied. Any changes in the TTC plan
should be approved by an official knowledgeable
(for example, trained and/or certified) in proper
TTC practices.

2. Road user movement should be inhibited as little as
practical, based on the following considerations:

A. TTC at work and incident sites should be designed
on the assumption that drivers will only reduce
their speeds if they clearly perceive a need to do so
(see Section 6C.1).

B. Frequent and abrupt changes in geometrics such as
lane narrowing, dropped lanes, or main roadway
transitions that require rapid maneuvers, should be
avoided.

C. Work should be scheduled n a manner that
minimizes the need or lane closures or alternate
routes, while still getting the work completed
quickly and the lanes or roadway open to traffic as
soon as possible.

D. Attempts should be made to reduce the volume of
traftic using the roadway or freeway to match the
restricted capacity conditions. Road users should
be encouraged to use alternative routes. For high-
volume roadways and freeways, the closure of
selected entrance ramps or other access points and
the use of signed diversion routes should be
evaluated.

E. Bicyclists and pedestrians should be provided with
access and reasonably safe passage through the
TTC zone.

December, 2011
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F. If work operations permit, lane closures on high-
volume streets and highways should be scheduled
during off-peak hours. Night work should be
considered if the work can be accomplished with a
series of short-term operations.

G. Early coordination with of officials having juris-
diction over the affected cross streets and
providing emergency services should occur if
significant impacts to roadway operations are
anticipated.

3. Motorists, bicyclists, and pedestrians should be guided

in a clear and positive manner while approaching and

traversing TTC zones and incident sites. The

following principles should be applied:

A. Adequate warning, delineation, and channelization
should be provided to assist in guiding road users
in advance of and through the TTC zone or
incident site by using proper pavement marking,
signing, or other devices that are effective under
varying conditions. Providing information that is
in usable formats by pedestrians with visual dis-
abilities should also be considered.

B. TTC devices inconsistent with intended travel
paths through TTC zones should be removed or
covered. However, in intermediate-term stationary,
short-term, and mobile operations, where visible
permanent devices are inconsistent with intended
travel paths, devices that highlight or emphasize
the appropriate path should be used. Providing
traffic control devices that are accessible to and
usable by pedestrians with disabilities should be
considered.

C. Flagging procedures, when used, must provide
positive guidance to road users traversing the TTC
zone.

4. To provide acceptable levels of operations, routine day

and night inspections of TTC elements should be

performed as follows:

A. Individuals who are knowledgeable (for example,
trained and/or certified) in the principles of proper
TTC should be assigned responsibility for safety in
TTC zones. The most important duty of these
individuals should be to check that all TTC devices
of the project are consistent with the TTC plan and
are effective for motorists, bicyclists, pedestrians,
and workers.

B. As the work progresses, temporary traffic controls
and/or working conditions should be modified, if
appropriate, in order to provide mobility and
positive guidance to the road user and to promote
worker safety. The individual responsible for TTC
should have the authority to halt work until
applicable or remedial safety measures are taken.

December, 2011

C. TTC zones should be carefully monitored under
varying conditions of road user volumes, light, and
weather to check that applicable TTC devices are
effective, clearly visible, clean, and in compliance
with the TTC plan.

D. When warranted, an engineering study should be
made (in cooperation with law enforcement
officials) of reported crashes occurring within the
TTC zone. Crash records in TTC zones should be
monitored to identify the need for changes in the
TTC zone.

. Attention should be given to the maintenance of

roadside safety during the life of the TTC zone by

applying the following principles:

A. To accommodate run-off-the-road incidents,
disabled vehicles, or emergency situations, unen-
cumbered roadside recovery areas or clear zones
should be provided where practical.

B. Channelization of road users should be accom-
plished by the use of pavement markings, signing,
and crashworthy channelizing devices.

C. Work equipment, workers' private vehicles,
materials, and debris should be stored in such a
manner to reduce the probability of being impacted
by run-off-the-road vehicles.

. Each person whose actions affect TTC zone safety,

from the upper-level management through the field
workers, should receive training appropriate to the job
decisions each individual is required to make. Only
those individuals who are trained in proper TTC
practices and have a basic understanding of the
principles (established by applicable standards and
guidelines, including those of this Manual) should
supervise the selection, placement, and maintenance
of TTC devices used for TTC zones and for incident
management.

. Good public relations should be maintained by

applying the following principles:

A. The needs of all road users should be assessed such
that appropriate advance notice is given and
clearly defined alternative paths are provided.

B. The cooperation of the various news media should
be sought in publicizing the existence of and
reasons for TTC zones because news releases can
assist in keeping the road users well informed.

C. The needs of abutting property owners, residents,
and businesses should be assessed and appropriate
accommodations made.

D. The needs of emergency service providers (police,
fire, and medical) should be assessed and
appropriate coordination and accommodations
made.

February 2017

Page | 2-3

Temporary Traffic Control Overview

**XHANDOUT***

**¥EHANDOUT***



***HANDOUT***

*E*HANDOUT***

www.dot.state.mn.us/trafficeng/publ/index.html

m1 DEPARTMENT OF
TRANSPORTATION

TTC Plan Development Course Manual

E. The needs of railroads and transit should be
assessed and appropriate coordination and accom-
modations made.

F. The needs of operators of commercial vehicles
such as buses and large trucks should be assessed
and appropriate accommodations made.

STANDARD:

Before any new detour or temporary route is opened to
traffic, all necessary signs shall be in place.

All TTC devices shall be removed as soon as practical
when they are no longer needed. When work is suspended
for short periods of time, TTC devices that are no longer
appropriate shall be removed or covered.

6B-3

December, 2011
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2.3 Legal Authority for Transportation

Legal authority for transportation is found in the Minnesota Statutes, Chapters 160 to 174A. The Statutes
can be found at https://www.revisor.mn.gov/statutes/.

Exhibit 2-1 Minnesota Statutes Website

@) MN Legisiature (@] GetConnected (2] Aboutthe Legisiature 0] Mobile Site Search the MN Legisiature | [(EY

House Senate Joint Schedules Legislators Committees Bills Law Multimedia Publications

THE OFFICE OF THE

EVISOR OF STATUTES

. T !
o O s

Retrieve by number [ Statutes v B Statutes Laws Rules CourtRules Constitution  Revisor's Office v Search Law by Keyword =)

2016 Minnesota Statutes

Minnesota Statutes is a compilation of the general and permanent laws of the state. Read more...

Resources

Search Minnesota Statutes

Statutes for prior years are also available.

Search by Keyword

B About Minnesota Statutes
Advanced Search 2016 Table of Chapters
Table of Chapters égégalsetdames newpRmendedios
Chapters — 2016 Statutes Topics (Index)
1-24 JURISDICTION, CIVIL DIVISIONS RN D)
3-3E LEGISLATURE

4-9 CONSTITUTIONAL OFFICES AND DUTIES @ preface

10-128 GOVERNMENT MISCELLANY T contents

13-13C DATA PRACTICES = —

130 MEETINGS OF PUBLIC BODIES

14-15A STATE AGENCIES T Table 1

158 CAPITOL AREA W index 1

15C- 16 FRAUDULENT STATE CLAIMS = Y—

16A - 16E ADMINISTRATION AND FINANCE

17-43 AGRICULTURE

43a STATE EMPLOYMENT

44 CITY MERIT SYSTEMS

44A - 45 COMMERCE

Chapter 169.011, Definitions includes the following:

Subd. 95.Work zone. "Work zone" means a segment of street or highway for which:

(1) aroad authority or its agent is constructing, reconstructing, or maintaining the physical structure of
the roadway, which may include, but is not limited to, shoulders, features adjacent to the roadway,
and utilities and highway appurtenances, whether underground or overhead; and

(2) any of the following applies:

(i) official traffic-control devices that indicate the segment of street or highway under

construction, reconstruction, or maintenance, are erected;
(i) one or more lanes of traffic are closed,;
(iii) a flagger under section 169.06, subdivision 4a, is present;
(iv) a construction zone speed limit under section 169.14, subdivision 4, is established; or
(

v) aworkers present speed limit under section 169.14, subdivision 5d, is in effect
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2.4 Federal Regulations

Title 23 of the United States Code (U.S.C) outlines the role of highways in the United States Code
(www.ecfr.gov/). Part 630 Subpart J covers Work Zone Safety and Mobility and Subpart K outlines
Temporary Traffic Control Devices.

2.5 Engineering Standards

2.5.1 MN MUTCD Text Headings
When used in the sections of the MN MUTCD (see Section 2.6.3), the text headings shall be defined as

follows:

STANDARD

OPTION:

Q
:

SUPPORT:

A statement of required, mandatory, or specifically prohibitive practice regarding a traffic
control device. The verb “shall” is typically used. Standards are sometimes modified by
Options.

A statement of recommended, but not mandatory, practice in typical situations, with
deviations allowed if engineering judgment or engineering study indicates the deviation to be
appropriate. The verb “should” is typically used. Guidance statements are sometimes
modified by Options.

A statement of practice that is a permissive condition and carries no requirement or
recommendation. Options may contain allowable modifications to a Standard or Guidance.
The verb “may” is typically used.

An informational statement that does not convey any degree of mandate, recommendation,
authorization, prohibition, or enforceable condition. The verbs “shall”, “should”, and “may”

are not used in Support statements.

Exhibit 2-2 is an example of the text headings used for Section 6H-4 from the MN MUTCD.

Exhibit 2-2

Text Heading Example from MN MUTCD

TTC plans and devices shall be the responsibility of the
authority of a public body or official having jurisdiction for
guiding road users. There shall be adequate statutory
authority for the implementation and enforcement of needed
road user regulations, parking controls, speed zoning, and
management of traffic incidents. Such statutes shall provide
sufficient flexibility in the application of TTC to meet the
needs of changing conditions in the TTC zone.

Temporary facilities, including pedestrian routes around
work sites, are also covered by the accessibility require-
ments of the Americans with Disabilities Act of 1990 (ADA)
(Public Law 101-336, 104 Stat. 327, July 26, 1990. 42 USC
12101-12213 (as amended)).

The TTC plan should start in the planning phase and
continue through the design, construction, and restoration
phases. The TTC plans and devices should follow the
principles set forth in Part 6. The management of traffic
incidents should follow the principles set forth in Chapter
6.

TTC plans may deviate from the typical applications
described in Chapter 6H to allow for conditions and require-
ments of a particular site or jurisdiction.
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2.5.2 Engineering Judgment and Documentation

In many instances, engineering judgment is required when standards cannot be fully met. For instance, in
the definition of Guidance above, it states, “deviations allowed if engineering judgment or engineering
study indicates the deviation”. The definition of engineering judgment from the MN MUTCD section 1A.13
states:

Engineering Judgment - the evaluation of available pertinent information, and the application of
appropriate principles, provisions, and practices as contained in this Manual and other sources, for the
purpose of deciding upon the applicability, design, operation, or installation of a traffic control device.
Engineering judgment shall be exercised by an engineer, or by an individual working under the
supervision of an engineer, through the application of procedures and criteria established by the
engineer. Documentation of engineering judgment is not required.

While “documentation of engineering judgment is not required”, it is highly recommended. For liability
purposes, it is important to document engineering judgment. Often, tort claims occur many months or
years later. Documentation of decisions, including minutes of meetings, notes in a diary, notes on a plan,
etc. become very important during depositions and trials.

implementation during construction results in not only a better design and safer

Proper documentation of decision making during design and proper review and
@ work zone, but clearly reduces risk and liability.

2.6 Associated Manuals and Guideline

There are a variety of manuals and guidelines related to TTC. In this section, some of the more common
manuals are presented.

2.6.1 Work Zone Manuals and Guidelines Website

The Work Zone manuals and guidelines website (see Exhibit 2-3) includes a large variety of publications
related to work zones. The website can be visited by going to:

www.dot.state.mn.us/trafficeng/workzone/wzmanual.html

Please be sure to visit the website to view the most up-to-date resources.
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Exhibit 2-3 Work Zone Manuals and Guidelines Website
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Work Zone - Overview
Includes manuals, guidelines, checklists, specifications and tech memos

Traffic Engineering | Publications | Work Zone Training | Work Zone Committee | Contact Us

. @ Work Zone questions and
ADA in Work Zones Work Zone Safety Resources ornenE]

What is wanted. needed and/or A work zone (also known as a Temporary Traffic Control (TTC) Zone) is an area of a
required? MnDOT conducted a roadway where road user conditions are changed because of a work space or .
workshop and demonstration on ADA incident by the use of TTC devices, flaggers, uniformed law enforcement oficers or  ® Manuals and Guidelines
compliance in Maintenance and other authorized personnel. ° [IcRepons
Construction work zones  more ) ) v Jehnical Memoranta
The type of operation planned, space requirements, time duration, and roadway ® TTC Device Standards
characteristics for a specific TTC Zone will determine the appropriate procedures » ADAIn Work Zones

and preparation needed for the work zone. » Special Provisions

Safety in the work zone is the primary consideration to be addressed in a TTC plan. ° Sample TTC Plan (PDF)

Awork zone may be as small a5 a single worker stopping along side the roadway, ~ ° 3amale TTC Pian (DGN)

to a mobile maintenance operation, to a flagger controlled lane closure, to a @ Template Sheets

reduction of lanes on a multi-lane roadway and up to detoured traffic for a full Traffic Engineering Siles

roadway closure. The TTC plan must provide a safe work place, and a safe route ® ADA (TPAR)

for the pedestrian and the motorists. ® Approved Products
Caorridor Modeling

Vvarious laws, policies, standards, guidelines, and information are required to T

provide for this safety. The documents found through this page are a collection of \ntelligent Transporiaion

Work Zone Design Tools which provide guidance to the project planner. temporary J—bs stems (IT5)

trafiic control designer. contractors and field personnel. These tools are found inthe "2 =m0

Quick Links on the right-side menu of this web page. The tools include manuals, é

guidelines on currenf practices, reports on past studies, the latest technical Pedestrians in Work

memorandum related to Traffic Engineering topics, standards for various TTC

devices. and the collection of special provisions boilerplate. The Template Sheets

include typical plan sheets for various traffic configurations. The sheets help provide

uniform statewide TTC designs.

® Overview

These publications are updated frequently, please check here for the most
updated copy. Traffic Safety

Traffic Topics
Other Resources Trivia and Facts

= Work zone safety campaign - construction zone and safety information and safe Work Zones
driving tips
Temporary Traffic Control Operation ) gt

The following sections describe some of the more common manuals and resources found within the above
website. However, each item listed on the website could be relevant to your particular need.
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2.6.2 Federal Manual on Uniform Traffic Control Devices

The Federal Highway Administration (FHWA) publishes the MUTCD, which contains all national design,
application, and placement, standards, guidance, options, and support provisions for traffic control devices.
At the time of publication of this manual, the 2009 Edition with Revision Numbers 1 and 2 incorporated,
dated May 2012 is the current version. The national MUTCD website is located at:

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

The purpose of the MUTCD is to provide uniformity of these devices, which include signs, signals, and
pavement markings, to promote highway safety and efficiency on the Nation's streets and highways.

Title 23 of the Code of Federal Regulations requires all States to do one of three things within two years
after a new national MUTCD edition is issued or any national MUTCD amendments are made:

1. adopt the new or revised national MUTCD as the standard for traffic control devices in the State;

2. adopt the national MUTCD with a State Supplement that is in substantial conformance with the
new or revised national MUTCD; or

3. adopt a State MUTCD that is in substantial conformance with the new or revised national MUTCD.

Minnesota develops and adopts a State MUTCD (3 above) that is in substantial
conformance with the national MUTCD.

Exhibit 2-4 Federal MUTCD
Chapter 6 of the Federal MUTCD related to TTC

Manual on Uniform

Traffic Control Devices
for Streets and Hi . 2009 Edition Page 547

2009 Edition

CHAPTER 6A. GENERAL

Section 6A.01 General
Support:

[} Whenever the acronym “TTC” is used in Part 6. it refers to “temporary traffic control.”

Standard:

«@ The needs and control of all road users (motorists, bicyclists, and pedestrians within the highway, or on
private roads open to public travel (see definition in Section 1A.13), including persons with disabilities in
accordance with the Americans with Disabilities Act of 1990 (ADA), Title II, Paragraph 35.130) through a

EXPRESS TTC zone shall be an essential part of highway construction, utility work, maintenance operations, and the
LANE management of traffic incidents.

ENTRANCE Support:

§ 03 When the normal function of the roadway, or a private road open to public travel, is suspended. TTC planning
provides for continuity of the movement of motor vehicle, bicycle, and pedestrian traffic (including accessible
passage): transit operations: and access (and accessibility) to property and utilities.

[ The primary function of TTC is to provide for the reasonably safe and effective movement of road users
through or around TTC zones while reasanably protecting road users, workers, responders to traffic incidents,
and equipment.

[ ‘Of equal importance to the public traveling through the TTC zone is the safety of workers performing the
many varied tasks within the work space. TTC zones present constantly changing conditions that are unexpected
by the road user. This creates an even higher degree of vulnerability for the workers and incident management
responders on or near the roadway (see Section 60.03). At the same time, the TTC zone provides for the efficient
completion of whatever activity interrupted the normal use of the roadway.

The Federal MUTCD is not just a “policy”. Itis not a MnDOT document. It applies to all public roads in the
United States. The MUTCD is part of Federal Law and the MN MUTCD is part of State Law. The Federal
government issues the MUTCD and gives states a certain amount of time to adopt it, or lose federal funding.
Some states adopt it “as is”, many states publish a supplement. Minnesota re-writes the document. Those
that re-write can be more conservative, but not less. The MN MUTCD is the document to follow in
Minnesota.
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2.6.3 Minnesota Manual on Uniform Traffic Control Devices

As noted above, Minnesota develops and adopts a state MUTCD that is in substantial conformance with the
Federal MUTCD. The Minnesota MUTCD (MN MUTCD) was recently updated in July 2012. Chapter 6 of the

MN MUTCD is dedicated to temporary traffic control (TTC).

Exhibit 2-5 Minnesota MUTCD

Minnesota Manual
on
Uniform Traffic
Control Deyices

MUTCD

February 2015

Chapter 6 of the MN MUTCD related to Traffic Signs

PART 6. TEMPORARY TRAFFIC CONTROL
Chapter 6A. General

6A.1  General

soeroxr
Whenever the acronym "TTC " is used in Part 6, it refers
to "temporary traffic control."

The needs and control of all road users (motorists,
bicyclists, and pedestrians within the highway, or on private
roads open to public travel (see definition in Section 1A.13),
including persons with disabilities in accordance with the
Americans with Disabilities Act of 1990 (ADA), Title II,
Paragraph 35.130) through a TTC zon shall be an essential
part of highway construction, utility work, maintenance
operations, and the management of traffic incidents.

[surrorn:

When the normal function of the roadway, or a private
road open to public travel, is suspended, TTC planning
provides for continuity of the movement of motor vehicle,
bicycle, and pedestrian traffic (including accessible
passage); transit operations; and access (and accessibility) to

Euﬁly and utilities.

No one set of TTC devices can satisfy all conditions for a
given project. At the same time, defining details that would
be adequate to cover all applications is not practical. Instead,
Part 6 displays typical applications that depict common
applications of TTC devices. The TTC selected for each
situation depends on type of highway, road user conditions,
duration of operation, physical constraints, and the neamess
of the work space or incident management activity to road
users.

Improved road user performance might be realized
through a well-prepared public relations effort that covers
the nature of the work, the time and duration of its
execution, the anticipated effects upon road users, and
possible altemnate routes and modes of travel. Such programs
have been found to result in a significant reduction in the
number of road users traveling through the TTC zone, which
reduces the possible number of conflicts.

Operational improvements might be realized by using
intelligent transportation systems (ITS) in work zones. The
use in work zones of ITS technology, such as portable
camera systems, highway advisory radio, variable speed
limits, ramp metering, traveler information, merge guidance,

The MN MUTCD contains Standards, Guidance, and Options for the signing of all types of highways, and

private roads open to public travel. Detailed TTC requirements are located in the following section of Part 6

of the MN MUTCD:

<\

Chapter 6A. General

Chapter 6E. Flagger Control

AN NN N U N N N NN

Chapter 6B. Fundamental Principals

Chapter 6C. Temporary Traffic Control Elements
Chapter 6D. Pedestrian and Worker Safety

Chapter 6F. Temporary Traffic Control Zone Devices
Chapter 6G. Type of Temporary Traffic Control Zone Activities

Chapter 6H. Speed Limits in Temporary Traffic Control Zones

Chapter 6J. Long Term Temporary Traffic Control Zone Layouts

Chapter 6l. Control of Traffic Through Traffic Incident Management Areas

Chapter 6K. Temporary Traffic Control Zone Layouts (See Section 2.6.4)

Chapter 6K is also known as the Field Manual and is available as a separate

document.

Information in the MN MUTCD that was added or changed from the Federal
MUTCD is shown in a sans serif font. See Exhibit 2-6.
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Exhibit 2-6 Example of Language Unique to MN MUTCD

.

23 CFR 655.603 also states that traffic control devices on
all streets, highways, bikeways, and private roads open to
public travel in each State shall be in substantial

conformance with standards issued or endorsed by the
| Federal Highway Administrator. Language from MN MUTCD

J

The following excerpts from Chapter 169, Minnesota

Statutes, set forth the responsibilities for the establish- Language unique to the MN
ment of standards and for the use of traffic control devices MUTCD (text is sans serif)

in the State of Minnesota.
ﬂ Language from Federal MUTCD

[02 23 CFR 655.603 also states that traffic control devices on all streets, highways, bikeways, and private I

Language in Federal and
Minnesota MUTCD matches

roads open to public travel in each State shall be in substantial conformance with standards issued or
endorsed by the Federal Highway Administrator.

Support:

03 The Introduction of this Manual contains information regarding the meaning of substantial conformance and
the applicability of the MUTCD to private roads open to public travel.

04 The “Uniform Vehicle Code” (see Section 1A.11) has the following provision in Section 15-104 for the
adoption of a uniform manual:

2.6.4 Temporary Traffic Control Zone Layouts Field Manual (MN MUTCD Chapter 6K)

This Field Manual is a section of Part 6 of the Minnesota Manual on Uniform Traffic Control Devices (MN
MUTCD). It has been reprinted as a separate document for use in field operations. This Field Manual
contains the general Temporary Traffic Control (TTC) standards and the user should refer to the MN MUTCD
- Part 6 for more details, and follow any TTC plans, specifications, and special provisions written for a
specific project. When specific TTC plans for a specific operation are not available, any public or private
agency whose work affects vehicular and pedestrian traffic should use this Field Manual to provide proper
temporary traffic control (TTC).
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Exhibit 2-7 Temporary Traffic Control Zone Layouts Field Manual

Sample Layout from Manual

Te i p orany

The Temporary Traffic Control
Distance Charts can be found on
page 6K-125

MAUOR{ROADWAY]

e

T
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¥
4 OPTIONAL

-
"60

Handbook

Flagging

Jammwy, 3&)&4

A

The sections in the manual include:

v’ Standards and Specification
Two-Way Two-Lane Layouts
Multi-Lane Undivided Layouts
Multi-Lane Divided Layouts
Miscellaneous Layouts
Quiality Standards

Minnesota Flagging Handbook

D N N N N NN
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2.6.5 Traffic Engineering Manual

The Traffic Engineering Manual (TEM) is issued and updated by the MnDOT Office of Traffic, Safety and
Technology (OTST). The purpose of the TEM is to establish uniform guidelines and procedures, primarily for
use by personnel at MnDOT. Counties, cities, and local units of government will also find this manual useful
when striving for uniformity in traffic engineering throughout the state of Minnesota. It is the intent of this
Manual to set forth accepted practices, procedures, and guidelines, chiefly for the sake of uniformity of

application, but there is no legal requirement for their use.

The TEM contains 13 chapters. Chapter 8 is related to Work Zone Traffic Controls (see Exhibit 2-8). The most

current version of the TEM can be found at:

http://www.dot.state.mn.us/trafficeng/publ/tem/index.html

At the time of this publication print, MnDOT OTST was working on an update to
the TEM. Be sure to check the above reference website for future updates to
the manual. A new section on business signing is one of the future updates. The
approved language on this topic is included as a handout in Section 3.2.7.

Exhibit 2-8 MnDOT Traffic Engineering Manual (TEM)

Chapter 8 of the TEM related to Work Zone TC

Minnesota Department of Transportation August 2015

Traffic Engineering Manual Chapter 8

Traffic Engineering Manual

8-1.00 INTRODUCTION

8-1.01 Purpose

October
2015

This chapter is intended to show applications of basic principles of temporary traffic control and assist in
developing temporary fraffic control plans including Transportation Management Plans, plan sheets,
specifications, special provisions, etc.

8-1.02 Scope

This chapter has been written to supplement, not to replace, the MN MUTCD. This chapter includes guidelines
varying from planning traffic control to fit the needs of a particular activity to the reasons for keeping accurate
records. The guidelines should be useful to any qualified individual involved with planning, designing, installing,
maintaining, and inspecting temporary traffic control zones. Individuals are qualified by means of training in
temporary traffic control practices, having a basic understanding of the principles of traffic control in work
zones, or having experience in applying traffic control in work zones

Other road authorities are encouraged to review the MN MUTCD and establish guidelines to meet their needs.

Chapter 8 of the TEM is broken into the following subsections:

v

AN N NN N

8-1.00 Introduction
8-2.00 Glossary
8-3.00 Responsibility

8-4.00 Planning for Temporary Traffic Control

8-5.00 Temporary Traffic Control Devices

8-6.00 Temporary Traffic Control Plans
8-7.00 Establishing and Maintaining Detours
8-8.00 Installation and Inspection of TTC Devices

8-9.00 References
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2.6.6 Standard Specifications for Construction

The “Spec Book” (Exhibit 2-9) contains standard specifications to be used and referred to in the design of
plans and in the preparing of Special Provisions. Plan designers need to be aware of the specifications
contained in the Spec Book that may apply to their individual project.

Exhibit 2-9 Standard Specifications for Construction Book (Spec Book)

MINNESOTA

BEFARTMENT OF TRANSFORTATION
ST PALL MINNESTA

STANDARD
SPECIFICATIONS
FOR
CONSTRUCTION

2016 EDITION

1400°s

1404  MAINTENANCE OF TRAFFIC

1404.1 GENERAL

Unless the Contract requires otherwise, the Contractor shall keep Roads undergoing improvements open to
traffic at no additional cost to the Department. The Contractor shall direct traffic over a Department-approved
Detour route as required by the Contract or as directed by the Engineer.

The Contractor shall maintain the portions of the Project being used by public traffic in a condition that
acconunodates the public traffic at all times. The Contractor shall provide and maintain temporary approaches,
crossings. and intersections with trails. Roads. Streets. businesses. parking lots. residences. garages. fanms. and other
abutting property in a safe and acceptable condition.

The Department will not require the Contractor to remove snow from roads open to traffic.

1404.2 PLANNED DETOURS

The Department will maintain, without any cost to the Contractor. Detour Roads established by the
Conunissioner for through traffic diverted from the Project. if the Plans, Special Provisions, or the Engineer directs
Project Road closures.

The Spec Book is made of three divisions:

v’ Division | - General Requirements and Covenants

v" Division Il - Construction Details
v" Division Ill - Materials

A few of the specifications of interest include the following (not all are listed, be sure to investigate all

applicable sections:

v" 1404 - Maintenance of Traffic

1710 — Traffic Control Devices

D N N N NN

1504 — Coordination of Plans and Specifications

1807 — Failure to Complete the Work on Time
2102 — Pavement Marking Removal

2582 — Permanent Pavement Markings

Note: The Standard

Specification Book traditionally was updated on an

approximately 5 year schedule. It is anticipated that future versions will be
updated in 2018 and will be provided in electronic (online) format.

Refer to Chapter 6 for additional details.
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2.6.7

Minnesota Intelligent Work Zone Toolbox

The IWZ Toolbox (Exhibit 2-10) has been prepared as a guideline for selecting an appropriate Intelligent
Work Zone (IWZ) System for existing work zone traffic issues and to mitigate anticipated issues on
scheduled projects. The IWZ System descriptions contained in this toolbox are intended as brainstorming
material and should lead to practical solutions to a project's unique problems. The examples are purposely
left void of many dimensions, except where particular distances are highly recommended, and engineering
judgment is required to customize the system to a project.

Exhibit 2-10 Minnesota IWZ Toolbox

Minnesota

1597, Toglbose

Gueteline for
Intelligent Work Zone
System Selection

updating the IWZ Toolbox. Some of the sheets found in

At the time of this publication print, MnDOT OTST was
@ the toolbox are listed as “Under Development”.

The IWZ systems included in the document are:

v

NN N N N N N N N R NN

<

Travel Time Information - Trip Time or Estimated Delay
Speed Advisory Information

Congestion Advisory

Stopped Traffic Advisory

Dynamic Merge - Late or Early

Traffic Responsive Temporary Signals

Temporary Ramp Metering

Excessive Speed Warning - incl. Dynamic Speed Display Signs
Over Dimension Warning

Work Space / Haul Road Intrusion Warning

Construction Vehicle Warnings - Merging, Crossing & Exiting
Hazardous Condition Warnings - Road Surface or Visibility
Changeable Work Zone Signage - incl. WZ Speed Limits
Traffic Surveillance Camera

IWZ warrants can be found at, http://enterprise.prog.org/. Keep in mind that the warrants on this site are
not an all-inclusive list of IWZ features that are available to the designer.
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2.6.8 Work Zone Speed Limit Guidelines

The purpose of the Work Zone Speed Limits Guidelines (Exhibit 2-11) is to provide a uniform guideline for
the proper application of speed limits in street and highway work zones. The booklet outlines the
guidelines, proper layouts and procedures for implementing work zone speed limits primarily for use by
MnDOT personnel. Although it is usually desirable to provide all traffic controls as shown in the layouts,
situations arise where this becomes impractical. Engineering judgment may dictate modifications to the
typical layouts. When modifications are made, factors such as traffic volume, speed, sight distance, type of
work, etc. must be considered.

Exhibit 2-11 Work Zone Speed Limit Guidelines

Separate Static Sign & Dynamic Display

[7'YOUR SPEED YOURT]!|

YOUR

e T =

Complete Static Sign & Dynamic Display

NOTES.
1.

4 [13

Y
:
z=
P . SPEED LIMITS IN WORK ZONES SIGN NUMBER
\ /v. GUIDELINES DYNAMIC SPEED DISPLAY SIGNS

OCTOBER 2014

The topics include in the booklet include:

v Introduction

The Law

Documentation

Advisory Speed Limits

Workers Present Speed Limits

24/7 Construction Speed Limits

Higher Fines for Inplace Speed Limits in Work Zones
Speed Limits On Detours

Dynamic Speed Display Signs

AN N N N N N NN

Extraordinary Law Enforcement
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2.6.9 2012 CMS Manual of Practice

The 2012 CMS Manual of Practice document (Exhibit 2-12) is in conformance with the Mn MUTCD and the
guidelines set forth by FHWA. It is intended to be used as a guide for MnDOT internal stakeholders and
external stakeholders, including other agencies and private contractors.

Exhibit 2-12 2012 CMS Manual of Practice

2012 CMS MANUAL
oF PRACTICE

The items include in the manual are:

v

v
v
v

Introduction

Message Guidelines

Permanent Changeable Message Signs
Portable Changeable Message Signs (PCMS)

prohibited message and abbreviations that can be displayed on a CMS.

The 2012 CMS Manual includes information on the types of allowable and
@ Allowable and prohibited messages can also be found in the MN MUTCD

Web-based training on CMS is available from the following site:

http://www.dot.state.mn.us/trafficeng/education/changeable-message-signs/index.html.
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2.6.10 Minnesota Standard Signs and Markings Manual

The Standard Signs and Markings Manual contains a wide variety of standard signs that are used in the state
(see Exhibit 2-13). It includes the common R, W, M, G, S, D, |, E and X series. Each Series is broken into
groups. For instance, the R series is broken into 16 groups from Group 1 on Right of Way to Group 16
Miscellaneous. The manual also includes pavement markings.

The Standard Signs Manual includes detailed information on the layout of the sign.

Exhibit 2-13 MnDOT Standard Signs and Markings Manual

Sample Page from Standard Signs and Markings Manual (R1-1)

H5%72 | 42X 14
a s o0
b 35 54
c 75 12
a os 15
3
T
STANDARD :
n
i
SIGNS ‘ T
3
i i
m —d—
MANUAL n
o
b
q
T
s
[
u
v
w
x e
r uiFoy,
2 Straight Pavement j‘( B":ﬂ
. g E
Marking Arrow el
Minnesota Department of Transportation APPROVED | DATE OF REV.
NOTES: 1. Al dimensions are in inches
2. The 26.5 X 72 size shall be used for bike trails and bike lanes only. 11103 PMA-1

2.6.11 Standard Signs Summary

As the name implies, the Standard Signs Summary is a summary of the standard signs used in the state (See
Exhibit 2-14). It includes the signh number (nhomenclature), a drawing of the sign, and the color of the sign
and the sizes of the sign. Unlike the Standard Signs Manual, it does not contain the detailed layout details of
the sign.

For the pavement markings, the following abbreviations are used in the manual:
v" PMA = Pavement Markings Arrows
PMC = Pavement Marking Characters

v
v' PMS = Pavement Marking Symbol
v" PMW = Pavement Marking Word

If any special signs are used, the designer needs to call out the structure that is
to be used.

February 2017 Page | 2-18 Temporary Traffic Control Overview



YY) SR nsroRTATION TTC Plan Development Course Manual

Exhibit 2-14 MnDOT Standard Signs Summary

Sample R Series from Standard Signs Summary

R Series
No. Drawing Color Use & Size| No. Drawing Color Use & Size
STANDARD R1-1 White on B-P 18x18 | R1-X3 [ Y Blackon 24x18
Red B/Rt 30 x 30 TAKE White 30x24
CR-SL 30 x 30 TURNS
CR-ML, E 36x 36 ) -
SIGNS O 48 x 48 | Use in construction areas only
R1-2 Whiteon  B-P 18x 18x 18 | R2-1 Black on M 18x 24
SUMMARY W Red B/Rt 30 x 30 x 30 SPEED White CR-SL 24 x 30
CR-SL 36 x 36 x 36 LIMIT CR-ML, O 30x 36
CR-ML, E 48x 48 x 48 50 E 36x48
F 60 x 60 x 60 F 48 x 60
R1-2aP Black on CR-SL 24x 18
Mr:‘:‘mc_ White CR-ML 24 x 18 | R2-3P NIGHT White on CR-SL 24 x24
ponproas E 36x 30 Black CR-ML 24 x 24
F 48x 36 4 5 E,O 36x36
F 48x 48
R1-3P White on CR-SL 18x 6
_

Minnesota Department of Transportation

2.6.12 Additional Manuals and Guidelines

The above sections (2.6.1 to 2.6.11) are a sampling of some of the more common (not necessarily most
important) manuals and guidelines found on the Work Zone Manuals and Guidelines website. Be sure to
fully investigate the website for details as it is continually being updated.

2.6.13 Minnesota Work Zone Safety and Mobility Policy Tech Memo

The following is a handout Technical Memorandum 12-03-T-02. The memo can be downloaded from the
following web link:

www.dot.state.mn.us/trafficeng/workzone/wzmanual.html.

It is important that the holder of this manual checks the above link for updates.
The policy is addressed in three (3) levels as follows:
1. Project Level Procedures
2. District or Local Agency Level Process and Procedures
3. State Level Processes and Procedures
Of particular interest for this manual are the Project Level Procedures. These procedures are divided into:

v' Work Zone Mobility Impact Assessment

v Transportation Management Plan (TMP)

v Plans, Specifications and Estimates (PS&Es)

v Project Temporary Traffic Control (TTC) Field Observations

It is important to provide the proper attention to these items in the early stages of the development
process. Refer to the handout for full details.
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WNESQO,
\J 4 MINNESOTA DEPARTMENT OF TRANSPORTATION

Engineering Services Division
Technical Memorandum No. 12-03-T-02
February 6, 2012

HY,
a,)\i'u' dS'Q
“ORTATO™

"
4}0;.- TaF“

To: Electronic Distributio cipigpts

From: Jon M. Chiglo, P.E.
Division Director, Engineering/Bervices

Subject: Minnesota Work Zone Safety and Mobility Policy

Expiration
This Technical Memorandum supersedes TM 07-16-T-05 and shall remain in force until February 6,
2017 unless superseded prior to that date or incorporated in the Traffic Engineering Manual.

Implementation

This policy shall be implemented immediately for all projects and operations in the planning and design
phase. The provisions of these policies and procedures apply to Federal and non-Federal aid MnDOT
projects and State-Aid projects with Federal aid in the State of Minnesota.

For projects that are in the later stages of development at/or about the compliance date, and if it is
determined that the delivery of those projects would be significantly impacted as a result of this rule's
provisions, MnDOT may request variances for those projects from the FHWA, on a project-by-project
basis. They should also be implemented on maintenance and utility operations to the extent practical.

The provisions contained in this Technical Memorandum do not apply to current Construction Projects
and Maintenance Operations.

Introduction

Use of the Work Zone Impact Assessment Decision Tree for projects on lower-volume streets and
highways typically only requires the development of a temporary traffic control plan. Agencies are
encouraged to apply the good practices, especially the decision tree included in the Minnesota Work
Zone Safety and Mobility Policy, on all projects.

Purpose

The purpose of the attached “Minnesota Work Zone Safety and Mobility Policy” is to implement the
requirements and guidelines contained in the Code of Federal Regulations, Title 23 Part 630, Subpart
J, “Work Zone Safety and Mobility” for appropriate highway projects in Minnesota.

Guidelines
See attachment “Minnesota Work Zone Safety and Mobility Policy”.

Questions
For information on the technical contents of this memorandum, please contact Ken Johnson at
(651) 234-7386.

Any questions regarding publication of this Technical Memorandum should be referred to the Design
Standards Unit, DesignStandards.DOT@state.mn.us. A link to all active and historical Technical
Memoranda can be found at hitp:/techmemos.dot.state.mn.us/techmemo.aspx.

To add, remove, or change your name on the Technical Memoranda mailing list, please visit the web
page http://techmemos.dot.state.mn.us/subscribe.aspx

Attachments:

Minnesota Work Zone Safety and Mobility Policy
Work Zone Impact Considerations Worksheet
Work Zone Management Strategies
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Minnesota Work Zone Safety and Mobility Policy
February 6, 2012

INTRODUCTION

Work zones directly impact the safety and mobility of road users and highway workers. These
safety and mobility impacts are exacerbated by an aging highway infrastructure and growing
congestion in many locations. Everyone involved in project development and delivery including
field operations must be committed to providing safety and mobility for all operations.
Addressing these safety and mobility issues requires considerations that start early in project
development and continue through project completion.

Purpose

The purpose of the policy contained in this document is to implement the requirements and
guidelines contained in the Code of Federal Regulations, Title 23 Part 630, Subpart J, “Work
Zone Safety and Mobility” for appropriate highway projects in Minnesota.

This document establishes requirements and provides guidance for systematically addressing
the safety and mobility impacts of work zones, and developing strategies to help manage these
impacts. The requirements and guidance are addressed at the following three (3) levels with
associated procedures for each level and policies that should be developed ensure their
uniformity and compliance statewide:

1. Project Level Procedures including:
a. Work Zone Mobility Impact Assessment
b. Transportation Management Plan (TMP)
c. Plans, Specifications and Estimates (PS&Es)
d. Project Temporary Traffic Control (TTC) Field Observations
2. District or Local Agency Level Process and Procedures
a. Establishment of a Work Zone Safety Coordinator
b. Operational Performance Information
c. Work Zone Crash Data Review
3. State Level Processes and Procedures
Statewide Work Zone Data
Statewide Field Reviews
Training
Process Feed-Back Discussions
Statewide Group Activities

®ap o

Scope

The provisions of these policies and procedures apply to federal and non-federal aid MNDOT
and State-Aid Projects with federal-aid in the State of Minnesota. They should also be
implemented on maintenance and utility operations to the extent practical and feasible.
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PROJECT LEVEL PROCESSES AND PROCEDURES

This section provides guidance and establishes procedures to manage the work zone impacts
of individual projects.

For all construction and maintenance projects attention must be given to traffic mobility and
safety from the early stages of development of the project, through the completion of the actual
construction, including the preliminary layout studies, detailed design, and the drafting of the
special provisions. It is considered essential that personnel of various technical expertise be
involved in order to provide their specialty input so an appropriate transportation management
plan can be developed.

During project planning and preliminary plan development, the Project Manager should review
the scope of the project with traffic engineering, construction, design and maintenance
personnel to establish traffic mobility and determine traffic control concepts for the proposed
project. Project staging should be determined by the traffic carrying capacities of the roadway
under construction, bypasses or detours. Consideration should be given for other
construction/maintenance work in the proposed roadway corridor or general vicinity. Work zone
mobility impact assessments should be done for all projects as detailed in the next section.

Work Zone Mobility Impact Assessment

The Work Zone Mobility Impact Assessment Decision Tree shown in Figure 1 should be used
for all projects to identify the potential impact the project will have on mobility through the work
zone and provide guidelines for developing the strategies to mitigate the impact. When the
impacts are identified, the documentation and management of the mitigation strategies are
combined into an appropriate level of Transportation Management Plan for the project.

To facilitate the use of this decision tree each district or local road authority should develop and
implement a general traffic delay restriction policy for their jurisdiction. This policy should
include restrictions by time-of-day, day-of-week, seasonal or special events, and may specify
allowed durations or exceptions. A simple example of a district/road authority traffic delay
restriction policy would be: “There shall be no lane closures on holiday weekends between 12
noon the day preceding the weekend until 5 am the day after the weekend”.

The district or local road authority may have an established “Lane Closure Manual” which
specifies times that a lane may be closed. These restrictions are typically based upon hourly
traffic volume predictions. In areas where roads are not covered by such a manual, the
following guidelines should be used to identify a potential mobility impact due to a lane closure:
¢ On 2-lane 2-way roadways, traffic should not be stopped (such as a flagging operation)
for greater than 15 minutes.
e On multi-lane roadways, traffic volumes should not exceed 1800 vehicles per hour per
open lane.

The Work Zone Mobility Impact Assessment Decision Tree (Figure 1) also considers any project
which will impact mobility for more than three (3) days as requiring at least a Basic TMP as
explained below.
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Work Zone Mobility Impact Assessment - Decision Tree

Figure 1.

2 =~

4 A
B
c

A4
D

Road Authorities should have general traffic delay restriction policies for their
jurisdiction. Policies should include restrictions by fime-of-day, day-of-week,
seasonal or special events; and it may specify allowed durations or exemptions.

. Acommon strategy is adjusting the project’s staging or scheduling to mitigate:

traffic interruption / delay policies or lane closure restrictions.

. Road Autherities may have an established Lane Clesure Manual which

specifies times that a lane(s) on multi-lane roadways may be closed. These
restrictions are typically based upon volume (vehicleane/hour) predictions.

. Flagging operations may be allowed lo delay traffic for @ maximum of 15 min.

Reoccurming large delays should consider alternate route plan and signing.

. Lane Closure Manuals have typically utilized 1800 vehiclesihourflane as the

threshold value for determining whether a lane may be closed which would
result in unacceptable traffic delays.

'

PREPARE A TRANSPORTATION
MANAGEMENT PLAN

A Transportation Management Plan (TMP) should
be prepared through the assistance of the road
authority's Traffic Engineer. The scope of the TMP
will range from minar to major depending upon the
project’s complexity. Also see "Basic TMP” below.

Tasks include listing all potential work zone impacted
services, businesses, or specific traffic types, and the
estimated volumes and durations. Refer to the
worksheet of "Work Zone Impact Considerations"
for examples of potentially work zone impacted
services, businesses, and traffic lypes.

Mitigation strategies for each identified Work Zone
Impact should be identified and incorporated into the
TMP. Many work zone impact management
strategies can be used to minimize traffic delays,
improve maobility, maintain or improve motorist and
worker safety, complete road work in a timely
manner, and maintain access for businesses and
residents. Refer to the listing of "Work Zone impact
Management Strategles" for examples of typical
measures utilized to reduce work zone impacts.

Refer to FHWA publication litled "Developing and
Implementing Transportation Management Pians for
Work Zones" for complete descriptions of various
waork zone management strategies, grouped
according lo the following calegories:

Temporary traffic control (TTC):

# Control strategies.

+ Traffic control devices.

+ Project coordination, contracting and innovative
construction strategies,

Public information (Pl):
# Public awareness strategies.
# Molorist information strategies.

Transportation operations (TO):

4 Demand management strategies.

# Cormidor/network management (traffic operations)
strategies.

# Work zone safety management strategies.

+ Traffic/incident management and enforcement
strategies.

THE PROJECT MAY NOT REQUIRE ATTC PLAN

Projects with NO equipment or work within 15 ft of an open
traffic lane may not need a TTC Plan. Review the project for
other TMP considerations including TO and Pl sirategies.

PREPARE A BASIC TRANBPORTATION
MANAGEMENT PLAN

A Basic Transportation Management Plan ('I'MP)
shall contain documentation of all anticipated W

‘Zone Impacts and associated mitigation strategiea.
The Basic TMP may vary in complexity as

“appropriate br!hapmlacl. but as a minimum, it shall
:;a:apruvmforaﬁc Plan and Include detalls on

01T solemnefanappmpnalewm nation of
 plan layouts from the Long-term TTC
Tsmplataa or plan sheets developed apeolﬁllﬂy for

. Some projects may utilize modified
Iayems frem the MN. MUTCD Field Manual.

Figure 1.
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Transportation Management Plan (TMP)

A Transportation Management Plan (TMP) should be prepared through the assistance of the
road authority’s Traffic Engineer. The TMP should be developed and implemented in sustained
consultation with stakeholders (e.g., other transportation agencies, railroad agencies/operators,
transit providers, freight movers, utility suppliers, police, fire, emergency medical services,
schools, business communities, and regional transportation management centers).

Tasks include listing all potential work zone impacted services, businesses or specific traffic
types and the estimated volumes and durations. Refer to the Attachment “A” titled “Work Zone
Impact Considerations Worksheet” for examples of potential work zone impacted services,
businesses and traffic types. The FHWA document #2: “Work Zone Impacts Assessment:
An Approach to Assess and Manage Work Zone Safety and Mobility Impacts of Road
Projects” provides guidance on developing procedures to assess and manage work zone
impacts of road projects, as well as examples and practices of how agencies are currently
assessing and managing work zone impacts. The FHWA also requires that work zone impacts

and mitigating strategies be discussed in the project’s environmental document.
ATTACHMENT A: http://www.dot.state.mn.us/trafficeng/workzone/wzmobility/AttachmentA-considerations.pdf
FHWA Doc #2: http://www.ops.fhwa.dot.gov/wz/resources/final_rule/wzi gquide/index.htm

Mitigation strategies for each identified work zone impact should be identified and incorporated
into the TMP. Many work zone impact management strategies can be used to minimize traffic
delays, improve mobility, maintain or improve motorist and worker safety, complete road work in
a timely manner, and maintain access for businesses and residents. Attachment “B” titled
“Work Zone Impact Management Strategies” contains a listing of examples of typical measures
utilized to reduce work zone impacts. Refer to the FHWA document #3: “Developing and
Implementing Transportation Management Plans for Work Zones” for information about
developing and implementing Transportation Management Plans (TMP), including information
on how and where a TMP fits into project-level processes and procedures, a list of components
that can be considered for inclusion in a TMP, descriptions of work zone management

strategies, and examples and practices of how agencies are currently using TMPs.
ATTACHMENT B: http://www.dot.state.mn.us/trafficeng/workzone/wzmobility/AttachmentB-strategies.pdf
FHWA Doc #3: http://www.ops.fhwa.dot.gov/wz/resources/publications/trans_mgmt_plans/index.htm

Components of the TMP
Various work zone management strategies are found within a TMP. The three primary
management components are listed below:
Temporary Traffic Control (TTC)
= Control Strategies
= Traffic control devices
= Project coordination, contracting and innovative construction strategies
Transportation Operations (TO)
= Demand management strategies
= Corridor/network management (traffic operations) strategies
= Traffic/incident management and enforcement strategies
Public Information (PI)
= Public awareness strategies
= Motorist information strategies
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Temporary Traffic Control (TTC) Plan:

The TTC plan is a component of the TMP which identifies the strategies for handling traffic
through a specific highway or street, work zone or an incident area. The TTC plan plays a vital
role in providing continuity of reasonably safe and efficient road user flow and highway worker
safety when a work zone, incident, or other event temporarily disrupts normal road user flow. A
TTC plan may range in scope from a simple reference to an appropriate layout in the MN
MUTCD Field Manual (or the road authority’s adopted TTC manual) up to a very detailed plan
designed solely for a specific project with standard specifications. The degree of detail in the
TTC plan will depend on the project complexity and traffic interference with construction or
maintenance activity.

The TTC plan shall be consistent with the provisions under Part 6 of the MN MUTCD and with
the work zone hardware recommendations in Chapter 9 of the AASHTO Roadside Design
Guide titled: “*Traffic Barriers, Traffic Control Devices, and Other Safety Features for Work
Zones". In developing and implementing the TTC plan, pre-existing roadside safety hardware
shall be maintained at an equivalent or better level than existed prior to project implementation.
If there is no approved safety hardware to make extensions or additions to the existing safety

hardware, experimental hardware may be used to accomplish roadside safety and project goals.

Traffic Operations (TO) Plan:

The TO plan is a component of the TMP that organizes the strategies that will be used to
mitigate impacts on the operation and management of the transportation system within the work
zone. Typical TO strategies may include, but are not limited to, demand management,
corridor/network management, work zone safety management, and traffic/incident/enforcement
management. The scope of the TO component should be determined by the project
characteristics, and the transportation operations and safety strategies identified by the State.

Public Information (PI) Plan:

The PI plan is a component of the TMP which identifies the anticipated communications
strategies that will be utilized to inform affected road users, the general public, area residences
and businesses, and appropriate public entities about the project, the expected work zone
impacts, and the changing conditions on the project. This may include motorist/traveler
information strategies. The scope of the Pl component should be determined by the project
characteristics. Public information should be provided through methods best suited for the
project, and may include, but not be limited to, information on the project characteristics,
expected impacts, closure details, and commuter alternatives.

Scope of the TMP

Depending upon the project’s impact assessment, the scope of the TMP may range from very
minimal requirements on many projects to a very formal and complex on large projects, which
attempts to mitigate significant mobility and safety impacts utilizing the components listed
above. Although many projects will not create significant impacts, they may still require a basic
level of TMP consideration due to the project duration. Shorter duration projects may not
require any formal TMP.

A Basic TMP, which is minimal in scope, shall have provisions for a TTC plan. The Basic TMP
shall contain documentation of the basic work zone mobility impacts, such as excessive delays
and project duration. The Basic TMP shall include details on the required minimum mitigation
strategies to avoid or reduce any mobility restrictions and to provide public information.
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As an example, the Basic TMP should consist of the following:

= TTC - a selection of an appropriate combination of TTC plan layouts from the
long-term TTC templates or plan sheets developed specifically for the project.
Some projects may utilize modified layouts from the MN MUTCD Field Manual.

» Traffic Operations — a detour plan and/or access plan as needed, with an
appropriate work schedule to minimize delay

» Public Information — a process for contacting potentially affected services,
businesses and/or residents

Projects having relatively insignificant work zone impacts, as detailed in the attached work zone
mobility impact assessment decision tree, do not require a formal TMP beyond a TTC plan.
This plan may simply reference the MN MUTCD Field Manual for the “TTC General Guidelines”
and typical TTC layouts, or may include TTC plan sheets and special provisions designed for
the project. The “TTC General Guidelines” list many responsibilities which include:

informing adjacent property owners of access limitations

coordinating with all the road authorities

receiving permission or permits for the work

selecting proper TTC layout

installing, maintaining and documenting proper TTC devices

removing TTC devices when they are no longer needed

Plans, Specifications, and Estimates (PS&Es)

The Plans, Specifications, and Estimates (PS&Es) shall include the appropriate provisions of
the TMP (the TTC plan, TO and/or PI components) or provisions for contractors to develop a
TMP at the most appropriate project phase as applicable to the chosen contracting methodology
for the project. Generally the agency develops the TMP. A contractor developed TMP shall be
subject to the approval of the Road Authority, and shall not be implemented before it is
approved.

Detailed final design should involve the traffic engineering, construction and maintenance
personnel and appropriate FHWA personnel as the final detail plans are being developed so the
necessary details for traffic control and mobility are included in the construction plan and
proposal. If the complexity of a project warrants, a traffic control layout may be prepared and be
included in the P.S. & E. On some projects it may be appropriate to provide broad TTC plan
parameters in the P.S. & E., then permit the successful bidder to develop a detailed TTC plan
and use it if the road authority and/or FHWA find it acceptable. Development of detailed time
and traffic provisions should involve design, traffic engineering, and construction personnel.

The pay items to be included in the plans must be determined during design.

Pay Items
The PS&Es shall include appropriate pay item provisions for implementing the TMP. Designers

are encouraged to use appropriate pay items to the fullest extent practical, either through end
based or performance based specifications.

(1) For end-based specifications individual pay items, lump sum payment, or a
combination thereof may be used.

(2) For performance based specifications, applicable performance criteria and
standards may be used (e.g., safety performance criteria such as number of
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crashes within the work zone; mobility performance criteria such as travel time
through the work zone, delay, queue length, traffic volume; incident response
and clearance criteria; work duration criteria).

Responsible persons

The road authority and the contractor shall each designate a trained person, at the project level,
who has the responsibility and sufficient authority for implementing the TMP and other safety
and mobility aspects of the project.

The responsible persons should insure, among other things, that the following activities are
completed:
= Appropriate project personnel are familiar with the MN MUTCD, the contract plans and
special provisions, the current Minnesota Standard Specifications for Highway
Construction and its supplements.
= Personnel assigned to the project implement proper techniques of traffic safety and
traffic operations prior to beginning construction and specifically how they relate to the
TTC plan.
= Ensure that all affected agencies such as State Patrol, local police, fire departments,
sheriff's office, hospital, ambulance services, local government, post office, school
districts, etc., are informed of the scope of the project and how it may affect their
individual needs and services. This public relations work is extremely critical in the case
of a total detouring of traffic.
= Notify the major local news media (TV, radio stations, newspapers, etc.), local tourism
associations, AAA, local legislators, etc. of the scope of the project prior to beginning
operations. Cooperation with the contractor and any involved local government agencies
is advised. All items of interest should be included. These include:
Type of work to be performed.
Hours the highway will be fully opened to traffic.
Hours of restricted usage.
Type and place delays can be expected.
Duration of the project.
Location of the detour, if applicable.
Anticipated completion date of project.
A name and phone number the public can contact for information or to
make comments about the project.
= Regularly review field observations, available work zone crash data, and operational
information and use the data and information to manage work zone impacts for the
project, including revising the TTC plan, during construction.
= Insure that traffic operations are reviewed through the project limits, including the
condition of all traffic control devices on a regular basis. The frequency of these reviews
should vary with the complexity of the projects. On some projects, it may be necessary
to change the TTC plan during construction, depending on the contractor's schedule,
progress of utility work, etc.
= Ensure that current documentation is maintained as to when deficiencies were noted in
the implementation of the TTC plan and how and when they were corrected.
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Project TTC Field Observations

Field observations (generally regular drive through reviews) shall be made to assure that
traveler information is accurate and up-to-date. This includes:

= Warning, Guide, and Information signing;

= Changeable Message Sign (portable and non-portable) messaging;

=  Temporary Traffic Control devices; and

= Pavement Markings.

Revisions to the TTC plans shall be reviewed to determine if they comply with all standards in
the MN MUTCD, Special Provisions and Specifications. For major revisions this review should
include consultation with traffic engineering staff before the revision is implemented.

While adjustments to the temporary traffic controls are anticipated on all projects, a revision to
the TTC Plan is less common. Revisions to the TTC plans shall be “properly” documented in
the project file. Proper documentation may range from a daily diary entry to marked up TTC
plan sheets.

DISTRICT OR LOCAL AGENCY LEVEL PROCESS AND PROCEDURES

Each District or Local Agency is encouraged to establish a Work Zone Safety Coordinator. This
Coordinator should be responsible for:

e Making periodic reviews of maintenance and construction projects to determine the
adequacy of the TTC plan and to assist project and maintenance personnel with
compliance to the plan.

e Ensuring proper documentation is maintained when deficiencies are noted and the
corrective action that was taken.

e Regularly obtain and keep a record of all known crashes within a work zone. This record
should include all available information, such as: time of day, probable cause, location,
pictures, sketches, weather conditions, interferences to traffic, etc. These records
should be sent to project personnel.

¢ Making recommendations to design, construction, maintenance and management
regarding temporary traffic controls.

o Working with design and field personnel on the development of TMP and TTC plans for
maintenance and construction projects.

If the District or Local Agency does not establish a Work Zone Safety Coordinator the above
responsibilities should be delegated to the appropriate personnel.

Operational Information

Operational information shall be used to determine if temporary traffic controls and traffic control
schemes are meeting the safety and mobility goals for the project or field operation. This
provision requires the use of available data and information to take action in a timely manner to
correct potential safety or mobility issues in the field. This information may include:
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= Incident Response Time. The time from notification to initial response and the time from
notification to all lanes clear to determine if project level goals are being met.

= Delay Time. Total delay during construction or maintenance should be compared to the
anticipated total delay estimated for the project. The anticipated total delay, due to
construction activities and reduced capacity should be calculated for typical traffic
patterns including peak periods.

» Traffic Measures. When Intelligent Work Zone (IWZ) systems are used, the traffic data
collected should be complied and analyzed to determine if project level goals are being
met.

Work Zone Crash Data Reviews

Work zone crash data shall be analyzed on a District or Local Agency level. Analysis includes:
= Reviewing all fatal and life-changing crashes. Take into account crashes that occur
within a project or on the roadways immediately entering a project.
= Determine if improvements in District or Local Agency temporary traffic control practices
are indicated.
= Report deficiencies within current statewide standards or guidelines that should be
considered for modification.

STATE LEVEL PROCESSES AND PROCEDURES

This section consists of processes and procedures to implement and sustain work zone safety
and mobility policies. These processes and procedures, data and information resources,
training, and periodic evaluation enable a systematic approach for addressing and managing
the safety and mobility impacts of work zones.

Statewide Work Zone Data

Field observations, available work zone crash data, and operational information to manage work
zone impacts for specific projects during implementation shall be used. This data shall be used
to continually pursue improvement of work zone safety and mobility by analyzing work zone
crash and operational data from multiple projects to improve these processes and procedures.
Each road authority should maintain elements of the data and information resources that are
necessary to support these activities.

Work Zone Crash Data:

Statewide analysis is accomplished by reviewing work zone crash records contained in the TIS
(Transportation Information System) data base. Annual reporting of these crashes on all road
systems shall be conducted by the Office of Traffic, Safety and Technology.
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Statewide Field Reviews

The Office of Construction and Innovative Contracting (OCIC) and the Office of Maintenance
(OM) will conduct regular field reviews of temporary traffic controls in each district. The purpose
of these reviews is to:

e Determine adequacy of temporary traffic controls

o |dentify areas that need improvement

Training

Personnel involved in the development, design, implementation, operation, inspection, and
enforcement of work zone related transportation management and traffic control shall be
trained, appropriate to the job decisions each individual is required to make. Periodic training
updates that reflect changing industry practices and State processes and procedures shall be
required.

Available training can be found at http://www.dot.state.mn.us/const/wzs/training.html

Process Feed-Back Discussions

To assess the effectiveness of work zone safety and mobility procedures annual process feed-
back discussions will be conducted. This discussion may include the evaluation of work zone
data at the State level, and/or results of OCIC/OM field reviews.

Appropriate personnel (stakeholders) who represent the project development stages and the
different offices within the State, and the FHWA should participate in these discussions. Other
non-State stakeholders may also be included as appropriate. The discussion team members
are listed below.

The primary purpose of these discussions is to identify best practices that facilitate
improvements in work zone processes, procedures and data and information resources that
enhance efforts to address safety and mobility on projects. Through an annual report to the
team sponsor, these discovered best practices can then be shared with other stakeholders.
The team should also consider making presentations to other groups (SWZSC, TEO, Resident
Engineers, Design Engineers, etc.) as appropriate to share this information.

A secondary purpose of these discussions is to discover issues that should be addressed on a
statewide basis. Another source that identifies these issues are the reviews conducted by OCIC
and OM during their normal field reviews. All of these observations and concerns discovered
during these reviews and discussions will be used to make improvements in the statewide
processes, procedures and training programs.

Discussion Team

The discussion team will consist of the following team sponsor, team leader and team members:
Team Sponsor — MnDOT State Traffic Engineer — Sue Groth
Team Leader — Work Zone, Pavement Marking, and New Products Engineer — Ken
Johnson
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Team Members:
=  FHWA Safety Engineer — Will Stein

= OCIC Representative — Craig Mittelstadt
= OM Representative — Sue Lorentz
= OTST Representative — Ted Ulven

Primary stakeholders include:
District Engineers

District Construction
District Maintenance
District Planning

District Design

District Traffic Engineering
Local Road Authorities
Law Enforcement

Discussion Schedule

It is anticipated these two day visits will be conducted in 2-3 MnDOT Districts per year resulting in
completing statewide visits every three years. Each District visit will consist of:

Initial meeting with all Stakeholders

Individual interviews with Stakeholders

Identification of Observations

Closing report to all Stakeholders

Final written report to District/Road Authority

Statewide Group Activities

There are four statewide groups that are active in work zone traffic control and safety in
Minnesota. They are:

Statewide Work Zone Safety Committee

Special Provisions Annual Update

Traffic Engineering Organization Temporary Traffic Control Committee
Resident Engineers Work Zone Safety Advisory Committee

They are included in this document to illustrate the level of commitment and ability of MnDOT to
provide continual improvement in the area of work zone traffic control and safety. These groups
are also involved with and responsible for implementing many of the recommendations of field
observations and process reviews.

Statewide Work Zone Safety Committee
The MnDOT Statewide Work Zone Safety Committee (SWZSC) includes key MnDOT
employees and stakeholders external to MNDOT and focuses on Work Zone Safety issues. Its
purpose is to provide a forum for:

o |dentifying Work Zone Safety problems, safety areas, and help set priorities;

e Acting as a sounding board,;

e Brainstorming ideas; and

¢ Recommending direction to the Office of Construction and Innovative Contracting, Office

of Maintenance, and Office of Traffic, Safety and Technology.
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The mission of the SWZSC is to influence the actions of these involved with Work Zones
through the information that is shared and through the innovations and best practices that are
identified so that we achieve safety Work Zones and fewer fatal and life changing crashes.

Special Provisions Annual Update

MnDOT’s Office of Construction and Innovative Contracting conducts an annual workshop to
review and improve the Standard Special Provisions for time and traffic and traffic controls used
for the development of construction projects. This workshop uses the results of observations
detailed in these procedures to make improvements to these standard special provisions.
Participants in this workshop include Central Office and District Construction and Traffic
Engineering personnel and traffic control industry representatives.

Traffic Engineering Organization Temporary Traffic Control Committee

MnDOT’s Traffic Engineering Organization (TEO) has formed a Temporary Traffic Control
Committee that reviews and approves traffic engineering standards and guidelines related to
temporary traffic controls. Members of this committee include representatives from all District
Traffic Offices, Resident Engineers group representative, OCIC, OM, OTST, and Metro District
Maintenance.

Resident Engineers Work Zone Safety Advisory Committee

MnDOT’s Resident Engineers has formed a Work Zone Safety Advisory Committee that reviews
and approves work zone safety and TTC special provisions and project related issues.
Members of this committee include representatives from OCIC, OTST and the Resident
Engineers group.

Related Standards, Guidelines and Procedures

There are many standards, guidelines and procedures that have been established to aid in
providing safety and mobility in highway work zones. These include:

Part 6 of the Minnesota Manual on Uniform Traffic Control Devices (MN MUTCD);
The Standard Specifications for Construction;

Time and Traffic sample special provisions;

Work Zone Mobility Impact Assessment Decision Tree;

Federal Highway Administration Guidance Documents:

1. “Implementing the Rule on Work Zone Safety and Mobility”
http://www.ops.thwa.dot.gov/wz/rule _guide/index.htm

2. “Work Zone Impacts Assessment: An Approach to Assess and Manage Work Zone
Safety and Mobility Impacts of Road Projects”
http://www.ops.thwa.dot.gov/wz/resources/final_rule/wzi_guide/index.htm

3. “Developing and Implementing Transportation Management Plans for Work Zones”
http://www.ops.fhwa.dot.gov/wz/resources/publications/trans_mgmt_plans/index.htm

4. “Work Zone Public Information and Outreach Strategies” (_pdf )
http://ops.thwa.dot.gov/wz/info_and_outreach/public_outreach guide.pdf
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WORK ZONE IMPACT CONSIDERATIONS WORKSHEET

Work Zone Impacts Considerations

Project Design Notes

Project Characteristics

Project type.
Project size, extent, duration, and complexity.

Roadway classification.
Area type (urban, suburban, rural).

Travel and Traffic Characteristics

Traffic demand and volumes.

Seasonal and temporal variations in demand
(hourly, daily, or weekly).

Occurrence of special events.

Percentages of different vehicular volumes
(autos - Single-Occupancy Vehicle, High-
Occupancy Vehicle; trucks; or buses).

Type of travel (commuter or tourist), freight
corridor, transit corridor.

Public and private facility access issues.
Potential impacts of weather.

Other such similar characteristics.

Corridor, Network, and Community Issues

Impacts of the project at both the corridor and
network levels including parallel corridors,
alternate routes, the transportation network,
other modes of transportation, and impacts of
other work zones in the vicinity of the project,
either at the corridor level or the network level.

Impacts on nearby transportation infrastructure
such as key intersections and interchanges,
railroad crossings, public transit junctions, and
other junctions in the transportation network.

Impacts on evacuation routes in the vicinity of
critical transportation or other infrastructure.

Impacts on affected public properties, including
parks, recreational facilities, fire stations, police
stations, and hospitals.

Impacts of the project on affected private

properties, including businesses and residences.
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Design, Procurement and Construction
Options

Temporal alternatives for work performance
such as season, month, day of week (weekend
versus weekday), and time of day (night time
versus day, off-peak versus peak).

Alternative lane closure strategies such as full
closure, partial closure, crossovers, multiple lane
closure, single lane closure, and impact of
alternative traffic management strategies on
lane-closure decisions.

Alternative design solutions that address the
durability and economy of maintenance of the
roadway.

Alternative design solutions and strategies that
impact decision-making on right-of-way (ROW)
acquisition.

Alternative construction staging plans, and
construction techniques and methodologies
(e.g., accelerated construction techniques) that
may have varying types and severity of work
zone impacts.

Alternative contracting methodologies such as
design-build, A+B bidding, and
incentive/disincentive contracting.

Work Zone Design and Safety Issues

Cross-sectional issues such as lane widths,
shoulder availability and widths, and number of
lanes available for travel.

Longitudinal issues such as taper widths, taper
lengths, and stopping sight distance.

Horizontal and vertical sight distance.
Project signing and advance warning.
Roadside devices and safety.

Work area separation, channelization, and
protection (e.g., positive separation, barrels,
cones, clear zone considerations, construction
zone intrusion detection).

Work area and worker delineation (visibility,
retroreflectivity, etc.).

Work site access and access points.

Visibility issues (e.g., night-time work, lighting,
fog).

Curvature and gradient — vertical and horizontal.
Speed - posted speed limits, speed zoning, etc.

Work zone enforcement (e.g., use of uniformed
police officers and/or patrol cars, active
enforcement using radar guns and/or automated
enforcement).

Attachment “A” 20of4

February 2017

Page | 2-34 Temporary Traffic Control Overview

***HANDOUT***

**¥EHANDOUT***



*EXHANDOUT***

*EEHANDOUT***

www.dot.state.mn.us/trafficeng/workzone/wzmanual.html

m‘ DEPARTMENT OF
TRANSPORTATION

TTC Plan Development Course Manual

WORK ZONE IMPACT CONSIDERATIONS WORKSHEET

T.T.C. Strategy Considerations

Traffic safety and capacity requirements.
Alternate route scenarios.

Potential impacts on other corridors, nearby
intersections/interchanges, and the larger
transportation network.

Lane closure types and strategies (full-closure,
lane-width restrictions, cross-overs, positive
separation, etc.).

Work zone and work area configurations.

Traffic safety and control checklists for
developing a TMP.

T.0. Strategy Considerations

Deployment of ITS technologies for work zone
traffic monitoring and management.

Provision of real-time traveler information to the
public, including web-based information.

Application of transportation systems
management (TSM) and corridor management
strategies, including mitigation treatments for
alternate routes (e.g., traffic signal timing
adjustment on affected corridors), and alternate
modes (e.g., public transit subsidies, incentives,
and special programs).

Coordination of transportation management with
existing regional transportation management
centers (TMCs).

Conduct of mobility and safety reviews and
audits.

Speed enforcement and management in work
zones using either police officers or automated
techniques.

Traffic incident management plans for work
zones.

Policies on work zone traffic management during
emergencies (e.g., hurricane evacuations).

P.I. Strategy Considerations

Provision of project and work zone information
prior to the commencement of the work in order
to make the public aware of the expected work
zone impacts and the State's actions to mitigate
the impacts.

Recommendations to the public on commuter
alternatives, such as information on alternate
routes and/or modes.

Provision of information on changing conditions
on the project during implementation (e.g.,
changes in lane closure scenarios, construction
staging, construction times, or alternate
routing).
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e Obtaining public input for the development of
appropriate work zone impacts management
strategies during the planning and design
phases of the project; refinement of work zone
management strategies during project
implementation; and feedback on performance
of the work zone and the project following the
completion of the project.

e Dissemination of information through brochures,
pamphlets, and media sources including
newspapers, television, radio channels, and web
sites.

e Public meetings and hearings.
e Coordination and cooperation with affected

public and private parties.
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2.7 Temporary Traffic Control Planning and Implementation

2.7.1 TEM Handout

The following is a handout from TEM Chapter 8, Section 8-4.00. The TEM can be downloaded from the
following web link:

www.dot.state.mn.us/trafficeng/publ/index.html

It is important that the holder of this manual checks the above link for updates.
The information covered in the TEM Section 8-4.00 include:

v' Temporary Traffic Control Goals
v' Transportation Management Plans (TMPs)

Additional information on Traffic Management Plans (TMPs) can be obtained from:

www.dot.state.mn.us/trafficeng/training/tmp.html

Supplemental information on TMPs are found in this manual in Section 2.8.

The goals, scope and PMP are described in the TEM are an important
component in temporary traffic control.
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Minnesota Statutes Sections , Subd. 1-4 and 1 establishe the legal authority for MNDOT and
local units of government to: (1) place and maintain markings, (2) require obedience to official markings, (3)
prohibit the display of unauthorized markings, and (4) prohibit interference with official markings. Markings
shall be placed only by the authority of the public body having jurisdiction over the highway, road, or street
for the purpose of regulating, warning, or guiding traffic. Pavement and curb markings, object markers, and
delineators are all normally within highway, road, or street rights-of-way and, therefore, should never be
installed except under public authority.

Construction contractors and public utility companies are permitted to erect temporary construction and
maintenance signs and place temporary pavement markings at work sites to protect the public, equipment,
and workers provided that such signs and markings conform to the standards of the and the
proper authority has been given by MnDOT.

allows the establishment of a Workers Present Speed Limit. Refer to the
document “Speed Limits in Work Zones Guidelines” located on the website for
additional information.

8-4.00 TEMPORARY TRAFFIC CONTROL PLANNING AND IMPLEMENTATION

8-4.01 Temporary Traffic Control Goals

During planning for temporary traffic control (TTC) zones, the greatest payoff in terms of safety and convenience
at a cost commensurate with the hazards and problems involved should be the goal. A properly installed
temporary traffic control zone will allow traffic to pass through or around a work zone safely. It requires time
and effort for planning, installation, and maintenance.

Work zone traffic control planning is based upon analysis of the work activity as it relates to the provision
of adequate safety and capacity. Questions to consider include: What is the likelihood of motorists failing to
negotiate the work zone safely? What are the consequences of such action on workers, traveling public, and
other road users (including pedestrians and bicyclists)?

Planning for traffic control through a construction work zone may be more involved than for maintenance or
utility zones because of the differences in traffic disruption and duration of the work. The exposure of traffic to
potential hazards is a function of the traffic volume and the length of time that the closure will be in effect. The
goals common to all temporary traffic control zones are to:

¢ Protect the workers,
*  Minimize crashes and crash severity, and
* Minimize inconvenience and conflicts as a result of the work.
Federal regulations also require that workers are as safe as practicable through the use of:

* Exposure control measures such as road and ramp closures, median crossovers, detours, and
accelerated construction techniques,

» Positive protection devices such as barrier, truck/trailer mounted attenuators, and vehicle arresting
systems,

«  Other traffic control measures such as credible signing, portable changeable message signs, arrow
boards, rumble strips, pilot cars, etc.

8-4.02 Transportation Management Plans (TMPs)

A Transportation Management Plan is a plan that lays out a set of coordinated strategies and describes how
these strategies will be used to manage the impacts of a project during construction. It includes the:

1. Temporary Traffic Control Plan (TTCP),
2. Transportation Operations Plan (TOP), and
3. Public Information Plan (PIP), if needed.

8-6
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The scope of the project will dictate the level of effort and detail of the TMP. The TMP can range from the
citation of a specific layout from the Field Manual that is being followed, to a full report that includes a TTCP,
TOP (including traffic modeling), and PIP.

The development of the TMP will take into consideration the safety and mobility of workers and all users of
the transportation system (motorists, pedestrians, and bicyclists). The TMP process is detailed in Technical
Memorandum 12-03-T-02 Minnesota Work Zone Safety and Mobility (WZSM) Policy. This process includes a
Work Zone Mobility Impact Assessment that will identify the appropriate level of TMP for the project. The level
of TMP will then dictate the necessary documentation for the project. This could be as little as identifying the
appropriate layout from the Field Manual, to a full Temporary Traffic Control Plan, a Traffic Operations Plan
(possibly including traffic modeling), and a separate Public Information Plan. These components of the TMP
are listed in the Tech Memo, as well as overall guidance in the development of each of the components. Each
district should develop templates and procedures to develop these components to meet their district needs
and characteristics.

The following is additional guidance that may be used as the TMP is being followed through the project
development process:

Responsibility

Involvement from each of the functional areas is needed to insure that adequate consideration is given to
proper temporary traffic control for all operations. In order to assure that this commitment is met, it will require
early involvement by all parties including project management, pre-design, design, traffic, maintenance, and
construction. Typical guidelines have been developed for the various stages.

Scoping and Environmental Documentation

During the scoping/preliminary design development phase, the Project Manager should review the scope of
the project with staff from Traffic, Construction, and Detail Design to determine traffic control concepts for the
proposed construction. Construction staging should be determined by the traffic carrying capacities of the
roadway under construction, bypasses, or detours. Consideration should be given for other construction work
in the proposed highway corridor or general vicinity by other than MnDOT forces such as cities and counties.

Metro District has created a TMP Scoping Worksheet that allows the documentation of possible work zone
mobility impacts. Districts are encouraged to develop their own version of this worksheet so that impacts to
traffic are considered in the Scoping phase. The TMP Scoping Worksheet can be found at the Metro District
Traffic Engineering Work Zones and Pavement Marking page.

The Federal Highway Administration (FHWA) also requires that traffic control considerations and effects be
mentioned in the environmental documentation. Traffic operations analyses (such as modeling) may need to
be performed to assess the mobility of the proposed temporary traffic control, depending on the level of TMP
for the project. Commitments made to stakeholders that impact the mobility of road users should be entered
into the TMP which is initiated in this phase.

Detail Design

The Detail Design staff should involve staff from Traffic, Construction, and appropriate FHWA personnel as
the final detail plans are being developed so that the necessary details for traffic control are worked into the
TMP. This may range in scope from a very detailed plan (or proposal) designed solely for a specific project, to
a reference to a standard specification, a section of the MN MUTCD, or a standard agency manual. The TMP
requirements shall be incorporated into the plans, specifications, and estimate (P.S.& E). If the complexity of
a project warrants, a traffic control layout may be prepared by the District Traffic Engineer and be included in
the P.S. & E.

On some projects it may be appropriate to provide broad TTC Plan parameters in the P.S. & E., and then
permit the successful bidder to develop a detailed TTC Plan and use it if MNDOT and FHWA find it acceptable.

The Detail Design staff should involve staff from Traffic, Construction, and the District Work Zone Safety
Coordinator personnel to develop detailed time and traffic provisions.

8-7
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The pay items to be included in the plans must be determined by the district during design. Individual projects
may have varying pay items depending on size, complexity, and location. Districts are encouraged to use
appropriate pay items to the fullest practical extent.

Construction

During the construction stage, the resident/project engineer will generally be the MnDOT person responsible
for implementing the TMP and reviewing the temporary traffic control. The resident/project engineer may
delegate this authority. This should be done at or before the pre-construction conference.

The responsible person should have the following duties:

Develop a familiarity with the MN MUTCD, the contract plans and special provisions, the current
Minnesota Standard Specifications for Highway Construction and its supplements.

Coordinate MnDOT personnel assigned to the project relative to proper techniques of traffic safety
and traffic operations prior to beginning construction and specifically how they relate to the TTC Plan.
The District Traffic Engineer and others shall be available to assist in this task.

Ensure that all affected agencies such as State Patrol, local Police, fire departments, sheriff’s office,
hospital, ambulance services, local government, post office, school districts, etc., are informed of the
scope of the project and how it may affect their individual needs and services. The Public Information
Plan (PIP) of the TMP is extremely critical in the case of a total detouring of traffic. The District Public
Affairs Coordinator and/or the Office of Communications may be of help in this responsibility.

As identified in the PIP, notify the major local news media (TV, radio stations, newspapers, etc.),
local tourism associations, AAA, local legislators, etc. of the scope of the project prior to beginning
operations. Cooperation with the Contractor and any involved local government agencies is advised.
All items of interest should be included:

*  Type of work to be performed.

* Hours the highway will be fully opened to traffic.
* Hours of restricted usage.

» Type and place delays can be expected.

» Suggested alternate routes.

»  Duration of the project.

» Location of the detour, if applicable.

» Anticipated completion date of project.

* Aname and phone number the public can contact for information or to make comments about
the project.

At appropriate times during the life of the project the responsible person should update the

information mentioned above so that the public is kept current on the status of the project. The

Public Affairs Coordinator may be of help in this responsibility.

Update 511 at the start of construction, listing details on how traffic is affected.

Monitor the Contractor’s operations with regard to traffic and safety operations and enforce the
requirements of the contract. On some projects, it may be necessary to change the TTC Plan during
construction, depending on the contractor’s schedule, progress of utility work, etc. If this is done, the
TMP needs to be modified as well.

Review traffic operations through the project limits, including the condition of all traffic control devices
on a regular basis.

8-5.00 TEMPORARY TRAFFIC CONTROL STRATEGIES AND CONTROLLING CRITERIA
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2.8 TMP Supplemental Information to the TEM

TMP development begins during systems planning and progresses through the design phase of a project.
Existing project development processes can provide valuable information to guide TMP development.

Information on TMP development can be found in a variety of resources provided by the Federal Highway
Administration (FHWA). MnDOT has included links to these materials on the following webpage:

www.dot.state.mn.us/trafficeng/training/tmp.html

2.8.1

TMP Development Tips

In January of 2011, the FHWA presented a Transportation Management Plan training (slides and materials
included in the link shown above). Of note for this manual are tips on TMP development. These tips are
drawn from the experiences of six States who have been very active in TMP development.

v

v

Start early. TMP development should start as early in the project development process as possible
so that TMP strategies can be accounted for in the budgeting/scoping process.

Coordinate early. An effective TMP is one that has input from all of the key players in the project
development process (e.g., operations, construction, planning, design, safety, maintenance, public
affairs, technical specialists, FHWA, local transportation agencies, enforcement agencies, utility
providers, emergency services, local businesses, community groups, etc.). Ensure all of these people
are involved from the start of TMP development so that important strategies are not initially
overlooked and projects are coordinated.

Use templates, guidance and other tools. Templates, guidance, and other standardized agency
resources help ensure that TMPs within an agency are consistent. These tools also simplify TMP
development by helping those developing TMPs understand what is expected for agency TMPs.

Provide TMP Training for personnel involved in TMP development and implementation. This helps
ensure consistent TMPs, but also helps personnel understand why TMPs are important. It also can
also help gain management buy-in for TMPs, as management support is needed for effective TMP
efforts.

Assess, Monitor, and Update the TMP. Include funding for monitoring traffic conditions during
construction to track TMP effectiveness. This can be a challenge because it requires additional time
beyond just developing the TMP. However, monitoring and updating the TMP as the project
progresses or new potential impacts are discovered is important to ensuring the TMP remains
effective at increasing work zone safety and mobility.

Document everything. The TMP becomes a written history of the project. If design and development
decisions are well documented, time, energy and money can be saved in the development of the
project, as well as future projects. A brief standardized report at the completion of major projects
that describes the TMP development and implementation process and outcomes can be very
beneficial to future projects.

Understand diversion rates. Accurate estimates of diversion rates can be very useful when
developing the TMP. When people are aware of a construction project, some of them will divert to
an alternate route. This reduction in demand may make a broader range of construction and MOT
options feasible, possibly reducing project or TMP cost.
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v Facilitate use of alternate routes. Begin looking into the feasibility of alternate routes early in the
TMP process. If improvements are needed to alternate routes, schedule that work at least a year
prior to the project so that the alternate routes can be ready for use once the project begins.

v' Use strategies that keep lanes open, especially during peak traffic times. Some examples are
imposing damages for late lane opening; contract incentives/disincentives; narrowing lane widths or
occasionally using shoulders during peak periods to maintain the number of lanes; night work.

v Consider using extended closures or full closures versus numerous night closures. Extended and full
closures can greatly reduce overall construction time and in many studies, it has been found that the
public prefers one long-term closure to numerous smaller closures because the work can be
completed sooner.

2.8.2 Metro District TMP Resource

The Metro district maintains a website with TMP resources at:

http://www.dot.state.mn.us/metro/trafficeng/control striping.html

Items include:

v" TMP Process and Components

TMP Scoping Worksheet

TMP Worksheet

TMP Template

Red Flag Checklist

Work Zone Mobility Impact Assessment Worksheet

RS

This information is included as a handout in the Appendix, Section 7.1.

o It is important to contact the district you are working in prior to starting a TMP.
S They may have forms and templates unique to them for use.
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2.9 Temporary Traffic Control Strategies and Controlling Criteria

2.9.1 TEM Handout

The following is a handout from TEM Chapter 8, Section 8-5.00 regarding TTC Strategies and Controlling
Criteria. The TEM can be downloaded from the following web link:

www.dot.state.mn.us/trafficeng/publ/index.html

It is important that the holder of this manual checks the above link for updates.

ltems include:

<

Lane Width (also see Section 2.10.2)

Crossovers and Bypasses (Diversions)

Closures and Detours

Delay Time

Flagging Operations

Speed Limits in Work Zones (also see Section 2.10.3)
Positive Protection

Cable Median Barrier

Lighting

Drop-offs

Zipper Merge

Intelligent Work Zones

Innovative Contracting Methods (also see Section 2.10.4)
Other Travel Mode Considerations (such as Pedestrians, also see Section 2.11)
Clear Zones

Business Impact Mitigation

A N N N N T N N e N N U N U NN

Public Information
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The pay items to be included in the plans must be determined by the district during design. Individual projects
may have varying pay items depending on size, complexity, and location. Districts are encouraged to use
appropriate pay items to the fullest practical extent.

Construction

During the construction stage, the resident/project engineer will generally be the MnDOT person responsible
for implementing the TMP and reviewing the temporary traffic control. The resident/project engineer may
delegate this authority. This should be done at or before the pre-construction conference.

The responsible person should have the following duties:

Develop a familiarity with the MN MUTCD, the contract plans and special provisions, the current
Minnesota Standard Specifications for Highway Construction and its supplements.

Coordinate MnDOT personnel assigned to the project relative to proper techniques of traffic safety
and traffic operations prior to beginning construction and specifically how they relate to the TTC Plan.
The District Traffic Engineer and others shall be available to assist in this task.

Ensure that all affected agencies such as State Patrol, local Police, fire departments, sheriff’s office,
hospital, ambulance services, local government, post office, school districts, etc., are informed of the
scope of the project and how it may affect their individual needs and services. The Public Information
Plan (PIP) of the TMP is extremely critical in the case of a total detouring of traffic. The District Public
Affairs Coordinator and/or the Office of Communications may be of help in this responsibility.

As identified in the PIP, notify the major local news media (TV, radio stations, newspapers, etc.),
local tourism associations, AAA, local legislators, etc. of the scope of the project prior to beginning
operations. Cooperation with the Contractor and any involved local government agencies is advised.
All items of interest should be included:

*  Type of work to be performed.

* Hours the highway will be fully opened to traffic.
*  Hours of restricted usage.

» Type and place delays can be expected.

» Suggested alternate routes.

»  Duration of the project.

» Location of the detour, if applicable.

* Anticipated completion date of project.

* Aname and phone number the public can contact for information or to make comments about
the project.

At appropriate times during the life of the project the responsible person should update the

information mentioned above so that the public is kept current on the status of the project. The

Public Affairs Coordinator may be of help in this responsibility.

Update 511 at the start of construction, listing details on how traffic is affected.

Monitor the Contractor’s operations with regard to traffic and safety operations and enforce the
requirements of the contract. On some projects, it may be necessary to change the TTC Plan during
construction, depending on the contractor’s schedule, progress of utility work, etc. If this is done, the
TMP needs to be modified as well.

Review traffic operations through the project limits, including the condition of all traffic control devices
on a regular basis.

8-5.00 TEMPORARY TRAFFIC CONTROL STRATEGIES AND CONTROLLING CRITERIA
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8-5.01 Lane Width

For temporary traffic control purposes, a minimum lane width of 10 feet shall be provided. The lane width
should be no less than 11 feet on multi-lane roads. Reduced widths should be analyzed for the off-tracking of
the design vehicle. AutoTurn within MicroStation, or other comparable methods, may be used for the analysis.

When shoulders are provided, the minimum width should be no less than one foot. When barrier is used, a
lateral buffer of at least two feet should be provided.

8-5.02 Crossovers and Bypasses (Diversions)

A crossover is a construction staging technique used to shift traffic from one side of a divided roadway onto
a portion of roadway not under construction, typically sharing the remaining roadway with opposing traffic.
A specific type of crossover, known as a bypass (or diversion), moves traffic onto a temporary alignment
constructed either in the median or adjacent to the original alignment. Crossovers are an effective method for
completing construction of a roadway by replacing or repairing the roadway or a structure while maintaining
traffic in both directions.

As mentioned in Section 8-4.01 Temporary Traffic Control Goals, recent federal regulations highlight the
importance of worker safety through a variety of methods, one of which is exposure control measures.
Crossovers and bypasses are an effective means for providing long-term positive separation between workers
and live traffic. Strong consideration should be given to this exposure control method.

Crossovers are typically used on freeways, but may be used on divided highways with limited at-grade accesses.
Lane closures and traffic shifts are typically used on multi-lane divided expressways, but crossovers are an
option for long-term stationary work.

Construction of a bypass typically consists of a temporary roadway alignment (possibly construction of a
temporary structure as well). The limits of the bypass extend from the initial reverse curve leaving the existing
roadway to the final reverse curve tying the alignment back into the existing roadway.

8-5.02.01 Design Speed for Crossovers and Bypasses

As stated in the MN_MUTCD Part 6, design speed for the reverse curves used in a crossover or bypass
should be no less than 10 miles per hour below the posted speed prior to work starting. If unusual site
conditions require that a lower design speed be used, the signing should reflect an advisory speed determined
by engineering judgment or study.

8-5.02.02 Roadway Lighting for Crossovers and Bypasses

On long term projects, the use of roadway lighting may be beneficial and should be considered especially
when there are unusual site conditions that would require a lower design speed.

8-5.02.03 Crossed-Over - Two-Lane, Two-Way Traffic on One Side of Divided Facility

Once the traffic has been crossed over to the roadway not under construction, how to divide traffic must be
considered. There are a few options available:
* Pavement Markings
The use of pavement markings alone should only be used on low speed facilities.

« Surface Mounted Delineators (see MN MUTCD, Part 6F.65.1)
These are used to supplement pavement markings and should be used on higher speed facilities
such as expressways or freeways.

» Temporary Barrier

Temporary barrier is a consideration where a physical barrier is desired between the traffic flows.
Traffic volume, travel speed, geometrics, and duration are all factors to consider when evaluating the
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use of barrier.

One design element to be aware of is to protect hazards from both directions of travel — the TTC design should
incorporate protection measures (barrier, attenuation, etc.).

8-5.03 Closures and Detours

As mentioned in Section 8-4.01 Temporary Traffic Control Goals, recent federal regulations highlight the
importance of worker safety through a variety of methods, one of which is exposure control measures.
Temporary road closures and detours are an effective method of exposure control. Strong consideration
should be given to this exposure control method.

Temporary road closures are being used more commonly even on major freeways where parallel routes exist.
These closures should generally take place during off peak travel times, such as nights and weekends.

8-5.03.01 Establishing and Maintaining Detours

A traffic detour can be a very effective traffic control measure. By closing the road to live traffic, positive
protection for workers is maximized. Detours can also allow for improved finished products as contractors
can work in a single work space without the need to construct the project in multiple smaller pieces. Possible
considerations for establishing a detour follow:

» The physical work area cannot support live traffic and construction activities concurrently.

*  When the accelerated completion of a project is desired, having uninterrupted use of the entire work
site can facilitate a time-critical schedule.

« Construction constraints (e.g. vehicle weight or size restrictions) require specific vehicle classes to
be precluded from the work zone.

Effective detour designs must consider, address, and incorporate the following:

» Detour routes must accommodate height, width, weight, length, off-tracking, and other physical
characteristics of the design vehicle (the largest vehicle expected to use the detour). The designer
of the temporary traffic control plan should coordinate with the Office of Freight & Commercial Vehicle
Operations Overdimension Permits.

» Appropriate and adequate detour signing for the entire route in both directions.

» For conditional or periodic detours, using multiple portable changeable message signs (PCMSs) can
provide real-time advance warnings or notifications.

» Coordination with the Regional Traffic Management Center (RTMC) for considerations with 511
traveler information.

»  Coordination with local road agencies for proposed detour route(s). This should look at proposed
work that the local road agency is performing that may impact the detour route.

» Agreements with local road agencies regarding the payment for the road life used by the detour, and
if MnDOT or the local road agencies will maintain the roadway during the life of the detour.
8-5.03.01.01 Governing Laws Regarding Temporary Roads and Detours

Applicable laws for establishing and maintaining detours are found in Minn. Stat. Sec. 160.12, 160.16, Subd.
2, 160.2715, 161.24, Subd. 3, and 161.25.

8-5.03.01.02 Detailed Detour Procedures

The following information provides a general overview of the process for establishing and maintaining detours.
Details on establishing a detour or haul road can be found in the:

«  MnDOT Right of Way Manual, Sections 115.6 and 115.7, and
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MnDOT Construction Tools - Haul Roads & Detours website.

Details on detour agreement procedures can be found at:

« Cost Participation and Maintenance Responsibilities with Local Units of Government Manual, Section
111.B.2 Detour,

e Technical Memorandum No. 13-19-MAT-01. Detour Restoration Road Life Analysis using the
Equivalent Overlay Method, and

e Technical Memorandum No. 10-09-TS-03. Revised Detour Restoration Road Life Formula for the
Gas Tax Method.

8-5.03.01.03 Selection of a Detour Route and Detour Agreement Development

When a route is to be selected for a detour, the appropriate personnel should be consulted as soon as possible
for review of the proposed route. The district should designate a person to coordinate this review. The review
team may include the District Traffic Engineer, District State Aid Engineer, District Design Engineer, Project
Engineer, Area Maintenance Engineer, as well as the local road authorities of the road(s) which will be affected.
The information obtained in this review should include a detailed surface condition report, recommendations
for reinforcement or modification of the proposed route, and recommendations for traffic control and signing
on the proposed route.

Detour Agreement

A Detour Agreement is required to compensate the local road authority for the road life consumed by the
detoured traffic. The district will write simple detour agreements. The Cooperative Agreements Unit of the
Office of Project Management & Technical Support will author complex detour agreements. See MnDOT’s
iHUB Project Management and Technical Support - Cooperative Agreements website for Detour Agreement
Boiler Plates.

Detour Traffic Control Devices

Once the detour route has been established and the Detour Agreement initiated, the Traffic Engineer and the
Area Maintenance Engineer should work together to develop the signing layout and have the necessary signs
prepared. The Project Engineer should consult with the Traffic and Area Maintenance Engineers to determine
the advance notice needed before the detour is to go into effect. The advance notice should allow enough
time to have all signing and other traffic control devices properly installed and reviewed before traffic is diverted
onto the detour. Traffic control devices (particularly signing and pavement markings) along the detour should
be brought to State Highway standards — this work is usually performed by the contractor of the construction
project.

The detour will become a temporary trunk highway on the date the trunk highway markers are erected and
will remain in effect until the markers are removed and the local road authority has been compensated per the
terms of the Agreement.

Detour Documents

The detour documents (primarily the map of the detour) will be kept by the Project Engineer for the duration
of the detour. A copy of the document is sent to the permit office at CO, Rm 153, Mailstop 420. The Project
Engineer will notify the local road authority, by letter, when the detour signing is removed. Once the detour is
released, the date of the release and the signature of the local road authority is affixed to the document. The
District Engineer or designee will also sign the document. The documents are then submitted to the Legal
Descriptions/Commissioner’s Order Unit (Mailstop 632) of the Office of Land Management fora Commissioner’s
Order to be assigned and entered into the permanent record.

When a detour is found to be necessary after actual construction has begun and is requested by the contractor,
the above procedure is followed except that generally the Project Engineer coordinates the route review. In
addition, a Supplemental Agreement will have to be written documenting the change from the original contract.

8-5.03.01.04 511 Notification of a Detour
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For construction projects, district staff (either Construction or Public Affairs) should notify 511 staff of the detour
through the use of a faxed-in lane closure form. Currently each district has their own form. The 511 Traveler
Information Protocol Website contains more detailed information. More formal 511 notification methods will be
forthcoming.

8-5.03.01.05 Maintenance of a Detour

Unless other arrangements are made in the construction contract, it will be assumed that the detour is to be
maintained by state forces (see MNnDOT Maintenance Manual, Chapter 11, Section 4.02 Maintenance Work
on Detours). However, if conditions make it advisable to have local authorities maintain their own roads, such
arrangements are made in the Detour Agreement at the time the route negotiations are conducted. See
the MnDOT Maintenance Manual, Chapter 11, Section 4.0 Detour Agreement, for specific instructions on
maintenance agreements.

8-5.03.01.06 Unofficial Detours

Unofficial detours are when a portion of traffic is not found to follow the official detour and local roads are being
used — this can lead to degradation of the local roads. An unofficial detour agreement is written with a local unit
of government, most often a township, to allow MnDOT to compensate them for increased maintenance costs,
over and above the average expenditures associated with local or through-traffic using local roads rather than
an official detour route that was established as part of a construction or reconstruction project. Increased costs
of maintenance on the local roadway, not including improvement costs, are documented by the local road
authority and submitted to the MnDOT district for payment consideration.

If the district concurs with the additional costs, an unofficial detour agreement is written to provide payment
to the local road authority. If MNnDOT and the local road authority cannot agree upon the amount of additional
maintenance costs that should be paid, the “Gas Tax Method” (Technical Memorandum No. 10-09-TS-03)
may be used for determining payment for a detour placed on paved roadways. An agreement or payment will
not be written for less than $500. Unofficial Detour Agreements are written by the district or the Cooperative
Agreements Unit in the Office of Project Management & Technical Support.

8-5.03.01.07 Haul Roads

Follow the guidance and procedures found on the Construction Tools - Haul Roads and Detours website.

8-5.03.01.08 Emergency Detours

Follow the guidance stated in the MnDOT Maintenance Manual, Chapter 11, Section 5.0 Emergency Detours.

8-5.03.02 Road Closed, Open to Local Traffic

When the ROAD CLOSED, LOCAL TRAFFIC ONLY sign or the ROAD CLOSED TO THRU TRAFFIC sign is
used, the portion of road beyond that sign is still open to the residents and businesses beyond. The road needs
to meet the overall standards and guidelines of safe travel.

The ROAD CLOSED sign on barricades across the road width indicates a full closure point beyond which
construction activities may proceed without interference from traffic. Traffic control devices may not be
necessary in this area.

8-5.04 Delay Time

In general, traffic should not be delayed by more than 15 minutes. If it is expected (through traffic flow
modeling or experience) that traffic will be delayed more than this, the TMP will need to consider additional
public information efforts and demand management strategies (see Technical Memorandum No. 12-03-T-02
dated February 6, 2012 - Minnesota Work Zone Safety and Mobility Policy).
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8-5.04.01 Detour Delay Time

In long term work zones, the overall travel time due to detours may exceed 15 minutes; however, additional
public information efforts should be identified in the TMP and implemented. Unless the travel time is exceedingly
high, demand management strategies are not necessary.

8-5.04.02 Maximum Flagger Hold Time

Flagging operations should limit the hold time to 15 minutes and should coordinate to reduce the delay.

8-5.05 Flagging Operations

Flagging procedures, when used, can provide positive guidance to the motorist traversing the work area. Part
6 of the MN MUTCD contains methods, procedures, and specifications for flagging. Refer to the Minnesota
Flagging Handbook found on the Work Zone Safety Tools website for overall state standards and procedures.

MnDOT has additional clothing requirements for work on the State Highway system. Flaggers shall wear:
* ANSI Class 2 vest, shirt, or jacket
* ANSI Class 2 hat
* ANSI Class E long pants

All high visibility apparel must be worn in the manner for which it was designed. All apparel worn on the torso
must be closed in the front to provide contiguous 360 degree visibility. If a worker’s high visibility apparel
becomes faded, worn, torn, dirty, or defaced, reducing the conspicuity of the apparel, the apparel shall be
removed from service and replaced with new apparel.

8-5.05.01 Approach Lanes to Flagging Operation

Flagging operations are most effective when a single lane of traffic approaches the flagger. Due to this, multi-
lane roads should include a lane reduction prior to the flagger station. At intersections with dedicated turn
lanes, the flagger station should be located at the beginning of the furthest upstream taper location.

8-5.05.02 Flagger Station Lighting

As stated in the MN MUTCD, Part 6E.8, flagger stations shall be illuminated at night. The average maintained
illuminance should be a minimum of 5 foot candles (54 lux). Balloon lighting or floodlights may be used;
however, if floodlighting is used, it shall not produce a disabling glare condition for approaching road users,
flaggers, or other workers.

Vehicle headlights shall not be used to illuminate the flagger station.

8-5.05.03 Delay Times due to Flagging Operation

As stated in Section 8-5.04.02, flagging operations should limit the hold time to 15 minutes and flaggers should
coordinate to limit the delay to the traveling public.

8-5.05.04 Flagging at Signalized Intersections

When flagging a signalized intersection, the signal must be turned off or turned to flashing mode. Only a
licensed uniformed law enforcement officer may override a fully operational traffic control signal system.
8-5.05.05 Flagging on Freeways

Flaggers should not be used to control traffic on a freeway due to the potential of creating a speed differential
which could result in a higher risk of rear-end crashes or vehicular evasive maneuvers that result in work area
intrusions.
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When a full closure is needed on a freeway for a very limited time (i.e. to set bridge beams), a flagging
operation may be used at night when volumes are low; however, a law enforcement officer shall be used and
the duration of the operation should be less than 15 minutes. See Layout 83 in the Field Manual.

8-5.05.06 Side Roads Within the Temporary Traffic Control Zone

For lengthy flagging areas that contain side roads, a flagger and/or appropriate signing for each intersecting
side road within the limits of the active work area should be considered. Also consider provisions to contact
and notify individual private residences along the highway within the work area of the process for entering and
exiting their property.

8-5.05.07 Temporary Stop Signs Alternative to Flagging

Temporary stop signs are an acceptable alternative to flagging on roads with less than 1500 ADT and clear
sight between the stop areas. See Layout 6J-12 located in Part 6, of the MN MUTCD.

8-5.05.08 Pilot Car Operations

Pilot Cars may be used in conjunction with flaggers to guide platoons of vehicles through lengthy two-way,
one-lane work areas. Pilot cars may be considered when:

+ Lane closures exceed %2 mile and sight distance between the flagger stations is obscured,
*  Workers are immediately adjacent to the traveled lane,
» There are multiple isolated activities occurring throughout the work area.

When used, it may be worthwhile to notify residents along the corridor of the proper way to enter the highway
while the pilot car is in operation. This should be considered as the public information plan of the TMP is being
developed.

8-5.05.08.01 Pilot Car Maximum Speeds

Limiting the travel speed of the pilot car should be considered for the flagging operation, particularly when the
pilot car is passing workers in the lane adjacent to traffic. If the travel speed of the pilot car is limited to 45 mph
near workers, the project may not need to implement a Workers Present Speed Limit of 45 mph.

8-5.05.09 Automated Flagger Assistance Devices (AFADs)

The AFAD is an automated, trailer-mounted device used as an option for flagging within a two-way, one-lane
work zone operation. These devices are controlled by either one or two flaggers, depending on the visibility
of the queues controlled by each AFAD. An advantage of AFADs is that they remove the flaggers from the
flagging stations. Two types of AFADs are available:

4) STOP/SLOW AFAD
This type uses a STOP/SLOW sign, similar to a flagger paddle, that alternately displays the STOP face
and the SLOW face, depending on the direction of the flagging operation.

5) Red/Yellow Lens AFAD
This type displays either a steadily illuminated CIRCULAR RED lens or a flashing CIRCULAR YELLOW
lens, depending on the direction of the flagging operation.

The general requirements for each can be found in Part 6E of the MN MUTCD. MnDOT also requires that a
gate arm be included for either option when used on the state highway system. Compared to portable signals,
AFADs may allow more flexibility to react to varying queues as they are controlled by a flagger(s).

8-5.05.10 Portable Signals

Portable signals are an alternative to a standard flagging operation. A portable signal operation requires
that district traffic staff set up the timing of the signals. Compared to AFADs, portable signals require fewer
employees to staff the work zone as flaggers are not necessary. Portable signals are also useful for alternating
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one way traffic operations in unattended work zones.

8-5.06 Speed Limits in Work Zones

There are several methods of signing available for speed control in work zones. These methods are:
» Advisory Speeds,
»  Workers Present Speed Limits, and
» 24/7 Construction Speed Limits.

Under certain conditions, a Workers Present Speed Limit is required by Minnesota Statute. For additional
information, details, and typical layouts, see “Speed Limits in Work Zones Guidelines” found on MnDOT’s
Speed Limits in Minnesota website.

8-5.07 Positive Protection

As mentioned in Section 8-4.01 Temporary Traffic Control Goals, recent federal regulations highlight the
importance of worker safety through a variety of methods, one of which is the use of positive protection
devices. Strong consideration should be given to this exposure control method.

The FHWA defines “Positive Protection Devices” as devices that contain and/or redirect vehicles and meet
the crashworthiness evaluation criteria contained in the National Cooperative Highway Research Program
(NCHRP) Report 350 or the Manual for Assessing Safety Hardware (MASH). The determination of when to
use positive protection is based on engineering judgment. Numerous products and devices can be used to
provide different degrees of positive protection, devices more commonly used in Minnesota are described in
this section.

8-5.07.01 Temporary Barriers for Positive Protection

While portable concrete barrier has historically been the primary choice in Minnesota, other options are
available. The options and considerations include:

» Portable Concrete Barrier

0 Usually used for long-duration activities where work space is limited and either worker/traffic
exposures or road user/work area hazard exposures are present on a regular basis.

0 Adequate space is required for barrier deflection or the barrier needs to be pinned to the
pavement surface.

0 Adequate space is needed for equipment to install/move/remove the barrier.

0 Barrier must be placed on rigid pavement surface (bituminous or concrete) to remain
crashworthy.

0 Adequate contractor ingress/egress points will be needed either at barrier ends or mid-run.
0 All exposed ends must be treated with some manner of impact attenuation or protection.
» Steel Barrier

0 While not widely used, steel barrier options are on MnDOT’s Approved/Qualified Products
for Temporary Barrier List (APL). It has several advantages over portable concrete barrier -
including ease and reduced cost of transport, speed of installation, durability, portability once
on-site, and weight per foot to minimize bridge dead-loading.

0 When anchored, steel barrier equals concrete barrier in providing a safe and effective positive
protection device with minimal deflection; however, unanchored, steel barrier has significantly
higher deflection.

0 On shorter term projects, steel barrier may be more cost-effective than portable concrete
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barrier due to the reduced transportation costs and set up time.
0 End treatment is still necessary.
+ Water-Filled Barrier

0 Also not widely used, water-filled barrier options are on MnDOT’s APL. It also has some
advantages over portable concrete barrier - including ease and reduced cost of transport,
speed of installation, and portability once on-site.

0 Water-filled barrier has higher deflection than portable concrete barrier and steel barrier.
0 Some types of water-filled barrier can act as its own end treatment.
* Moveable Barrier

0 Moveable barrier has been used successfully on a few MnDOT projects and there is an option
on MnDOT’s APL.

0 Moveable barrier is most effective for projects where lane configurations must change regularly
(e.g. reversing peak traffic flows, lane reductions during non-peak hours, multiple longitudinal
work areas (e.g. micro-silica deck pours, bridge deck joint replacements)) and other locations
where barrier is warranted, but the shorter duration of the activity makes placement of standard
concrete barrier challenging and risky.

0 Advance coordination, communication, and project planning is needed to include in a
construction project.

8-5.07.02 Protection Vehicles and Truck/Trailer Mounted Attenuators (TMAS)

Protection vehicles may be used to provide positive protection in work areas where intrusions are a concern.
Protection vehicles may be equipped with a TMA; however, any protection vehicles operating totally or partially
within a traffic lane should be equipped with a TMA. Protection vehicles with TMAs are primarily used for
mobile and short duration activities.

Long term work zones may also benefit from the use of protection vehicles, including situations such as:
» Isolated areas of work in a long work area where workers are in the lane adjacent to traffic,

* Road closure locations where intrusions are a concern.

8-5.08 Cable Median Barrier

Forthcoming

8-5.09 Lighting

Lighting of nighttime work zones should be considered carefully as it can enhance the overall safety of the
temporary traffic control area; however, the negative impacts of glare on the driver needs to be minimized. The
following are some objectives of nighttime work zone lighting:

» To provide the appropriate level of lighting that allows construction work to be completed safely and
effectively,

« To reinforce both the intent of the traffic control plan as well as provide better guidance for drivers
traveling through the work zone, and most importantly,

+ To improve the overall safety of the workers and traveling public.

8-5.09.01 Roadway Lighting

Forthcoming
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8-5.09.02 Work Area Lighting

Work area lighting can enhance the safety of workers and the traveling public. NCHRP Report 498 Illumination
Guidelines for Nighttime Highway Work examined this in detail and developed some recommendations. This
section contains guidelines from this report that may be used if work area lighting is being considered.

Three categories were recommended based on considerations such as minimum lighting levels recommended
by the llluminating Engineering Society (IES), federal and state lighting requirements and guidelines, research,
and expert opinions. Researchers found these categories to adequately account for a majority of highway and
bridge-related construction and maintenance activities. Examples of work zone tasks and their associated
recommended illumination levels are summarized below.

Recommended lllumination Levels by Task

Examples of Tasks llluminiation Level Average M|n|n_1um Maintained
llluminance

All work operations areas;

» setup of lane or road closures, Level | 54 lux (5 foot-candles®)

* lane closure tapers, and

» flagging stations.
Areas on or around construction
equipment;

« asphalt paving, Level Il 108 lux (10 foot-candles)

*  milling, and

» concrete placement/removal.
Pavement or structural crack/
pothole filling;

* Jointrepair, . Level Ill 215 lux (20 foot-candles)

* pavement patching/repairs,

+ installation of signal/electrical/

mechanical equipment.

A foot candle (fc) is defined as unit of illumination that is equal to one lumen per square foot, or
10.764 lux.

Level |

Level | illuminance is important in areas where the work crew is in motion, moving from spot to spot. This level
of illuminance is appropriate for tasks requiring low accuracy, involving slow-moving equipment, and where
there are large objects to be seen.

Level Il

Level Il illuminance is recommended for areas on or around construction equipment to provide a safer
environment for the workers operating the equipment, allowing them to perform tasks that require a moderate
level of accuracy, as described above.

Level Il
Level Il illuminance is appropriate for those tasks that require a greater level of visual acuity or for tasks with
a higher level of difficulty.

The following types of work zones and factors should be considered when selecting the types of lighting that
are best suited for the work zone.

* Mobile work zones, such as a paving operation

If the work zone is mobile, the length of the work activity for one night may dictate either that the
lighting plan be continuous for the length of the work zone or that a mobile system be used so that
the lighting moves with the various work activities.
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«  Stationary work zones

Work duration would determine the type of lighting in this situation. A long-duration work zone could
use roadway luminaires mounted on temporary poles, while shorter duration work zones could use
trailer-mounted light towers or balloon lighting at fixed locations.

Glare

Glare from the lighting systems should be minimized for both the workers and any adjacent motorist.
Glare should be considered from each direction and on all approaching roadways and opposing
lanes of traffic, even those separated by grass medians.

+ Light Trespass

Trespass occurs when light spills onto private property. This could be a problem in a residential area
and could require shielding as a preventative measure.

8-5.09.03 Vehicle Lighting for Temporary Traffic Control

Appropriate vehicle lighting is required to enhance the conspicuity of vehicles within temporary traffic control
zones. This applies to both day and night time operations. All mobile equipment, operating within the limits of
a TTC zone with potential exposure to passing traffic, shall be equipped with operable warning lights that meet
the appropriate requirements of the SAE specifications listed below. This would include closed roads that are
open to local traffic only. This also includes any vehicle that enters the traveled roadway at any time. MNnDOT
maintains an APL for Vehicle Safety Lights — all vehicle lighting packages must be from this APL.

» 360 Degree Rotating Lights - SAE Specification J845
« Flashing Lights - SAE Specification J595
» Flashing Strobe Lights - SAE Specification J1318

Lights shall be mounted so that at least one light is visible at all times from a height of 3.5 feet and from a 60-
foot radius about the equipment. In order to meet the 360 degree at 60-foot radius requirement supplemental
lighting may be used. All supplemental lights must be SAE Class 1 certified.

Per the MN MUTCD, vehicle warning lights shall be operating and visible when a vehicle decelerates to enter
a construction work zone and again when a vehicle leaves the work zone and enters the traveled traffic lane.

8-5.10 Drop-offs

Drop-offs or abrupt edges are inevitable during some construction activities. Protecting or not protecting drop-
offs with temporary concrete barrier within the clear zone depends on the depth of the drop, the proximity
to live traffic, speeds, volumes, roadway geometry, and duration of the exposed hazard. The Field Manual
contains longitudinal drop-off guidelines for drop-offs of less than 12 inches (See Figure 6K-3 Longitudinal
Drop-off Guidelines).

For drop-offs of greater than 12 inches, see the MN MUTCD, Part 6F.85 Temporary Traffic Barriers for guidance
regarding the placement of temporary barrier, particularly Table 6F-5.

When temporary barrier is used, anchorage is required if the temporary barrier is close to the drop-off. MnDOT
Standard Plan 5-297.680 covers portable concrete barrier anchoring and requires anchoring when the portable
concrete barrier is within two feet of the drop-off. If steel barrier is used to protect the drop-off, consult the
manufacturer’s specifications for anchoring requirements.

8-5.11 Zipper Merge

The Zipper Merge is a method of merging where drivers are encouraged to use both lanes up to a defined
merge point and then take turns merging. This is typically used with a lane reduction in a congested work zone.
Early merging is still being encouraged when drivers are traveling at highway speeds as that gives drivers a
better opportunity to find a gap in the through lane prior to the lane reduction. Districts are encouraged to
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incorporate the Zipper Merge TTC when volumes are expected to exceed 1500 vehicles per hour. There are
two methods for implementing a Zipper Merge in a lane reduction:

1) Active Zipper Merge
An Active Zipper Merge uses Intelligent Work Zones elements (detection, algorithms, and
communication) to actively direct drivers when to use both lanes and where to merge. This type of
Zipper merge is shown in the Minnesota IWZ Toolbox document in the layout Dynamic Late Merge and
the templates Active Zipper Merge (Right Lane Closure & Left Lane Closure) found on OTST's TTC —
Template Sheets website.

2) Passive Zipper Merge
A Passive Zipper Merge uses signs and/or PCMSs to notify drivers that both lanes should be used
when there are backups. This leaves the decision to the driver as to whether a backup exists or not.
This type of Zipper Merge is shown on Layout 6K-46 for a Mobile Lane Closure and Layout 6K-54 for
a Standard Lane Closure in the Field Manual . There are also templates on OTST's TTC — Template
Sheets website for Passive Zipper Merge Right Lane Closure and Passive Zipper Merge Left Lane
Closure.

The Active Zipper Merge has been found to lead to higher compliance among drivers than the Passive Zipper
Merge, but both methods have been shown to be successful - particularly in longer term work zones.

8-5.12 Intelligent Work Zones

Intelligent Work Zones (IWZ) use standard system components (detection, analysis, and communication) to
provide a real-time notification system to provide drivers, project personnel, and the agency with information
about work zone conditions. OTST has published the Minnesota I\WWZ Toolbox as a guideline for selecting an
appropriate IWZ System for existing work zone traffic issues and to mitigate anticipated issues on scheduled
projects. The IWZ System descriptions contained in the toolbox are intended as brainstorming material and
should lead to practical solutions to a project’s unique expected conditions. The layouts and examples are
purposely left void of many dimensions, except where particular distances are highly recommended, and
engineering judgment is required to customize the system to a project.

8-5.13 Innovative Contracting Methods

Innovative contracting methods (such as Lane Rentals, ABC, Best-Value, etc) are initiatives to reduce
construction time and delivery of projects, improve quality, and develop new processes to administer projects.
These supplement traditional low-bid, design-bid-build contracting. See MnDOT'’s Office of Construction and
Innovative Contracting website for guidelines and full descriptions of the innovative contracting methods.

8-5.14 Other Travel Mode Considerations

Temporary traffic control plans are generally focused on vehicular traffic; however, there are other modes of
travel that must be considered and should be incorporated into the plan documents.

8-5.14.01 Pedestrians
Pedestrians need to be considered in the development of the TTC plan. The MN MUTCD states:

MN MUTCD Part 6D.1 — Pedestrian Considerations

Standard: If the TTC (temporary traffic control) zone affects the movement of pedestrians, adequate
pedestrian access and walkways shall be provided. If the TTC zone affects an accessible and
detectable pedestrian facility, the accessibility and detectability shall be maintained along the alternate
pedestrian route.

MN MUTCD Part 6D.2 — Accessibility Considerations
Standard: When existing pedestrian facilities are disrupted, closed, or relocated in a TTC zone, the
temporary facilities shall be detectable and include accessibility features consistent with the features
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present in the existing pedestrian facility.

Due to these Standard statements, the districts are highly encouraged to include a Pedestrian TTC Plan within
the TMP documents (this could typically be in the overall TTC plan). If not within the project documents,
contractors have difficulty implementing pedestrian routes within construction projects.

In general, the Pedestrian TTC Plan should clearly show pedestrian diversion routing and necessary traffic
control devices with locations of sidewalk barricades, pedestrian channelizers, temporary curb ramps,
temporary walkway surfaces, and communication devices (signing and audible/tactile devices, as needed). If
a detour is provided, include signing for the detour.

Sidewalks or multi-use trails that are direct routes should be detoured as little as possible. As stated in the
MN MUTCD, Part 6, Chapter 6D, “Pedestrians should be provided with a convenient and accessible path that
replicates as nearly as practical the most desirable characteristics of the existing sidewalk(s) or a footpath(s).”
This includes keeping the re-routing as short as is practical. The routing order of preference should be:

1. Provide the Alternate Pedestrian Route (APR) on the same side of the street as the disrupted
route utilizing bypasses.

2. Where it is not feasible to provide a same side APR, provide an APR on the other side of the
street.

3. Where it is not feasible to provide an APR on the other side of the street, provide an APR
detour with trailblazing signs.

Recreational trails may have longer detours as these are generally used for recreation, not direct access
routes.

OTST has published template sheets for Alternate Pedestrian Routes (APR) bypasses/detours and Temporary
Pedestrian Access Route (TPAR) devices. These may be modified and inserted into plans or used as a
reference in developing a Pedestrian TTC plan.

8-5.14.02 Bicyclists
Bicyclists need to be considered in the development of the TTC plan. The MN MUTCD states:

MN MUTCD Part 6A.1 — General

Standard: The needs and control of all road users (motorists, bicyclists, and pedestrians within
the highway, or on private roads open to public travel (see definition in Section 1A.13), including
persons with disabilities in accordance with the Americans with Disabilities Act of 1990 (ADA), Title II,
Paragraph 35.130) through a TTC zone shall be an essential part of highway construction, utility work,
maintenance operations, and the management of traffic incidents.

MN MUTCD Part 6G.5 — Work Affecting Pedestrian and Bicycle Facilities

Itis not uncommon, particularly in urban areas, that road work and the associated TTC will affect existing
pedestrian or bicycle facilities. It is essential that the needs of all road users, including pedestrians with
disabilities, are considered in TTC zones.

Dedicated bike lanes should be addressed in the TTC plan. Minn. Stat. Sec. 169.18. Subd. 7(d) states:

Whenever a bicycle lane has been established on a roadway, any person operating a motor vehicle
on such roadway shall not drive in the bicycle lane except to perform parking maneuvers in order to
park where parking is permitted, to enter or leave the highway, or to prepare for a turn as provided in
section 169.19, subdivision 1.

If a TTC setup directs vehicular traffic into the marked bike lane, the bike lane needs to be closed prior to this
location and the bikes either need to be diverted/detoured or share the road warning signs need to be placed.

8-5.15 Clear Zones

The clear zone concept applied to work zones differs from clear zone concepts applied to permanent roadways.
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Due to the nature of a work zone, the amount of horizontal clearance is often limited. Further, driver awareness
is often heightened. As a result, lateral clear zone requirements are generally less. Work zone clear zones do
not override the permanent clear zone - meaning existing roadside features should not be removed to meet
work zone clear zone requirements; however, if work activities expose hazards which were not previously in
the clear zone (such as in crossovers) then protections should be provided. Engineering judgment is regularly
used to determine tolerable clear zone widths in work zones. Depending on site restrictions, it may only be
feasible to provide an operational clearance - often as little as two feet.
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