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Electronic Distribution Recipients

From: Mark A. Gieseke, P.E. Digital Signature on file
Assistant Commissioner, Engineering Services

Subject: E-ZPass Lanes Design and Implementation Guidelines
Expiration and Purpose
This Technical Memorandum extends the expiration date of Technical Memorandum 18-05-TS-03 to December
31st, 2022 unless superseded prior to that date.
The purpose of this Technical Memorandum is to establish guidance in the design and implementation of
E-ZPass lanes, formerly known as MnPASS.

Guidelines
Refer to Attachment TM 18-05-TS-03
All references to MnPASS should now be E-ZPass. All MnPASS logo should now be E-ZPass logo.

Questions
Any questions regarding the technical provisions of this Technical Memorandum can be addressed to either of
the following:
Kiet Ly, E-ZPass Operations Engineer at (651) 295-1918
Josephine Tayse, State Signing Engineer at (651) 234-7371
Ethan Peterson, State Pavement Marking & Crashworthy Engineer at (651) 234-7010
Douglas Carter, State Geometrics Engineer at (651) 366-4623
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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 http://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:
TM 18-05-TS-03
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Technical Memorandum
To:

Electronic Distribution Recipients

From: Nancy T. Daubenberger, P.E.
Division Director, Engineering Services

Subject: MnPASS Lanes Design and Implementation Guidelines
Expiration
This Technical Memorandum supersedes TM 16-04-TS-01 and will remain in effect until September 26, 2021
unless superseded or published in the Highway Project Development (HPDP) manual and the Traffic Engineering
Manual prior to that date.

Implementation
The design guidance on this Technical Memorandum is effective immediately for projects in the early stages of
the preliminary design phase, and may be incorporated into projects in a more advanced design phase.

Introduction
MnPASS Lanes are designated lanes or roadways where the flow of traffic is managed through vehicle eligibility,
facility access control, or in some cases collecting variably priced fees. They are used to improve capacity,
encourage multi-occupant vehicle ridership, increase transit use, and provide a consistently congestion-free
option for transit users, carpoolers, and those willing to pay.
These guidelines are based on current national practice and the recommendations of the MnDOT Managed Lane
Advisory Committee

Purpose
The purpose of this Technical Memorandum is to establish guidance in the design and implementation of
MnPASS Lanes.

Guidelines
Please refer to the attached MnPASS Lanes Design and Implementation Guidelines or on-line at
http://dotapp7.dot.state.mn.us/edms/download?docId=1780361
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Questions
Any questions regarding the technical provisions of this Technical Memorandum can be addressed to the
following:
Brian Kary at (651) 234-7028, MnPASS Operations Engineer
Josephine Tayse at (651) 234-7371, State Signing Engineer
Ken Johnson at (651) 234-7386, Pavement Marking, Work Zone & Product Evaluation Engineer
Doug Carter at (651) 366-4623, State Geometrics Engineer
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 http://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:
MnPASS Lanes Design and Implementation Guidelines

-END-
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Introduction
MnPASS Lanes are MnDOT's version of High Occupancy Toll Lanes (HOT Lanes), and are a type of
Managed Lane. See in Appendix:
•
•
•

What Are Managed Lanes?
Advantages of MnPASS Lanes

The total number of vehicle miles travelled in the United States has increased more than 70 percent in the
last 20 years. At the same time, highway capacity has grown by only 0.3 percent, and Transportation
agencies cannot provide enough capacity to keep up with demand.
Expanding highway “footprints” has become more difficult due to high construction costs, environmental
concerns, right-of-way constraints and societal impacts, especially in highly urbanized areas.
In response, transportation agencies look for ways to improve the capacity to move people and goods
within existing highway footprints by using lane management strategies, typically called Managed Lanes.
MnPASS Lanes are a key part of that strategy. They improve people-moving capacity by providing
advantages for transit buses and high-occupancy vehicles, as well as providing options during congested
periods for those willing to pay a fee for using the MnPASS Lane.

Definitions
Managed Lane
Managed lanes are highway facilities or lanes that are part of freeway systems. Their operations
are managed over time, responding to current need, to improve highway operations (e.g.,
increasing person throughput). The main management strategies are pricing, vehicle eligibility,
and access control. HOV Lanes and HOT Lanes are types of Managed Lanes.
High Occupancy Vehicle (HOV) Lanes
Only vehicles with the required occupancy are allowed. Typically this includes vehicles with two
or more people, transit vehicles and sometimes motorcycles.
High Occupancy Toll (HOT) Lanes
These are HOV lanes that allow both non-paying high-occupancy vehicles and vehicles that pay
a user fee. MnPASS Lanes are HOT lanes.
MnPASS Lane
MnDOT’s MnPASS Lanes are High Occupancy Toll Lanes (HOT Lanes) that use dynamic pricing
(i.e., user fees that vary depending on the time of day and traffic volume). During restricted times
solo drivers (in cars and small two-axle trucks weighing less than 26,000 pounds) may use these
lanes by paying an electronic fee.
In addition, MnPASS Lanes may be used without payment during restricted times by transit
buses, high-occupancy vehicles (vehicles with two or more occupants), and motorcycles.
During unrestricted times any vehicle can use MnPASS lanes.
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Goals for MnPASS Lanes
The goals of using MnPASS Lanes are:
•
Improve capacity
•
Increase peak period person throughput
•
Encourage multi-occupant vehicle ridership
•
Improve trip reliability
•
Increase transit use
•
Provide a consistently congestion-free option for transit users, carpoolers, and those willing to
pay

Operational Controls
There are five basic operational controls for MnPASS Lanes:
• Eligibility – The restriction of certain vehicles and vehicle types from accessing the MnPASS
Lanes based on occupancy or vehicle type.
•

Access Control – The physical separation of vehicles on the MnPASS Lane from vehicles on
adjacent general purpose lanes. Access control may be in the form of physical barrier or a
striped buffer section.

•

Pricing – The use of price controls to control volumes and thus maintain congestion-free
speeds and maximize capacity on MNPASS Lanes.

•

Operational Direction – MnPASS Lanes can be operated as non-reversible lanes (concurrent
flow), where the direction of traffic is always the same; or as reversible lanes, where the
traffic direction changes for different time periods.

•

Timing – MnPASS Lanes may be operated on a 24-hour basis, for extended periods of the
day, during peak travel periods only, or on a variable basis.

Performance Measures
The overall goal of a MnPASS Lane is not necessarily to eliminate congestion, but to provide a reducedcongestion option. Therefore a simple comparison of projected Levels of Service (LOS) between a
MnPASS Lane and an additional General Purpose Lane is not a sufficient measure for evaluating
alternatives. Every MnPASS Lane corridor will have unique operating characteristics, so carefully
evaluate the specific goals and the context.
To assess the effectiveness of a MnPASS Lane project, consider the following performance criteria:
•
Operating Speed – maintain an average operating speed of greater than 45mph
•
Vehicle Throughput – target volume 1500 -1600 vehicle per hour per lane (max 1750 vphpl)
•
Person Throughput – increase in average number of occupants per vehicle
•
Transit Advantage – promote transit use within the corridor
•
Trip Reliability – improve trip reliability and time savings within the corridor
•
Benefit Cost Analysis or Return on Investment Analysis
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Typical Sections
Where space is available, use a typical MnPASS Lane section (see Figure 1), with full lane and shoulder
widths preferred. Benefits of the typical MnPASS Lane section include:
• The 10-14 feet of shoulder allows space for enforcement and emergency pull-off.
• The 12-ft wide MnPASS Lane allows vehicles to shy from slower General Purpose Lane traffic
and stalled vehicles.
• The 2-ft buffer between the MnPASS Lane and the General Purpose Lane decreases speed
shear concerns and allows the MnPASS Lane to operate at correct speed when the General
Purpose lanes are congested.
Enforcement is essential for successful functioning of MnPASS Lanes; providing enough space for safe
enforcement is a high priority. When available, use 10- to 14-ft for enforcement shoulders. If that is not
possible, see if 10-ft wide intermittent shoulders will work.
A buffer between the MnPASS Lane and general purpose traffic is a necessary element for MnPASS
Lane operation, and is considered a required element. A 2-ft. striped buffer is the minimum acceptable
separation for MnPASS Lane operation.
For some options, you may have to reduce the width of the MnPASS Lane and/or the General Purpose
lane to achieve adequate enforcement shoulders. (See Table 1 for some options for non-reversible
MnPASS Lanes).
For intermittent shoulders, make each segment of enforcement shoulder continuous for at least 2,000
feet. Place transition areas so that signing, striping, bridge piers and other obstructions fall within the
transition areas.

Non-Reversible Sections
Figure 1 shows a typical cross section for a non-reversible MnPASS Lane with 10-ft left shoulders. But
12-ft to 14-ft shoulders are more desirable for enforcement.

Figure 1 – Typical Section / Non-Reversible MNPASS Lane

For MnPASS Lane section widths of 44-ft, 42-ft or 40-ft, reduce the width of the MnPASS Lane or the GP
Lane (or both) to enable use of intermittent shoulders. (See Fig. 2). These provide a varied shoulder width
at repeated intervals to accommodate enforcement and shoulder storage. (See Figure 4 for a plan view).
Taper between the segments with a 1:50 transition and place transition areas so that signing, striping,
bridge piers and other obstructions fall within the transition areas. Provide approximately ½ mile spacing
between useable shoulders to allow frequent availability for use.
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Figure 2 – Intermittent Enforcement Shoulder / Non-Reversible MnPASS Lane

Figure 3 shows a 36-ft MnPASS Lane section width. This is the minimum width for lane function. Its 4-ft
shoulders do not provide space for enforcement or for storage of disabled vehicles. A stalled vehicle on
the shoulder creates a lane closure for the MnPASS Lane.

Figure 3: Minimal Section / Non-Reversible MnPASS Lane
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Table 1 below shows some lane and shoulder options for various widths of non-reversible MnPASS
Lanes.

Width of
MnPASS
Lane Zone
(MLZ)

50-ft
or more

48-ft

46-ft

MNPASS
Lane Travel
Way

General
Purpose Lane

Desirable = 12-ft to 14-ft Typical = 12-ft

Typical = 12-ft

Enforcement
Shoulder

Comments

Minimum = 10-ft

!0-ft to 14-ft shoulders

10-ft to 14-ft

12-ft

12-ft

12-ft

11-ft

12-ft

10-ft

11-ft

12-ft

11-ft

11-ft

11-ft

10-ft

11-ft

11-ft

10-ft / 4-ft

12-ft

12-ft

8-ft

11-ft

11-ft

10-ft / 4-ft

11-ft

12-ft

8-ft

11-ft

11-ft

11-ft

11-ft

8-ft / 4-ft

11-ft

11-ft

4-ft

11-ft

12-ft

5-ft

11-ft

11-ft

For 50-ft width, attain 11-ft shoulders by
reducing MnPASS Lanes to 11-ft
Attain 10-ft shoulder by reducing
MnPASS Lanes to 11-ft
Attain 11-ft shoulder by reducing
MnPASS and GP Lanes to 11-ft
Attain 10-ft shoulders by reducing
MnPASS and GP Lanes to 11-ft
Intermittent shoulders (10-ft and 4-ft)

44-ft

42-ft

8-ft continuous shoulders achieved by
reducing MnPASS & GP Lanes to 11-ft
10-ft / 4-ft intermittent shoulders
achieved by reducing MnPASS Lanes to
11-ft
8-ft continuous shoulders achieved by
reducing MnPASS & GP Lanes to 11-ft

40-ft
38-ft

36-ft

10-ft / 4-ft intermittent shoulders
achieved by reducing MnPASS & GP
lanes to 11-ft
8-ft / 4-ft intermittent shoulders
achieved by reducing MnPASS and GP
lanes to 11-ft
Reducing MnPASS Lanes to 11-ft
provides 4-ft shoulders
Reducing MnPASS and GP lanes to 11ft provides 5-ft shoulders

10-ft / 4-ft

Table 1: Non-Reversible MnPASS Lanes – Example Options
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Figure 4 below shows a plan view of a MnPASS Lane with intermittent enforcement shoulders.

Figure 4 – Plan View: Non-Reversible MnPASS Lane with Intermittent Enforcement Shoulders
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Reversible Sections
Figure 5 shows a typical section for a two-lane reversible MnPASS Lane with 10-ft shoulders. (However,
12-ft to 14-ft shoulders are more desirable for enforcement).
Figure 6 shows a two-lane reversible MnPASS Lane without sufficient width for continuous enforcement
shoulders. It uses intermittent 4-ft and 10-ft shoulders to provide shoulder space for enforcement and
disabled vehicle storage.

Figure 5: Typical Two Lane Reversible Section

Figure 6: Two Lane Reversible Section with Intermittent 10-ft/4-ft Shoulders
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Figure 7 shows a typical section for a single-lane reversible MnPASS Lane in the median of an existing
highway.
Figure 8 shows a reversible MnPASS Lane, also in the median, but with minimal shoulders that do not
allow for enforcement or vehicle storage.

Figure 7: Typical Single Lane Reversible Section

Figure 8 – Minimal Single-Lane Reversible Section
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Access
MnPASS access can be Continuous or Restricted:
Continuous Access
Continuous access allows eligible vehicles to enter and leave the MNPASS Lane facility at any
point. No weave, acceleration, or deceleration lane is provided.
Restricted Access
Restricted or limited access regulates the locations where vehicles are allowed to enter and leave
the MNPASS Lane facility.
Originally, the I-394 MnPASS Lanes were designed with restricted access to provide dedicated ingress
/egress locations for better traffic flow. The intention was to avoid unnecessary weaving maneuvers which
can foster traffic shockwaves and crashes. However, a recent study of MnDOT MnPASS Lane facilities
found that Continuous Access (I-35W) and Restricted Access (I-394) designs are comparable in
operational characteristics, with no difference in safety performance.
Therefore, when designing a MnPASS Lane, consider a Continuous Access design with access
restriction on selected areas (such as high weaving volume, ramp volume, average daily volume, or
directional traffic demand).
Continuous Access design may also generally be suitable within on-ramp and off-ramp locations (see
Figure 9). Observations of vehicles merging from ramps to HOT Lanes indicate that drivers are
completing the maneuvers in distances shorter than typically recommended, including during high volume
levels and typical highway speeds.
However, when very high weaving volume, ramp volume, average daily volume, or directional demand
becomes an issue, consider providing access control as shown on Figure 10. To provide proper weaving
distance, 660 feet per lane change is recommended. The length of opening can range from 700 feet to
1500 feet to accommodate various weaving demands. When weaving demand exceeds the threshold for
stable traffic flow conditions, restrict access at on-ramp and off-ramp locations as necessary, and have
traffic use the next available ingress/egress location.
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Figure 9 – Continuous Access Design within On-Ramp and Off-Ramp locations
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Figure 10 – Restricted Access Design and Recommended Weave Distances
within On-Ramp and Off-Ramp locations
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Operations and Maintenance
Hours of operations
MnPASS lanes are typically restricted during peak hours only. Hours of operations are established to
meet current traffic demand, as well as expected growth in demand on the corridor. Hours are generally
set for a longer period than when congestion typically occurs to help provide for a reliable trip in the
MnPASS lanes even in heavily congested conditions caused by increased demand, incidents, weather, or
road work.
Table 2 shows the current hours of operations for the existing MnPASS lanes. To maintain equity across
the system, MnPASS hours are similar between corridors with only some variance. The MnPASS lane is
only restricted in the peak direction of travel.
MnPASS
Corridor
I-394

I-35W

Direction
Eastbound

AM Hours

Westbound

County Road 101 to
Hwy 100
Hwy 100 to I-494

6:00 AM to 10:00
AM
Not Restricted

Reversible *

Hwy 100 to I-94

Northbound

Crystal Lake Road
to I-494
I-494 to 26th Street

5:00 AM to 1:00
PM
6:00 AM to 10:00
AM
6:00 AM to 10:00
AM
6:00 AM to 10:00
AM
Not Restricted

Northbound
**
Southbound
Southbound
I-35E

Segment

Northbound
Northbound
Southbound

42nd Street to Hwy
62
Hwy 62 to Hwy 13
Cayuga Street to
Little Canada Road
I-694 to County
Road J
County Road 96 to
Cayuga Street

Not Restricted
Not Restricted
6:00 AM to 10:00
AM

PM Hours
Not Restricted
2:00 PM to 7:00
PM
2:00 PM to 4:00
AM
Not Restricted
3:00 PM to 7:00
PM
3:00 PM to 7:00
PM
3:00 PM to 7:00
PM
3:00 PM to 7:00
PM
3:00 PM to 7:00
PM
Not Restricted

Table 2 – Existing MnPASS Hours of Operations
* The I-394 Reversible lanes are tolled at all times. Hours shown are for Monday through
Friday. Weekend hours vary depending on events downtown.
** Segment includes the Priced Dynamic Shoulder Lane (PDSL) from 38th Street to 28th
Street. The PDSL is typically open Monday through Friday from 6:00 AM to 7:00 PM but
may be opened outside of these hours for special events. The PDSL is always tolled
when open.
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Vehicle Occupancy
MnPASS lanes allow for two or more person car pools to utilize the lane for free (known as HOV 2+).
Vehicle Types
Free access to MnPASS Lanes is allowed for car pool vehicles, buses and motorcycles. Single occupant
vehicles may only use the MnPASS lanes if they have an active MnPASS account and have paid a toll.
Other states have allowed hybrid or low emission vehicles into their HOV/HOT lanes. This has degraded
the performance of these HOV/HOT lanes and/or made carpooling and transit use less attractive.
Traffic Incident Management
MnDOT and the Minnesota State Patrol have an Open Roads Policy with the goal of clearing lanes as
quickly as possible. That keeps traffic moving, reduces delays, and improves traffic safety by reducing the
risk of secondary crashes.
Consider shoulders or pull-off areas in order to provide a location for incidents to be relocated to. Where
such areas are not available, consider the use of changeable message signs to provide advanced
warning to motorists of lane-blocking incidents ahead.
The quick removal of incidents from the roadway is important on any facility to keep traffic moving. But it
is more critical on MnPASS lanes because higher vehicle occupancy rates (carpools and busses) means
more people are affected.
Congestion Management Tools
As MnPASS lanes become congested due to increased demand, consider the following changes:
• Adjust the pricing algorithm
• Increase the price for single occupant vehicles
• Modify lane access
• Increase enforcement
• Implement new carpool registration policies
• Implement lower cost/high benefit improvements to relieve the pressure on the MnPASS lanes
• Change the vehicle occupancy requirement to three or more person carpools
• Add additional capacity
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Transit Stations
Express bus service is a rapid mode of transportation that can combine the quality of rail transit and the
flexibility of buses. To further the goal of increasing person throughput within the highway corridor, give
consideration to incorporating transit stations along the corridor, or providing for future construction of
them.
With respect to MnPASS Lanes, there are two types of transit stations, Online and Offline. To take
advantage of the travel-time savings and reliability of MnPASS lanes, consider Online transit stations in
the center median of the roadway with direct access into the MnPASS lane.
See Figure 11 for a typical slip lane design to provide access to and from transit stations and other similar
facilities.
Offline transit stations are facilities which are not contiguous to MnPASS Lanes. However, they are often
located within nearby park and ride lots, employment centers, and major transit centers and should be
considered during planning and design of MnPASS Lane facilities.
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Figure 11 – MNPASS Lane Slip Ramp Design Alternatives
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Appendix

Signing for MnPASS Lanes
Purpose
The MN MUTCD does not use the terminology MnPASS lanes. Therefore, except for some of the
Figures, this section will refer to Minnesota’s MnPASS lanes as managed lanes in order to match the
terminology used in the MN MUTCD.
MN MUTCD, Part 2G Preferential or Managed Lane Signs, provides information on signing for
preferential lanes, including Priced Managed Lanes (2G.16 thru 2G.18). The following information is
intended to provide applicability of the standards and guidance found within the MN MUTCD to
managed lanes in Minnesota.
Figure 11 shows typical signing when the managed lane is an added lane.
Figure 12 shows typical signing when a general purpose lane becomes a managed lane.
Scoping
During the scoping phase of managed lane projects, designers need to work with the District Traffic
Office Signing Engineer to determine locations for all overhead sign structures necessary for permanent
overhead signing. The signing for the managed lanes will need to be coordinated with necessary
general purpose lane signs required for the corridor. Closely spaced interchanges within the managed
lane corridors makes it increasingly difficult to find space for all required signs and will require close
coordination with the District Traffic Office Signing Engineer.
Managed lanes are typically used on corridors where the majority of signs will be required to be
installed on overhead sign structures about 800ft apart. When signs are installed on overhead sign
structures, the sign panels are required to be installed over the lane for which the message on the sign
is applicable. Unless otherwise specified, the managed lane signs are installed over the left lane
(managed lane) while the signs for the general purpose lanes are installed over the general purpose
lane applicable to the sign message.
Overhead sign structures are required to be protected to meet MN MUTCD crashworthiness
requirements. While the posts and foundations mounted in the ground are protected by guardrail, posts
necessary in the median may be needed to be mounted into the median barrier when present. The
drawing details for Type F Glare Screen Median Barrier show the bottom width for a Type F Glare
Screen Median Barrier at either 5’2” or 5’8” depending on the sign post type. Overhead sign structures,
especially those mounted in the median impact shoulder widths and drainage infrastructure. It is critical
that designers work with signing engineers to work through any impacts necessary overhead sign
structures may cause prior to submitting a geometric layout for approval.
Application
The following information provides guidance on the application of certain standards, guidance and
options provided in the MN MUTCD to managed lanes in Minnesota.

Signing / Page A-1

General
MN MUTCD 2G.16 (¶05) standard states that “Priced managed lanes that are adjacent to
general-purpose lanes along the same designated route shall be signed using the legend
EXPRESS or EXPRESS LANE(S).” 2G.18 (¶10) also states that for pull through signs the
legend EXPRESS LANE(S) shall be used as a header panel or principal legend. The legend
EXPRESS LANE will be used on all regulatory, guide and pricing signs. The EXPRESS LANE
header panel as shown will be used on the regulatory Price and the Periods of Operation
Signs.

Figure 1 - Header Panel
Regulatory Signs
Periods of Operation
MN MUTCD 2G.3 states the following:
(¶10) If used, overhead Preferential Lane (R3-13 series, R3-14 series, and R3-15 series)
regulatory signs shall be installed on the side of the roadway where the entrance to the
preferential lane is located and any appropriate adjustments shall be made to the sign
message.
MN MUTCD 2G.17 states the following:
(¶01) Except as otherwise provided in this Section, the provisions of Sections 2G.03 through
2G.07 regarding regulatory signs for Preferential lanes shall apply to priced managed lanes
operated at all times or at certain times with a toll payment requirement of some or all vehicles
to use the lane(s). Such managed lanes shall use changeable message signs or changeable
message elements within static signs to display the appropriate regulatory sign messages only
when they are in effect.
(¶02) Regulatory signs for preferential lanes shall be appropriately modified for adaptation to a
priced managed lane, where applicable.
(¶06) A priced managed lane Periods of Operation sign shall be installed at the beginning or
initial entry point, and at any intermediate entry points where vehicles are allowed to legally
enter an access-restricted priced managed lane.
MnDOT has appropriately modified the standard signs shown in the MN MUTCD, specifically
the R3-14 and R3-44a signs to create a combined message as shown on the Periods of
Operation sign. Both sign messages are required at the beginning and intermediate openings
into the managed lane. By combining the messages the result is less signs for the driving
public to read.
Install the Period of Operation sign at the initial entry point to the managed lane and ¼ mile to
½ mile prior to the beginning of any double white solid lines. Following entrance ramps install
the Period of Operation sign following a Price Sign (if installed) approximately 3000ft after each
entrance ramps as space allows. If a Price Sign is not installed following an entrance ramp,
then install the Period of Operation sign approximately 2000ft after the entrance ramp as space
allows.
MnDOT will also use the message “OPEN TO ALL TRAFFIC” with a downward pointing arrow
on the changeable message price signs to convey to drivers when the lane is open to all traffic.
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Figure 2 - Periods of Operation sign

Vehicle Occupancy Definition
MN MUTCD 2G.17 states the following:
(¶05) When HOV traffic is allowed to use a priced managed lane without paying a toll and
registration in a local program is not required to receive the toll exemption, the Vehicle
Occupancy Definition (R3-10 or R3-13) signs (see Section 2G.04) shall be modified to delete
the diamond symbol to create priced managed lane Vehicle Occupancy Definition (R3-40 and
R3-43) signs to indicate the minimum occupancy related to the management strategy.
MN MUTCD 2G.4 further states that R3-13 or R3-13a (R3-43 is the revised legend for priced
managed lanes) shall be installed overhead at least ½ mile in advance of the beginning or initial
entry point to an HOV lane.
MnDOT has experienced difficulty in the ability to find space available for any additional
overhead signs. Therefore, the Vehicle Occupancy Definition signs (R3-40) will be ground
mounted on the left (median) side of the managed lane approximately 1000ft after each time
HOV is used on a managed lane overhead sign or may be mounted to the left (median) post of
the overhead sign structures where the legend HOV is used. The legend HOV is used on
advance guide signs, price signs and periods of operation signs. Vehicle Occupancy Definition
signs are not to be mounted at intervals less than ½ mile along a managed lane corridor but
may be omitted if no new drivers have entered the corridor.

Figure 3 - R3-40 Vehicle Occupancy Definition Sign
Motorcycles Allowed
MN MUTCD 2G.05 states the following:
(¶ 09) A MOTORCYCLES ALLOWED (R3-11P) plaque may be used where motorcycles,
regardless of the number of occupants, are allowed to use an HOV lane.
(¶10) If used, the MOTORCYCLES ALLOWED plaque shall be mounted below a postmounted Preferential Lane Periods of Operation (R3-11, R3-11A, or R3-11c) sign.
Motorcycles are allowed to use HOV lanes under federal law unless the state specifically
restricts them. Since Minnesota does not restrict the use of motorcycles, MnDOT feels it is
important to install signs to educate the general public that motorcycles are allowed to use
Signing / Page A-3

managed lanes in Minnesota. ” However since MnDOT mounted the Periods of Operation sign
overhead, we will be mounting this plaque under the left (median) ground mounted Vehicle
Occupancy Definition Sign. This plaque is alternated with the BUSES ALLOWED plaque.

Figure 4 - R3-11P Motorcycles Allowed Plaque
Buses Allowed
Buses are allowed to use the managed lanes under the HOV 2+ definition. However, when the
managed lanes are operating in both directions at the same time, there are instances where a
transit bus is deadheading and allowed to use the managed lanes. For this reason BUSES
ALLOWED is signed with a plaque under the left (median) ground mounted Vehicle Occupancy
Definition Sign. This plaque will alternate with the MOTORCYCLES ALLOWED plaque.
There is a committee that is working towards passing state law to allow transit buses to be
legally allowed in the managed lanes at all times. Once state law is passed, the need for this
plaque will be re-evaluated. Since there is a controlled group of transit bus drivers and state
troopers there may be no need for it to be signed.

Figure 5 - Buses Allowed Plaque
Price Sign
MN MUTCD 2G.17 states the following:
(¶03) Regulatory signs shall be used to indicate the toll charge. If the toll varies, regulatory
signs that include changeable message elements shall be used to display the actual toll
amount in effect at any given time.
MnDOT preference on new installations will use changeable message signs for the Price Signs.
The sign design is shown below is used when the managed lane is in operation. When not in
operation, a message “OPEN TO ALL TRAFFIC” with a downward pointing arrow will be
displayed in install of the price and HOV 2+ FREE. As funds for future upgrades become
available, Price Signs on corridors installed with CMS inserts for pricing will likely be updated to
follow this design. Install the Price Sign between ¼ mile and ½ mile prior to the initial entry
point of the managed lane. If there is 1 mile and ½ mile advance guide signs, the Price sign
should go after the ½ mile advanced guide sign. If sign space is limited, and the advance guide
signs are required to be installed at ½ mile and ¼ mile, then install the Price Sign between the
½ mile and ¼ mile advance guide signs.
Install additional Price Signs approximately 2000ft past each entrance ramp as space allows
and between ¼ and ½ mile prior to any intermediate entry points due to the double white solid
line, if any.
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Figure 6 - Price Sign
Express Restriction/Lane Ends
MN MUTCD 2G.17 states the following:
(¶09) R3-42 Series and R3-45 Series signs shall be installed in accordance with the provisions
of Section 2G.07 to indicate the termination of a priced managed lane or restriction. The R3-42,
R3-42a, and R3-45 signs shall be used only where the managed lane and restriction end and
traffic must merge into the general-purpose lanes. The R3-42b, R3-42c, and R3-45a signs shall
be used only where the managed lane restriction ends and the lane becomes a generalpurpose lane.
For managed lanes where the restriction ends and traffic must merge into the general purpose
lanes, see Figure 11 for locations of the express restriction lane ends signs. Minnesota’s
managed lanes are currently operational for only a portion of each weekday during peak travel
times. MnDOT will install the LANE ENDS warning signs on the overhead sign structures in the
appropriately locations and ground mount the regulatory EXPRESS LANE ends signs to the left
(median) post of the warning sign overhead sign structure. MnDOT feels that the most
important message at this location during all times of the day is that the freeway lane is ending.
Ground mounting the regulatory signs still complies with the MN MUTCD.
As shown in the figure, the EXPRESS LANE ENDS ½ MILE (R3-42a) shall be installed at least
½ mile in advance of the termination of the managed lane on the left (median) post of the
overhead sign structure for the LEFT LANE ENDS ½ MILE warning sign. The EXPRESS
LANE ENDS (R3-42) shall be installed at the termination of the lane on the left (median) post of
the overhead sign structure for the LANE ENDS MERGE RIGHT warning sign.

Figure 7 - R3-42 & R3-42a Express Lane Ends
For managed lanes where the restriction ends and the lane becomes a general purpose lane
see Figure 12 for locations of the express restriction ends signs. The MN MUTCD allows an
option for these signs to be installed overhead. MnDOT installs these signs overhead allowing
both express lane and general purpose lane users the ability to see the signs.
As shown in the figure, the EXPRESS RESTRICTION ENDS ½ MILE sign shall be installed
overhead at least ½ mile in advance of the termination of the managed lane. The EXPRESS
RESTRICTION ENDS sign shall be installed overhead at the termination of the managed lane.
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Figure 8 - R3-45a Express Restriction Ends
Do Not Cross Double White Line
This is a Minnesota only sign design, not addressed in the MN MUTCD, which MnDOT typically
installs overhead to inform drivers that it is illegal to cross the double solid white line. The DO
NOT CROSS DOUBLE WHITE LINE sign is installed at the beginning of the double solid white
line and after each entrance ramp where new drivers to the corridor may see a double white
solid line. The sign panel is typically installed directly to the right of the Period of Operations
Signs, thus over the left most general purpose lane.
Guide Signs
Advanced Guide Signs
MN MUTCD 2G.11 (¶01) states that an advance guide sign shall be installed at least ½ mile
prior to the initial entry point and (¶02) should be installed approximately 1 mile prior to the
initial entry point. According to 2G.11 (¶04) these signs shall be mounted overhead where
entry is restricted to designated points.
For managed lanes where the general purpose lane becomes a managed lane, the advance
guide signs will include a downward pointing arrow and be installed over the appropriate lane
(usually the left lane). For advance guide signs approaching an added managed lane, the
advance guide signs will not include downward pointing arrows.

Figure 9 - Advance Guide Signs
Entrance Guide Signs
MN MUTCD 2G.11 (¶01) states the following:
A Preferential Lane Entrance Direction sign shall also be provided at the initial entry point.
MnDOT uses the Periods of Operation sign at the initial entry point to the managed lane.
However, the reversible lanes on I-394 will use the Entrance Direction Sign. . The Periods of
Operation Sign includes a downward pointing arrow, the regulatory panel designating the hours
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of operation with the ETC pictograph and HOV designation, and the EXPRESS LANE header
panel. The Periods of Operation Sign is also installed as pull though signs.
Guide Signs for Egress from and Preferential Lanes to General-Purpose Lanes
MN MUTCD 2G.13 (¶01) states that where egress is restricted only to designated points, post
mounted Advance Guide and Intermediate Egress Directions signs shall be installed in the
median. MnDOT will not install these signs due to the open nature of the Express Lane.

Figure 10 - E8-5 & E8-6 Intermediate Egress Directions
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Figure 11 – MnPASS Signing Layout for Added Express Lane
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Figure 12 – MnPASS Signing Layout GP turns into Express Lane
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Pavement Markings for MnPASS Lanes
Purpose
The MN MUTCD does not use the terminology MnPASS lanes. Therefore, this section will refer to
Minnesota’s MnPASS lanes as managed lanes in order to match the terminology used in the MN
MUTCD.
MN MUTCD, Part 3D Markings for Preferential Lanes, provides information on pavement markings for
preferential lanes. The following information is intended to provide applicability of the standards and
guidance found within the MN MUTCD to managed lanes in Minnesota.

Express Lane Marking
MN MUTCD Part 3 Section 3D.1 (¶5,G) standard states “Other type of preferential lane-the preferential
lane-use markings shall consist of a word marking appropriate to the restriction.” As required by MN
MUTCD Part 3 Section 3D.1, an EXPRS pavement marking (See Figure 1) shall be used. In
conjunction with the signs, MnDOT has defined the restrictions associated with an express lane.
EXPRS represents an abbreviated version of the word “express”. It is more descriptive than the
standard abbreviation for express, EXP, (which should be followed by the prompt word “Lane”) shown
in MN MUTCD Table 1A-2 and is similar to the standard abbreviation for expressway, EXPRWY, (which
shall not be used for any application other than the name of a roadway) shown in MN MUCTD Table
1A-1.
4”

93”

96”

Figure 1 - EXPRS Marking
Placement
At the beginning of the express lane, an EXPRS marking should be placed within 50 feet of the
start of the express lane.
For each section prohibiting entering and exiting movements, an EXPRS marking should be
placed between the beginning of the section and a point 50 feet into the section.
EXPRS markings should supplement the signs. The markings should be placed between the
Express Lane Periods of Operations Signs and/or Price Signs (whichever combination yields
the smallest distance):

Pavement Marking / Page B-1

•

If the distance between signs is greater than 1500 feet, and equal to or less than 5000 feet,
place one EXPRS marking approximately equal distances between the signs.

•

If the distance between signs is greater than 5000 feet, place two EXPRS markings
between the signs, one at approximately one third of the distance, the other one at
approximately two thirds of the distance.

•

EXPRS markings should not be placed closer than 1500 feet.

Longitudinal Pavement Markings
The longitudinal pavement markings for managed lanes shall either PERMIT or PROHIBIT entering and
exiting movements.
Barrier-Separated Managed Lanes
For Barrier Separated Non-Reversible, Buffer Separated Reversible and Contiguous Managed
Lanes, see MN MUTCD Part 3 Section 3D.2 for appropriate longitudinal markings.
Buffer-Separated Managed Lanes
A 2 feet buffer (which includes pavement markings and the buffer area between the pavement
markings) will typically exist between the managed lane and the general purpose lane. This
buffer decreases speed shear concerns and allows the Managed Lane to operate at correct
speed when the General Purpose lanes are congested.

Figure 2 - Wide Solid Double White Line Section
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At locations where entering and exiting movement are PROHIBITED, MnDOT shall install one 8
inch wide double solid white line. (See Figure 3) This line will be supplemented with DO NOT
CROSS DOUBLE WHITE LINE signs.
A – Managed lane(s) where enter/exit movements are PROHIBITED

Wide solid
double white
lane line

B – Managed lane(s) where enter/exit movements are PERMITTED

Figure 3 - Markings for Non-Reversible Buffer-Separated Managed Lanes

At locations where entering and exiting movements are PERMITTED, MnDOT shall install two
8 inch wide broken single white lane lines. (See Figure 3) With a 2 feet buffer, the 8 inch wide
broken single white lane lines shall be separated with an 8 inch gap. (See Figure 4)
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Figure 4 - Two Wide Broken Single White Line Section
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What Are Managed Lanes?
Managed lanes are highway facilities or lanes that are part of freeway systems. Their operations are
managed over time, responding to current need, to improve highway operations (e.g., increasing
person throughput, improve mobility, provide travel options). In general, the main management
strategies are pricing, vehicle eligibility, and access control.
Managed lanes are either priced or non-priced, or a combination of these. Priced Managed Lanes
charge a fee for usage, while non-priced lanes typically have another mode of restriction (e.g., number
of vehicle occupants).
Priced manages lanes include:
• High Occupancy Vehicle Lanes
• Dynamic Shoulder Lanes.
Non-priced Managed Lanes include:
• Ramp Meters and Ramp Meter Bypasses
• Bus-Only Shoulders
• High Occupancy Vehicle (HOV) Lanes
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Advantages of MnPASS Lanes
MnPASS is a MnDOT HOT Lane program. MnPASS Lanes are High Occupancy Toll (HOT) Lanes with
user fees for solo drivers during restricted times. The fee varies with the time of day and traffic volume.
MnPASS Lanes may also be used without payment by transit buses, vehicles with two or more
occupants, and motorcycles. During unrestricted times any vehicle can use a MnPASS lane.
HOT Lanes have an advantage over general purpose lanes. Using eligibility, access control, and
pricing, HOT Lanes can provide regular and predictable free-flow travel and improve person throughput
by encouraging multi-person vehicle occupancies and bus ridership.
The majority of MnPASS users carpool or ride transit. As Figure A and Figure B show, single occupant
MnPASS customers make up 32% of the total vehicles in the lane, but are only 12% of the total number
of people in the lane.

Figure A – Comparison of Vehicles and Person Throughput in MnPASS Lanes

Person Throughput (person per hour)

A MnPASS lane can move twice as many people as a single general purpose lane during congested
periods. The following charts show this comparison at two Twin City locations during the morning peak
hour.

Figure B – Person Throughput on General Purpose vs. MnPASS Lane
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