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Technologies to Monitor Mobility and Provide Public Warning
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TMC Mission

Detect, verify, and respond to
incidents affecting mobility on
Vermont’s transportation
infrastructure. Provide the public,
State, and municipal agencies with
timely, accurate, and impactful
travel information to promote
safe and efficient travel 24 hours
daily.



TMC Overview

*  Monitor Mobility Incidents:

e  Track and analyze mobility-related incidents and trips on
State of Vermont maintained roadways.

e Disseminate Travel Information:

e Effectively share travel information to keep the public
informed.

e 24/7/365 Operations:
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*  Maintain continuous operations around the clock, every
day of the year.

e Central Information Hub:
e Serve as the central hub for information flow, both
internally and externally for the Agency of
Transportation.

e  Sjtuation Unit Lead:

e Assume the role of Situation Unit Lead for Incident
Command System (ICS) activations.
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TMC Customers

e Effective Travel Information Distribution:
* Deliver timely, accurate, and impactful
travel information to various stakeholders.
e Stakeholders Include:

« AOT Dl_s.trlct Mamtgnance, Fleet, and ST
Executive Leadership Emegency Maragement

 US DOT & Federal Highway Administration
* Vermont State Police

* Municipal Emergency Services

* Vermont Emergency Management

* State Agencies
* Traveling Public
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Monitor
Transportation
Mobility

Systems utilized

Road Weather Information
System (RWIS) — Vaisala

Closed-circuit TV (CCTV)

Big Transportation Data
(Probe Data)

WAZE

Radio communications
Telephone

Email

Social media

Survey 123

Plow Finder/AVL
Changeable Message Signs
New England Compass/511
VT-Alert

Wavetronix




Intelligent Transportation
Systems (ITS)

* Advanced application to provide innovative and
integrated technologies to provide safer, more
coordinated, and smarter use of transportation
networks.

* Enabling motorists and stakeholders to be more
informed.




Road Weather Information System (RWIS) & CCTV

Environmental
Sensors,
Communication
Systems, and Central
Systems:

Integrated systems for
comprehensive data
collection.
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CCTV Cameras at
Every Site:

Incorporation of CCTV
cameras for real-time
monitoring.
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Real-Time Imaging
with CCTV:

Utilization of CCTV for
immediate visualization of
road conditions, aiding
both AOT and the public.
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Diverse Array of
Sensors:

Thermometer (air
temperature)

Anemometer (wind
speeds)

Wind Vane (wind
directions)

Visibility (site distance)

Surface Sensors (road
surface temperature, dry
or wet states, water
depth)

Precipitation Type (light
rain, rain, heavy rain,
snow, sleet, freezing rain,
etc.)

Other Metrics (dew point,
road friction coefficient,
humidity)

Fad

Wavetronix
Integration:

Provides traffic volume,
speed data, and
occupancy rate
information.

Integration with
Systemes:

Rules created for
automated messaging on
message boards.
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Counties...

New England 511

Real-time traffic information:
e Traffic events
 Road conditions
* Travel times

* Customization

e Save routes

g
 Set up notifications e “ ﬂ“
e User-preferred camera wall Nomﬁéﬁ.’:;’,’;::? oo
* View live feeds el 2

e Camera (CCTV)
* Message boards
* RWIS data
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Disseminate Travel Information

Bngiond VIEEALERT
ngla
Compass New England 511
WwWWAVITALERT.gov
4 @ yoo el %)/ Traffic Events Within Windham County
® Incident X

. . You have confirmed. v/
US-2 in Plainfield between Coburn Road and VT- SouthCahot

214 is now OPEN to one lane of traffic.
Temporary traffic signals are in place. Event Description: Roadwork Closure -
Updated

TRAFFIC ALERT: Today at 9 AM to 3 PM 1-91
NB Westminster will be closed to all traffic
between Exits 5 & 6 for bridge maintenance.
Detour exit 5 to US 5 to Exit 6.

Start TimeFeb 14 2023, 9:00 AM

Anticipated End TimeFeb 14 2023, 3:00 PM

SHADY RI
MIDDLESEX

IDDLEIE Start Time Jul 11 2024, 3:02 AM
Last Updated Jul 18 2024, 10:51 AM 1L

WRIGHT:
© 0@ 2

‘\'.'-9 7
Ea s—t\&m eld
Montpelier Groton|

State Forest

LAKESIDE

RICKER MILLS Area Notification: Windham County
Groton
\\_ TR WEsFeRCrci Click here for all State of Vermont road
(302]
| closures.
ST BERLIN ? B}rre
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Changeable Message
Signs (CMS)

* AOT deploys message signs along state highways
and interstates.

* Permanently mounted and portable

* Use cases:

Road closure notices

Traffic safety messages/safety campaigns
AMBER Alerts

VT Route 9 Chain-up Law

Automated "Low Grip"

7~ VERMONT

AGENCY OF TRANSPORTATION




Automatic
Vehicle
Locating
(AVL)/Plow
Finder
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Social Media

 Utilizing Agency of
Transportation Facebook and
Os0OW- @ Twitter pages to post real-time
information about roadway
conditions or issues impacting
travel

* Monitor social media groups and
comments for real-time
information about roadway
incidents that may not have been
reported




Radio
Communications

e AVTEC Radio Consoles

* Dispatch Consoles
* Portable Consoles

e Maintain direct communication
with VTrans staff throughout the
state

e Capabilities to monitor:
* Vermont State Police
* Vermont Emergency Management
* Fish & Game

williston3

Eastern Stancard Time

17:41:13




Big Transportation Data & RITIS

Data Types: Travel Time & Speed, Origin/Destination, Volume, Conflation (mapping)

Analytic Tool: RITIS

Use Cases

Incident Detection and Response

Integration into existing ITS structure
Inform Crash and Network Screening Analysis
Improve Project Development
Improve fidelity to:
* Statewide Speed analysis

* Statewide Traffic volume analysis

* Statewide Mobility analysis

Increase border traffic understanding and fidelity

Enable real-time data visualization and support to Execs

Use freight information to improve economy

Ancidenty

i el ===
Monitor - —— }E’—"—
Systems < g I I {etoucaieed g X Prioritize

|- Investment

S . fame Decisions
e @
Measure " Evaluate
Operational Safety/Mobility
Performance . Improvements
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Source: https://www.ritis.org/intro
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R9 Southbound Canada to 5 89 Northbound 6 to Canada
Average Speed Travel Time Average Speed Travel Time
Corridor Differential Current  Historical Differential Current  Historical Corridor Differential Current  Historical Differential Current  Historical
I-89 5B between United States/Canada Border and US-7/Exit 22 * 7 E mph 11 mph + 4 m 3m I-89 NB between US-7 /Exit 22 and CAN--USA NATIONAL BORDER 0 E mph 47 mph 0 m im
1-89 SB between US-7/Exit 22 and VT-78/Exit 21 1 E mph 64 mph 0 m 6m I-89 NB between VT-78/Exit 21 and US-7 /Exit 22 + 1 m mph 71 mph [i] m 5m
I-89 SB between VT-78/Exit 21 and VT-207 /Exit 20 2 m mph 66 mph 0 m 5m I-89 NB between VT-207 /Exit 20 and VT-78/Exit 21 2 m mph 67 mph 0 m 5m
1-89 SB between VT-207 fExit 20 and VT-104/Exit 19 5 m mph 64 mph 1 m 4m I-89 NB between VT-104/Exit 19 and VT-207 /Exit 20 6 m mph 68 mph [i] m 3m
I-89 SB between VT-104/Exit 19 and US-7/VT-104A/Exit 18 0 m mph 69 mph 0 m 6m I-89 NB between US-7 /VT-104A/Exit 18 and VT-104/Exit 19 3 a mph 68 mph 0 m 6 m
1-89 SB between US-7/VT-104A/Exit 18 and US-2/Exit 17 1 m mph 70 mph 0 m 8m I-89 NB between US-2/Exit 17 and US-7/VT-104A/Exit 18 ¥ 2 m mph 68 mph + 1 m 7m
I-89 SB between US-2/Exit 17 and US-7/US-2/Exit 16 3 ﬂ mph 68 mph 1 m 6m I-89 NB between US-7/US-2/Exit 16 and US-2 /Exit 17 2 m mph 67 mph 0 m 6 m
UsingINRIX data Updated Sep 11, 2023 10 M (25 ago)f] UsingINRIX data Updated Sep 11, 2022 10:17 AM (35 ago)
B9 Southbound 8 to 7 89 Northbound B to Exit 16
Average Speed Travel Time Average Speed Travel Time
Corridor Differential Current  Historical Differential Current  Historical Corridor Differential Current  Historical Differential Current  Historical
I-89 SB between US-7/US-2/Exit 16 and VT-15/Exit 15 3 m mph 61 mph 0 m 1im I-89 NB between VT-15/Exit 15 and US-7 /US-2/Exit 16 4 m mph &0 mph 0 m im
1-89 5B between VT-15/Exit 15 and U5-2 /Exit 14 0 m mph 60 mph 0 m 1m I-89 NB between US-2/Exit 14 and VT-15/Exit 15 7 m mph 59 mph [i] m 2m
I-89 SB between US-2/Exit 14 and I-189/Exit 13 1 m mph 60 mph 0 m 1im I-89 NB between I-189/Exit 13 and US-2/Exit 14 8 m mph &0 mph ] m im
I-80 SB between I-189/Exit 13 and VT-2A/Exit 12 0 E mph 65 mph 0 m 3m I-89 NB between VT-2A/Exit 12 and I-189 /Exit 13 2 m mph 67 mph [i] m 3m
1-89 SB between VT-2A/Exit 12 and US-2/Exit 11 1 m mph 67 mph 0 m 5m I-89 NB between US-2/Exit 11 and VT-2A/Exit 12 2 m mph &8 mph ] m 5m
I-80 5B between US-2/Exit 11 and VT-100/Exit 10 7 E mph 66 mph 1 m 13 m I-89 NB between VT-100/Exit 10 and US-2/Exit 11 3 m mph 67 mph [i] m 13 m
1-89 SB between VT-100/Exit 10 and Center Rd/Exit 9 1 m mph 69 mph 0 m 4m I-89 NB between Center Rd/Exit 9 and VT-100/Exit 10 ¥ 2 m mph 69 mph i) m 4m
1-89 SB between Center Rd/Exit 9 and Memorial Dr/Exit 8 5 [ mph 70 mph 0 5 m] 5m I-89 NB between Memorial Dr/Exit 8 and Center Rd/Exit 9 0 [E)mph 69 mph 0 5 m]| Sm
UsingINRIX data Updated Sep 11, 2023 10:17 AM (35 ago)f] UsingINRIX data Updated Sap 11, 2022 10:17 AM (3s aga)
B9 Southbound 8 to borde 89 Northbound Border to 8
Average Speed Travel Time Average Speed Travel Time
Corridor Differential Current  Historical Differential Current  Historical Corridor Differential Current  Historical Differential Current  Historical
1-89 SB between Memorial Dr/Exit 8 and VT-62/Exit 7 3 m mph 67 mph 0 m 2m I-89 NB between VT-62/Exit 7 and Memorial Dr/Exit 8 ¥ 2 E mph 69 mph 0 m 2m
1-89 SB between VT-62/Exit 7 and VT-63/Exit 6 2 E mph 70 mph 0 m 3m I-89 NB between VT-63/Exit 6 and VT-62/Exit 7 + 5 E mph 70 mph ] m 3m
I-89 SB between VT-63/Exit 6 and VT-64/Exit 5 2 E mph 71 mph 0 m 3m I-89 NB between VT-64/Exit 5 and VT-63/Exit 6 + 4 m mph 70 mph + 1 4m 3m
1-89 SB between VT-64/Exit 5 and VT-66/Exit 4 5 E mph 72 mph 1 m 10 m I-89 NB between VT-66/Exit 4 and VT-64/Exit 5 5 E mph 70 mph 1] m 10 m
I-89 SB between VT-66/Exit 4 and VT-107 /Exit 3 4 m mph 72 mph 0 m 7m I-89 NB between VT-107 /Exit 3 and VT-66/Exit 4 2 m mph 68 mph o m 7m
1-89 SB between VT-107/Exit 3 and VT-132/Exit 2 8 [ mph 67 mph 1 (7 m| 8m I-89 NB between VT-132/Exit 2 and VT-107 /Exit 3 2 [ mph 67 mph 'O 16 m S VR
I-89 SB between VT-132/Exit 2 and US-4/Exit 1 2 E mph 71 mph 0 m &m I-89 NB between US-4/Exit 1 and VT-132/Exit 2 0 m mph 68 mph 0 m 9m
1-89 SB between US-4/Exit 1 and I-91 0 [ mph 70 mph 0 3 m| 3m 1-89 NB between 1-91 and US-4/Exit 1 3 [E)mph 65mph 0 ED 3m
I-89 SB between I-91 and VT--NH STATE BORDER \ B! m mph 63 mph 0 m 1im I-89 NB between VT--NH STATE BORDER and I-91 2 m mph 59 mph - 0om -
UsingINRIX data Updated Sep 11, 2023 10 i (35 ago)fj WsingINRIX data Updated Sep 11, 2023 10:17 AM (3s ago))|
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151 Southbound Canada to Ext 13

Corndor
1-81 5B between United States/Canada Border and Caswell Ave/Exit 29
1-91 SB between Caswell Ave/Exst 29 and US-5/VT-105/Exit 28

1-91 5B between US-5/VT-105/Exit 28 and VT-191/Exit 27

191 SB between UT-191/Exit 27 and US-5/VT-58/Exit 26

91 SB between US-5/VT-58/Exit 26 and VT-16/Exit 25

191 5B batwesn VT-16/Exit 25

d VT.122/Exit 38

191 SB batween VT-122/Exit 24 and |

5/Exit 23
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SB between US-5/Exit 33 and Hospital Dr/Exit 21
B between Haspital Dr/Exit 22 and US-2/Exit 21

SB between US-2/Exit 21 and US-5/Exit 20

B bebween US-5/Ext 20 and 1-93/Ewt 19
SB between 1-93/Exit 19 and US-5/Exit 18

SB between US-5/Exit 18 and US-302/Exit 17

SB between US-302/Exit 17 and VT-25/Exit 16

B between VT-25 /€t 16

d Lake Morey RA/Exit 15

SB between Lake Morey Ril/Exit 15 and VT-113/6

SB between VT-113/Exit 13 and US-5/Exit 13
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1-91 Northbound Exit 13 to Canada

Corridor

Differential Currert  Historical Differential Currers

Wieicome, TMG |

1-51 NB between Caswell Ave/ Exit 29 and CAN--USA NATIONAL BORDER +37 moh 22m0m
191 NB between US-5/¥T-10 Exit 28 and Caswell Ave/Exit 23 +3 [Emeh ssmpn
191 NB between VT-191/Exit 27 and US-5/\T-105/Ext 28 2 [Jmeh s6meh
191 NB between US-5/¥T-58/Ext 26 and VT-191 /Bt 77 1 Emon ompn
191 NB between VT-16/Exit 25 and US-5/T-58/Exit 26 ¥35 [wen 70mph
1-91 NB between VT-122/Exit 24 and VT-16/Ext 25 ¥ moh 53 m

191 NB between US-5/Exit 23 and VT-122/Exit 24 3 [@won ssmph
191 NB between Hosoital De/Exit 22 and US-5/Exit 23 s [@won 70men
151 W8 between US-2/Exit 21 and Hossital Dr/Exit 22 3 Ewoh 67mpn
1-51 NB between US-5/Exit 20 and US-2/Exit 21 2 [moh ssmon
191 W8 bctmreen 150/ Exft 19 md US-3/ Bt 18 b2 Emeh ssmon
151 HB between US-5/Exit 18 and 1-83/Exit 13 o [Qmoh smen
1-91 N between US-302/Exrt 17 and US-5/Eut 18 1 EQmen 69 mph
191 NB between VT-25/Exit 16 and US-302/Exit 17 ¥5 [Jweh 73mph
191 NB between Lake Morey R4/Exit 15 snd VT-25/Ext 16 ¥s mph 71 mph
191 NB batween VT-113/Exit 14 and Lake More Rd/Exit 15 1 ek 71mph
1-91 NB between US-5/Ext 13 and WT-113/Exit 14 1 Eweh 7200

1-51 Northbound MA
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Wtorcal Difrential  Currert  istoica Corria Oferentisl Current  Histoical Diferentol Cumert i
ey 2 somoh o [EE  3m | 151N between Buobes St/Exit 12 and US-5/Ext 13 s [@umoh semsn o EE)
1:51 S8 between Buabes SU/Exit 12 and US-3/Exit v smoh o [EE)  2m | 131N between US-5/Ext 11 and Bugbes St/Ext 12 3 moh szmeh o EE)  2m
1-91 5B between us-5/Ext 11 and 1-89/Ewt 10 v 55 mph - om 1-91 N between 1-89/Ext 10 and us-5/Ext 11 & Emoh a7 mph om
151 SB between 1-88/Exit 10 and 1-89/Exit 10 v stmoh o EE am | 121 e between r-ea/Eat 10 and en/Eat 10 1 [Does smph 0 Y wm
191 5B between 1.69/Exit 10.and US-5/VT-12/Ext3 + emh o [ sm | 1918 berween us-s/vT-12/801 9 and oo/eat 10 o ompn o [E  em
1-91 S8 between US-5/VT-12/Exit 9 and VT-131/Exit 8 + eamh o QI sm | 191 N8 between vT-131/8x1 8 and US-SAVT-12/Exit 9 1 Emen 70men m -
191 5B betwesn VT-131/Ext 0 US-5/VT-11/Ex1 7 ¥2 om0 QI om | 1-91 N8 between us5/vT-11/Ent 7 and vI-131/Exit 8 o Ewor o men m  ew
151 B between US-5/VT-11/Exit 7 and US-S/Exit & 1 tmh o [ 6m | 1-91 N8 between US 5/Ext 6 and US-SAVT-11/Exit 7 7 EDweh ssmpn : @ e
1:91 S8 between US-5/Exit 6 and Back Westminster Rd/Exit 5 2 [@ewh somon 0 I 6m || 1-90 ND between Back Westminster RA/EXIL S and US-5/Exit 6 s Booh sosh o @Y sm
1:51 88 between Back Westminster fd/Exit 5 and US-5/Exit 4 + Dok ssmoh o [EE]  Sm | 151 B between US-5/Exit 4 and Back Westminster Ri/exit 5 s Ewoh 7impn 1 @ ew
1-81 S8 between US-5/Exit 4 and Chesterheld Rl /Exit 3 7 ek s2mon + [ em | 191D between Chesterfielt Ra/Exit 3 and us-3/Exit 4 4 Emon 0men - -
151 5B between Chesterfeld R4/ Ext 3 and VI-3/Exit 2 5 [Emeh ssmph 0  EI  2m || 190 m8 between vr-o/ext 2 and Chesterfild nd/exi 3 o [weh sampn m i
1:51 SB between VT-8/Exi 2 and US-5/Exit 1 2 [@meh semeh o [P 1m || 1-90 NE betwesn US-5/Eut 1 and vT-2/Ext 2 ¢ Bk ooph 0 B 2m
191 5B between US-5/Exit 1 3nd VT--MA STATE BORDER 5 e sompn 1 [ 7w | 151 w6 berween vermont/Massachuserts st Line and us-5/ext 1 o EJwen s0mpn m e
Nowember 2023 (Every weekday) . Time spent at different speeds Chok 0 ok lo0klp i e November 2033 (Every weekday) - Time spent at different speeds
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Local Roads — Closures
and Reporting

e Waze for Cities via the Waze Partner \
Hub
* Free

* Two-way communication with
drivers

* Waze Community




|CS Activations

Public Information and
Liaison Officer
Amy Tatko

Safety Officer
Rob Gentle

Logistics Section
Chief

. PlaningDepuy Ligmiaes oo ca A e [ '
Rail and Air Ops _ Office Adiln My CommOn Operatlng PICture (COP)
P t

m ‘

Dan Delabruere Renea Bordeau

upply, Food, and
Maintenance Documentation ;acn’-.ﬁ.'s Unit Leader
Coord Officer Unit Leader
Todd Law Eileen Blake-Sayers

ot Comms/IT Unit

Leader
Tom Buonomo

ICS Common Operating Picture - Dashboard - Public
NW
Colchester
Dave Blackmore

Recovery
Coordinator

hane Morin

Situation Unit
Leader (TMC)
Ryan Knapp

All Lanes Closed All Lane Closures sorted by Date Logged

SEC
Dummerston

Partially Open Partial Closures sorted by Date Logged

1) Situation Unit Leader
2) TMC Operator(s)
3) GIS Professional
4) AOT <> VEM/SEOC

Last 10 Openings sorted by Date Logged with Original Descripti



https://vtrans.maps.arcgis.com/apps/dashboards/1895a922e8b148afb3d13094cfd68d93

Questions ? ? ?

O @ O




Contact

Transportation Management Center (TMC)
24/7/365
AOT.TMC@vermont.gov

Ryan Knapp, IT Section Chief

Rvan.Knapp@vermont.gov

(802) 498-8109

lan Kilburn, TMC Supervisor

lan.Kilburn@vermont.gov

(802) 760-0901
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