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Overview
An effective Transportation Asset Management Plan will require regular
updates to reflect the dynamic nature of managing a transportation network.
For MnDOT, efficient asset management is an established objective within
existing policy, investment, and operations plans. Therefore, success will be
largely determined by the extent to which the principles and initiatives outlined
in this document are incorporated, along with existing plans, into MnDOT’s
business practices. This final chapter outlines MnDOT’s governance approach
moving forward, summarizes implementation priorities and, concludes with a
set of “lessons learned” during the development of the plan.

TAMP Governance
To comply with MAP-21, the FHWA will review the TAMP development process
and certify that it meets the U.S. Secretary of Transportation’s requirements.
The process used to develop and maintain the TAMP will be reviewed and
certified at least once every four years (or as major revisions are necessary);
FHWA will identify specific actions that are necessary to correct any
deficiencies. FHWA will also conduct an annual consistency determination
which evaluates implementation of the TAMP. Additionally, MAP-21 required
that states make significant progress toward achieving their performance
targets for the National Highway System.
While meeting federal requirements was certainly an objective, MnDOT’s
primary focus in developing this plan is to continually improve the life
cycle management of its transportation assets. Therefore, governance
responsibilities have been extended beyond those required under the
legislation, and has resulted in creation of the Asset Management Project
Office, which created plans for expanding the assets that are covered in future
TAMPs and for monitoring the agency’s success towards asset management
goals. In addition, AMPO is responsible for operationalizing asset management
and implementing the Transportation Asset Management System.
The pilot TAMP recommended that an Asset Management Steering Committee
be established and assigned responsibility for the development, update,
and monitoring of the enhancements outlined in the TAMP, and oversight
of Transportation Asset Management System development and other asset
management initiatives. The Steering Committee has been established and
is led by MnDOT’s Modal Planning and Program Management, Engineering
Services and Operations Division Directors, and includes representatives from
Engineering Services, Transportation System Management, and Operations
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and Maintenance. Direct communication with Finance; Districts; Traffic, Safety,
and Technology; Materials; Bridge; and other asset categories continues to
be important. The Steering Committee reports directly to the Division Director
champions and MnDOT’s Senior Leadership Team, and meets on a regular
basis to address the following:
•

Review TAMP progress to ensure that MnDOT is meeting federal
requirements

•

Establish a regular cycle for updating the TAMP in conjunction with
updates to MnSHIP and other relevant documents

•

Develop and implement guidance for expanding the TAMP to include other
transportation assets; this guidance includes factors such as:
•

Availability of data

•

Overall maturity of business processes to support management of
the asset

•

Importance of preservation actions to maintain the asset

•

Funds spent on the asset

•

Level of risk associated with asset failure

•

Monitoring progress toward performance targets and recommending
adjustments

In addition to having authority for governance of the TAMP, the Steering
Committee has been assigned responsibility for ensuring that the asset
management principles promoted in the TAMP are fully embraced at all levels
of the agency to help ensure that the anticipated performance outcomes are
met. This will require continued communication and accountability for each of
the assets included in the TAMP.
The Steering Committee worked with several units of the Office of
Transportation System Management and the larger Modal Planning and
Program Management Division to coordinate the update with MnSHIP, ensuring
that the TAMP recommendations are used to drive future investment plans.
As discussed in Chapter 2, the TAMP serves as a link between the long-term
statewide plans (such as MnSHIP) and the projects programmed into the STIP
and CHIP.
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Implementation Priorities
PRIORITIES IDENTIFIED THROUGH RISK PROCESS
Chapter 5 of this plan explored the concept of risk as it relates to
transportation, as it influences planning and management at MnDOT, and
as it was incorporated into the TAMP. It also presented a series of prioritized
strategies intended to help mitigate identified undermanaged risks – areas in
which there are clear opportunities for improvement at MnDOT. Figure 9-1
displays the priority strategies identified in the pilot TAMP that have since been
completed. This work highlights MnDOT’s commitment to improving asset
management processes and eliminating gaps.
Figure 9-1: Completed Priority Strategies for Mitigating Risks

RISK MITIGATION STRATEGY

PURPOSE(S)

To improve condition of South I-35W deep stormwater tunnel; to alleviate safety
Address the repairs needed on the existing
concerns and reduce overall percentage of deep stormwater tunnel system in poor and
South I-35W deep stormwater tunnel system
very poor condition (thereby helping MnDOT meet targets)
Develop and adequately communicate
construction specifications for overhead sign
structures and update for high-mast light
tower structures

To prevent installation problems that lead to premature deterioration and reduced
asset life; to ensure that MnDOT inspectors and vendors understand and adhere to
requirements (e.g., torque thresholds)

Include highway culverts in MnDOT’s TAMS

To more deliberately and effectively manage highway culverts; to include more assets
in TAMS, thereby improving cross-asset trade-off decision-making

Place pressure transducers in deep
stormwater tunnels with capacity issues

To place pressure transducers in deep stormwater tunnels that will collect better
capacity-specific data such as pressure impact by water volume

Retighten loose nuts of high-mast light tower
structures, overhead sign structures, light
poles, and traffic signals

To assure the structures are adequately anchored down to the foundations to avoid
structural failure, premature fracture and fatigue failure, and to prolong the life
expectancy of these structures

Incorporate large bridge culverts into bridge
condition

To include large bridge culverts in the overall % poor condition for bridges

Develop an inventory process for deep
stormwater tunnels

To improve regularity of deep stormwater tunnel inspections by adding the tunnel
system to TAMS, with inspection frequency tied to reported condition

Note: 10 feet or greater in span length, but no more than 20 feet, or are non-automobile bridge

Figure 9-2 offers more detail on new and remaining priority strategies,
including responsible offices, expected time frames, and estimated
implementation costs. Time frames and costs were estimated by the TAMP
work groups but could not be determined with certainty for several of the
strategies.
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Figure 9-2: Prioritized Strategies for Mitigating Undermanaged Risks

EXPECTED
TIME
ESTIMATED COST
FRAME

PRIORITY LEVEL 1
STRATEGY

PURPOSE(S)

RESPONSIBLE
OFFICE

Annually track, monitor, and
identify road segments that
have been in poor condition
for more than five years, and
consistently consider them when
programming

To provide additional information
when prioritizing projects; to
highlight roads that have been in
poor condition for an extended
period of time; to help MnDOT
improve level of service for
customers statewide

MnDOT Materials
Office

1-2 years

$5,000 (staff time)

Investigate the likelihood and
impact of deep stormwater
tunnel system failure

To improve understanding of the
likelihood for failure of the deep
stormwater tunnel system (located
entirely in MnDOT’s Metro District)
and the likely impacts of such
an event; to aid planning and
management of the system

MnDOT Metro
District

1-3 years

$150,000 (for study)

Track overhead sign structures
and high-mast light tower
structures in a Transportation
Asset Management System

To more deliberately and
effectively manage these asset
categories; to include more assets
in TAMS, thereby improving crossasset trade-off decision-making

MnDOT Office of
Transportation
System
Management;
MnDOT Districts

2-4 years

$150,000

To reduce traffic congestion and
collisions

MnDOT Office of
Traffic Engineering

1-2 years

$50,000 staff time

Develop a Transportation
Research Synthesis on traffic
signal preventive maintenance in
other agencies

To better manage assets so
that they do not prematurely
deteriorate and cause unforeseen
traffic incidents and/or congestion

MnDOT Office of
Traffic Engineering

3-4 years

$10,000

Develop a statewide traffic
signal and lighting checklist for
construction project engineers
and/or inspectors to use when
signing off during construction
and after completion

To better manage assets so
that they do not prematurely
deteriorate and cause unforeseen
traffic incidents and/or congestion

MnDOT Office of
Traffic Engineering

3-4 years

$50,000 staff time

Develop a statewide ITS system
sample plan and standard
details/specification, including
performing integration (built on
the ITS Design Manual)

To reduce the likelihood of ITS
equipment becoming inoperable
before the end of expected service MnDOT Office of
life which would create uncertainty Traffic Engineering
for financial budgeting and
forecasting

2 years

$700,000

Develop retiming schedule for
statewide traffic signals
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EXPECTED
TIME
ESTIMATED COST
FRAME

PRIORITY LEVEL 1
STRATEGY

PURPOSE(S)

RESPONSIBLE
OFFICE

Conduct a study to determine
building operation deficiencies,
site condition, and future needs
for gap assessment (used for
scoping and project prioritization
process)

To better manage buildings
appropriately/efficiently reducing
deferred maintenance and added
cost to the agency

Building Services

1-2 years

$250,000 for staffing or
consultant

Implement Archibus and develop
a project prioritization process
for existing as well as any new
funding for buildings

To manage buildings
appropriately/efficiently to reduce
the likelihood of safety risks to
users, deferred maintenance, and
added costs to agency

Building Services

1-2 years

$250,000

PURPOSE(S)

RESPONSIBLE
OFFICE

PRIORITY LEVEL 2
STRATEGY

EXPECTED
TIME
ESTIMATED COST
FRAME

Collect and evaluate performance
data on ramps, auxiliary lanes,
To include in pavement
and frontage road pavements for management decisions in order to
achieve the lowest life cycle cost
the highway system in the Twin
Cities Metro area

MnDOT Metro
District

18 Months

$2,000,000 (assuming
2000 miles)

Provide support, tools, and
reports for management of
highway culverts in TAMS

To more deliberately and
effectively manage highway
culverts using the full functionality
of TAMS; to refine the business
process and asset management
tools (such as decision tree)

MnDOT Bridge
Office

1-2 years

$35,000

Develop a policy requiring a
five-year inspection frequency for
overhead sign structures, as
well as related inspection training
programs and forms

To establish a formal inspection
program for overhead sign
structures based on MnDOT’s
best knowledge of structure
condition, deterioration rates, and
inspection needs

MnDOT
Maintenance –
Various Districts

Currently
underway

$150,000 staff time

Identify optimal preventive
maintenance protocols for
lighting, including a resource
demand model (i.e., materials,

To establish a formal inspection
program for lighting structures
based on MnDOT’s best
knowledge of structure condition,

3-4 years

$50,000 staff time

parts, etc.), and/or TRS on
preventive maintenance

deterioration rates and inspection
needs
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PRIORITY LEVEL 2
STRATEGY
Develop an inspection/cycle
protocol based on condition or
age and TAMS. The protocol
includes ADA ramps, curbs,
sidewalks and other pedestrian
infrastructure needs (include:
frequency, who is responsible
for activities, costs and other
pertinent information)
Develop an inspection/
maintenance cycle protocol that
would identify which noise walls
should be inspected/maintained,
including a staffing need/gap
assessment based on inspection/
maintenance protocols

Conduct education/training and a
construction sign-off (i.e., liaison)
or contract compliance protocol
for noise walls
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PURPOSE(S)
To meet the needs of system
users, including the disabled
community. Failure to do so
results in an unsafe system,
loss of trust, and increased legal
liability for MnDOT

To use a noise wall maintenance
strategy that inspects at
appropriate frequencies,
addresses fixes in a timely
manner and reduces the potential
for a legislative audit
To eliminate poor contract
execution (e.g., inappropriate
specifications and construction
installation) that results in sub-par
or out of compliance assets. Subpar assets add costs to MnDOT
and create a safety concern
for public traveling along and
adjacent to noise walls

MINNESOTA GO

RESPONSIBLE
OFFICE

ADA Personnel

EXPECTED
TIME
ESTIMATED COST
FRAME

3 years

$20,000

10-year cycle

$50,000 in year 1, then
$50,000/year thereafter

Ongoing

$250,000

MnDOT
Maintenance –
Various Districts

MnDOT
Maintenance –
Various Districts
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PURPOSE(S)

RESPONSIBLE
OFFICE

EXPECTED
TIME
FRAME

ESTIMATED
COST

Repair or replace highway
culverts in accordance with
recommendations from the
TAMS

To improve overall system quality
and management; to meet newly
established and vetted asset
targets

MnDOT Maintenance
– Various Districts;
MnDOT Bridge Office

10 years

$290,000,000

Develop a statewide resource
demand model for traffic
signal retiming (personnel,
consultant contracts, etc.)

To reduce traffic congestion and
collisions

MnDOT Office of
Traffic Engineering

5-6 years

$200,000

Develop and increase traffic
signals and lighting staffing
resources with proficient
knowledge to be able to extract
and use information from TAMS
to better manage the assets

To better manage assets so that
they do not prematurely deteriorate
and cause unforeseen traffic
incidents and/or congestion

MnDOT Office of
Traffic Engineering

3-4 years

$500,000 in new
and existing staff

Identify and integrate
pedestrian infrastructure
measures, targets, and needs
into MnSHIP and MnDOT
program delivery process

To address system gaps with future
funding to ensure mobility options
and meet public expectations

ADA Personnel

3-5 years

Approximately
$500,000

Develop an ADA/pedestrian
infrastructure guide that
identifies the appropriate
process (i.e., consent
agreement), types of ADA/
complete streets improvements
by corridor, urban-rural, etc.

To receive local consent to ensure
operations/maintenance and
oversight of the system and prevent
premature deterioration and unsafe
conditions for users

ADA Personnel

1 year

Approximately
$50,000 (already
underway)

Develop an inspection/
maintenance-cycle protocol,
which would identify what ITS
assets should be inspected/
maintained, including a staffing
need/gap assessment based
on inspection/maintenance
protocols

To manage assets to the lowest
life-cycle costs, slow deterioration
and keep up with necessary repairs
or technology

Office of Traffic
Engineering

1-2 years

$200,000

PRIORITY LEVEL 3
STRATEGY
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OTHER PRIORITIES IDENTIFIED DURING TAMP
DEVELOPMENT
To further improve its overall asset management practices and achieve lowest
life cycle cost, MnDOT considered factors beyond risk during development of
the TAMP. As a result, several overarching business process enhancements
have been proposed and are summarized in Figure 9-4. Time frames and
costs for these broad improvements have not been estimated.
Figure 9-4: Planned Changes to MnDOT Business Processes

PRIORITY

PURPOSE(S)

RESPONSIBLE PARTY

Establish a single process governing the
development of all MnDOT performance
measures and targets; incorporate process
into MnDOT’s performance-based planning
framework

To promote a consistent approach to
performance measurement that is in line
with traveler expectations and MnDOT’s
strategic direction; to provide a mechanism
for acting on target recommendations
provided in this TAMP

Performance, Risk and Investment Analysis
Unit (MnDOT Office of Transportation
System Management)

Implement strategies that reduce life cycle
costs for managing assets

To improve consideration of total cost of
ownership in capital investment decisions,
including tracking preventive maintenance
activities; to re-scope projects to realize
life cycle cost savings (candidate for
Investment Opportunity Plan)

MnDOT Office of Transportation System
Management

Identify new operational performance
targets and reporting protocols covering
preventive maintenance

To ensure that asset-specific preservation
activities are being completed on a timely
basis; to regularly monitor progress and
assess achievement

Asset Management Steering Committee;
Operations Division; Materials Office

Evaluate investment impacts across asset
categories

To improve cross-asset decision-making
processes by integrating trade-off analyses
(more comprehensive trade-off analyses
will be possible as asset registers and risk
assessments are completed for additional
asset categories)

MnDOT Office of Transportation System
Management

To improve long-range planning and
investment decision-making for bridges
across the state

MnDOT Bridge Office

Explore scenario planning for BRIM
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RESEARCH PRIORITIES
Along with risk-based strategies and overall business process enhancement
recommendations, the development of this TAMP illuminated a number of
research needs. Such applied research would help MnDOT better understand
asset performance and would lead to more informed investment decisionmaking. These research opportunities could be addressed via formal research
studies or by program offices using data available to them. Identified research
needs include:

Overall
•

Development of robust asset-specific or network-level deterioration
models (for each material type used, if possible)

•

Investigation of return-on-investment associated with capital and
maintenance expenditures (the probabilities and impacts of not
investing in assets are poorly understood)

•

Enhance cross-asset prioritization

•

Clarify what maintenance cost should be considered in asset
management. Some possible inconsistencies between TAMP asset
groups

Pavements
•

Better understanding of performance and benefit-costs of pavement
preservation treatments applied in Minnesota

•

Improved analysis of maintenance cost data for use in life cycle
costing

•

Better understanding of performance of pavement rehabilitation
activities (structural overlays, full depth reclamation, etc.) in relation
to pavement age and condition

•

Implement the latest findings on pavement rehabilitation techniques

Bridges
•

Better understanding of impact of maintenance activities on bridge
performance and life cycle costs

•

Enhance deterioration curves by using bridge element level data and
develop curves for elements with high chloride exposure

Hydraulic Infrastructure
•

Development of deterioration models for various types of culverts and
tunnels

•

Better understanding of impacts of various maintenance,
preservation and rehabilitation treatments
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Overhead Sign Structures and High-Mast Light Tower
Structures
•

Development of deterioration models and more accurate average
service life

•

Better understanding of impacts of preventive maintenance
performed on these structures in varying ages and conditions

Noise Walls
•

Study the difference between the structural integrity and the noise
blocking effectiveness of walls.

•

Analyze how effective older walls (that might be in fair or poor
condition) are at blocking noise

•

Develop a risk assessment and priority list that looks at the criteria of
noise blocking abilities of walls versus just examining the condition

•

Study how to proactively address access issues that impede regular
access to noise walls

•

Determine how painting and battening noise walls impacts aesthetics

•

Examine deterioration curves over time and see if the curves could
be used in the future to predict condition/life cycle

•

Examine opportunities to formally adopt an inspection program with
specific inspection frequency

•

Study how roadway proximity may predict deterioration rates

Signals and Lighting
•

Test a smart lighting system for Metro District to monitor power
usage, dim, and turning lights on/off

•

Test moving more signals to the central traffic signal control system

•

Study formalizing a structural inspection program for signals and
lighting and implement a uniform structural condition rating

•

Determine ways to enhance TAMS to make it easier to collect
historical investments in maintenance activities

Pedestrian Infrastructure
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•

Determine where future expansion of the network will be planned
(this will likely be addressed in the future Pedestrian System Plan)

•

Research maintenance and maintenance agreement best practices
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•

Research scalability of maintenance workforce

•

Identify a true sidewalk and ramp life-cycle

•

Determine how to recognize and account for mid life-cycle
treatments, such as panel replacements, that are outside of
construction projects and/or are complaint-based

•

Determine how to account for the addition and management of
assets in pedestrian right of way such as safety and aesthetic
enhancements (trees, lights benches, art, bicycle parking, transit
stops, kiosks, planters, etc.)

Buildings
•

Determine a method for incorporating other assets associated
with the entire facility such as pavement, signage, lighting, scale
mechanics, wastewater systems etc.

•

Determine how to incorporate deferred maintenance identified in the
TAMP process into the 20-year Building Services Section investment
plan

•

Expand understanding of life-cycle cost considerations with the
consultant involved with developing 20-year BSS investment plan

•

Develop a method for incorporating functionality of facility (including
weigh stations and rest areas) into investment analysis (e.g.,
functional obsolescence of truck station would require new design not
just replacement in kind)

•

Research how to make best use of Facility Maintenance Program
dollars

•

Continue truck station location optimization

•

Work with American Truck Research Institute to study truck parking
needs to determine rest area locations and capacity

•

Identify central point of contact for each ITS infrastructure systems
and performance measures that are statewide (may be addressed
through Transportation System Management and Operations Plan)

•

Develop a documented consistent process for gathering the cost and
expenditures for the assets. Solicit Finance to assist with gathering
the information and the process. Would create an annual report that
consist of the expenditures.

•

Develop a separate source type for maintenance in MnDOT’s
Resource Consumption Application

ITS
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•

Determine a new timesheet code for ITS maintenance and leave
1501 as ITS operations

•

Find a way to document other costs of ownership that are related to
the system operation not the individual asset

Lessons Learned
The TAMP development process was beneficial in that it helped formally
document the asset management procedures currently being used at MnDOT
for managing pavements and bridges. These existing procedures provided a
framework for managing additional roadside assets now and in the future. As
a result of the TAMP process, MnDOT also has a better understanding of the
risks associated with undermanaged assets and is poised to improve many of
its business processes.
The following lessons learned during MnDOT’s TAMP development process
will greatly improve business processes and management practices as more
assets are included in the TAMP process:
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•

MnDOT has strong pavement and bridge management programs
in place that have been used for years to support agency planning
and programming activities. However, even with strong programs in
place, several business process improvements were identified that
will further strengthen the programs. The development of the TAMP
also helped justify improvements that were already underway, such
as completing bridge management tools to improve predictions of
future conditions and formalizing the inspection of overhead sign
structures to help reduce the risk of failure. For assets without formal
management processes in place, such as overhead sign structures,
highway culverts, and deep stormwater tunnels, the TAMP framework
served as a proof-of-concept for expanding the scope of future
TAMPs.

•

Investments in pavement preservation have significantly reduced
life cycle maintenance costs. MnDOT should continue to proactively
maintain its pavements and should closely manage preventive
maintenance activities for the entire state highway system.

•

MnDOT should continue striving to lower network life cycle costs
by considering major rehabilitation or reconstruction activities for
pavements that are over 50 years old (in lieu of treatments like mill
and overlays that become less effective as the pavement structure
ages). When funding allows, MnDOT should invest in long-term
fixes at the end of a pavement’s life. Quantifying the benefits of
performing the right fix for roads over 50 years old will allow MnDOT
to have considerable life cycle cost savings. For example, MnDOT’s
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Materials Office works closely with the districts to recommend the
most appropriate pavement life cycle cost fixes at the project level
based on targets, financial commitments, investment strategies, age
and history.
•

Continue investing in research studies to better understand
deterioration of all assets, thereby improving the accuracy of
long-term investment decisions. For example, the effectiveness
of slipliners to extend culvert life is understood only anecdotally,
as is the phenomenon of void formation around the culvert joints.
Such understanding would help MnDOT select more appropriate
maintenance actions and develop new and more effective treatments.

•

Make a conscious effort to move from a reactive to a more proactive
approach for culverts, overhead sign structures and high-mast light
tower structures. Overhead sign structures must be inspected more
consistently in order to anticipate problems that other agencies have
found to be common, especially fatigue cracking.

•

Life Cycle Planning demonstrated the ongoing maintenance and
capital commitments associated with adding assets to the state’s
inventory. These costs represent significant future liabilities that are
not always accounted for in traditional planning and programming
processes. Therefore, MnDOT should develop a process for
considering them when contemplating capital improvements.

•

The process of using existing data to develop the TAMP provided
insight into the completeness and reliability of the data and a better
understanding of the risks associated with undermanaging the
assets. For example, the potential risk of failure associated with
the I-35W South deep stormwater tunnel contributed to MnDOT
programming funding to address needed repairs. Similarly, the plan
led to the observation that there are many miles of access roads,
ramps, frontage roads, and auxiliary lanes that are not currently
being monitored and tracked.

•

Evaluating the life cycle cost of overhead sign structures led to the
observation that most performance issues were related to inadequate
construction practices (loose nuts). As a result, new design standards
were initiated to eliminate this issue from occurring in the future.

•

MnDOT has a risk management framework for managing agency
risks effectively at the enterprise level. By focusing on risks
associated with achieving the performance outcomes documented
in the TAMP, MnDOT was able to uncover risks associated with
undermanaging assets that had not previously been at the forefront,
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such as the need for prediction models to better manage bridges
and the need for a formal inspection process for lighting poles, signal
poles or ITS structures.
•

The multi-disciplinary nature of the Steering Committee, Advisory
Group and the Project Management Team served MnDOT well
because of the different perspectives it provided. Similarly, the
formation of the technical work groups was instrumental in providing
the content required to complete the TAMP. Therefore, the breadth of
the team is important to provide guidance, but the technical nature of
the TAMP content requires input from in-house technical specialists.

•

The TAMP is intended to provide upper management, elected
officials and the public with a summary of the plans for managing
existing transportation assets over a 10-year period. Therefore, the
TAMP needs to be written at a fairly high level. However, there is a lot
of documentation that should be captured as part of the development
process.

Moving Forward
The development of MnDOT’s pilot TAMP has already improved and
refined many aspects of the agency’s policies and methods related to asset
management. Further asset management planning has only solidified the
principles of asset management at MnDOT. By demonstrating the value of
life cycle planning, the TAMP has impacted investment decision-making. In
addition, the TAMP development process focused attention on data gaps that
exist at the agency and led to initiatives aimed at improving the sophistication
of data collection and analysis methods.
MnDOT has moved forward with asset management planning since the pilot
TAMP was completed in 2014, with each new task building on previous work
and adding additional asset categories, increasing the breadth and precision of
data available to decision makers. These and similar actions will help MnDOT
achieve its overarching goal of enhancing financial effectiveness. When
combined with the Transportation Asset Management System, the TAMP will
help guide and improve policy and programming decisions at MnDOT, leading
to more efficient and effective management of infrastructure assets and helping
the agency meet the high standard of service expected by all Minnesotans.
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