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Winter Operations Systems

» Vaisala Navigator/RWIS
» Snowplow Mobile Data Collection (MDC)

o Cirus Data Smart

- Winter Automated Reporting System (WARS)

» Agile Assets Transportation Asset Management
System (TAMS) - Fleet Module




Winter Operations System Integration
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Road Weather Information System
(RWIS) Data Collection

» 128 RWIS sites Statewide i N
- Non-invasive pavement T N\ %
sensors & 7
- Atmospheric & roadway data QHE,
» Data polled every 15 e

-
. Bozeman-
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minutes

» Data and images are
displayed on the Vaisala 9
Navigator W T et
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Navigator Site Overview

VAISALA / Navigator
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Vaisala Navigator/Cirus Display
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Vaisala Navigator/Cirus Display
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Vaisala Navigator/Cirus Display

AVL Details '3
T32226 00:29
Parameter Value
Speed 28 mph
Direction NNW
Air temperature 0.1 °F
Surface temperature 22,1 °F
Blzst pass norm NORMAL
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Progress from Data Analysts
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Continuous process improvement through critiques

: \
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Parameter Value
Driver 2345
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Direction NNW Direction NNW
Air temperature 0.1 °F Air temperature 30.0 °F
Surface temperature 221 °F Surface temperature 26.1 °F
’. Blast pass norm NORMAL Blast pass norm NORMAL .
Dry material SNDSALT1 )' Dry material SHDSALT1
Target dry rate 450 Ibs/lane-mile Target dry rate 562 lbs/lane-mile
Actual dry rate 432 lbs/lane-mile %, Actual dry rate 548 |bs/lane-mile
Pre-wet material MGCL Pre-viet material MGCI
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Performance Measures

» Winter Mobility Index (/ce/Snow Prevention)
- Percent of time road condition is safe to drive on

» Winter Performance Index (/ce/Snow Reduction)

- How well treatment was at restoring the hazardous road
condition to safe condition
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VAISALA / Navigater Idaho Al

Map | Station Summary | Station Wall | Stations = Forecast | Alerts DSP 310 | Admin v Tools (@ Help
| | Reports Winter Performance Index Report
Region Report
Station Data Report Stations Select stations
Meteorological Monthly Report D1 - 4th of July Pass ~
Winter Performance Index Report D1 - Black Lake
DI - Cataldo
DI - Five Mile Hil
D1 - Granite Hil

D1 - Harvard Hill
D1 - Lake Creek

v
D1 - Lookout Pass
Report days backwards 7 -
[ [] [ []
Time range 20.01.2016 15:39 --> 27.01.2016 15:39
» Frovides individua ,
Color scale for Winter O Basic scale
Performance Index O Blue -
0 o.01 031 050 070 I Green - significantly accelerated grip recovery
O Yellow - some success at grip recovery.
@ Advanced scale I Amber - very little success at deicing

B Red - limited maintenance or no deicer success

storm details e

Automated Weekly Email Report

-
} e n t I I e S t e VAISALA Winter Performance Index Report Generation date 10.02 2016 07:53
25.01.2016 15:03 - 01.02.2016 15:03 Time zone: America/Shiprock u—
L L
Winter Performance Index Legend_ (Advanced scale)
O I I a n 0.0 Successfully treated
0.00-0.20 |significantly accelerated grip recovery
0.21-0.40 [Some success at grip recovery
0417069 |very litte success ot deicing
Limited maintenance or no deicer success
Observation data / parameter missing or temp is below thre]
Duration |Max Wind [Max Ice Layer [Max Snow  |Max Water | rfa [severity |
Station _|pate ‘fmlhl# Event thours) _|speed (mph) _|tmm) Layer (mm) _|Layer (mm) _|Temp (') |l|dex [index Wmm}l
D2 - Upper Lochsa
25.01.2016 15:03 -15:16 DATA MISSING 96.22 _
29.01.2016 15:16-17:30 TREATED 2.23 6.49 0.04 0.00 0.46 29.48 17.12 0
29.01.2016 17:30-20:15 GRIP<6 275 6.04 011 0.65 0.09 2768 1753 0.16|
n 29.01.2016 20:15 - 00:45 TREATED 4.50 643 0.04 031 042 25.70 1858 0
I 30.01.2016 00:45 - 05:15 GRIP<6 4.50 559 0.04 050 035 2354 18.84 0.24]
} rac k S State WI d e 30.01.2016 05:15 - 08:00 TREATED 275 268 0.04 018 025 2426 15.30 0
30.01.2016 08:00-08:30 GRIP<.6 0.50 179 0.03 0.23 0.00 25.16 13.94 0.04
30.01.2016 08:30-10:30 TREATED 2.00 246 0.02 0.21 0.22 24.80 14.78 0
30.01.2016 10:30-11:30 GRIP<.6 1.00 291 0.07 0.68 0.03 24.08 16.05 0.06
30.01.2016 11:30-17:30 TREATED 6.00 643 0.08 0.05 032 2534 1865 0
rO re S S 30.01.2016 17:45-20:30 GRIP<6 275 358 0.04 117 0.02 22382 17.90 0.15]
30.01.2016 20:30 - 04:00 TREATED 7.50 134 0.02 075 051 21.20 16.24 0
31.01.2016 04:00 - D4:45 GRIP<.6 0.75 067 0.02 083 0.00 2228 15.07 0.05 7a%
31.01.2016 04:45-06:45 TREATED 2.00 112 0.04 0.46 0.42 20.84 1597 0
31.01.2016 06:45 - 09:30 GRIP<.6 2.75 179 0.08 055 022 21.56 16.25 0.17
31.01.2016 09:30-16:15 TREATED 6.75 6.04 0.07 0.07 0.24 2210 1985 0
31.01.2016 16:15-17:30 FROST treated 1.25 358 0.00 0.00 0.03 2588 15.20 0
31.01.2016 17:30-18:00 TREATED 0.50 179 0.00 0.00 0.05 26.78 13.04 0
31.01.2016 18:15-20:00 GRIP<.6 175 134 0.04 058 0.00 2462 1411 0.12
31.01.2016 20:00-23:15 TREATED 3.25 134 0.00 0.00 0.23 23.18 1451 0
31.01.2016 23:15-01:.00 FROST treated 175 0.89 0.00 0.00 0.03 22.82 1407 0
01.02.2016 01:00-09:30 TREATED 8.50 134 0.05 041 0.08 2174 1555 0
01.02.2016 09:30 - 10:30 GRIP<6 1.00 134 0.03 050 0.00 2210 1542 0.06|
01.02.2016 10:30-14:15 TREATED 3.75 336 0.02 011 033 2228 17.15 0
01.02.2016 14:15-14:45 GRIP<.6 0.50 224 0.02 0.47 0.00 25.34 1455 0.03]
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Percent of Time Mobility Not Significantly Impeded
During Winter Storms

Target: Maintain at least 60% unimpeded mobility during winter storms.

Updated 2/3/16

2,926 events recorded 2015-2016& Season
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Statewide WPI annual results

FY 2015 the WPI goals were based upon typologies. FY 2016 all sites will be aggregated by foreman area and the goal

will be 0.20 or less.,
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Snowplow Mobile
Data Collection (MDC)
Cirus /WARS

TAMS



Snowplow MDC Objectives

» Automate the collection of vehicle data for
accurate reporting of materials, labor,
equipment and location to a more granular
level

» Reduce operator time for reporting by
integrating data information entry once

» Increase operator productivity and reduce
winter operation costs through efficiency and
effectiveness
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Snowplow MDC Systems

» Transportation Asset
Management System
(TAMS)

» Cirus Controls
SpreadSmart RX™
Spreader Controllers

» Cirus GPS DataSmart™
System

» Winter Automated
Reporting System
(WARS)

19



Transportation Asset Management
System (TAMS), Road Maintenance
Module

» Operational Data Warehouse
» Operations Cost Accounting System

» Provides Summary Reports of Winter
Operations Efforts, (Can Only Report to the
Quality of the Data Entered)

» Work Plans
» Asset Management Plans




Cirus GPS DataSmart™

» Collects Snowplow
Truck Data

» Creates Data Files for
isplay within
ataSmart™

» Data Files transferred
to Navigator & WARS

- :
IruUS Gps DataSmart™

ONTROLS Winter Maintenance Reporting System

HOME ABOUT TH R LOGIN & ACCOUNT CREATION

Cirus GPS DataSmart™ Winter Maintenance Reporting System

This server is a tool for analyzing the activity and utilization of snow plows and spreaders, using automatically-recorded data collected from the contral systems in
those trucks. There are two main ways the data may be viewed; graphically on maps, and on viewable, printable performance repors.

Please note the "USER LOGIN & ACCOUNT CREATION" choice above. This server stores your most recent report settings, to make them your defaults for the
next time you're here. So if, for example, you're interested in only one district's activity out of an entire state fleet, your truck selections are saved by the senver

Please feel free to create an account, and start analyzing and viewing the recorded data

For more information about the products and technologies which make this information available, please visit the Cirus Controls web site, write us at

info@ciruscontrols.com, or call us at 763-493-9380

Sample Plow/Spreader Activity Map
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Converts Truck Sensor Data to TAMS Activities

Converts GPS Coordinates to ITD’s Linear
Referencing System

Accurately Processes, Calculates and Displays
Winter Operations Efforts

Employee Interface to the Calculated Data (Daily
Summary)

Electronically Generated Material Reports

)

v

v

v

)
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Reporting

» Storm Summary Report

- Summary of Pass Miles by Route

- Summary of Plow Down Time by Route &
Employee

> Average Application Rate by Route

- Total Applied by Route

» Lap Time Analysis
» Exception Reporting
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Future of our work force

Staffing reduction moving from shifts to swarm
the storm
- FY2015 ITD had 562 Transportation Tech Operators
- FY2016 ITD down sized to 498 TTO (attrition)
ITD was allowed to keep the salary savings

> Savings used to build career paths based upon
improved value of the employee to the department

- TOTL program for supervisors implemented FY2017
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Questions?




