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PROJECT BACKGROUND



Background

• Project recommended by Ops Task Force

– Tony Ernest, ITD, is Project Champion

• Variety of approaches to measuring 
performance of winter weather management

– Time to bare pavement, customer satisfaction, 
mobility indexes

In light of similar operational challenges along I-90/   
I-94, what are the common practices?



Background

• FHWA RWMP established 
performance measures in 
2006 and updated them in 
2012

– Reductions in cost, reductions 
in crashes, increased travel 
time reliability

– No allowances for roadway 
class, storm characteristics or 
traffic conditions

http://ntl.bts.gov/lib/51000/51000/51065/26615E33.pdf

http://ntl.bts.gov/lib/51000/51000/51065/26615E33.pdf
http://ntl.bts.gov/lib/51000/51000/51065/26615E33.pdf


Background

• NCHRP 14-34 Guide for Performance 
Measures in Snow and Ice Control Operations 
is exploring additional dimensions of snow 
and ice control performance management

– Project started April 2015 and will be complete 
April 2017

What can North/West Passage states do in the 
meantime to learn from their own practices?

http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3867


Background

• Project purpose

– Summarize North/West Passage states’ practices 
surrounding winter performance measures

• Measures, data/analysis, targets, reporting
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Background

• Approach
November-January

- Identify 
references and 
contacts

- Initiate review

- Conduct follow 
up interviews

February

- Complete 
review and 
identification of 
similarities and 
differences

March-April

- Identify 
common 
practices

May

- Discussion 
regarding 
common 
practice at 
annual meeting 

June-August

- Review results 
with operations 
staff

- Develop 
summary report



STATE PRACTICES RECAP



State Practices

• Summary of practices highlights:

– General information about winter maintenance 
program

• Important to provide context 

– Measures being used (title/description)

– Targets

– Data/data sources/analysis

– Application to decisions



State Practices

• Spreadsheet summarizing states’ practices was 
attached to webinar meeting notice



State Practices

Washington

Measure Level of service

Description 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. 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.

Target LOS A-F
• (Example) LOS A to B: Snow or ice buildup encountered rarely.  

Bare pavement attained as soon as possible. Travel delays rarely 
experienced. 

Data/Sources Field inspection / HATS

Analysis Staff assess road surface conditions for LOS after treatment

Decisions Snow and Ice program is funded and equipped based primarily on 
historical records and the average winter conditions collected and 
compared over time. 



State Practices

Idaho

Measure Winter performance index

Description Derived using a two step process starting with the Storm Severity 
Index that uses sensor data 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. (WPI=Ice-Up Time/Storm Severity Index)

Target 0.20 or less

Data/Sources Wind speed, surface precipitation, surface temperatures / RWIS,
TAMS (WARS in future)

Analysis Calculations automated through Navigator II where index value is 
compared with performance scale (0.00-0.70)

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



State Practices

Montana

Measure Service level guidelines

Description Guidelines provide uniform service levels between maintenance 
areas and provide better resource allocation

Target Levels I-V with I assigned to urban areas and objective is to keep at 
least one travel lane open and intermittent bare pavement as soon 
as possible. Level V includes seasonal roads that receive no 
maintenance.

Data/Sources Maintenance patrolling observations / Staff, RWIS, weather 
forecasts

Analysis Treatments are continuously evaluated by staff before, during and 
after storm, and then adjusted for intensity, duration and type of 
precipitation

Decisions Levels of service are used to provide uniform service



State Practices

Wyoming

Measure Level of service

Description Priority plan sets direction for snow and ice removal based on 
roadway service level classification

Target High Volume-Closed with high volume service including a bare 
roadway for driving safety as reasonable speeds and closed serve 
based on the cost of keeping a road open overriding the benefit.

Data/Sources None directly, but onsite staff road condition reports (for TI) serve as 
confirmation / Staff

Analysis Local foremen determine amount of effort to apply following storm

Decisions Foremen can adjust hours based on storm intensity. WYDOT is also 
exploring how to compare material, labor and equipment use in 
relation to a local winter storm scale.



State Practices

South Dakota

Measure Level of service

Description Operational guidelines establishing maintenance activities 
associated with the removal of snow and ice from roadways. 
Generally establishes end-of-storm condition, intermediate stages 
acceptable while obtaining that condition, or frequency of snow and 
ice control maintenance operations. 

Target Two levels of road classification (priority and non-priority routes) 
established with levels of service goals for both during and following 
an event (e.g. remove snow and ice in a manner such that the 
driving surface will be 80% clear of snow and ice within 18 hours). 

Data/Sources Staff observations, materials usage / Staff, maintenance 
management records

Analysis Levels established from analysis of variables such as policy, road 
classification, facility locations, etc. 

Decisions Used to varying degrees in localized fashion. SDDOT exploring 
Winter Severity Index and Winter Maintenance Response Index



State Practices

North Dakota

Measure Speed recovery

Description 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

Target 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. 

Data/Sources Speed / ATR, WIM (NPMRDS potential future)

Analysis Speeds analyzed before, during and after a winter storm event for 
when they return to levels at or above 90% of pre-storm speeds

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



State Practices

Minnesota

Measure Return to bare pavement

Description Tracks frequency with which MnDOT achieves highway-specific 
targets over an entire winter season. Measured from the time a 
winter event ends to when MnDOT’s snow and ice operations regain 
bare-lane driving conditions.

Target Achieving bare lanes within targeted number of hours after a winter 
weather event. Ranges from 0-3 hours for a Super Commuter to 9-
36 hours for a Secondary Collector.

Data/Sources Staff observations / Plow operators

Analysis 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. Each district uses several factors (e.g. precipitation, 
temperature, etc.) to calculate a single relative number. MnDOT has 
achieved its target in nine of the last 10 seasons.

Decisions Districts may redirect summer maintenance funds to snowplowing 
activities or use information to counteract fuel and material costs.



State Practices



State Practices

• Similarities

– Storm (winter) severity 
index
• Some recognize and try to 

address variations in 
storm (winter) 
characteristics (MN, ID, 
SD, WY)

• Provides context for 
what’s measured and 
how comparisons are 
made from storm to 
storm (winter to winter)

Minnesota
Dew point/relative humidity, wind 
speed/gusts/direction, frost/black ice, 
precip type/duration/amount, air temp, 
road temp, cloud cover, blowing snow, 
surface pressure



State Practices

• Similarities
– Data sources primarily 

consist of:
• RWIS
• Plow operator observations
• Resource management 

systems (e.g. materials, time)

– Analysis typically considers 
storm severity, resources 
(inputs) and results 
(outcomes) to produce a 
contextual measure of 
performance



State Practices

• Differences

– Targets for “return to normal” vary

• By road type (ND, MN, MT, WY, SD)

– Further variation in road type categories

• Across the board (ID)

– “Return to normal” definition varies

• Level of service (WA, MT, WY, SD, ND)

• Bare pavement (MN)

• Mobility (ID, ND, MN pilot)



State Practices

• Differences

– Applying results to decision-making

• Shop to shop application (WA, SD)

• Strategic planning (SD) 

• Pay by performance (ID)

– Some consider public satisfaction a measure of 
performance

• MN, ND and SD conduct periodic surveys to measure 
satisfaction



State Practices

• Traditional vs. untraditional characteristics of 
state practices

Traditional Untraditional

Level of service Customer satisfaction

Historical material consumption MDSS recommendations

Labor costs Pay for performance

Area level adjustments Statewide target setting

Bare pavement Mobility based indexes 

Staff observations Detectors, NPMRDS, RWIS



ITD FEATURED PRACTICE:
APPLYING MEASURES TO 
EMPLOYEE CLASS AND PAY



IDAHO’S EVOLUTION INTO DATA DRIVEN DECISION MAKING FOR 
WINTER OPERATIONS

Operator expectation of storm management changed 

• Equipment more sophisticated

• Open loop verses closed loop

• Calibration of controllers

• Treatment selection moved from one product to multiple products 

• Anti-icing, prewetting, solid and liquid applications

• Matching the product to the event

• Operators were required to attain metrics

• Simple response moved to effectiveness of treatment 

• Measurable success

• Critique operations. 



IDAHO’S EVOLUTION INTO DATA DRIVEN DECISION MAKING FOR 
WINTER OPERATIONS

Building the expectations and developing a compensation package

• Governor and Divisions of Financial Management and Human 
Resources  

• Horizontal career path

• Technicians increased their value to the department compensation was 
awarded

• Clear goals established 

• Level of progress and expected duration for accomplishments

• Teams constructed of SME and field supervisors. 



IDAHO’S EVOLUTION INTO DATA DRIVEN DECISION MAKING FOR 
WINTER OPERATIONS

The goals include multiple disciplines expected completed in two years



IDAHO’S EVOLUTION INTO DATA DRIVEN DECISION MAKING FOR 
WINTER OPERATIONS

The goals include multiple disciplines expected completed in two years

TTO step three to be announce in July 2016



IDAHO’S EVOLUTION INTO DATA DRIVEN DECISION MAKING FOR 
WINTER OPERATIONS

The TTO (Transportation Technician Operator) was approved and 
implemented in 2015. 

ITD restructure district organizational charts to encourage participation 
and improve efficiencies 
• Restructuring focus on what the department should look like in the year 2020

ITD had 562 employees participate in the program the first year

• Each level attainment was valued to the job requirements

• The compensation packages for each step was approximately $2.00 
per hour increase

• The final level compensation was equivalent to the current supervisor 
pay. 



IDAHO’S EVOLUTION INTO DATA DRIVEN DECISION MAKING FOR 
WINTER OPERATIONS

Summary 

ITD is reducing the work force through attrition 

Salary savings are used to fund the increased compensation packages

Employees level of understanding of winter operation has increased 
many fold

Team concept has been promoted and demonstrated

Performance of crews have improved 

TOTL path implemented in FY17



Closing Comments

• Recent system performance NPRM may further 
influence winter performance management

– Measures proposed for travel time reliability

• Percent of the Interstate System providing for Reliable Travel 
Times

• Percent of the Interstate System Mileage providing for 
Reliable Truck Travel Time

More information available online at: 
https://www.fhwa.dot.gov/tpm/rule/pm3_nprm.cfm

https://www.fhwa.dot.gov/tpm/rule/pm3_nprm.cfm


Closing Comments

• Watch for more on 
this topic from 
System Performance 
NPRM and NCHRP 
14-34

http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3867

http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3867


QUESTIONS AND ANSWERS
For more information, contact:

Tony Ernest, ITD

tony.ernest@itd.idaho.gov, 208-334-8836

mailto:tony.ernest@itd.idaho.gov

