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North/West Passage is a pooled fund program focused on developing effective methods for sharing,
coordinating, and integrating traveler information, operational activities, and emerging technologies
across state borders along 1-90/1-94 from Washington (state) to Minnesota. This document is a summary

of the North/West Passage Project 16.3 Winter Performance Measures that was conducted between
October 2021 and May 2022.

1.0 Project Goals
North/West Passage members were interested in continuing to share winter performance measure
practices throughout the corridor and focused the goals of this project to:

e Establisha North/West Passage Winter Performance Measures Project Team
e Share findings of NCHRP 14-34: Performance Measures in Snow and Ice Control Operations
e Review North/West Passage Project 10.5: Winter Performance Management Practices

e Discuss current performance measures, gapsanddesired changes, and challenges with consistent
corridor performance measures

e Share current practices on the most common performance measures
¢ Identify action items or next steps for the North/West Passage to consider pursing

To accomplish the project goals, a series of webinars were conducted with the project team.

2.0 Project Team and Project Webinars

A North/West Passage Winter Performance Measures Project Team was established to participate in
project webinars and provide input to the project. See Table 1.

Table 1: North/West Passage Winter Performance Measures Project Team

| State | Project Team Members

Minnesota Cory Johnson Mitch Webster
Joe Huneke

Idaho TJ McNeff Saran Becker

Wyoming Vince Garcia

North Dakota Brandon Beise BradDarr

South Dakota Dave Huft Thad Bauer
Craig Smith

Montana Doug McBroom Mike Warren

Washington David Baker Jim Andersen
JustinBelk James Morin

The Project Team participated in five webinars over seven months (October 2021 — April 2022).
Recommendations from NCHRP 14-34: Performance Measures in Snow and Ice Control Operations were
highlighted in Webinar #1 and Webinar #2 and a review of North/West Passage Project 10.5: Winter
Performance Management Practices was provided. Webinar #1 also allowed for discussions on current
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use and gaps of winter performance measures and challenges with consistent corridor performance
measures. See Section 4.0. Based on the discussion, it was decided to focus the remaining webinars on
two winter performance measures used by all members: Level of Service (LOS) and Recovery (i.e., return
to normal speed or recovery time to bare pavement).

During Webinar #2, Webinar #3, and Webinar #4 North/West Passage member states (Wyoming DOT,
Washington State DOT, Minnesota DOT, Montana DOT, South Dakota DOT, and North Dakota DOT)
presented on their state’s approaches for measuring and reporting recovery time and LOS. In addition,
Utah DOT presented on tools used for winter performance management. See Section 5.0.

After the state presentations, next steps for North/West Passage to consider regarding winter
performance measures were identified during Webinar # 4 and Webinar #5. See Section 6.0.

3.0 Resources and Related Efforts

There were a few key resources andrelated efforts referenced throughout the project that are described
in this sectionas well as a comparison of performance measures from the related resources and efforts.

3.1Summary of Resources and Efforts Related to this Project
This section highlights information from key winter performance measures related documents and related
efforts that were shared during the project team webinars.

Resource 1: NCHRP 14-34: Performance Measures in Snow and Ice Control Operations (2019)

One resource referenced multiple times during this project was the final report that results from the
NCHRP project titled Performance Measures in Snow and Ice Control Operations, completed in 2019 as
NCHRP 14-34. This resource is briefly summarized as:

e This document provides recommendations for performance measures for snow and ice control.
The recommendations in the report include examples, such as:
o Define and use a Weather Event as the Starting Point for Performance Measurement
o Develop both a Storm Severity Index and a Seasonal Severity Index
o Pick consistent Level of Service and Recovery criteria and how they are measured across
the agency
o Report Performance Information
e There arethree parts to this report: Part 1 Research Overview, Part || Guide for Performance
Measures in Snow and Ice Control Operations and Part 11l User Guide for Spreadsheet Tool. Key
highlights from Part |l were emphasized during the overview in this project.
e The researchlooked at various input-output-outcome-impacts categories and measures.
o Input and output measures are important for information day-day tactics and decision
making about event response
o However, the guidance in the report focuses on the outcome and impacts end of the
spectrum.
e The guidance is “geared toward enabling a greater consistencyin collecting, analyzing, and
reporting outcomes and impacts associated with snow and ice control operations.”
e Defining performance measures is a collaborative activity that requires a careful look at the
agency’s mission, goals, and operational objectives. Itis likely that no two agencies will have
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the same set of performance measures to assess the success or effectiveness of their
programs. As agencies seekto create a core set of performance measures inthese areas, it is
important to note a number of items. See Figure 1. (Source: National Academies of Sciences,
Engineering, and Medicine 2019. Performance Measures in Snow and Ice Control Operations.
Washington, DC: The National Academies Press. https://doi.org/10.17226/25410)

No individual performance measureisa
perfectrepresentation of the complexity of
snowand iceresponse.

* Multiple measures provide a balanced report.

Not all performance measures thatare
importantto an agency canbe fully controlled
by the agency’s response activity.

*The linkage from the activity to the measure may
be indistinct, but overall trends maystill be
valuable

Starting the process of performance
measurementisthefirstand often the most
importantstep

eDon’ttry to be perfect, focus on whatcanbedone
now

eUnlikely to have the ability to collect data on every
mile of roadway

ePerformance measurement will likelybe based on
asampling

Performance measurement will likely be
based on a subset of agency roadways

Performance measures identifiedby an
agency need to besimple andeasily
understoodnot only by theagency’s

stakeholders butalsoits own staff

*The morestringent the requirements, the more
sophisticated the data needs, or theless
automated the analysis approach, the more
challenging the performance measure becomes

Figure 1: Items to notewhencreating a core set of performance measures
(Source: National Academies of Sciences, Engineering, and Medicine 2019. Performance Measures in
Snow and Ice Control Operations. Washington, DC: The National Academies Press.
https://doi.org/10.17226/25410)

e There are 10 key steps identified to develop and assess performance measures. Steps 1,2, 3, 6,
7, and 8 were reviewed by the North/West Passage members during the project team webinars
for this project.

o Defining Performance Measures
= Step 1 - Review mission and goals
= Step 2 - Refine operational objectives
= Step 3 - Identify performance measures
= Step 4 — Develop analytic approaches
o Implementing Performance Measures
= Step 5—Inventory current practices and gaps
= Step 6 — Identify datasourcesand needs
o Using Performance Information
= Step 7 — Settargets and establish baseline
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= Step 8 — Report performance
o Reinforcing Performance-Based Management
= Step 9 -integrateinto decision making
= Step 10 — Evaluate process and identify improvements
e InStep 3 the relationship between operational objectives and performance measures is
identified. See Figure 2.

Objective Identified Performance Measures

Maintain level of service Percent of time road segments meet agency-defined level-of-service

during event thresholds during winter storms

Meet recovery criteria set by Percent of segments meeting time to regain or recover to acceptable

agency criteria for agency-defined segments after the end of event

Meet reliability targets for Percent of trips within accepted difference between measured travel

specific routes time index and additional expected travel time index for snow and ice
events for selected routes

Support safe operations of Five-year rolling average of fatalities and injuries (number, rate) during

the roadway a winter season

Meet customer satisfaction Customer satisfaction ratings for snow and ice response

ratings

Support efficient use of Cost of snow and ice control to meet established performance criteria

resources to meet operational | for a given winter severity

objectives

Support environmental Agency within acceptable difference between expected and actual use

stewardship goals by of salt and other materials in a season

optimizing material use

Figure 2: Relationshipbetweenoperational objectives and performance measures
(Source: National Academies of Sciences, Engineering, and Medicine 2019. Performance Measures in
Snow and Ice Control Operations. Washington, DC: The National Academies Press.
https://doi.org/10.17226/25410)

Resource 2: North/West Passage Winter Performance Management Practices (2016)

An additional resource referenced during this project was the North/West Passage project completed
during 2016 titled “Winter Performance Management Practices”.

This project documented North/West Passage states’ winter performance management practices and
then identified commonalities and similarities. Table 2 summarizes the winter performance measures
by North/West Passage members gathered. See Figure 3 for an example of the winter performance
practices documented.
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Table 2: Winter performance measures used by North/West Passage members from2016
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Washington State Department of Transportation
General Information Measure

Brief title of the
measure

Description

General information
about the agency
maintenance program

More detailed description of what the
measure consists of

Targets

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

Data Sources

Sources used to gather
data associated with the
measure

- Budget approximately Level of Service
575-80M annually

- Maintains 18,600 lane

Treatment level goals 1-5 are
established for all routes within a
region. Level 1 is the highest with

miles instructions for treatment pre-event,
- Fleet of 500 plow trucks during event and post-event. The Snow
- 1,110 full-time and lce Plan contains maps illustrating

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

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
- 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.

- 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.

Figure 3: State winter performance management practices — Example: Washington DOT

(Source: Project 10.5 North/West Passage Winter Performance Practices (2016))

Related Effort: NCHRP 20-44(37) Workshops on Performance Measures in Snow and Ice Control

Operations

In the early planning stages of this project, there was interaction with a related effort that will be
conducted as an NCHRP Implementation project to encourage implementation of the NCHRP 14-34
report. The objective of NHCRP 20-44(37) is to develop and hold aninitial workshop (to be followed in the
subsequent year by a series of workshops) for DOTs to receive an overview of the outcomes of the NCHRP
14-34 report and to discuss potential changes to performance measures used by workshop participants.
Members of this project agreed to track the NCHRP 20-44(37) effort, and consider participating in
workshops is possible.
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3.2 Comparison of Performance Measures from Related Resources and Efforts
During one of the webinars, the performance measures used by North/West Passage members (as
identified in the 2016 project and reconfirmed in this effort) were comparedto the performance measures
recommended in NCHRP 14-34. The only performance measure recommendedin NCHRP 14-34 that is not
identified as being used by North/West Passage members wasthe performance measure defined as “Five-
year rolling average of fatalities and injuries (number, rate) during a winter season”.

See Figure 4 for an illustrative mapping of performance measures used by North/West Passage members
and measures recommended in the NCHRP 14-34 report.

NCHRP 14-34 Performance Measures

Objective Identified Performance Measures

_L Maintain level of service Percent of time road segments meet agency-defined level-of-service
during event threstrotesderimwipter storms
Meet recovery criteria set by Percent of segmentqd meeting time to regain or recover to acceptable
agency Srienarioragendy-tyinea-segmenisaniering-end-oievent
Meet reliability targets for Percent of trips withih accepted difference between medasured travel
specific routes urme inuer and additjonal expected travel time index forjsnow and ice

events for selected rputes

Support safe operations of Five-year -olling avelage of fatalities and injuries (numker, rate) during
the roadway a winter sizason
Meet customer satisfaction Customer satisfaction ratings for snow and i¢e response:
ratings
Support efficient use of Cost of srow and icq control to |neet establiched performance criteria
resources to meet operational | for a giver winter sejerity
objectives i
Support environmental Agency w thin acceptable differénce between expected and actual use
stewardship goals by of salt anc other maferials in a season
optimizing material use

Performance Measures Identified as Used by North/West Passage Members
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Figure 4: Comparison of performance measures recommended in NCHRP 14-34 and those identified as being
used by North/West Passage members
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4.0 Current Performance Measures, Gaps/Desired Changes, and
Consistent Performance Measures Challenges

This section describes current performance measures, gaps/desired changes, and challenges with
consistent performance measures discussed by the project team during the project webinars.

LOS was identified as a performance measure used by all member agencies. In addition, recovery or
some derivation ofrecovery was mentioned by many ofthe agencies. Some specific examples of other
performance measures included:

Soil sampling for impacts on the environment

Tracking material use and costs

Tracking fatalities and serious injuries to defend winter material uses
Tracking snowplow hits

Recovery based on time to bare lane or 80% bare lane

Gaps or desired performance measure changes included:

e |twas noted that winter performance measures are oftentied to and overlap with other efforts
such as Transportation System Management Operations (TSMO)

Additional outreachto determine customer satisfaction on snow removal is desired

A more objective LOS approach is needed (e.g., one that does not rely on manual

reporting/assessment of the condition of the road — possibly travel speed).

e Increase automated assessment of performance measures is desired

Additional deployment of Automatic Vehicle Location (AVL) on snowplows was discussedas a

possible approach towards automating performance measures

Increased data collection to support more comprehensive and accurate before/during/after

data for an event is needed

e Automated Traffic Recorders (ATR) were noted as a data source to support assessment of
performance measures, but gaps in coverage were noted

e Additional deployment of friction sensors is desired

It was agreed that there are many challenges with corridor consistent performance measures because
what works well in one state or area of a state may not work well in another state. However, there is
value in learning from other agencies and sharing information.

Appendix A includes notes taken during the webinar discussion on current member performance
measures, gaps/desired changes to performance measures, and challenges with consistent corridor
performance measures.
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5.0 LOS and Recovery Approaches

There are a many different recovery and LOS performance measurement approaches that were presented
to the project team during the webinars. Table 3 highlights a few key takeaways from the presentations.

Slides used during the presentations are included in Appendix B.

Table 3: LOS and Recovery Approaches Presentation Notes

| State

Minnesota

| Presenter

Mitch
Webster and

Joe Huneke
11/15/21

| Presentation Notes

Bare lane indicators were derived by Minnesota DOT from public
engagement years ago.

Operators are trained to report bare lanes.

There is a six-hour rule for new vs. continuation of event.
Minnesota DOT is considering “return to target speed” as a more
objective measure.

Expectations of travelers are changing.

Wyoming

Vince Garcia
2/7/22

Wyoming DOT conducted a pilot project that resulted in creating
different performance measures for different areas in the state.
Each district identified 2 locations during the pilot. The pilot project
resultedin reviewing of the entire storm, accounts for service level,
and allows combining of costs associated with a storm severity of
the storm to arrive at a performance measure and allowed for
normalized storm severity.

Some routes in Wyoming don’t justify getting to bare pavement.
LOS and snow plan priority are utilized.

North
Dakota

Brandon
Beise
11/15/21

North Dakota DOT is testing the use of speed data from Automatic
Traffic Recorders (ATRs) compared to Maintenance Decision
Support System (MDSS) reports of weather to determine if speeds
are an effective measure of recovery from winter events.

North Dakota DOT defines recovery as 90% of pre storm speeds
maintained for 6 hours.

Since 11/15/21, North Dakota DOT has expanded data collection and
North Dakota State University (NDSU) has automated the process. A

speed recovery dashboard is available at:
https://www.arcgis.com/apps/dashboards/569d13ed66554a01b16afd7897dc53c5

This is publicly available. North Dakota DOT does not provide a link
from their website, but it is accessible if someone knows how to
navigate through NDSU’s websites.

South
Dakota

Dave Huft
11/15/21

South Dakota DOT is testing the concept of purchasing and using
speed data as a source to determine recovery time and LOS.

There are three categories identified by South Dakota DOT that may
accurately be predicted by speed (bare pavement, 80% bare
pavement, snow on road).

Montana

Mike Warren
12/6/21

Montana DOT analyzes serious and fatal crash data and the severity
index to compare one winter to the next based on precipitation and
temperature (Clear Roads)to determine if thereis a correlation.

Montana DOT utilizes a material dashboard to track labor
equipment and materials, provide real-time data on material use by
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| state | Presenter

| Presentation Notes

different sections, and usage goals are set with the ability to view in
real time usage compared to set goals.

Washington | James Morin

Washington State DOT uses Utah DOT’s LOS approachtoapply RWIS

11/15/21 data to an algorithm (developed by Narwhal) to categorize road
conditions for real-time reporting and to summarize LOS during
events.

Utah Jeff Williams Utah DOT described benefits to a LOS approach: statewide resource

12/6/21 optimization, budget and planning, public response to road

conditions under intense storm conditions, justify overtime and salt
usage, paint striping, snowplow signal preemption.

Tools usedin realtime by Utah DOT include statewide maintenance
forecast, storm performance reports, storm management tool,
statewide snow and ice, snowplow costs and benefits.
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6.0 Next Steps

Based on the project team webinar discussions and presentations on LOS and recovery approaches the
following next steps were identified for North/West Passage to consider for the corridor.

1. Potential Future Projects. There were three projects identified by the project team as potential
future projects.

e Project #1: Increase Automation of Current Data Collection to Support Winter
Performance Measures on the Corridor. The purpose of this project is to understand
North/West Passage current data collection activities that may be used to increase
automation of performance measures (e.g., LOS or recovery performance
measurement) and identify the steps needed to transitionto the use of these data
sources.

e Project #2: Expand Test of Travel Speeds as a Measure of LOS and/or Recovery Time. The
project purpose is to leverage and expand findings of South Dakota DOT and North
Dakota DOT (as well as other non-NWP states)tocategorize LOS or recovery by travel
speed (either speed data from RWIS/ATR/WIM sites or network speed from third-
parties).

e Project #3: Predictive Performance Management and Integration into Winter
Maintenance Activities. The purpose of this project is to understand the tools and
technology (e.g., artificial intelligence) for predicting near-term level of service
conditions in order to adjust winter maintenance activities before and during events.

These three project ideas were presented to the North/West Passage Steering Committee but
were not funded for the next work plan. However, there are members of North/West Passage
that are also members of the Clear Roads Pooled Fund Study and it was agreed to bring Project
#2 toClear Roads for consideration as this project is of interest to both. Project #2 was prioritized

the highest by the Steering Committee followed by Project #1 and then Project #3.

2. Sharing LOS and Recovery PerformanceMeasures. As noted in this report, presentations on LOS
and recovery were provided by North Dakota, South Dakota, Minnesota, Montana, Washington,
Wyoming, and Utah. Idaho will present at a future North/West Passage webinar. The project
teamwill be invited to attend. During the webinar or another scheduled webinar upon request,
member states will be given the opportunity to share and update about their winter performance
measures.

3. Tracking NCHRP 20-44(37) Workshops on Performance Measures in Snow and Ice Control
Operations. The intent of NHCRP 20-44(37) is to develop and hold an initial workshop (to be
followed in the subsequent year by a series of workshops) for DOTs to receive an overview of the
outcomes of the NCHRP 14-34 report and to discuss potential changes to performance measures
used by workshop participants. North/West Passage will track the workshop schedule and
member states may beincluded in the workshops as they are arranged.
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Appendix A: Webinar Notes— Current Practices, Gaps/Desired Changes,
and Consistent Performance Measures Challenges
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Table A-1: Webinar #1: October 25,2021 Webinar Notes — Current Performance Measures, Gaps/Desired, Changes, and Consistent Performance Measures
Challenges

m Current Performance Measures Gaps / Desired Changes Consistent Performance Measures Challenges

Washington

Montana

South Dakota

Experimenting with LOS last few years

Use AVL to determine how long does it take a truck to
response once a stormstarts (beginning and end).

Keep speed down so materialis effective.

Prefer a condition assessment.

Experimented with “Utah model” (RWIS fully equipped
w/friction, ran historical data to define LOS). Liked it but
challengeis getting 120 RWIS up to this level. COVID has
slowed it down. Hoping for outcome based LOS.

Do a lot of soil sampling at the beginning and end of the
seasonto eval impacts on environment. Track usage, but
don’t always apply to LOS.

Track materialand cost with snow and ice.

LOS guidelines (how long it takes toclear based on LOS
for that roadway).

Have done return to speed, it is a very manual process.
Depends if WIM next to RWIS.

Trackfatalities and serious injuries over winter moths to
defend winter material use.

Cost to route (can sort by shop any unit). There is a
weakness withrelaying on self-reporting.

Tracking winter related crashes (weight with WSI).
Track snowplow hits by VMT (about 10/MVMT).
Recovery is time basedto 80% bare lane (2 or 4 hour
cycle)

There is ongoing research into measuring LOS winter
events.

Hoping for outcome based.
Ties to TSMO and overlap
with winter PM — how
information is communicated
to the public and how quickly
recover operations will
become more important in
future. Huge cost component.

Get away from subjective LOS
to more objective (return to
speed great wayto measure).
Do customer satisfaction
survey on snow removal

Moving to VSL, have interest
in understanding if VSL are
effective. Grant to help
deploy and evaluate.

Prefer automated PMs vs
relying on drivers to convey.
Costs, how to automated
LOS. All plows to have AVL

Clear Roads has looked at consistent

approaches. 36 states is challenging (there

are differences in weather patterns).
What works well in Puget sound may not

work in Eastern WA.

Consistency on how some states are
measuring
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m Current Performance Measures Gaps / Desired Changes Consistent Performance Measures Challenges

Minnesota

Last winter, pilot project that purchased real-time cell
speeds to correlate recovery — question is if there is
enough traffic.

Customer satisfaction survey conducted every 2-3 years.
Researchinto customer expectations: recommended
minor modifications to what doing.

Variety of measures, few to base decisions. .
Time to bare lane observed by driver (ADT based, LOS
component toit). Usedit 20 yrs, only not met one year.
Customer satisfaction (omnibus survey), typically meet.
Winter severityis based seasonally to figure material

usage and costs. Usedtobe wind, snow, and ice. Now .
have variety based on RWIS and NWS (air temp, dew pt,
frost, wind speed, precip type, blowing snow). MDSS
recommends (there were years we were overapplying). .
The goalis to use 100% of recommendations since
historically used more.

Miles of snow fence (living and structure) new

expanding PM.

DTN s forecast/MDSS starting project toautomate
(clearlane) — report internally in MDSS to allow us to

use modeling to understand when bare lane was lost

and regained.

Adding non-intrusive friction in RWIS (have about 25
statewide)

TAM incorporating, will automate from MDSS to TAM.

Goal is dashboard before decision makers to see how
addressing PM targets. Haven’t heard of PM from

general public expectations for traveler information (use

it download it, different category, service).

Like to get to return to
normal travel speed. Has
guestions “what is normal?”
overspeed limit? ADT/TOD
variables.

Discussed frictionin past
Like to get to more
before/during/after

Material usage (has been self
reported, like to get to MDSS
measured — project for more
slurry/liquid)

More interestedin best practice vs.
consistency. What is the best approach.

North/West Passage Project 16.3 Winter Performance Measures — FINAL

A-3



m Current Performance Measures Gaps / Desired Changes Consistent Performance Measures Challenges

* Materialtracking and cost tracking. * Even when the additional * Consistency being a benefit, but how to gear
* Snow and Ice Manual indicates LOS (6 levels) and how sites are added to assist in up for it? What can we share/purchase on
much time to remove snow for different roads. speed recovery there will still our own.
However, it is not tracked enough. not be full coverage. The
* Speed recovery PM (how long does it take to get back to ATRs arein good locations
certainlevel after a storm). Currently MDSS and traffic now and itis a challenge to
recorders are used. Recentlya grant was receivedto understand with additional
fund automating recovery monitoring. Additional sites sites if speed recovery will
S will be added which will produce better data. improve. North Dakota does
% not operate 24/7. Storms
2 many not be addressed until
£ the morning.
2 * Adding friction sensors to
RWIS sites (recovery-Y LOS-Y).
Approximately 29 RWIS and
most have friction sensors.
Half of the sites havein
pavement sensors.
* Using Clear Roads Severity
Index, want to correlate to
speed recovery.
* Piloted a project to tie into AMP system (manpower and ¢ Pilot was difficult across the
equipment) to determine what it takes to recover (snow state. Each region had to pick
o plan is tied to ADT). 2 to 3 sites for the pilot.
'€ * |mportantto normalize. An area of the state with lots of
S wind can be compared to an area that gets a lot of
= snow, but no wind.

* Account for time of year, ditches are full, duration of
storm, ambient temp
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Appendix B: Slides from State DOT LOS and Recovery Approaches
Presentations

e Wyoming DOT

e North Dakota DOT

e Montana DOT

e UtahDOT

e WashingtonState DOT
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Wyoming DOT

WYDOT's Level of
Service Efforts

* Progress report

Storm 22
Performance ovaluation

= We've conducted apilot but we have not fully implemented!

Strategy

Strategy Py

Human, Material and Vehicle Resources

= WYDOT collects:

Adl wdarmation &
coliccted based on
Maintenance Sections

Normalize Storm Across State P

= Some arexs get more wind

= Other areas get more snow
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Service Level

W i
.n. S| e [ v = Mot necessarily trying
. ) . bo get every section Lo

Local Winter Storm Scale and Storm Sewerity

LWSS = sum | wik] * sk |

e W

sk= [l - dlfo-d] £ €

+ M i e LA

UWEE x FDUR x FTOD x FFOW x FEE 5 FIDE 5 FTEM)

1 1R b

. bare parvamant
N
L™ 4 FRAF » fnerage kvl A« 1.0, AE 00T o
= 7
Pilot Sections Pilot Results
.. i o
R
N e
1
- X P
- = i i - . nis throughout the year worked well, induding
e s ' b n which the m ity ol the snow me an the
i ~ ‘Wesighting factors for time of year and ambisnt
N L Ve _— sl ’ = e ’ = eimly
i Y el | . —H : ared fo 1g stanms, and will ap zarly fa

aan WIS seem to b
st e

igh when we get into
ents, but ako had one reading which

whitesutl or naar wh
wars significantly to

Pilot Results (Cont.)

= Storm duration weighting s alitthe high. Dropging > 24hr storm
weighting to 1.1 from 1.2 and > 48hrto 1.2 from 1.4 .
= Snow fence & ditch storage i pre-stonm storage, and adding a

third categary for partialty full, and a 105 weighting could be
iate?

ategary names, use astonm scake
iminate misperception of category names.

= Alkvers review of the entire stonm

Mot campletely dependent an site spechic RWIE

- B

Manpowcr ik not 2 ahilz 1o foous on bare pawement on SWeny noute
o5l associated with astorm and sewerity of

the stanm to anrve at a Performance Measure

= Allows cor

= Allows for normalized stonm sewerity
Bomoeart dor high wind 2nd high snow wolume 2

10

11
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Report Card Fiag

Questions

13
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North Dakota DOT

SNOW & ICE CONTROL
SPEED RECOVERY
PERFORMANCE MEASURE

NORTH

DOkOfO]Tmthon NDDOT M

HISTORY

= STARTED PERFORMANCE MEASURE FORTHE 2013-2014 WINER
= ESTABUSHED STORMCRITRIA
= 16 WEATHER & SPED COUECTION LOCATIONS

= ATR LOCATIONS ON MDSS ROUTES

'..._...........--5.....|nnlllllllll||IIllIIIIIII

Y7 2

STORM CRITERIA

harm T g e avre

o

e oo o | O | Wt -
o

1 —————— 4 - -

f) - - -

s e ol g | oWt

B ——
s e 4

i =
i
. -
- " vt LIS . ~
- we - e c3
| e o - % i
G "“n‘h”t yrtyptind =
= 4 ! “\,0 =
Aty < R
T BNERN SREETTSSEST NS -
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SPEED DATA,

= COWECTED FROM ATR LO-CATIOHE DURT: STORM DAYS
= PRE-STORM, SPEED
= 4 HOUR AVERAGE SPED PRIDRTO AIRST TRATE OF STORM
PREOPITATION
= RECCVERY SPEED
= 900 OF THE PRE-STORM SPEED
= MARTARED FOR AT LEAST & HOURS

10

B B4
(==

)

o o= ==}

Mk i b

STIC GRANT (2020-2021 WINTER)

« AWARDED STIC GRAMT I AUGUST 2070 pTH®

« AUTCWAATE SPED RECOVERY PROCESS

(VDO P 2 W e

- [TH

= AUTCWAATE STORM DATA COUECTION BASED Ord STORMCRTEA

= FROVIDE STORM DATA FOR SPEED AMALYSS
= ATAC (ADVAHCED TRAFFIC AMALYSIS CEHTSY

= COUECT AMD AUTCMATE SPEED DATA BASED O STORMDATA

~ CREATE DASHBOARD TO PROVIDE SPEED RECOVERT RESLTS

11

12

North/West Passage Project 16.3 Winter Performance Measures — FINAL



UPCOMING ADDITIONS

= INCREASE COUECTION LOCATICNS FROM 16 TO 73
= COUECT SPEED DATA FROM 66 ATRLOCATIONS
+ COUECT SPEED DATA FROM 7 ESS LOCATIONS
= CREATE 24 NEW MDSSROUTESFOR WEATHR DATA
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Montana DOT

= 4™ Largest State
Morth/West « Maost Operational issues

Passage are weather related
= Recorded snow fall every

‘Wrisr Beriormance thufth " e
b s e~ [ 2 e . "!’é@
—‘—'——-_—ﬁ

Departmar ol ——

Tramgortation

Montana Statistics _ _Montana Statistics

[ ma [

Winter Maintenance Level of Service Winter Maintenance Level of Service
MOT has six defined Levels of Service, as owtline in our — P
Maintenance Operations Manual e

Range from bare pavement within 24 hours to no treatment [~ S AR R e i e i ke
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Winter Maintenance Level of Service

it fpe i b ey e e v

[ SIS ———
oy a——— s

Py T p—

1=

Data Driven e
Decisions in
Montana

Data Driven Decisions in Montana

= MOT uses a Materials
Dashboard to look at
the Material use for
winter Maintenance

= This with gur Winter
Sewverity Index is how
we comparad winters

= Little understanding of
Public Perception

= Enter, the TMC

Winter Maintenance Level of Service

- [ e 1 e e ey
—— i = [l e e e
ooyt . Syl ———_
P
- [a— .,. PP —
[ ey

® This ymar we bagan %o use dats from owr TRIC 1o

Data Diriven Decisions in urEErIand our DR om

Montana

* MOT usen & Winfer Sswerity Indices
- ATursseied Wister SEmcn Sevty Inom
* The inde: massirs: Semparsiies and precipbstion

Data Driven Decisions in Montana

* Main ke o the (LB FETTENE SUr Winter Linel Of 1eTvics
* TMAC bracis S Call type—Complaing or cur Partresn nech m EMS or WHP
- B ywar iracking row we will b wkjecine and chiscive dita For cur cperasom

11 12 I IW 3 X 4T 43 ¥ 33 Omediow

12 PR 133 33T B3 44 13 38 183 33 o

North/West Passage Project 16.3 Winter Performance Measures — FINAL

B-9



RWIS / WIM Pilot

* RWI5 with non-invasive sensars
= includes Road Grip measursment
= Mearby WIM sEe

= Hope to collect data relative to return o speed
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Utah DOT

UDOT Snow and lce Performance Measure

The Problem Statement

How can we measure cur snow mitigation
performance?

What s measumd can be managed -
and the converse 15 al50 fus

UDOT Snow and lce Performance Measure
{SIPM) Highlights

Chwvsipsa! in-huacss by el VWilsares s Cimly Cppsanmmsam

Conss va wiled sppnsach
Surmn sy o (530} via. resalling nsad g or coden (nsst

]
* Sicrm dfarcely fadar (SN) - repressantca e sy of winler sl e
sarsanis irgsacing U nsed s (eimosghe: oo, s
rotligs sred sl Lsarmgsanid una
Flssi-lrss. slorm b yinssd (roin cargsrsan
Ubsgs FONTS ol sty

SIPM Benchmark

LI T

| .
T L]
'Ja:, _.IE._'I.*'_ N —

- i oty i i e s Wi W e

\a

ks T & % & [ — - =

SIPM
“Rubik's Cube"

Automated Storm ldentification

Gl P st 155 e 1o P
ST LD Coek P Eabdreh ol ko abavd LS

3 e e i e kg o 4 Pacart, Eatdb & et icarvs Bntgina
S b ek Pt WA RN ok MMl
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SIPM Benefits

* Sutewide cncus cpSmiseice
*+ *Reakme Soom Maagerec

+ Sudget e=d planeing
*+ Combios malrtemancs das b maks Dette mamageTen ook

+ Public mmpoese 2 noad coediSom undie indimas Ao
coediGuns

* oy ceatoie and sl cuge

* Misc - Pant atipiog, seow plow 2efic ugrd preempson

SIPM Uses

-

te Vter Taverty

b § b S b

/

RWIS SIPM

Vit . s . gl s s ST g e bt 2

SIPM Dashboard =

Mt i s b ool . b v e Ve e g

Storm Management Dashboard

'_,?97
e 7y

Limitations

Baac on & 12" Laegia aoes of aroad
= Conract vahicse, ot WaMDW CoanMont 3d modelng could 8 in
e gage

Pt in £ conlaas tw actuamd LnowSl (v MO
- T RO 0 PINCA D (ACA OCLUTANCAL

axuoason
- TBogh ammronewne
= ok M oo RurSCAL M AR A
« Fracuant cRoaon B readed
A O 1 AN DACEMTY S CRAMIORG
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Contact Info
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Washington State DOT

Storm Progression: Heavy Snow Showers on December 13, 2020 Dec 13, 2020 at 12:11 PM

Sew bty &

. i ﬂ
i ! /
§ - ; AT 1 '4 1 '
i Y [ " . \ e .
" ".HP; \.‘r‘| ' | .","..”_."t'_l\.'uH_‘ {7
o | 1)
{ - - . - e - ; -
12:31 PM
12:11 PM g e
Weather: Moderate-heavy snow 1 r« I’”"’““w |
§1 L
Road Condition: Snow Waming §
Maintenance Performance: i f\ r‘ﬂ [ 1/ A x" n it
4 ¢ L | B 0 0 G 6 B I
Acceptable 1 !
i | Lt {
Dec 13,2020 12:11 PM PST|
Y 12:53 PM
12:31 PM ake Keechell MEED 5 Sore bisote =
Weather: Much improved, [ T 4
light snow ’- A
Road Condition: Ice Warning il AR ' / sonn bl | GRREl
P R ey | 7.0y S ) S o 1 R
= 1
Unacceptable ) ) il L L ) |

Dec 13,2020 12:31 PM PST
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