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Dust Storms in Arizona

» October 2013 — dust storm
related crash on I-10, kills
three people

» Since 2000, dust has
contributed to 1,207 collisions
resulting in 40 fatalities and
1,136 injuries.

» The ‘Season’ for dust stormsin Pinal County is usually
associated with the summer monsoons, but has been
extending into the fall
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Presentation Notes
Dust storms have been a recurring safety issue on State highways for many years, but they have become more prevalent in recent years and pose a serious challenge for ADOT. The last fatal incident because of dust storms was in October 2013, and created the impetus for ADOT to try and take action to better respond to dust storms. A National Weather Service report showed that dust storms along Arizona roadways have become increasingly more prevalent throughout the year and are no longer isolated to monsoon season, so this heightened the importance and timeliness of this project at ADOT. 


Dust Related Crashes on 1-10

Aug 2010 tO Aug 2015 All Blowing Dust Related Crashes
3 Fatal ) iy

5 Incapacitating 4 '
27 Non-Incapacitating f
Poss‘ble -

1.2%

v v

Incapacitating
6.0%

v

» 6 Possible on
» 42 Property Damage Only e

32.5%

83 Crashes in 5 years


Presenter
Presentation Notes
Dust storms have been a recurring safety issue on State highways for many years, but they have become more prevalent in recent years and pose a serious challenge for ADOT. The last fatal incident because of dust storms was in October 2013, and created the impetus for ADOT to try and take action to better respond to dust storms. A National Weather Service report showed that dust storms along Arizona roadways have become increasingly more prevalent throughout the year and are no longer isolated to monsoon season, so this heightened the importance and timeliness of this project at ADOT. 


I
Dust Related Crashes on 1-10

MP 213.6 and 214.1

87| o @ Count of IncidentInjurySeverityCesc
Buckeye | ~ | | Ly
o : N I-10, Riggs Rd (MP 167) to Ina Rd (MP 248)
MARICOPA A = I 5 - 2.5
\ = 2
Gila Ben 4 z L5
PINAL E :
o 0 I I | O
Elo — 0
(10 1715 213 16 2139 214 | 2141 @ 2251
............................................ I R IINCAPAUTAT!NG |NJURY 1
B FATAL 1 1 1
PIMA Tucson
MP -

» 43 of the 83 crashes occurred between
MP 213.6 and 214.1
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Dust storms have been a recurring safety issue on State highways for many years, but they have become more prevalent in recent years and pose a serious challenge for ADOT. The last fatal incident because of dust storms was in October 2013, and created the impetus for ADOT to try and take action to better respond to dust storms. A National Weather Service report showed that dust storms along Arizona roadways have become increasingly more prevalent throughout the year and are no longer isolated to monsoon season, so this heightened the importance and timeliness of this project at ADOT. 
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Project Background

» ADOT received federal funds to design and construct a
dust warning system on I-10.

1. HSIP
2. Fast Lane Grant

» This project is part of larger project to realign and
widen |-10in this area.

1. Will be Combined with the SR 87 Interchange
Reconstruction Project

2. Designed separately but will be combined and
advertised as 1 project
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ADOT has funding to design and construct a dust detection and warning system along the I-10 in Pinal County. This project is one component of a larger project in this stretch of I-10, which has historically been a location with safety challenges related to the geometry of the roadway in addition to the weather challenges. In this dust detection and warning system project, ADOT is looking to do something that no other state has done before to implement a system that automatically respond to detect dust events.
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Project Schedule

This project is on an
accelerated schedule

» Clearances anticipated
mid-April

» Bid Ready plans set P
anticipated late-May

» Advertisement in Mid
June
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ADOT has funding to design and construct a dust detection and warning system along the I-10 in Pinal County. This project is one component of a larger project in this stretch of I-10, which has historically been a location with safety challenges related to the geometry of the roadway in addition to the weather challenges. In this dust detection and warning system project, ADOT is looking to do something that no other state has done before to implement a system that automatically respond to detect dust events.
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Project Objectives

» Detect dust conditions in the corridor

» Provide advance warning of blowing dust
approaching the corridor

» Disseminate real-time information to motorists
1. Inthe corridor
2. Approaching the corridor

» Trigger the VSL to lower speed limit

» Provide real-time video to the TOC and DPS to
confirm conditions
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These are the key objectives that were used to drive the development of the dust detection system concept. The infrastructure and system that were included in this project had to accurately detect and warn ADOT and others of dust conditions that were approaching the corridor as well as conditions that were already present in the corridor. The key here was that the system needed to detect dust conditions that the National Weather Service were unable to detect – this mainly included what is known as channelized dust conditions, which are largely localized events that occur from agricultural activity where gusts of wind cause a band of loose dust to be kicked up and move over the roadway as a dense cloud. When this kind of dust condition occurs, visibility on the road is zero and it can happen without any warning –this is the most dangerous dust condition for drivers. So the goal of this project is to find ways to identify this kind of condition and be able to warn drivers. 
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Project Description (MP 209-219)
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Dynamic Message Signs

» Make use of existing DMS

» Roadside mounted signs and overhead
mounted signs

» Provide advance notification of
visibility approaching the corridor

» Can use of other purposes at other
times
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The project area for the dust detection system is on I-10 from milepost 209 to milepost 219, which was identified as the most impacted portion of the I-10 corridor with respect to dust conditions. Reports that have been done using historical data on dust events show milepost 214 as the ‘epicenter’ for dust storm activity along the corridor. 
The infrastructure that will be deployed for this project includes some exist and some new infrastructure. Existing dynamic message signs will be used and supplemented by some new signs, which will be used to post information about impending dust conditions or current conditions in or near the corridor. These DMS will also be used for regular DMS functions when there is no dust activity in the area. CCTVs that have communication back to the TOC will be installed to allow the TOC to have a visual feed of the corridor and allow them to confirm the conditions that are being detected. There will bet two types of dust detection devices – spot detection which will detect visibility within the corridor and be programmed to realize certain visibility thresholds that will activate a system response. There will also be long-range dust detectors, which will help detect dust conditions that are on the horizon but outside of the project corridor. This will allow ADOT to warn drivers about conditions that they are driving into or that will be hitting the corridor soon. Finally, a series of variable speed limit signs will be installed that will allow ADOT to incrementally step-down the speed limit along the corridor in response to low visibility conditions.


Project Description (MP 209-219)

Dynamic Message Signs
CCTV

» One CCTV every 2 miles

» Provide confirmation of road
conditions in the corridor
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Project Description (MP 209-219)

Dynamic Message Signs
CCTV
Long Range Dust Detection

» 1installation for the entire
project

» Looks for dust and low
visibility conditions within
the corridor

» Located at the north end of
the corridor because of the
mountains to the south

» Range of 40 miles

ADOT
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e
Project Description (MP 209-219)

 DYMAMIC MESSAGE IGH(DME)

F;unumnmnn
| conditiors.

AT | CLOSED CIRTUITTY CAMERS (CCTY)

Dynamic Message Signs |
CCTV -
Long Range Dust Detection \
Visibility Sensors in the Corridor

1 installation per mile

1 installation per %2 mile MP 212-214
13 total installations
Forward scatter technology
Measures visibility at . L e
a “spot” location R\ 2\

v Vv Vv Vv Vv



Presenter
Presentation Notes
The project area for the dust detection system is on I-10 from milepost 209 to milepost 219, which was identified as the most impacted portion of the I-10 corridor with respect to dust conditions. Reports that have been done using historical data on dust events show milepost 214 as the ‘epicenter’ for dust storm activity along the corridor. 
The infrastructure that will be deployed for this project includes some exist and some new infrastructure. Existing dynamic message signs will be used and supplemented by some new signs, which will be used to post information about impending dust conditions or current conditions in or near the corridor. These DMS will also be used for regular DMS functions when there is no dust activity in the area. CCTVs that have communication back to the TOC will be installed to allow the TOC to have a visual feed of the corridor and allow them to confirm the conditions that are being detected. There will bet two types of dust detection devices – spot detection which will detect visibility within the corridor and be programmed to realize certain visibility thresholds that will activate a system response. There will also be long-range dust detectors, which will help detect dust conditions that are on the horizon but outside of the project corridor. This will allow ADOT to warn drivers about conditions that they are driving into or that will be hitting the corridor soon. Finally, a series of variable speed limit signs will be installed that will allow ADOT to incrementally step-down the speed limit along the corridor in response to low visibility conditions.


P
Project Description (MP 209-219)
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Systems Operation Overview

» New software automates system
functions in response to detected
weather conditions

» Example:
If spot visibility detectors detect

visibility below set threshold, it will
automatically:

« Send an alert to the TOC other
agencies (NWS; Pinal County; DPS;
etc.)

« Display CCTV feeds on video wall;
« Lower speed limit with VSL

- Display pre-defined message on
DMS.

HCRS /511

TRAFFIC OPERATIONS CENTER

TOC Operators

Dust Detection
Software System

Software Systems

(TransSuite and
Camera Cameleon)

NOAA / NWS
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In addition to purchasing new technology, this project involves procurement of new software at the ADOT TOC. There will be new software associated with the new dust detection devices as well as the VSL signs. ADOT already has the central system for the new loop detectors, CCTV cameras and DMS. The key functions of the software component of the Dust Detection system is to automate some of the system response to dust detection events. For example, if the spot visibility detection within the corridor detects a visibility below ¼ mile, the detection software will automatically send an alert to ADOT and other key entities, such as DPS or Pinal County, alerting them of the low visibility conditions. Hitting this visibility threshold will also trigger the detection software to send a communication to the VSL software, prompting it to post a reduced speed limit, which will be pre-defined based on the visibility level. There will also be automated responses for posting messages on DMS in the project area as well as interacting with the camera cameleon software to automatically populate the video wall at the TOC with the images from the CCTV cameras in the project area. The key objectives of the software system is to reduce any latency between when hazardous conditions are detected and when system responses are activated. In order to do that, the system will be set up where it will not require TOC Operator input for some responses. Although TOC Operators will always have the ability to override the automated system responses. 
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Next Steps

» Finalized Project Assessment and 30% plans
» Complete all clearances, 95% and final plans
» Project to be advertised in 2017

» Project part of SR 87 Interchange Project

» Construction anticipated FY 2018
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Presentation Notes
We are in the process of finalizing the project assessment, and once that is completed, we will continue with the clearance and design process, with the goal of having the project ready for advertisement in mid-2017. Construction is anticipated to begin in fiscal year 2018
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