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1. Project Background, Purpose and Approach
The North/West Passage states have a variety of approaches for monitoring performance of winter
operations. For example, the Minnesota Department of Transportation’s core measures are the frequency
of achieving bare lanes within a targeted number of hours and customer satisfaction with snow and ice
removal. Furthermore, the Idaho Transportation Department uses indexes associated with winter
performance and mobility, and Washington State DOT has several measures categorized by outcomes
(results) and outputs (work done).
The Federal Highway Administration Road Weather Management Program (RWMP) established a set of
winter performance measures in 2006. MAP-21 and programmatic changes have influenced RWMP in the
years since and in 2012 a study to review the original measures and identify refinements was undertaken.
Key measures noted in the Road Weather Management Performance Measures-2012 Update1 to improve
overall system performance during weather events included:






Reductions in agency costs of weather-related maintenance and operations activities.
Reduction in number and types of fatalities and crashes attributed to adverse weather nationally.
Reduction in the extent of capacity losses and delays due to fog, snow, and ice events including
freight.
Increase in travel time reliability or decrease in variability due to road weather management
strategies during adverse weather scenarios.
Reduction in number of tons of salt or chemical usage in the U.S. normalized by winter severity
index.

As of yet there is no widely accepted measure applicable to the different roadway classifications, storm
characteristics, or traffic conditions. However, NCHRP 14-34 Guide for Performance Measures in Snow
and Ice Control Operations2 is a project that will develop a guide for performance measures in snow and
ice control operations to address these issues. The 24-month project began in 2015 and was also tasked
to review research and current practice in its initial tasks.
Because many of the major events that impact travel along I-90/I-94 are winter weather related, it is
logical to understand the states’ winter maintenance performance measures as a way to further explore
opportunities for coordinating traveler information and operations across state boundaries.
The purpose of the Winter Performance Management Practices project is to gather and summarize
information regarding the North/West Passage states’ current practices surrounding winter performance
management. The research identified measures and the associated data being used, as well as targets that
have been established. Similarities and differences were then identified among the practices for states to
consider as they further develop winter performance management, particularly as they may relate to I90/I-94. This information was then presented by webinar to the operations staff in each of the North/West
Passage states.
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This summary report presents a synopsis of the performance measures used, the data and targets
established for winter weather performance, and the similarities and differences among winter weather
performance management practices in the North/West Passage states. The report also presents more
detailed information about three specific measures that were featured in project-sponsored webinar with
operations staff.

2. State Practices, Similarities and Differences
All of the North/West Passage states have practices in place to manage winter performance. Some use a
variety of measures associated with resources (e.g. staff, materials, equipment) used. Others use more
sophisticated measures geared toward normalizing resources used in relation to storm characteristics and
maintenance activity outcomes. This section highlights select measures in each of the states to generally
characterize their performance management practices. It also highlights the similarities and difference in
practice among the states.
Additional information regarding the states’ practices is included in Appendix A. The summary in Appendix
A provides general information about each state’s winter maintenance program to provide some context
for their practices. It then presents the measures being used; targets established; data, data sources, and
analysis; and the state’s application to their decision-making process. The intent of the summary table is
to provide a reference and comparison point as states continue to develop and manage winter
performance measures.
2.1. Washington State Department of Transportation (WSDOT)
WSDOT’s primary winter performance measure is level of service. Their road network is categorized by
treatment level goals that describe what staff are expected to do before, during and after an event.
WSDOT also provides staff with parameters around the level of service achieved following the
recommended treatment. The department then gathers data in one common platform, the Highway
Activities Tracking System (HATS), which allows for consistent access to all data for analysis and other
reference purposes.
2.2. Idaho Transportation Department (ITD)
ITD has two primary winter performance measures: a winter mobility index and a winter performance
index. The winter mobility index is reflected through employee class and pay which is further highlighted
in the next section of this report. The winter performance index attempts to account for storm severity
by using RWIS data. This is important because storm characteristics often dictate the outcome of whatever
treatment is used during the storm. All of the calculations for this measure are performed automatically
in the Navigator II software for the department’s RWIS network. Most importantly, results are tied to
determining how successful treatments and the timing of them were by field personnel.
2.3. Montana Department of Transportation (MDT)
The primary winter performance measure for MDT is also oriented toward levels of service, or service
level guidelines. Montana’s measure is much like Washington’s but with a couple of unique details. MDT
uses their service level guidelines to support and encourage uniformity in how staff treat roads during
winter storms. Montana’s guidelines are very closely tied to ADT volumes; therefore, there are some
seasonal roads (targeted at level V) that receive no maintenance.
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2.4. Wyoming Department of Transportation (WYDOT)
Similar to Montana and Washington, Wyoming’s primary winter performance measure is also tied to level
of service. WYDOT assigns service by roadway type and describes recommended treatments and expected
outcomes. One noteworthy thing about Wyoming is that they are exploring how to compare material,
labor, and equipment use in relation to winter storm scales, recognizing the need to normalize activities
in relation to storm severity. WYDOT is exploring whether their road condition reporting for traveler
information could be used to measure effort and ultimately performance.
2.5. South Dakota Department of Transportation (SDDOT)
SDDOT utilizes two main measures to gauge winter performance: level of service (very similar to the
others) and customer satisfaction. South Dakota’s approach to the level of service measure is more simply
categorized by priority and non-priority routes with activities and outcomes defined for both during and
after an event. Interestingly, SDDOT does not plow 24/7; they operate from 5:00 am to 7:00 pm further
emphasizing the need to demonstrate performance. Similar to Wyoming, SDDOT is exploring indexes for
winter severity and winter maintenance response to support more normalized measurement of
maintenance activities. Their customer satisfaction measure is further highlighted in the next section.
2.6. North Dakota Department of Transportation (NDDOT)
NDDOT is using and exploring several measures including the traditional level of service and materials
usage/costs. Similar to South Dakota, North Dakota monitors customer satisfaction as an indication of
performance. Of particular note, NDDOT is also exploring how speed recovery could be used as an
indicator of performance. North Dakota completed a 2015-16 pilot using speed data from ATR and WIM
sites and they plan to explore how other sources of speed data, like the National Performance
Management Research Data Set (NPMRDS)3, could be used on more of a statewide basis.
2.7. Minnesota Department of Transportation (MnDOT)
MnDOT uses two primary measures to gauge the performance of winter maintenance: return to bare
pavement and public satisfaction. MnDOT has good baseline and historical data regarding the return to
bare pavement measure and has used this data to establish and adjust targets. Each year, MnDOT
produces a public report that summarizes their winter maintenance activities. This report describes the
context for how many miles are maintained and the resources used to complete the maintenance. The
report also explains the dynamic nature of weather and the winter severity index that is used to normalize
it. The report goes on to provide summaries of material use and costs from season to season and ends
with the final results of how often MnDOT met bare lane targets. Similar to North Dakota’s work,
Minnesota is also researching normal condition regain time as an alternate measure focused more on
speed than road condition.
2.8. Similarities and Differences among State Practices
One of the strongest similarities between states is that most develop indexes to normalize the extremes
of winter. Several states recognize and try to address variations in storm characteristics. This provides a
context for what is measured and how comparisons are made from storm to storm or from winter to
winter. The following data points are often used in such indexes.




Dew point, relative humidity
Wind speed, gusts, direction
Frost, black ice
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Precipitation type, duration, amount
Air temperature
Road temperature
Cloud cover
Blowing snow
Surface pressure

Data sources used to gauge performance are also very similar among the states. Sources include RWIS,
plow operator observations, and resource management systems (e.g. materials, time). Data analyses then
typically consider storm severity, resources (inputs), and results (outcomes) to produce a contextual
measure of performance.
There are also many differences in state practices in relation to setting targets as well as how states define
“normal” (e.g. pavement condition, speed). Targets for “return to normal” vary among states. Most
targets are defined by road type but further variation exists in road type categories. For example, South
Dakota has simple priority and non-priority categories for their road types, in contract to Montana’s six
service levels and corresponding targets within each. The definition for “return to normal” also varies
among the states. Washington, Montana, Wyoming, South Dakota, and North Dakota use definitions
focused on the amount of precipitation still on the roadway while Minnesota defines “return to normal”
in terms of bare pavement. In contrast, mobility is used to define “return to normal” in Idaho, while North
Dakota and Minnesota are also exploring similar speed-oriented measures for the future.
The use of performance information in decision-making is another area where state practices differ. ITD’s
use of performance information to determine employee pay is one of the more unique applications. South
Dakota uses performance information in their strategic planning, and both South Dakota and Washington
apply performance information on more of a shop by shop basis.
Finally, customer satisfaction is considered by some states and is likely to be a trend that will continue to
grow with the public’s increasing access to agencies through social media. In the meantime, Minnesota,
North Dakota, and South Dakota conduct periodic surveys to measure satisfaction among their customers.
Both traditional and untraditional winter performance measures are used by North/West Passage states.
Table 1 features examples of measures used among the states in both categories. The future implication
of Connected Vehicles and the role they may play in gauging winter performance has not yet been
addressed but it is likely to impact how, when and to what degree agencies can measure their
performance with winter operations.
Table 1 Examples of Traditional and Untraditional Measures

Traditional
Level of Service
Historical material consumption
Labor costs
Area level adjustments
Bare pavement
Staff observations
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Untraditional
Customer satisfaction
MDSS recommendations
Pay for performance
Statewide target setting
Mobility based indexes
Detectors, NPMRDS, RWIS
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3. Operations Webinar and Featured Measures
A webinar was conducted in July 2016 to share project finding with operations staff in the North/West
Passage states. In addition to the material highlighted in the previous section, three specific measures
were selected for more in-depth feature during the webinar. These measures were chosen as innovative
practices and representatives from each practicing states presented the information summarized in this
section.
3.1. Minnesota: Normal Condition Regain Time
Tom Peters, MnDOT, tom.peters@state.mn.us, 651-366-3578
MnDOT’s primary performance measure for snow management is bare-lane regain time (BLRT). MnDOT
defines BLRT as, “All driving lanes are 95 percent free of snow and ice between the outer edges of the wheel
paths and have less than one inch of accumulation on the center of the roadway.” Their target BLRT is three
hours.
Currently, the return to normal conditions is determined through visual inspection by the field crew but
there are opportunities for variations due to subjectivity and inconsistency issues. In 2014, MnDOT
established a research goal to estimate normal condition regain time, a performance measure for snow
management operations on urban freeways using traffic flow data from existing detectors. Detectors
provide real-time driver information and are placed as a single loop in each lane of travel approximately
every half mile on freeways in the Twin Cities Metro Area. Through a research pilot project, MnDOT was
able to compare typical traffic patterns under normal conditions to snow conditions using vehicle speed
(mph), density (vehicles per mile per lane), and flow rate (vehicles per hour per lane). Figure 1 illustrates
typical patterns during normal and snow days.
Figure 1 Normal and Snow Day Traffic Patterns
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The common approach for determining the “normal condition” using traffic data is to observe the average
speed at a specified time; however, this varies depending on circumstances such as the time period for
averaging and roadway incidents. Generally, there is a fundamental relationship of traffic flow parameters
on normal dry days that demonstrates a consistent pattern of speed to density at the same location. The
speed density recovery period under normal weather conditions differs from the speed density recovery
pattern during a snow event as shown in Figure 2.
Figure 2 Speed-Density Relationship

MnDOT began testing a method to estimate the normal condition regain time (NCRT), the time to regain a
certain percentage (e.g. 80% or 90%) of the average speed at a given density during the recovery period,
using traffic data. This approach provides a more consistent and reasonable alternative to the existing BLRT
that is measured visually by snow plow operators. The NCRT can be automated and used as an alternative
measure for snow management operations, thus increasing efficiency in assessing road conditions.
Currently, MnDOT is pursing development of an offline operational computer system and a real-time NCRT
estimation system for online coordination and driver information during an event. MnDOT is also performing
a correlation analysis between NCRT and snow management strategies. In the future, MnDOT plans to
deploy use of the NCRT estimate statewide utilizing satellite or cellular communications networks.
3.2. South Dakota: Customer Satisfaction
Dave Huft, SDDOT, dave.huft@state.sd.us, 605-773-3358
South Dakota conducts periodic surveys to assess the opinions of key customer groups on the composition,
importance, and quality of SDDOT’s key products and services. The survey also assesses SDDOT’s progress
in addressing customer concerns and identifies actions to improve customers’ perceptions and the
department’s performance. In 2015, South Dakota surveyed over 1,200 residents with at least 250 residents
in each of four regions of the state. Included in the survey were customer groups such as the general public,
truckers and shippers, emergency vehicle operators, farmers and ranchers, other residents, state legislators,
and contractors.
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Survey respondents rated their satisfaction in various product and service areas including maintenance,
safety, design, information and communication, construction and detours, environmental stewardship,
transportation priorities, and overall satisfaction. SDDOT discovered that satisfaction was high in all areas
that were rated as shown in Figure 3.
Figure 3 Customer Satisfaction Ratings for Maintenance Provided by SDDOT

Satisfaction with maintenance activities decreased from 2011 to 2015 in all areas except maintaining the
surface of roads which stayed the same. The top maintenance priorities were generally the same for each of
the four regions and for all customer groups; however, maintenance priorities have changed since the 2006
survey. As illustrated in Figure 4, plowing/salting and bridge maintenance have become much more
important while removing debris has become significantly less important.
Figure 4 Customer Priorities for SDDOT Maintenance
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Using survey data to determine customer views on maintenance activities, SDDOT is able to plan activities
based on their priority and satisfaction ratings to identify where the department is exceeding expectations
and where there were opportunities for improvement.
SDDOT reported that regarding winter maintenance, the overall satisfaction with SDDOT is high but has
declined since 2011 perhaps due to rising expectations. The survey results indicated the top three priorities
are now maintaining the road surface, plowing and salting in winter weather, and bridge maintenance. An
opportunity exists to improve information. SDDOT will likely do a follow-up survey to identify the underlying
reasons.
Overall, South Dakota has found that customer surveys provide insight on citizen expectations, satisfaction,
and priorities and allow comparison with other SDDOT products and services. The surveys show trends and
progress and are best used in conjunction with objective measures.
3.3. Idaho: Applying Winter Performance Measures to Employee Class and Pay
Dennis Jensen, ITD, dennis.jensen@itd.idaho.gov, 208-334-8472
ITD has moved toward data-driven decision making to revolutionize winter operations in Idaho. The
department’s expectation for how operators manage storm response has changed. Equipment has become
more sophisticated with features like open versus closed loops and controller calibration. Treatments have
changed from a couple primary products to multiple products for anti-icing, pre-wetting and de-icing to
better match the event. Operator metrics have also transitioned from fulfillment of a narrowly prescribed
response to measures of the success of treatment effectiveness and a critique of operations.
Currently, Idaho has a 43 percent turnover rate in the existing work force. This presents an opportunity for
ITD to build a future winter workforce by redefining expectations and developing a data-driven
compensation package. ITD worked with Idaho’s governor, Division of Financial Management, and Division
of Human Resources to develop a horizontal career path where clear goals are established and the level of
progress and expected duration for accomplishments is stated. The ITD teams that were established to
develop the new parameters included subject matter experts and field supervisors.
In 2015, the Transportation Technician Operator (TTO) program was approved and implemented, and ITD
restructured district organizational charts to encourage participation and improve efficiencies. The
organizational restructuring focused on what the department should look like in the year 2020. ITD had 562
employees participate in the TTO program during fiscal year 2015. Each level of attainment is valued
according to the job requirements. Compensation packages for each step increase employee wages by
approximately $2.00 per hour with the final level of compensation equivalent to the current supervisory pay
level.
Employees are given Vaisala Navigator training as well as AASHTO-sponsored training, and they gain
experience performing winter operations and attaining metric goals as a team. This newly established
culture facilitates the sharing of ideas and techniques, and allows technicians to increase their value to the
department and receive compensation based on that value. Further details regarding the training, skills,
experience hours and performance criteria for Steps 1 and 2 of the TTO program are shown in Figure 5, and
a copy of ITD’s TTO program policy is included in Appendix B.
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Figure 5 ITD TTO Program Requirements for Step 1 and Step 2

ITD expects to reduce its workforce through attrition over the next five years. Salary savings are being used
to fund the increased compensation packages for the TTO program. Changing to data-driven decision making
has allowed for more proactive responses to events. In fiscal year 2016, 498 employees participated in the
TTO program and demonstrated further improved efficiencies. Since implementing the TTO program, ITD
employees have demonstrated an increased level of understanding for winter operations. The
corresponding organizational restructuring has also promoted and demonstrated a team concept and the
overall performance of crews has improved.

4. Conclusion
The North/West Passage states have a variety of practices associated with managing winter performance.
Although there are differences in criteria used for setting targets and applying information to decisionmaking, the states are all managing winter activities with an eye toward optimizing performance. Winter
performance management practices are likely to continue changing in the coming years as guidance from
NCHRP 14-34 is published and as the federal rulemaking process4 solidifies system performance measures
for travel time reliability.
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Washington State Department of Transportation
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

General information
about the agency
maintenance program

Brief title of the
measure

More detailed description of what the
measure consists of

Various targets identified by the
agency for a certain desired level of
performance in relation to the
measure

Element or unit of data
used for the measure

Sources used to gather
data associated with the
measure

Describe the analysis performed with the
data once it is gathered to arrive at a
conclusion about performance in relation to
established targets

Explain how the final performance
information is used in the agency's decisionmaking process

- Budget approximately
$75-80M annually
- Maintains 18,600 lane
miles
- Fleet of 500 plow trucks
- 1,110 full-time
employees and 166
seasonal/part-time
employees
- Geography ranges from
temperate rain forests
near the coast, high
mountain passes in the
Cascades, desert like
Central Washington
plateaus, and the rolling
wheat fields of the
Eastern Washington
Palouse

Level of Service

Treatment level goals 1-5 are
established for all routes within a
region. Level 1 is the highest with
instructions for treatment pre-event,
during event and post-event. The Snow
and Ice Plan contains maps illustrating
treatment level goals for each route
within a region. Following treatment,
level of service is measured in terms of
the resulting impact on road surface
conditions and in terms of the impact
on travelers.

Level of service targets:

- Field inspection

- Highway Activities
Tracking System (HATS) is
the platform staff use for
recording level of service
entries, whether or not
trucks are equipped with
AVL systems. Trucks
equipped with AVL
systems do not
automatically gather the
information needed to
determine level of service.

Performance is measured in terms of
sanding/deicing operations. The measured
result is the condition of the travel lanes
provided by these operations in response to
winter weather events (i.e. snow, ice, frost).
Measurement of these conditions is used to
determine the level of service provided by the
maintenance program throughout the winter
season. Road surface conditions are assessed
by staff after sanding or deicing activities
occur. Assessment and documentation should
be made after the activity is completed and
the outcome (i.e. bare pavement, wheel
tracks bare, etc.) is known. Maintenance
personnel conduct the road condition
assessments by observing the surface
condition of a roadway (all lanes, both
directions). Observations are documented in
HATS. The minimum requirement is the
completion of one level of service rating form
per shift, when there is some kind of a
measurable condition.

The Maintenance Accountability Process
(MAP) is used to evaluate level of service,
outline data collection processes used to
record all sand, solid and liquid deicer
applications, and describe the weather
forecasting services provided to WSDOT. The
Snow and Ice program is funded and
equipped based primarily on historical
records and the average winter conditions
collected and compared over time. When
occasional extreme winter weather occurs,
the program cannot provide the accustomed
level of service because existing resources are
insufficient for this type of event. Since these
types of events happen infrequently, it would
be inefficient management of resources to
size and base a winter maintenance program
for the exceptional winter weather event.

- LOS A to B: Snow or ice buildup
encountered rarely. Bare pavement
attained as soon as possible. Travel
delays rarely experienced.
- LOS B to C: Snow or ice buildup
encountered at times but infrequent.
Travel at times may experience some
isolated delays with roads having
patches of black ice, slush, or packed
snow.
- LOS C to D: Snow or ice buildup
encountered regularly. Travel likely to
experience some delays with roads
having black ice or packed snow with
only the wheel track bare.
- LOS D to F: Compact snow buildup
encountered regularly. Traveler will
experience delays and slow travel.
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Idaho Transportation Department
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

- Budget $26 million
annually
- Maintain 12,000 lane
miles
- 512 full-time staff
- Fleet of 500 plus vehicles
- Diverse geography
ranging from high desert
to mountainous terrain

Winter
Performance
Index

Derived using a two-step process
starting with the Storm Severity Index
that uses sensor data (wind speed,
surface precipitation layers and surface
temperatures) inserted into a formula
to calculate an index value. The Storm
Severity Index value is then inserted
into a formula along with the ice-up
duration to establish the Winter
Performance Index.

The goal is to have a Winter
Performance Index of 0.20 or less.

- WS=wind speed (mph)
- WEL=water equivalent
layer (millimeters)
- ST=surface temperature
(degrees F)
- Ice-Up Time=when grip
is below 0.6 for at least a
30-minute period (hours);
grip measures how quickly
the
snow/ice surface was
reduced and good
traction (grip) surface
restored

- RWIS for roadway data;
TAMS currently for
resource data; in process
of switching to WARS
(Winter Automated
Reporting System) for
more integrated resource
tracking

The index value is then compared with a
performance scale (typically 0.00 to 0.70 with
a goal of 0.20 or less). Calculations are
automated and done through the RWIS
program visualization application - Navigator
II.

Used to identify how successful the road
treatment and timing were by the field
maintenance personnel.

Winter Mobility
Index

Derived using the percentage of time
the road conditions did not significantly
impede mobility during a storm event
(safe grip value of 0.6 or higher) when
precipitation was on the surface with
below freezing surface temperatures
being observed.

Range from 0-1.00 with baseline of 0.60
(60%) from winter 2010-11

- Grip value: Calculated
from surface precipitation
and surface temperature
in relation to storm
severity index; values at
.82 indicate dry, .60
indicates slush, and less
than .60 indicates adverse
condition
- Surface precipitation
- Surface temperature

- RWIS for roadway data

Results are compared from year to year vs.
district to district and by trends vs. absolute
values.
Calculations are automated and done through
the RWIS program visualization application Navigator II.

Used to quantify storm event severity and
index the response into a measurable
efficiency for the district to make adjustments
in winter operations that were not previously
recognizable or quantifiable.
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Pay by performance has also been recently
added to a new Transportation Technician
Operator (TTO) series which allows staff to
progress along three additional levels of
expertise based on how frequently they
achieve performance goals in comparison to
resource consumption. Their first year was
very successful with over 20% of employees
receiving a pay increase in July 2015 and over
70% completing step 1 and going on to work
on step 2 this year. ITD has also achieved a
gradual increase in the percent of time
highways were clear of snow and ice during
winter storms – from 28% in 2010-11 to 79%
in 2015-16.

A-2

Montana Department of Transportation
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

- Budget $25 million
annually
- Maintain 25,000 lane
miles
- 700 maintenance
personnel
- Fleet of 597 snowplows
- Geography can be
divided into two general
areas. The eastern 3/5 of
Montana is covered by
the Great Plains and the
western 2/5 of Montana is
the Rocky Mountain
Region.

Winter
Maintenance
Service Level
Guidelines

MDT removes snow and ice and applies
abrasives and chemicals to the roadway
to improve driving conditions. The
Department has established Winter
Maintenance Service Level Guidelines
to provide uniform service levels
between maintenance areas
throughout the state and provide better
allocation of resources. During the
unusual or extreme winter conditions,
normal services will be provided as soon
as available resources permit.

Six levels of service have been
established to provide guidelines for
uniform services and information to the
public during a normal winter.
Level I (Urban): Roadways within a 3mile radius to towns or cities with an
ADT greater than 5,000. Primary
objective is to keep at least one travel
lane in each direction open to traffic
and to provide intermittently bare
pavement as soon as possible.
Level I-A: All interstate and other
roadways with ADT greater than 3,000.
Primary objective is to keep the
roadway open to traffic and provide an
intermittent bare pavement surface in
the main driving lane as soon as
possible.
Level II: Roadways with ADT of 1,0003,000. Primary objective is to keep one
lane in each direction open to traffic.
Snow packed and/or icy surfaces are
acceptable but they may be treated
with abrasives or chemical
combinations.
Level III: Roadways with an ADT of 2001,000. Snow packed and/or icy surfaces
are acceptable for Level III roadways.
Level IV: Roadways with ADT less than
200 vehicles. These roadways may be
closed for an extended period of time
until resources are available to plow the
traveled way.
Level V: Seasonal roadways that receive
no scheduled winter maintenance
activities.

Maintenance patrolling
observations. Patrolling
the roadways is
performed to check
winter roadway
conditions, determine
maintenance needs and
report conditions.

- Maintenance staff
- RWIS
- Weather forecasts

Operational treatments are continuously
evaluated by MDT before, during and after a
winter weather storm. Road treatments and
applications are modified through all phases
of a storm based on careful analysis of
intensity, duration, and type of precipitation.

Level of service is used to provide a uniform
service between maintenance areas and
better allocation of resources.
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Factors considered when establishing the
level of service for a specific route:
- Safety and accident reduction
- Average Daily Traffic (ADT)
- Commuter routes
- School bus routes
- Availability of alternate routes
- Public interest and concern
- Potential economic impact
- Consequence of not providing higher level of
service
- Available manpower and equipment
resources

A-3

Wyoming Department of Transportation
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

- Budget $22 million
annually
- Maintain 6,800 miles
- Maintenance crews
include more than 400
personnel operating out
of 56 locations
- Fleet of 400 snow plows
- Geography is can be
divided into three
geographical land areas;
the Great Plains and
Intermountain Basins
which are relatively flat,
and the Rocky Mountains
with a high point greater
than 13,000 feet.

Level of Service

Priority plan sets direction for
maintenance to remove snow and ice
from roadways based on service level
classification of the roadways.
High volume (IA, IB) Service: Interstates
and principal arterial and urban routes.
Crews work up to 24 hours a day on IA
highways and up to 20 hours a day on IB
highways.
Medium volume (II) Service: Lesser
used minor arterial routes.
Low volume (IIIA, IIIB) Service: Other
less busy minor arterial and collector
routes. Plowed after high-volume and
medium-volume routes have been
cleared with exceptions for school
buses or similar traffic.
Closed (IV) Service-level Roads: Roads
allowed to close seasonally as snow
accumulation dictates.

High volume (IA, IB) Service Goal: To
maintain a bare roadway for driving
safely at reasonable speeds.
Medium volume (II) Service Goal: To
keep the roadway passable for drivers
who are taking reasonable winter
driving precautions with less emphasis
on keeping the roadway bare.
Low volume (IIIA, IIIB) Service: Service
is provided only during daylight hours.
Level IIIB state highways receive
minimum levels of service as resources
become available. During severe
storms, scheduling depends on
available personnel and equipment.
Closed (IV) service-level roads: The cost
of keeping the roads open through the
winter overrides the benefits to the few
travelers that might regularly use them.

- None directly, but onsite
staff reports of road
condition serve as
confirmation

- Onsite staff

Local foremen determine the amount of
effort to apply following a storm event.

Because level of service is based on hours of
service, local foremen can adjust hours to
cover the intensity of the snow event.
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WYDOT is also exploring how to compare
material, labor and equipment use in relation
to a local winter storm scale. They are also
exploring if their road condition reporting can
be used to measure efforts. For example, if
they can establish an average amount of time
for shifting conditions from "slick" to "slick in
spots, then they could set a target for
meeting or exceeding the average time limit.
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South Dakota Department of Transportation
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

- $16 million annual
budget- 7,810 miles of
state highway
maintained- 340 full-time
and 120 part-time SDDOT
employees- Fleet of 443
single and tandem axle
snowplows - Geography is
split by the Missouri River
in central South Dakota.
East of the river, there are
low hills and lakes formed
by glaciers. West of the
river, the land consists of
deep canyons and rolling
plainsImportant to note
that SDDOT does not plow
24/7; they operate from
5:00am to 7:00pm

Level of Service

Operational guidelines establishing
maintenance activities associated with
the removal of snow and ice from
roadways. Generally establishes end-ofstorm condition, intermediate stages
acceptable while obtaining that
condition, or frequency of snow and ice
control maintenance operations. Two
levels of road classification (priority and
non-priority routes) have been
established with levels of service goals
for both during and following an event.

Priority Routes: - Goal during the event
is to provide service to remove snow
and ice from the pavement surface and
shoulders and apply chemicals and
abrasives as needed to provide safe
passage. The goal of priority service
typically is a cycle time of approximately
2 hours. - Goal after the event –
provide service to remove snow and ice
in a manner such that the driving
surface will be 80% clear of snow and
ice within 18 hours. Non-Priority
Routes:- Goal during the event - Provide
service to remove snow and ice from
pavement surface and apply chemicals
and abrasives as needed to provide safe
passage. When possible, final clean-up
will be deferred to normal working
hours. Non-priority routes are typically
serviced approximately every 4 hours as
equipment is available.- Goal after the
event – provide service to remove snow
and ice in a manner such that the
driving surface will be 80% clear of
snow and ice within 36 hours.

- Staff observationsMaterials usage

- Maintenance
management records

Level of services results from an analysis of: Agency snow and ice control policy - Road
classifications - Traffic data - Maintenance
coverage time periods defined for various
operations, including clean-up operations Equipment types and amounts - Location of
facilities - Personnel rules and regulations Materials used - Special circumstances and
conditions

information is used to varying degrees and in
a localized fashion by individual maintenance
shops. SDDOT is exploring further
development of a Winter Severity Index and a
Winter Maintenance Response Index as
potential methods for characterizing winter
severity or maintenance demand in a manner
that supports normalized measurement of
maintenance activities. WSI is based entirely
upon weather data. WMRI is based on a
simulation of maintenance activities required
to address observed weather conditions. Field
demonstrations of both indices were
conducted during the winter of 2012-2013.
The indices performed well for evaluating
maintenance activities on a broad scale but
were more variable when used on a
maintenance unit basis.

Customer
Satisfaction
Assessment

Assessment of the opinions of key
customer groups regarding the
composition, importance and delivered
quality of SDDOT's key products and
services, such as winter maintenance.

No specific targets are established;
however, historical and regional
benchmarking does occur. Results in
2011 showed 75% of respondents
satisfied with plowing/salting/sanding
of roads compared to 74% in 2006
(noting hours of plow operation were
decreased in the interim). A regional
benchmarking survey of residents in
other North Central States was
conducted to allow valid comparisons.
Overall satisfaction with SDDOT was at
82% compared to 81% in 2006 and 78%
in 2004 and compared to an average
overall satisfaction rating of 75% in
surrounding states.

- Customer opinion

- Focus group interviews
- Quantitative surveys

Surveys of customer satisfaction have been
conducted eight times from 1996-2015.
Surveys gather statistically valid data from
residents and groups who impact
transportation decisions in South Dakota to
help identify short- and long-term
transportation priorities for the Department.
Stakeholder (customer) groups targeted for
the assessment include general residents,
senior citizens, trucker/shippers,
farmers/ranchers, emergency vehicle
operators, state legislators, and contractors.

SDDOT shares results with employees and
uses findings in its strategic planning process
to influence strategic initiatives and help
determine areas of emphasis for capital
investment, ongoing operations and
communication.
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Minnesota Department of Transportation
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

- $88 million annual cost
- Maintain over 30,000
lane miles
- 1,800 plow operators
- Fleet of 800 snow plows
- Geography is mostly
gently rolling plains with
numerous lakes, rivers
and streams.

Return to Bare
Pavement

This measure tracks the frequency with
which MnDOT achieves highwayspecific targets over an entire winter
season. Measured from the time a
winter event ends to when MnDOT’s
snow and ice operations regain barelane driving conditions.

Achieving bare lanes within targeted
number of hours after a winter weather
event. The target for this measure
varies by road classification. Each
category of state highway has a
targeted number of hours for clearing
snow and ice after a winter weather
event as shown below:

- Staff observations of are
lane regain time

- Currently from visual
inspection by plow
operators

Results are compared from year to year.
MnDOT also uses a Winter Severity Index to
simplify the comparison of winter severity
from year to year. At the end of each season,
each district uses several factors (e.g.
precipitation, temperature, etc.) to calculate
a single relative number.

In severe winters, districts may redirect
summer maintenance funds to snowplowing
activities. Districts may also use information
to counteract rising fuel and material costs.

MnDOT has achieved its statewide snow and
ice control target in nine of the last 10
seasons.

- Super Commuter: 0-3 hours
- Urban Commuter: 2-5 hours
- Rural Commuter: 4-9 hours
- Primary Collector: 6-12 hours
- Secondary Collector: 9-36 hours

Public
Satisfaction

MnDOT regularly asks the public to
evaluate its performance in a number of
different maintenance areas.

Target is customer response of 7.0 or
greater which indicates satisfaction. The
average respondent was satisfied with
MnDOT’s snow and ice removal in each
of the last five years (2010-2014).

- Customer opinion

- Quantitative telephone
survey

Survey has been repeated annually since 2005
(except in 2007). Data is analyzed historically
to establish a trend and target level of
satisfaction.

Customer satisfaction may be used to inform
target setting for return to bare pavement.

Normal
Condition
Regain Time

Traffic data-based measurement
process of snow operations that
automates the measure of return to
bare pavement by using traffic
detectors to determine when roadways
return to normal conditions by
comparing traffic speed, flow, and
density.

This was a pilot project to identify a
more consistent way of measuring
return to bare pavement in place of
staff observations. As such, no new
targets were established.

- Traffic Speed
- Traffic Flow
- Density

- Loop detector system

This was a pilot project to identify and assess
a more consistent approach to measuring
return to bare pavement. Phase I used loop
detectors in the Twin Cities metro area to
collect traffic speed, flow, and density to
estimate when a roadway returned to
normal. Phase II analyzed traffic flow patterns
during normal and snow conditions and
developed traffic data-based measurement
process for snow operations.

The process proved effective but is currently
limited to data available from the loop
detector system in the Twin Cities Metro
Area. Freeway use of loop detectors is limited
outside the Twin Cities Metro Area. As such,
applying this process in other parts of the
state would require MnDOT to identify
alternate sources for traffic speed and flow
data.
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North Dakota Department of Transportation
General Information

Measure

Description

Targets

Data

Data Sources

Analysis

Application to Decisions

- $21 milllion annual
budget - Maintain 17,157
lane miles of roadway356 plow operators- Fleet
of 356 snow plows, 25
tow plows- Geography is
primarily flat in the Red
River Valley and Great
Plains areas while the
Drift Prairie area has
rolling hills, stream valleys
and numerous
lakesImportant to note
that NDDOT does not
plow 24/7 statewide;
limited 24/7 operation in
Bismarck, Minot and
Fargo areas

Level of Service

Establishes parameters to manage
resources following a storm event to
meet desired recovery time for each
level of service. Storm events are
considered as any weather occurrence
that results in an accumulation of snow
or ice on the roadway from a thin layer
up to and including an 8-inch snowfall
during a 24-hour period. Recovery is
viewed as all plowable snow/ice is
removed but compacted snow/ice could
still remain (not necessarily bare
pavement).

Roadway classifications and desired
recovery time are:- Urban Areas: 1-3
hours- Rural Interstate: 2-6 hoursInterregional System: 2-8 hours- State
Corridor: 3-10 hours- District Corridor:
6-12 hours- District Collector: 8-24
hours

- Staff observations

- District maintenance
staff

District staff monitor conditions and manage
response accordingly during a storm event
using MDSS, experience and other tools. Staff
also monitor the time following a storm event
that it takes to reach the desired recovery
condition.

Level of service is primarily used by district
staff as a parameter for managing resources.
Snow and ice control is also a consistently
strong priority throughout NDDOT. Level of
service information is not posted publicly and
it is not currently tracked within the districts
of by Central Office.

Snow and Ice
Costs

Measures the cost of snow and ice
control by each district. This is a long
standing measure with good cost
history.

Recently asked to establish target lines
(statewide, not by district) based on
five-year average costs for reference
purposes. Cost information is also put in
context with a winter severity index
provided by AccuWeather.

- Staff, material and
equipment charges

- Department accounting
system

Target line costs are being established based
on five-year average costs.

Costs are distributed to legislature, executive
management, district administration, and
district middle management. Target line
information is not yet being used for decision
making. NDDOT is very decentralized with
snow and ice control as a consistently strong
priority throughout the department but
recent budget cuts are prompting new and
different ways of reviewing snow and ice
costs more closely.

Customer
Satisfaction

Measures customer satisfaction across
a variety of transportation topics,
including timeliness and effectiveness
of snow/ice removal.

Specific targets are not established;
rather, trends from survey to survey are
monitored for performance.

- Responses from four
customer segments:
motorists, motor carriers,
government officials and
businesses

- Telephone survey
conducted on a biennial
basis

Survey and analysis is conducted by an
external party. Data is compared across four
customer segments, over time from year to
year, and in relation to overall satisfaction.

Survey has been conducted biennially since
2004. Results provide NDDOT with
information regarding how well the
department is meeting the needs of North
Dakota’s motorists, motor carriers,
government officials, and businesses. NDDOT
uses survey results to identify areas of
excellence and those in need of
improvement.

Material Usage

Actual amount of salt and sand used in
each district, compared to what was
recommended in Maintenance Decision
Support System (MDSS).

This is a very new assessment and
targets have not been established for it.

- Salt used in pounds per
lane mile
- Sand used in pounds per
lane mile
- Recommended salt/sand
use

- METS database
- MDSS

MDSS recommendations for treatment
application are compared to actual material
usage reported in METS by district. There are
issues with the analysis that still need to be
addressed, particularly for the Devils Lake
area with regard to the significant difference
between MDSS recommendations and actual
usage.

MDSS is widely accepted in NDDOT. It is
viewed as one tool for staff to use when
choosing the best snow and ice response. The
initial comparisons between MDSS and actual
usage was done in 2014 and was continued
through 2015 but there are still issues with
analysis to be addressed before the
information can be used more extensively.
Districts have also begun requesting the
comparisons with their monthly budget status
updates. Since the comparisons started, there
has been a decrease in sand usage.
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Speed Recovery

When average speeds are reestablished
to at or above 90% of pre-storm speeds
(4-hr average) and are sustained for a
period of 1 hour.
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This is a prospective winter measure
being developed by NDDOT to
determine how well maintenance
practices meet desired levels of service.
Maintenance is developing a summary
of objectives and procedures for
management to determine a statewide
course of action.

- Speed

- ATR
- WIM
NDDOT will use existing
ATR and WIM data for
simple speed data during
initial trial stages. Other
data sources (e.g.
NPMRDS) could be
explored for future,
broader application.

Speeds are analyzed before, during and after
a winter storm event for when they return to
levels at or above 90% of pre-storm speeds.
Storm trigger requirements and storm
expiration requirements have been
established to identify an event as a storm
and to delineate when speed recovery time
starts to be measured. If another storm event
starts within 3 hours of the end of the
previous storm, the two events are to be
combined.

This pilot project will help shape the direction
of the measure and how it could potentially
be used in decision-making.
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