
1 
 

Aurora Program        minutes 
 

Aurora Board Meeting 
October 9-11, 2012 – Toronto, Ontario, Canada 

 
Individuals Participating in the Meeting: 
 
Dawn Gustafson, Michigan DOT  
Jason Norville, Pennsylvania DOT 
Tina Greenfield, Iowa DOT 
Curt Pape, Minnesota DOT 
Ron Hall, Kansas DOT 
Mike Adams, Wisconsin DOT 
Jack Stickel, Alaska DOT&PF 
Thomas Lyden, Ohio DOT 
Max Perchanok, Ontario MOT 
Heather McClintock, Ontario MOT 
Gabriella Castelan, Ontario MOT 
Dana Baer, Ontario MOT 
Jonathan Kwon, University of Waterloo 
Lalita Thakali, University of Waterloo  
Johhny Cao, University of Waterloo 
Neal Hawkins, Iowa State University 
Chris Albrecht, Iowa State University 
Peter Verok, Ontario MOT (Wednesday only) 
Liping Fu, University of Waterloo (Wednesday only) 
 
Peter Verok, Director of the Ontario Ministry of Transportation’s Highway Standards Branch, 
welcomed the attendees to Toronto and provided a short summary of the many road weather 
activities Ontario has been active in. 
 
I.  Open and General Items 
 
Dawn Gustafson, outgoing program chair, began the meeting by briefly reviewing the agenda 
with the rest of the board. The agenda was then formally approved by the board. A copy of the 
agenda is attached to these minutes. Chris Albrecht then asked for comments on the meeting 
minutes from February through July 2012. None were noted, and the minutes were unanimously 
approved by the board. 
 
II. Program Administration and Financials 
 
Chris Albrecht reviewed Aurora membership contributions since 2003, stating that all payments 
through FY2010 were correct and accounted for. A copy of the handout detailing membership 
payments is attached to these minutes as Attachment A.  
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Membership payments from Michigan for FY2011, from Michigan and Pennsylvania for 
FY2012, and from six agencies for FY2013 were still outstanding, he noted. Chris also noted that 
a couple of payments for FY2014 had been paid early and explained that outstanding FY2013 
payments were not unusual at this time of year. Both Dawn Gustafson and Jason Norville noted 
that they would contact their SP&R staff members to check on outstanding payments. In 
addition, Chris noted that Max Perchanok was going to suggest a few changes to Ontario’s in-
kind membership later in the meeting, but noted that their project work being done internally 
with the University of Waterloo and elsewhere would fulfill their membership obligation through 
at least FY2013. Finally, Dawn Gustafson suggested that Chris Albrecht or the Iowa DOT send a 
letter annually to each member agency requesting payment. A short discussion followed. Chris 
noted that an official pooled fund acceptance letter had been sent to every member in 2008 and 
that the Iowa DOT had indicated a new letter each year was not necessary. Nonetheless, he noted 
that he would work with Tina and the Iowa DOT on how to best remind each member state to 
submit payment. 
 
Next, Chris Albrecht reviewed major program expenditures since 2003, noting that several final 
project expenses had been finalized in recent weeks through reconciliation efforts between 
InTrans and the Iowa DOT. A copy of an updated handout detailing the program expenditures is 
attached to these minutes as Attachment B. Chris also noted that decisions made during the 
project mini-meetings will free up future research funding that was previously allocated to older 
projects. 
 
Chris Albrecht briefly reviewed a summary of the expenses to date under the current 
management contract. He noted that expenditures to date for InTrans and board expenses totaled 
$71,209. A copy of the handout detailing these expenditures is attached to these minutes as 
Attachment C. Finally, Tina Greenfield briefly reviewed the latest news concerning the future 
program management services contract. After a short discussion to confirm that they had 
reviewed the latest tasks and contract details, the board voted to accept the scope of services as 
presented. Neal Hawkins noted that he and Chris Albrecht would put together a final budget 
based on this scope as soon as possible. 
 
III.   Project Updates 
 
Chris Albrecht provided the attendees with a summary of the latest status report on each ongoing 
research project. A copy of this summary is attached to these minutes as Attachment D. Details of 
project-specific discussions, including results of the mini-meetings held on October 9, follow: 
 
Project 2007-01 – RWIS Equipment Monitoring System, Phase 2: Jack Stickel briefly 
reviewed the background of this project, as well as the overall need for health of network 
reporting. He then noted that he and the project team had decided to discontinue this effort after a 
lengthy discussion during the project mini-meeting held the day prior. Jack also noted that he 
would likely scope a new effort for FY2013 or later that would focus on the transition from 
Clarus to MADIS. In addition, Chris Albrecht noted that the $135,000 in funding allocated to 
this project would be rolled back into the general program fund and would be available for future 
efforts. 
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Project 2007-04 – Development and Demonstration of a Freezing Drizzle Algorithm: Max 
Perchanok briefly discussed the history of this research project, noting that it was now complete 
and ready for board action. Chris Albrecht had earlier distributed the revised final report to the 
team and the entire board, Max added. A lengthy discussion followed. As a result of the 
discussion, the group moved to vote on the report. The board then unanimously voted to accept 
the report and consider the project complete. Chris Albrecht noted that a final accounting of the 
project, considering any outstanding invoices from UND, would be discussed between him and 
the Iowa DOT. 
 
Project 2007-05 – Multiple-Use ITS Data Collection Sites: Jack Stickel briefly reviewed this 
history of this project, noting that it had been broken into two phases at one point, with a survey 
first and an assessment following. As a result, he added, Chris Albrecht re-drafted a scope to 
cover the first phase, which was provided to the project team for review during the project mini-
meeting. After a short discussion, the project team and board agreed to accept the revised scope 
and for Chris to send it to the Iowa DOT for approval. Chris noted that he would do so, as well 
as work with Jack to complete a project-specific quarterly report now required by the Iowa DOT. 
Also, the board discussed what they ultimately wanted to come from this effort, noting that it 
would be helpful to find out as much about why agencies are developing sites or unique 
applications and what real or expected benefit they are providing. 
 
Project 2008-01 – Development of a National Road Weather Testing Facility: Tina 
Greenfield reviewed this project. She noted that the project team held a mini-meeting on October 
9, wherein they decided to reduce the overall funding allocated to this effort from $11,000 to 
$5,000. As for project deliverables, Tina noted that the material from WTI that documented 
capabilities of various university testing facilities would be posted on the knowledge base 
website. In addition, Tina agreed to send a short revised scope describing the remaining work to 
Chris Albrecht by the end of the Toronto meeting and work with him to fill out a project-specific 
quarterly report. 
 
Project 2008-03 – MDSS Demonstration in Ontario: Max Perchanok briefly reviewed this in-
kind project, noting that the planned 5-year project was deferred to better address the 
requirements of all participants. He noted that a smaller-scope demonstration and proof of 
concept was undertaken from January through March 2012. As was noted during the discussion 
of program financials, Max proposed that this effort be considered Ontario’s in-kind effort for 
one year (FY2008) instead of three, as originally intended. After a short discussion, the board 
agreed to allow this change. In addition, Max noted that a new multi-year plan was being 
developed and will be proposed as Ontario’s contribution for future years. As for the smaller-
scope effort, Max noted that it was essentially complete and would be presented to the entire 
board for approval soon. 
 
Project 2009-01 – Summary and Comparison of Agency Experiences with Sensors: Dawn 
Gustafson first briefly reviewed the history of this project. She noted that it had morphed from a 
study of just one sensor to an overall comparison of agency’s experiences with several sensors. 
Dawn also noted that the team and Chris Albrecht had developed and distributed the draft matrix 
that would summarize the sensor experiences.  
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She noted that this matrix included sections on how integration was accomplished, an inventory 
of sensors used or tried, and specific experiences with various sensors. In addition, Dawn agreed 
to revise the scope by the end of the Toronto meeting and work with Chris to fill out a project-
specific quarterly report. After a short discussion, the board agreed to leave the entire $55,000 
allocation for this effort intact, in case any follow-up work was needed to look at sensor issues. 
Finally, Dawn noted that the project was about 80% complete. 
 
IV.   Project Updates (continued) 
 
Project 2009-04 – Road Weather Education Enhancements and Dissemination: Dawn 
Gustafson reviewed this project, noting that the materials collected after the survey had been 
added to the knowledge base under a new training-specific section. After a short discussion, the 
board agreed that this met the ultimate goal of the effort and continued updating or maintenance 
of the site (and materials) could be done under the general administrative role. The board then 
voted to classify this effort as complete. Chris Albrecht noted that the $20,000 in allocated funds 
would be rolled back into the general program fund and would be available for future efforts. 
 
Project 2009-05 – Further Development of PPAES: The board briefly discussed progress of 
this effort to date, noting that Leigh Sturges had left the Utah DOT recently and would no longer 
be the project champion. Chris Albrecht noted that a mini-meeting had been held on the day 
prior, wherein the team reviewed the latest progress report in detail. He also noted that Mike 
Adams had volunteered to serve as the new project champion. After a short discussion, it was 
also determined that a no-cost extension would likely be needed, which the board agreed was 
acceptable. Finally, Chris noted that he would complete a project-specific quarterly report based 
on the latest status report UND had provided. 
 
Project 2010-01 – Enhancements of AI/RWIS CBT: Tina Greenfield noted that this project 
was now complete and materials had been distributed by the contractor AASHTO had been 
working with. After a short discussion of the materials, the board voted to accept this project as 
complete. Chris Albrecht also noted that the entire $50,000 allocated to this project had already 
been paid to AASHTO. 
 
Project 2010-02 – Mobile-Weather Data Collection Guidelines: Curt Pape noted that a mini-
meeting was held prior to the board meeting to discuss this effort. As a result of the meeting, he 
added, the team agreed that the best way to address the problem statement was to write a paper 
detailing Aurora’s position on mobile sensing of weather parameters. Curt agreed that he would 
draft the paper for review by the team. The end of 2012 was set as the due date for this draft 
paper in order to have something to report back to the peer exchange attendees in 2013. Also, 
Dawn Gustafson noted that Michigan will be doing an evaluation of mobile sensing during the 
coming winter that may be useful in conveying Aurora’s position and/or developing guidelines. 
For this reason, the $25,000 allocated would remain with this project, they concluded.  Chris also 
noted that he would complete a quarterly report for this project with Curt’s input. 
 
  



5 
 

Project 2010-03 – Results-Based Winter Road Maintenance Standards: Max Perchanok and 
Li Fu briefly reviewed this effort. They noted that the research team had been making very good 
progress, with the effort about 90% complete overall. Max also noted that Dr. Fu’s students then 
presented details of the research, including analysis of traffic volumes, safety and mobility 
models, cost model, and performance measures. Chris also noted that he would work with Max 
to submit a project-specific quarterly report to the Iowa DOT for this project. 
 
Project 2010-04 – RWIS Sensor Density and Location: Max Perchanok reviewed the 
background of this project, noting that the University of Waterloo scope had recently been 
accepted and been contracted through Iowa DOT. The project was for $99,580 over 2 years, 
Chris Albrecht added. As with Project 2001-03, Dr. Fu’s students had presented details of this 
research during another part of the meeting. Specifically, the researchers noted that the literature 
review and preliminary data collection had already been completed. Finally, Chris noted that he 
would work with Max to submit a project-specific quarterly report to the Iowa DOT. 
 
Project 2010-05 – Determining RPU and Sensor Failure: Jack Stickel reviewed the history of 
this effort. He noted that a mini-meeting was held to discuss where to take this project, and after 
a lengthy discussion, it was decided that he would re-scope the project to focus on reviewing the 
literature in this area. In addition, Jack agreed to revise the scope by the end of the Toronto 
meeting and work with Chris Albrecht to fill out a project-specific quarterly report. 
 
Project 2011-02 – RWIS Training Tool: Tina Greenfield reported on this effort, noting that she 
was still waiting on the Iowa DOT purchasing group to move ahead with advertising the RFP. 
Chris Albrecht noted that he would also work with Tina to submit a quarterly report for this 
project. 
 
Project 2011-03 – Instruction for Migrating to Open RWIS: Tina Greenfield reviewed this 
project, noting that it had been discussed in detail earlier during the project mini-meetings. In 
addition, she added, project funding had been reduced from $75,000 to $5,000; and a revised 
scope would be prepared to detail how to close out this effort. Tina noted that case studies from 
Iowa and Utah had been documented on the knowledge base website, but asked the board to 
follow-up with any more information in this area. Overall, she concluded, this effort was about 
80% complete. Chris Albrecht noted that he would work with Tina to develop a project-specific 
quarterly report for this project. It was also noted that this project could be highlighted in the 
next e-newsletter. Chris noted he would do so. 
 
Project 2011-04 – Study of MDSS Costs: Mike Adams reviewed this project, noting that the 
objective of this effort was to determine the upfront costs vs. long-term benefits for 
implementing MDSS systems. Mike also noted that a survey had been developed and distributed 
to the Aurora members through Chris Albrecht. After a lengthy discussion, the board agreed that 
this should be completed by the end of 2012. Mike also agreed to revise the scope by the end of 
the Toronto meeting and work with Chris to fill out a project-specific quarterly report. 
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Project 2011-05 – Funding Source Identification: Jack Stickel reviewed the scope of this 
project, noting that it was discussed in detail during the mini-meeting session. Issues discussed 
included identifying potential grants and funding sources, setting up a knowledge base site, and 
auto-notification of changes to the site. He noted that the results of that mini-meeting were that 
Jack would revise the project scope to include an ongoing site on the knowledge base to 
advertise funding opportunities and that he would work with InTrans to complete this effort. Jack 
agreed to revise the scope by the end of the Toronto meeting and also work with Chris to fill out 
a project quarterly report. 
 
V.   Project Updates (continued) 
 
Project 2012-01 – Validate the Accuracy of Pavement Condition Predictions from Various 
Sources: Max Perchanok reviewed the background to this effort. During the mini-meeting, he 
had noted that an MDSS combines RWIS forecasts with rules of practice, maintenance records, 
and other information to predict the current and future snow/ice status of the pavement during 
storms. He also noted that he had begun to develop a scope for review by the project team based 
on the mini-meeting. Chris Albrecht noted that he would work with Max to develop a project-
specific quarterly report for this project and help with the RFP as needed. 
 
Project 2012-02 – Winter Severity Index, Phase 2: Tina Greenfield reviewed this project. She 
noted that this project was intended to build on the system developed under Aurora Project 2004-
04. A lengthy discussion followed, wherein the board agreed that the scope of this effort should 
be refocused to develop a general summary of indices and prepare a short report on their uses.  
Also, Tina agreed to revise the scope by the end of the Toronto meeting and work with Chris to 
fill out a project-specific quarterly report. 
 
Project 2012-03 – Cameras and Operational impact of Remote Road Conditions: Tina 
Greenfield noted that Leigh Sturges was originally identified as the project champion for this 
$20,000 effort. Since Leigh’s departure, the project team has been coordinating with a researcher 
at BYU to finalize a scope, she added. After further discussion, it was agreed that Travis Lutman 
would be nominated as project champion, and Gene Martin and Ron Hall would be added to the 
project team. Chris Albrecht noted that he would contact Travis to make sure he would assume 
the champion position and submit a quarterly report to the Iowa DOT for this project. 
 
Project 2012-04 – Communicating and Publicizing Road Weather and Operations 
information: Joe Doherty was not in attendance, but Chris Albrecht noted that he would work 
with Joe to develop a detailed scope by the end of 2012. Chris also noted that he would submit a 
quarterly report to the Iowa DOT for this project. 
 
Project 2012-05 – Seasonal Weight Restrictions Demonstration: Max Perchanok reviewed 
the background on this project, noting that details had been discussed in length during the mini-
meeting session. As a result of the discussions, Max added, the draft RFP is ready for review by 
the project team. A short discussion followed, wherein the team discussed a few more specifics 
of the proposed work. Chris Albrecht noted that he would submit a quarterly report to the Iowa 
DOT for this project. 
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II. University of Waterloo Research Activity 
 
Jonathan Kwon from the University of Waterloo then reviewed recent Aurora-sponsored 
research that he and others were conducting. A copy of this presentation is attached to these 
minutes as Attachment E. A lengthy discussion followed, wherein the board asked several 
questions about the research approach. 
 
VII. Future of Clarus Initiative and MADIS 
 
The board agreed to skip this agenda item, since this topic was discussed in detail during earlier 
project-related discussions. 
 
VIII. 2012-2013 Work Plan 
 
Chris Albrecht reviewed several sections of the annual program work plan to obtain board input. 
Specifically, Kansas was added to the membership list in the executive summary, several details 
were added concerning outreach activities, a few minor changes were suggested in the mission 
statement, and several contact details were updated. 
 
Next, Chris went over an email he recently sent to Linda Narigon at the Iowa DOT concerning 
the balance between program income and expenditures. Chris noted that he had estimated that a 
minimum of approximately $225,000 would be available for remaining FY2012 expenses and 
new FY2013 research and administrative expenses. He also noted that another $230,000 in 
funding was freed up from closing and discontinuing several existing projects earlier in the 
meeting. Assuming that management, meeting expenses, and travel would cost about $100,000 
in FY2013, this left about $355,000 available for the FY2013 research program. 
 
IX.  2012-2013 Work Plan (continued) 
 
Chris Albrecht reviewed a running list of potential research ideas for consideration in FY2013. 
As he did so, the board provided input on whether to pursue further development of the topics as 
formal proposals. Chris agreed to work with the proposal contacts to get the ideas developed 
further and ready for a review by the board. After a lengthy discussion, the following ten ideas 
remained: 
 
 2013 National Winter Maintenance Peer Exchange – The board briefly discussed funding 

the next peer exchange. The event, which would likely be held in Vancouver, Washington, 
had unanimous support from the board. After a discussion, the board tentatively approved the 
expenditure of up to $35,000 to support this event. 

 Revisiting Winter Road Condition Terminology – This idea was originally submitted in 
FY2012 by Joe Doherty. It would likely involve a synthesis of winter road condition 
terminology that would help start the group’s advocacy of standardized terminology. 

 Using Social Media in Winter Operations – This idea was originally submitted in FY2012. 
It would involve a literature review and/or survey to determine the state-of-the-practice 
concerning the use of social media by transportation agencies. 
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 Quantifying Salt Concentration On Pavement – This idea was originally submitted in 
FY2012 by Max Perchanok. It would probably be a relatively large effort at about $150,000. 

 Make the Aurora Winter Severity Index Available to All / Extend the Length of Record 
– This idea was originally submitted in FY2012 by Tina Greenfield. 

 Quantifying/Improving Uncertainty in Real Time Performance Measurement for 
Highway Winter Maintenance Operations – This idea was originally submitted in FY2012 
by Tina Greenfield. It would also be a relatively large effort at about $130,000. 

 Integrating RWIS with Other Roadside Data Collection Requirements – This idea was 
originally submitted in by Max Perchanok. 

 State of the Art and Future Needs of Road Weather Information for Surface 
Transportation – This idea was originally submitted in by Max Perchanok.  

 Knowledge Base Content Management and Marketing – This idea was suggested by Tina 
Greenfield as a way to help populate and maintain the knowledge base website with several 
of the smaller Aurora projects that do not fall under the management contract. 

 Transition of Clarus to MADIS – This idea was suggested by Jack Stick as a revision of 
Project 2007-01. 

 
X.   Member Agency Updates 
 
Each member agency representative in attendance gave a brief review of their most recent and 
relevant road weather-related and winter maintenance activities. Chris Albrecht provided a 
handout that some agencies had filled out ahead of time. Following is a summary of the main 
issues that were discussed. 
 
Ontario Ministry of Transportation – Max Perchanok noted that Ontario had installed several 
new RWIS sites in the past year, including 8 FAST sites. He also discussed the province’s winter 
road condition reporting system, performance-based pavement markings, their use of AVL, and 
bio-based liquids. Finally, Max noted that there were now 140 RWIS sites across Ontario. 
 
Alaska Department of Transportation and Public Facilities – Jack Stickel reviewed several 
activities in Alaska. First, he noted that he’d recently finished testing the training module under 
the Weather Responsive Traffic Management (WRTM) CITE training course, noting that it was 
extremely well done and recommending it to others. He also noted that he had recently discussed 
Aurora’s role in the transition from Clarus to MADIS with Jim O’Sullivan. Other topics 
discussed were the data business plan for Alaska, budget cuts, and power at remote sites. Jack 
also noted that Alaska now had a total of 51 RWIS located around the state. 
 
Iowa Department of Transportation – Tina Greenfield reported that Iowa DOT hoped to have 
two new full RWIS sites installed in the coming few months. Each will have the Lufft R2S 
precipitation sensor, she added, along with cameras and speed sensors. Tina then noted that a 
new version of the salt use dashboard and the new winter ops performance dashboard will be 
ready for operational use this coming winter season. Finally, she mentioned that Telvent/DTN 
had been awarded Iowa’s forecast contract for the next 3 years.  Meridian had the contract for the 
last several years, she added. Tina also noted that the Iowa DOT will be equipping almost all of 
its maintenance vehicles with AVL/GPS. Tina also mentioned the department’s records 
management system and noted that there were now 68 RWIS sites in Iowa.  
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Kansas Department of Transportation – Ron Hall noted that Kansas had recently decided to 
leave the MDSS pooled fund and commit funding to Aurora membership instead. Ron also noted 
that their RWIS sites were being transitioned to Linux, and several sites would be upgraded with 
Lufft R2S precipitation sensors. In addition, Ron noted that Kansas DOT has been discussing 
privatization of additional maintenance activities. He also noted that Kansas now has 41 RWIS. 
 
Pennsylvania Department of Transportation – Jason Norville discussed AVL/GPS issues in 
Pennsylvania, a new RWIS RFP, and performance measures using precipitation measurement in 
every county statewide. Other topics discussed were micro-FAST systems, MDSS, and 
sustainability. He also noted that PennDOT has 85 RWIS located around the state. 
 
Michigan Department of Transportation – Dawn Gustafson noted that a new effort to build 16 
RWIS towers is currently underway in Michigan. She also noted that the Michigan DOT recently 
advertised an RFP for installation of ESS equipment on the new towers, as well as an RFP for 
maintenance and forecasting service. Other topic Dawn mentioned included non-invasive 
sensors, communications, rest area kiosks, and curve warning systems. Finally, she noted that 
Michigan now has 40 RWIS located statewide. 
 
XI.  Member Agency Updates (continued) 
 
Wisconsin Department of Transportation – Mike Adams reported that Wisconsin DOT is 
currently scaling back MDSS operations slightly because of the recent license fee agreement. He 
also noted that Wisconsin DOT is planning an RFP for rest area weather services next spring and 
that they are starting to plan for a major RWIS upgrade in processors and communications. 
Wisconsin DOT will be issuing an RFP for maintenance services that will cover both Lufft and 
Vaisala/SSI equipment, he added. Finally, he reported that Wisconsin has 63 RWIS statewide. 
 
Minnesota Department of Transportation – Curt Pape noted that there was not much new to 
report system-wide in Minnesota, but did discuss changing over the system servers and platform 
options. Other topics discussed were new staffing/workforce issues, the addition of AVL 
capabilities to more vehicles, and MDSS. He also noted that Minnesota now has 95 RWIS 
located around the state. 
 
Ohio Department of Transportation – Thomas Lyden reviewed the latest news from Ohio, 
noting that they are looking at new performance measures that integrate speed and weather data. 
He also reported that Telvent was recently awarded Ohio’s forecasting services contract and that 
ODOT is soon installing AVL on 1700 vehicles to help with fuel and labor costs. Privatizing 
maintenance was also mentioned, which spurred considerable conversation. Finally, Thomas 
noted that Ohio now has 172 RWIS located throughout the state. 
 
XII. National Initiatives and Partnerships 
 
Max Perchanok briefly reviewed TRB committee activities. The board then moved to the 
remaining agenda items, since many of the national-level issues had already been discussed 
earlier in the meeting. 
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XIII. Aurora Outreach and Communications 
 
Chris Albrecht then reviewed a list of potential program members, based on past contacts or 
interest and some recent communications he and Dawn have had. The potential new members 
discussed were Colorado, Oregon, Delaware, Nova Scotia, Vermont, Connecticut, Rhode Island, 
Kentucky, Arkansas, Washington, and Wyoming. A discussion followed, wherein the board 
discussed known contacts at each agency. Contacts included Cliff Spoonemore and Kathy 
Ahlenius in Wyoming, Olga Kidson in Nova Scotia, Phil Anderle in Colorado, and Silvana 
Croope in Delaware. Chris agreed to contact these people concerning interest and to keep Lee 
Smithson, Dawn Gustafson, and Jason Norville in the loop. Chris also briefly reviewed a few 
other communications issues; including the display materials put together by InTrans, Friends of 
Aurora, and using new graphics to create a new work plan template. Chris also mentioned that 
the statistics showing web site and knowledge base traffic were impressive, specifically: 
 
 825 hits per day on the pages associated with the aurora-program.org domain, including the 

knowledge base. Hits include about 240 visitors per day, but includes ISU staff that make 
improvements to the site. 

 People who came to the site and stayed use it, numbered about 10,000 individuals each year. 
 The statistics on the knowledge base cover less than a year that it was widely “advertised”, 

but was still quite a few. 
 
Chris also noted that he would work with the InTrans publications staff to add more photos and 
graphics to the work plan, which could ultimately be used for marketing in some cases. He also 
agreed to schedule the next Friends of Aurora event to coincide with the 2013 spring meeting. 
 
XIV.  Future Aurora Meetings and Calls 
 
The board then discussed dates and times of future conference calls and the next on-site board 
meeting. After a lengthy discussion, the board decided on the following: 
 
 Administrative Group conference call on Friday, November 9, 2012 (11:00 a.m. CST) 
 Board web meeting on Wednesday, November 14, 2012 (10:00 a.m. CST)  
 
In addition to the conference call and web meeting, the board agreed to hold the next on-site 
board meeting on the east coast in late March or early April of 2013. The board felt that this 
would be helpful in attracting several potential new members from that area to attend. The board 
also agreed that the meeting would include a Friends of Aurora event, as noted earlier. Virginia 
Beach and Richmond were noted as possible locations. Chris noted that he would work with 
Robbie Prezioso and Gene Martin from Virginia DOT to find a suitable location. April 1-5 
would be the preferred week, with March 18-22 as a second choice. April 8-12 is also a 
possibility, the board agreed. Kansas City was also mentioned as a future location. 
 
XV.  Other Business 
 
No other business was discussed, and the meeting was adjourned. 
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Aurora Program Board Meeting 
October 9-11, 2012 

Holiday Inn Yorkdale, Toronto, Ontario, Canada 
 

AGENDA 
 

Tuesday, October 9, 2012: 
 

 7:00 Group Breakfast 
 

 8:00 Project Mini-Meetings 
 8:00 Project 2007-01 Jack Stickel and Team 
  (Team: Adams, Doherty, Greenfield, Gustafson, and Pape) 
 8:15 Project 2007-05 Jack Stickel and Team 
  (Team: Doherty, Greenfield, Gustafson, and Pape) 
 8:30 Project 2010-05 Jack Stickel and Team 

 (Team: Greenfield, Drobot, and Norville) 
 8:45 Project 2011-05 Jack Stickel and Team 

 (Team: Doherty, Norville, and Smithson) 
 9:00 Project 2009-05 Chris Albrecht and Team 
  (Team: Adams, Norville, and Stickel) 
 9:15 Project 2010-02 Curt Pape and Team 

 (Team: Doherty, Drobot, Fu, Guevera, and Perchanok) 
 9:30 Project 2011-03 Tina Greenfield and Team 

 (Team: Gustafson, Lutman, Norville, and Stickel) 
 

 9:45 Break 
 

 10:00  Project Mini-Meetings (continued) 
 10:00 Project 2012-01 Max Perchanok and Team 

 (Team: Adams, Guevera, Gustafson, Pape, and Peters) 
 10:15 Project 2012-05 Max Perchanok and Team 

 (Team: Adams, Gustafson, Kisse, Lutman, and Stickel) 
 10:30 Project 2010-03 Max Perchanok and Team 

 (Team: Doherty, Drobot, Gustafson, and Hawkins) 
 10:45 Project 2010-04 Max Perchanok and Team 

 (Team: Adams, Gustafson, Greenfield, Lutman, Norville, Pape, and Stickel 
 

 11:15 Break 
 

 11:30  Dundas Presentation 
 

 12:00 Group Lunch 
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 1:00 Group Tours of TMC and Pelmorex 
 1:00 Depart hotel for TMC 
 1:15 Arrive at TMC for Tour 
 2:15 Depart TMC for Pelmorex 
 3:00 Arrive at Pelorex for Tour 
 4:00 Depart Pelmorex for hotel 
 

 6:00 Group Dinner at Local Restaurant 
 

Wednesday, October 10, 2012: 
 

 7:00 Group Breakfast 
 

 8:00 Welcome by Peter Verok, Director of MTO Highway Standards Branch 
 

I. 8:10 Open and General Items 
 8:10 Introductions Dawn Gustafson/Jason Norville 
 8:15 Review and approval of agenda Dawn Gustafson/Jason Norville 
 8:20 Review of previous minutes and major actions Chris Albrecht 
 

II. 8:25 Program Administration and Financials Chris Albrecht 
 8:25 Discussion of membership payments and other contributions 
 8:35 Discussion of program expenditures and contracting issues 
 8:45 Discussion of future management contract 
 

III. 9:00 Project Updates 
 9:00 2007-01 - RWIS Equipment Monitoring 2 Jack Stickel 
 9:10 2007-04 - Freezing Drizzle Algorithm Max Perchanok 
 9:20 2007-05 - Multiple Use ITS Sites Jack Stickel 
 9:30 2008-01 - National Testing Program Tina Greenfield 
 9:40 2008-03 - MDSS Demo in Ontario Max Perchanok 
 9:50 2009-01 - Comparison of Sensors Dawn Gustafson 
 

 10:00 Break 
 

IV. 10:15 Project Updates (continued) 
 10:15 2009-04 - Road Weather Education Enhancements Dawn Gustafson 
 10:25 2009-05 - Further Development of PPAES Chris Albrecht 
 10:35 2010-01 – Enhancements of AI/RWIS CBT Tina Greenfield 
 10:45 2010-02 – Mobile-Weather Data Collection Guidelines Curt Pape 
 10:55 2010-03 – Results Based Maintenance Standards Max Perchanok 
 11:00 2010-04 – RWIS Sensor Density Study Max Perchanok 
 11:05 2010-05 – Determining RPU and Sensor Failure Jack Stickel 
 11:15 2011-02 – RWIS Training Tool Tina Greenfield 
 11:25 2011-03 – B/C of Open RWIS Tina Greenfield 
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 11:35 2011-04 – Study of MDSS Costs Mike Adams 
 11:45 2011-05 – Funding Source Identification Jack Stickel 
 

 12:00 Group Lunch 
 

V. 1:00 Project Updates (continued) 
 1:00 2012-01 – Validate Predictions Max Perchanok 
 1:10 2012-02 – Winter Index 2 Tina Greenfield 
 1:20 2012-03 – Cameras and Remote Conditions Chris Albrecht 
 1:30 2012-04 – Communicating and Publicizing Joe Doherty 
 1:40 2012-05 – Seasonal Weight Restrictions Max Perchanok 
 

VI. 1:50 University of Waterloo Research Activity Liping Fu 
 

VII. 2:30 Future of Clarus Initiative and MADIS Chris Albrecht 
 

 3:00 Break 
 

VIII. 3:15 2012-2013 Work Plan Chris Albrecht 
 3:15 Initial discussion of updated plan sections 
 3:55 Review of available budget for FY2013 projects 
 4:00 Initial review and discussion of potential FY 2013 projects 
 

 5:30 Adjourn 
 

 6:30 Group Dinner at Hotel 
 

Thursday, October 11, 2012: 
 

 7:00 Group Breakfast 
 

IX. 8:00 2012-2013 Work Plan (continued) Chris Albrecht 
 8:00 Review of updated plan sections 
 8:15 Review of projects for FY2013 
 8:35 Possible selection of FY2013 projects 
 8:50 Tentative approval of work plan 
 

X. 9:00 Round Robin/Member Agency RWIS Updates All Participants 
 

 10:00 Break 
 

XI. 10:15 Round Robin/Member Agency RWIS Updates (continued) All Participants 
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XII. 10:45 National Initiatives and Partnerships (5 minutes each) 
 ENTERPRISE, MDSS, NTCIP Curt Pape 
 TRB Task Forces and Committees, ITS America Max Perchanok 
 AMS Mike Adams 
 Clear Roads, PNS Jason Norville 
 AASHTO/SICOP, SIRWEC Max Perchanok 
 Other Initiatives/Groups All 
 

XIII. 11:10 Aurora Outreach and Communications Chris Albrecht 
 Strategic marketing of Aurora and Knowledge Base 
 New members and associates 
 Aurora E-news 
 Friends of Aurora 
 

XIV. 11:35 Future Meetings and Calls Jason Norville 
 

XV. 11:50 Other Business All Participants 
 

 12:00 Adjourn / Boxed Lunch 
 



October 5, 2012 

Aurora Program Board Meeting 
October 9-11, 2012 

Holiday Inn Yorkdale, Toronto, Ontario, Canada 
 

ATTENDING 
 
Name, Agency              ______ Arrive / Depart_ Notes     
 
Jack Stickel, Alaska DOT&PF 8th am / 12th am 4 nights (61524378) * 
Mike Adams, Wisconsin DOT 8th pm / 12th am 4 nights (61524400) * 
Curt Pape, Minnesota DOT 8th pm / 11th pm 3 nights (61524431) * 
Thomas Lyden, Ohio DOT 8th pm / 11th pm 3 nights (61524541) * 
Jason Norville, Pennsylvania DOT 8th pm / 11th pm 3 nights (61524567) * 
Dawn Gustafson, Michigan DOT 8th pm / 11th pm 3 nights (61524599) * 
Tina Greenfield, Iowa DOT 8th pm / 11th pm 3 nights (61524762) * 
Ron Hall, Kansas DOT 8th pm / 11th pm 3 nights (61524814) * 
Chris Albrecht, ISU/CWIMS 8th pm / 12th pm 4 nights (61524947) 
Neal Hawkins, ISU/CWIMS 9th pm / 10th am 1 night (61525002) 
Max Perchanok, Ontario MOT 9th pm / 11th am 2 nights (61520572) 
Heather McClintock, Ontario MOT 9th pm / 11th am 2 nights (61525161) 
Gabriella Castelan, Ontario MOT 9th pm / 11th am 2 nights (62390617) 
Dana Baer, Ontario MOT 9th pm / 10th am 1 night (62390932) 
Peter Verok, Ontario MOT - - 
Aimee Tupaz, Ontario MOT - - 
Dino Leombbruni, Ontario MOT - - 
Liping Fu, Univ. of Waterloo - - 
Jonathan Kwon, Univ. of Waterloo - - 
Lalita Thakali, Univ. of Waterloo - - 
Johhny Cao, Univ. of Waterloo - - 
 

* Paid through ISU master account 
 

NOT ATTENDING 
 
Joe Doherty, New York DOT 
Tim Peters, Illinois DOT 
Travis Lutman, North Dakota DOT 
Gene Martin, Virginia DOT 
Leigh Sturges, Utah DOT 
Abner Johnson, Ohio DOT 
Lee Smithson, AASHTO 
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Aurora Program Membership Status

Member Agency FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 To Date
Ontario MOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $0 $360,000
Minnesota DOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $0 $425,000
Iowa DOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $450,000
Virginia DOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $0 $425,000
Wisconsin DOT $0 $0 $25,000 $25,000 $25,000 $25,000 $0 $25,000 $25,000 $25,000 $25,000 $0 $300,000
New York DOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $400,000
Pennsylvania DOT $25,000 $25,000 $25,000 $0 $0 $0 $25,000 $25,000 $25,000 $0 $0 $0 $250,000
Illinois DOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $0 $350,000
Alaska DOT&PF $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $0 $0 $250,000
Indiana DOT $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 N/A N/A N/A $225,000
North Dakota DOT N/A N/A $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $0 $0 $200,000
Ohio DOT N/A N/A N/A $25,000 $0 $25,000 $25,000 $0 $0 $25,000 $0 $0 $100,000
Utah DOT N/A N/A N/A N/A $25,000 $25,000 $0 $0 $0 $25,000 $0 $0 $75,000
Michigan DOT N/A N/A N/A N/A N/A $25,000 $25,000 $25,000 $0 $0 $0 $0 $75,000
Nevada DOT N/A N/A N/A N/A N/A $25,000 $25,000 $25,000 N/A N/A N/A N/A $75,000
Kansas DOT N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A $25,000 $25,000 $50,000

Total $300,000 $300,000 $300,000 $325,000 $300,000 $350,000 $325,000 $325,000 $275,000 $275,000 $200,000 $75,000 $4,572,500

Total SP&R Contributions To Date $3,537,500
Total Cash Contributions To Date $375,000
Total In-Kind Contributions To Date $660,000

$4,572,500
Note: Some past members and FY 1997 through FY 2002 payments are not shown. In-kind contributions are in italicized type.

10/7/2012
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Expenditure Contractor
Project 

Allocation
Invoiced Amount 

to Date Status Comments
Project 2004-01 - Hot Plate Snow Gauge Demonstration NCAR 65,000$               63,632$               Closed Confirmed by Dennis Burkheimer

Project 2004-02 - Laser Road Surface Sensor Iowa DOT 26,000$               25,500$               Closed Internally at Iowa DOT (voucher #008248)

Project 2004-03 - Support of the MDSS Pooled Fund Study South Dakota DOT 75,000$               75,000$               Closed Paid to SDDOT (voucher #095791) on 10/18/05

Project 2004-04 - Winter Weather Severity Index AccuWeather 50,000$               46,800$               Closed Provided by Tina Greenfield (AP contract #9807)

Project 2004-05 - Improved Frost Forecast Model, Phase 2 ISU - Agronomy 35,000$               -$                         Closed Continuation of Project 2003-01
Management Contract (October 1, 2003 to September 30, 2004) ISU - InTrans 104,784$             97,351$               Closed Provided by Chris Albrecht

Project 2005-01 - RWIS Quality Assurance Monitoring System - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2005-02 - RWIS Telecommunication Issues and Options ISU - InTrans 15,000$               12,475$               Closed InTrans Project 474-79-80

Project 2005-03 - Mobile Weather and Road Condition Reporting InDOT and Purdue 75,000$               -$                         Closed No transfer to InDOT and Purdue University?

Project 2005-04 - Integration of Road Weather with Traffic Data ISU - InTrans 13,000$               12,201$               Closed InTrans Project (a/p contract 7870)

Project 2005-05 - Using RWIS to Trigger Spring Load Restrictions Ontario MOT (in-kind) -$                         -$                         Closed Confirmed by Chris Albrecht

Project 2005-06 - New Road Surface Condition Sensor Sweden RA (in-kind) -$                         -$                         Closed Confirmed by Chris Albrecht
Management Contract (October 1, 2004 to September 30, 2005) ISU - InTrans 101,120$             98,571$               Closed Provided by Chris Albrecht

Project 2006-01 - Support of the Clarus Initiative - 25,000$               -$                         Closed Confirmed by Chris Albrecht

Project 2006-02 - Pilot Test of ESS Sensor Guidelines - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2006-03 - Update of SHRP H-350 and H-351 WTI 150,000$             125,000$             Closed All invoices received from WTI

Project 2006-04 - Evaluation of Vaisala Spectro Pavement Sensor UND and Ontario MOT 70,000$               66,666$               Closed All invoices received from UND

Project 2006-05 - Technology Transfer of Alternative Inexpensive RWIS - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2006-06 - Marketing Road Weather Information in Traffic - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2006-07 - 2007 National Winter Maintenance Peer Exchange ISU - InTrans 25,000$               21,055$               Closed Confirmed by Kevin Galloway

Project 2006-08 - Low Cost Mobile RWIS Quebed MOT (in-kind) -$                         -$                         Closed Confirmed by Chris Albrecht
Management Contract (October 1, 2005 to December 31, 2006) ISU - InTrans 104,140$             96,867$               Closed Provided by Chris Albrecht

Project 2007-01 - RWIS Equipment Monitoring System, Phase 2 - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2007-02 - Cold Weather Testing of Halliday Road Grip Unit UND 40,000$               39,103$               Closed All invoices received from UND

Project 2007-03 - Incorporation of MDSS into Winter Weather Forecasting - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2007-04 - Development of a Freezing Drizzle Algorithm UND 85,000$               79,767$               Completed Invoices from UND

Project 2007-05 - Multiple-Use ITS Data Collection Sites, Phase1 ISU - InTrans 15,000$               -$                         Ongoing Scope approved
Management Contract (January 1, 2007 to December 31, 2007) ISU - InTrans 89,775$               87,708$               Closed Provided by Chris Albrecht

Project 2008-01 - Development of a National Road Weather Testing Program - 5,000$                 -$                     Ongoing Scope approved

Project 2008-02 - Evaluation of Utah DOT Weather Operations Program WTI 25,000$               25,000$               Closed All invoices received from WTI

Project 2008-03 - MDSS Demonstration in Ontario Ontario MOT (in-kind) -$                         -$                         Ongoing Confirmed by Chris Albrecht
Management Contract (January 1, 2008 to December 31, 2008) ISU - InTrans 92,160$               92,160$               Closed Provided by Chris Albrecht

Project 2009-01 - Summary and Comparison of Agency Experience - 55,000$               -$                         Ongoing Internal

Project 2009-02 - 2009 National Winter Maintenance Peer Exchange - 30,000$               -$                         Closed Confirmed by Chris Albrecht

Project 2009-03 - Knowledge Base for Road Weather and Winter Operations ISU - InTrans 20,000$               8,650$                 Closed InTrans Project 474-17-52

Project 2009-04 - Road Weather Education - 20,000$               -$                         Completed Wisconsin DOT Library did lit review

Project 2009-05 - Further Development of PPAES UND 83,000$               65,941$               Ongoing Invoices from UND

Project 2009-06 - Salinity Sensor Improvements and Development - -$                         -$                         Discontinued Confirmed by Chris Albrecht

Project 2009-07 - Review of Friction Detection Technologies - -$                         -$                         Discontinued Confirmed by Chris Albrecht
Management Contract (January 1, 2009 to December 31, 2009) ISU - InTrans 94,566$               75,042$               Closed Provided by Chris Albrecht

SPR‐3(042) Expenditures



Project 2010-01 - Enhancements to AI/RWIS CBT AASHTO and GanTek 50,000$               50,000$               Closed Confirmed by Chris Albrecht

Project 2010-02 - Mobile Weather Data Collection Guidelines - 25,000$               -$                         Ongoing Scoping in process

Project 2010-03 - Results Based Winter Road Maintnenace Standards UofW 155,000$             63,816$               Ongoing Invoices from University of Waterloo

Project 2010-04 - RWIS Sensor Density Study UofW 100,000$             -$                         Ongoing New contract with University of Waterloo

Project 2010-05 - Determinimg RPU and Sensor Failure - 5,000$                 -$                         Ongoing Scoping in process
Management Contract (January 1, 2010 to December 31, 2010) ISU - InTrans 95,464$               87,556$               Closed Provided by Chris Albrecht

Project 2011-01 - 2011 National Winter Maintenance Peer Exchange WTI 60,000$               56,322$               Closed Does not include payment from Clear Roads

Project 2011-02 - RWIS Training Tool - 200,000$             -$                     Ongoing Scoping in process

Project 2011-03 - Instruction for Migrating to Open RWIS - 5,000$                 -$                     Ongoing Scoping in process

Project 2011-04 - Study of MDSS Costs - 20,000$               -$                     Ongoing Scoping in process

Project 2011-05 - Funding Sources Identification - 5,000$                 -$                     Ongoing Scoping in process
Management Contract (January 1, 2011 to December 31, 2011) ISU - InTrans 97,643$               81,707$               Closed Provided by Chris Albrecht

Project 2012-01 - Validate the Accuracy of Pavement Condition Predictions - 100,000$             -$                     Ongoing Scoping in process

Project 2012-02 - Winter Weather Severity Index, Phase 2 - 5,000$                 -$                     Ongoing Scoping in process

Project 2012-03 - Cameras and Operational Impacts of Remote Condition - 20,000$               -$                     Ongoing Scoping in process

Project 2012-04 - Communicate and Publicize Weather and Operations - 30,000$               -$                     Ongoing Scoping in process

Project 2012-05 - Seasonal Weight Restrictions Demonstration - 250,000$             -$                     Ongoing Scoping in process
Management Contract (January 1, 2012 to December 31, 2012) ISU - InTrans 99,827$               71,210$               Ongoing Provided by Chris Albrecht

2,911,479$          1,625,100$          
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Aurora Program Management Summary

Year 9 474-17-51

Total

ISU Labor $33,633.73
ISU Travel $4,051.75 Brief Summary of Year 8 (through 10/02/2012)
ISU Other $18,139.45 Budget Actual

Board Meetings $6,937.93 CTRE $72,827.00 $55,824.93
Board Travel $8,446.65 Board Meetings/Travel $27,000.00 $15,384.58

Total $71,209.51 $99,827.00 $71,209.51

January 1, 2012 - December 31, 2012

10/7/2012
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Aurora Program - Ongoing Project Status 
October 5, 2012 

 
FY 2007 
 2007-01: RWIS Equipment Monitoring System, Phase 2 ($135,000) = 5% complete 
 2007-04: Development of a Freezing Drizzle Algorithm ($85,000) = >95% complete 
 2007-05: Multiple-Use ITS Data Collection Sites ($15,000) = 15% complete 
 
FY 2008 
 2008-01: National Road Weather Testing Program ($11,000) = 45% complete 
o 2008-03: MDSS Demonstration in Ontario ($75,000 in-kind) = >95% complete 
 
FY 2009 
 2009-01: Summary and Comparison of Sensors ($55,000) = 60% complete 
 2009-04: Road Weather Education Enhancements ($20,000) = 80% complete 
 2009-05: Further Development of PPAES ($83,000) = 55% complete 
 
FY 2010 
 2010-01: Enhancements of AI/RWIS CBT ($50,000) = >95% complete 
 2010-02: Mobile-Weather Data Collection Guidelines ($25,000) = 10% complete 
 2010-03: Results Based Winter Road Maintenance Standards ($155,000) = 90% complete 
 2010-04: RWIS Sensor Density and Location ($100,000) = 25% complete 
 2010-05: Determining RPU and Sensor Failure ($5,000) = 10% complete 
 
FY 2011 
 2011-02: RWIS Training Tool ($200,000) = 10% complete 
 2011-03: Instruction for Migrating to Open RWIS ($75,000) = 20% complete 
 2011-04: Study of MDSS Costs ($20,000) = 25% complete 
 2011-05: Funding Sources Identification ($5,000) = 5% complete 
 
FY 2012 
 2012-01: Validate the Accuracy of Pavement Condition Predictions ($100,000) = 5% complete 
 2012-02: Winter Weather Severity Index, Phase 2 ($5,000) = 5% complete 
 2012-03: Cameras and Operational Impact of Remote Road Condition ($20,000) = 5% complete 
 2012-04: Communicating and Publicizing Information ($30,000) = 5% complete 
 2012-05: Seasonal Weight Restrictions Demonstration ($250,000) = 5% complete 
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Project Status Report 
October 3, 2012 

 
Project: 2007-01: RWIS Equipment Monitoring System, Phase 2      
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities   
 
Objective: to expand the RWIS Equipment Monitoring System in four areas: 
 Include in-commission rate reports with the percent of time the site was fully operational or 

degraded by no data received, incomplete data, or incorrect/suspicious data. 
 Implement the specific changes to the RWIS Data and Reporting System proposed by Aurora 

member states. 
 Evaluate how site performance by sensor can be added to the application. 
 Complete a concept of operations, system architecture, implementation plan, and deployment 

(assuming sufficient funding) for ingesting Clarus System quality checking output online. 
 
Status: 
 This project has “absorbed" discontinued Project 2005-01: Development of a RWIS Quality 

Assurance Monitoring System that was intended to develop a system that is a) modular to allow 
installation with different host organizations and platforms, b) expandable for incorporating 
additional quality assurance modules, c) accessible via the web, and d) holds historical database 
of quality assurance reports for future reference. 

 The draft Concept of Operations was to be done by mid-April 2012 and sent to project team. 
 The revised scope of this effort is currently being revised to incorporate the Clarus System 

quality checking output for the fourth objective from above. 
 A detailed analysis of the Clarus System quality checking output will be completed as well. 
 A project mini-meeting is scheduled for the October 2012 Toronto meeting.  
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: Need a final scope of work as a basis for an RFP 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $25,000 in FY 2007, $10,000 under FY 2008, and was combined 

with Project 2005-01 and its $100,000 in funding. 
 The total project budget is $135,000. 
 Project Team: Jack Stickel (champion), Dawn Gustafson, Curt Pape, Mike Adams, Tina 

Greenfield, Joe Doherty 
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Project Status Report 
October 2, 2012 

 
Project: 2007-04: Development and Demonstration of a Freezing Drizzle Algorithm   
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Status: 
 A contract extension was signed on December 29, 2011 with the terms: 

o Provide a partial draft and a full table of contents for the report prior to beginning the final 
analysis and report writing. 

o Timelines were created for the remaining tasks. 
o Payment of remaining funds upon acceptance of the completed report. 

 Leon Osborne has taken on responsibility for the project, will complete any required analysis 
and will write the report.  

 Leon Osborne reviewed all the project material, completed analyses to the extent allowed by the 
data, and wrote a short and direct report that summarizes the work done, the issues encountered 
and the results obtained. 

 Leon Osborne was asked to add additional introductory material to complete the report and 
committed to doing that by September 24 to complete the project. 

 
Approximate % Complete:  >95  % 
 
Barriers/Issues: The project goals could not be met because of faulty experimental design. 
 
Recommendations:            continue as planned 
             continue with modifications 
      X    discontinue 
 
Additional Comments: 
 This project was funded for $15,000 in FY 2007 and $70,000 in FY 2008, for a total of 

$85,000. 
 The project has been accepted as complete by the project team. 
 A final accounting of what was paid to UND for this project is still needed. 
 Project Team: Max Perchanok (champion), Curt Pape, Mike Adams, Sheldon Drobot,  
 Contractor: Leon Osborne from the University of North Dakota 
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Project Status Report 
October 4, 2012 

 
Project: 2007-05: Multiple-Use ITS Data Collection Practices      
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities   
 
Status: 
 The overall objective of this project remains the same – use RWIS sites for different types of 

data collection.  The goals, however, have been slowly evolving over the past two years.  The 
current project goal is to integrate non-intrusive traffic data collection devices into an RWIS site. 

 There is a realization that each DOT has unique IT infrastructure, power, communication, traffic 
data needs, and contractual relationships.  There needs to be different, specific solutions to meet 
these challenges.  Therefore, the two goals for project are: 
o Document existing DOT programs for non-intrusive traffic data collection among Aurora 

states.  This would include Utah, New York, Michigan, and Iowa. 
o Later develop a software solution for full Wavetronix integration for the SSI Linux RPU 

(LX-RPU).  A prototype would be deployed for an Aurora state (Alaska); other Aurora states 
would be eligible to follow on at a reduced cost.  Alaska DOT has a quote for the LX-RPU 
integration and is ready to go to work.  

 Results could be documented as part of the Knowledge Base. 
 Other options for this project would include air quality monitoring for: Ozone O3, Nitrogen 

Dioxide O2, Carbon Monoxide CO, Volatile Organic Compounds VOC, Carbon Dixoide CO2, 
Sulpher Dioxide SO2, Hydrogen Sulphide H2S, Particulate PM10, PM2.5 

 Another revised draft scope will be provided by InTrans for review by Jack Stickel and the 
project team. 

 A project mini-meeting is scheduled for the October 2012 Toronto meeting.  
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:   15   % 
 
Barriers/Issues: A final scope of work needs to be approved by the project team. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $35,000 in FY 2007. This amount was reduced to $15,000 at the 

September 2010 board meeting. 
 Project Team: Jack Stickel (champion), Tina Greenfield, Joe Doherty, Curt Pape, Dawn 

Gustafson 
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Project Status Report 
October 1, 2012 

 
Project: 2008-01: Development of a National Road Weather Testing Program    
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Objective: The purpose of this project is to market the idea of a national testing program to various 
audiences and sources of support. A national network of facilities can help states and agencies find 
appropriate and well-suited providers for transportation weather research. 
 
Status: 
 This project was first mentioned at the National Winter Maintenance Peer Exchange in 2007. 

Other winter maintenance testing needs were also brought up in the peer exchange round-table 
discussions. These needs were assigned to AASHTO/SICOP at the December 2007 meeting. 

 After hearing support for a national facility from Clear Roads members, Tina Greenfield helped 
arrange a conference call between members from Clear Roads, AASHTO, SICOP, PNS, and 
Aurora to discuss possible cooperation and coordination on our “national facility” projects.  This 
group decided cooperation was beneficial and began working on a draft document describing the 
facility. 

 The idea of a single facility morphed into the idea of a consortium or board of experts which 
can help requestors of research find appropriate facilities. 

 This project is on hold waiting to see what role the Knowledge Base will play in this issue. 
 A project mini-meeting was held at the March 2012 Utah board meeting. 
 WTI has supplied materials for review by the board. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:   45   % 
 
Barriers/Issues: Waiting on direction of the Road Weather Knowledge Base effort 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $1,000 in FY 2008. 
 This project was funded for an additional $10,000 in FY 2009. 
 Project Team: Tina Greenfield (champion), Jack Stickel, Max Perchanok, Lee Smithson 



 6

Project Status Report 
October 2, 2012 

 
Project: 2008-03: MDSS Demonstration in Ontario        
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Status: 
 The planned 5-year project was deferred to better address the requirements of all participants.  A 

smaller-scope demonstration and proof of concept was undertaken from January-March 2012 
with MTO’s weather service provider (Pelmorex - The Weather Network), two area maintenance 
contractors and one municipality.   

 The cost of the demonstration (including validation/evaluation and reporting, but not the MDSS 
service) to MTO and its AMC’s was $23,400 (26,442 including tax).  The study included MDSS 
predictions, treatment recommendations and validation of the predictions at three sites through 
three winter storms. This is proposed as MTO’s in-kind membership contribution for FY2008 
once the report is delivered to Aurora. 

 A new multi-year plan is being developed and will be proposed to Ontario participants in late 
fall, 2012.  Once it is accepted by Ontario participants it will be proposed as MTO’s in-kind 
contribution for the duration of the project. 

 
Approximate % Complete:   >95  % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was originally scheduled as Ontario’s in-kind membership for FY 2008 through 

2010 ($75,000).  It is now proposed as Ontario’s in-kind contribution for FY2008. 
 Project Team: Max Perchanok (champion), Curt Pape, Dawn Gustafson, Jack Stickel, Sheldon 

Drobot 
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Project Status Report 
September 27, 2012 

 
Project: 2009-01: Summary and Comparison of Agency Experience with Sensors    
 
Champion: Dawn Gustafson, Michigan Department of Transportation     
 
Objective: The objective of this project is to develop a matrix that will summarize different 
agencies’ experiences with sensors used in road weather information data collection. 
 
Status:  
 Past Actions:  This project was originally established to summarize and compare the Lufft 

R2S and other sensors.  It was determined that this evaluation can be completed as a white 
paper.  Decision was made to move this project forward to include the creation of a matrix 
that will compare different sensors with different agencies’ experiences.   

 Lufft R2S evaluation: TBD 
 Potential questions include; how integration was accomplished, an inventory of sensors 

used/tried, and experiences with various sensors. 
 Comparison Matrix: Matrix developed by Clear Roads was used to begin development of a 

matrix of sensors.  Draft was sent to team for review and revised. 
 Matrix was modified from comments received. A tab was added to the bottom of the spreadsheet 

for Sensor Types.   
 Next Steps: The team will need to create a list of sensors/vendors that will be included in the 

initial deployment. The spreadsheet should be sent to all Aurora and Clear Roads members for 
their input. 

 Dawn Gustafson noted that they may need some assistance from InTrans in following up on 
content in the coming months. 

 Chris Albrecht has distributed the matrix. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:   60  % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $55,000 in FY 2009 
 Project Team: Dawn Gustafson (champion), Curt Pape, Jack Stickel, Joe Doherty 
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Project Status Report 
August 1, 2012 

 
Project: 2009-04: Road Weather Education Enhancements and Dissemination    
 
Champion: Dawn Gustafson, Michigan Department of Transportation     
 
Objective: The objective of this project is to develop methods and/or materials to disseminate 
existing road weather and RWIS educational materials. This project idea stemmed from the 2007 
peer exchange, and it was considered to present this topic for discussion again at the 2009 peer 
exchange for additional input into the project’s focus. 
 
Status:  
 Questions that need answers 

1. What materials need to be covered by this umbrella? 
2. What materials are out there, but are difficult to access? 
3. What educational materials are lacking and need to be developed? 

 Mike Adams had shared that the Wisconsin DOT library would be able to perform a literature 
search and assist in developing and distributing a survey for the group free of charge, so the 
group agreed to proceed through them for Phase I. The literature search completed by Wisconsin 
DOT. In general, most information obtained showed heavy use of AASHTO AI/RWIS training. 
Does this provide what is needed? Can we set up some guidance as to what training would be 
helpful for AI or RWIS (individually)?  

 To date, it has been decided that: 
o A training section has been included under the ‘wiki’ 
o Include all materials such as power points, hand outs, etc.  Each must be dated 
o After materials are collected, answer - “What gaps still exist?” 
o Review TCCC website and Peer Exchange information 
o Each survey respondent will be contacted to see if they are willing to share training 

materials. 
 Materials have been incorporated onto the knowledge base. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:   80   % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $20,000 in FY 2009 
 Project Team: Dawn Gustafson (champion), Max Perchanok, Ralph Patterson, Jeff Tilley, Mike 

Adams 
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Project Status Report 
June 30, 2012 

 
Project: 2009-05: Further Development of Pavement Precipitation Accumulation Estimation System 
 
Champion: Leigh Sturges, Utah Department of Transportation      
 
Objective: The two primary objectives of this project are the utilization of RWIS data within 
PPAES and the blending of PPAES products produced using different observation platforms. 
 
Status:  
 Algorithm Development: Refinement of the blending of radar and surface precipitation 

occurrence and rate analyses software. 
o Added functionality to find the effective range of each individual radar for four quadrants. 
o Added a correction step to ensure consistency between radar- and surface observation-

estimated precipitation fields. Corresponding analysis values obtained using radar and 
surface observations are compared and the mean difference between these values, for each 
radar, is determined.  Then, radar- and surface-based analysis fields are corrected such that 
consistent analyses are produced. 

 Validation Activities: Completed data-denial validation scheme, with performance measures and 
summary scores for the 20 test cases currently being computed. 

 Challenges Encountered: When altering the PPAES blending algorithm, efficiently deriving and 
applying a correction to each individual radar can be challenging. 

 Schedule:  
o Complete flat terrain testing of the current version of PPAES, including validation 

(contingency table-based and summary performance metrics) and subsequent refinement 
based on results of the validation). 

o Begin work on software to handle complex terrain issues.  This is a task that will involve 
multiple quarters of work. 

 Leigh Sturges received some documentation on this effort from Jeff Tilley at UND. 
 A new project champion is needed. 
 Another no-cost extension has been signed, but it expires on October 31, 2012. 
 
Approximate % Complete:   55  % 
 
Barriers/Issues: Project is consistently behind schedule. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $83,000 in FY 2009 
 Project Team: Leigh Jones (champion), Jack Stickel, Jason Norville, Mike Adams 
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Project Status Report 
October 3, 2012 

 
Project: 2010-01: Enhancements of AI/RWIS CBT        
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Status: 
 This was the #1 Ranked Peer Exchange Project from 2009. 
 The conversion of the AI/RWIS CBT for browser-based delivery and tracking on an agency's 

learning management system (LMS) was completed in May of this year. Also, all of the 
following additional winter maintenance courses were made available in brower-based 
delivery/LMS format during that same month: 
o Blowing Snow Mitigation 
o Deicing 
o Equipment Maintenance 
o Performance Measures for Snow & Ice Control 
o Proper Plowing Techniques 
o Selecting Snow & Ice Control Materials to Mitigate Environmental Impacts 
o Winter Maintenance Management 

 The re-development of the Anti-icing/Road Weather Information System (AI/RWIS) CBT is 
essentially complete. 

 
Approximate % Complete:    >95   % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $50,000 in FY 2010 
 Project Team: Tina Greenfield (champion), Dawn Gustafson, Dean Kernan, Mike Adams, Max 

Perchanok, Jeff Tilley, Bill Hoffman 
 Partners include Clear Roads and AASHTO representatives as well. 
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Project Status Report 
September 28, 2012 

 
Project: 2010-02: Mobile-Weather Data Collection Guidelines      
 
Champion: Curt Pape, Minnesota Department of Transportation      
 
Status: 
 Bill Hoffman had suggested teaming up with the AASHTO equipment group to accomplish the 

goals of this project. 
 This project is a sister project 2010-04. 
 The first step will likely be a synthesis. 
 Paul Brown, Clear Roads Chair, will be hosting a vendor workshop at the Clear Roads Winter 

Meeting in Virginia to discuss how the vendors will begin working with DOTs on Open 
Architecture and Open Data Platforms.  

 We should get some very good information on how best to create guidelines for Mobile Weather 
Data Guidelines. 

 A mini-meeting was held in Utah. 
 A mini-meeting will be held in Toronto. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:    10   % 
 
Barriers/Issues: Need of a new scope? 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $25,000 in FY 2010 
 Project Team: Curt Pape (champion), Max Perchanok, Gabe Guevera, Joe Doherty, Leigh 

Sturges, Li Fu, Sheldon Drobot 
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Project Status Report 
July 31, 2012 

 
Project: 2010-03: Results Based Winter Road Maintenance Standards     
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Status: 
 Analysis of Safety Benefit of Winter Maintenance – Models were expanded to include 31 

highway sites across Ontario. A model was completed that relates hourly collision frequency to 
weather, RSI, traffic exposure, site calibration, seasonal and within-storm time trend. Another 
model relates collision severity to road type, number of lanes, speed limit, RSI, site geometry, 
driver and vehicle characteristics, and traffic exposure. 

 Analysis of Mobility Benefit of Winter Road Maintenance – Models were expanded, employing 
a matched-pair technique, to predict changes in traffic volume and speed with and without snow 
events, as a function of weather, RSI, V/C ratio, and site-specific calibrations. A case study 
estimates the incremental mobility benefits (for travel demand and travel time) in using an 
average, within-storm LOS standard in comparison with the 8-hour standard of bare pavement 
regain time following the end of a storm at a highway network level. 

 The safety and mobility models will be improved by developing case studies in which the 
observed accident rate are mobility benchmarked to the observed, event-based RSI. 

 Cost Model – This work is at a beginning stage, with planned completion in late 2012 and 
presentation at TRB in 2013. The purpose is to predict the change in cost of providing winter 
maintenance, with a change in standards or level of service.  The model will incorporate weather 
severity, road class or traffic level, service standards and maintenance practices, and may include 
the development of an input-output type model similar to predict the road conditions resulting 
from a set of maintenance practices applied to a road-weather scenario. 

 Benchmarking of Performance Measures (Liping Fu, Feng Feng, Raqib Mian, and MTO) 
o An analysis of speed as a performance measure using the Iowa data is nearing completion. 
o A web-cam based classifier for snow cover was developed in 2010 (Mian MSc Thesis). 
o A Road Surface Index was developed to relate visual descriptors to traction levels. 
o Additional data were collected this past winter to compare and inter-calibrate performance 

measures based on conventional bare pavement reports, web-cam and multi-sprectral 
camera-based reports, traction based reports, and plow movement based reports. 

 
Approximate % Complete:    90   % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 MTO funding schedule ends March 31, 2012, but Aurora funding continues another year. 
 Project Team: Max Perchanok (Champion), Dawn Gustafson, Joe Doherty, Sheldon Drobot, 

Neal Hawkins, Chris Albrecht 
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Project Status Report 
October 1, 2012 

 
Project: 2010-04: RWIS Sensor Density and Location       
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Status:  
 The University of Waterloo proposed a comprehensive, 2-year project that will provide an 

understanding of a) how the accuracy of RWIS information varies with station spacing and 
location in different climate zones and b) the relation between network accuracy and cost. 

 The study will use theoretical models to provide a framework for understanding and analyses of 
RWIS data to develop practical tools and guidelines for planning an RWIS network.  

 A 2-year contract for $99,580 was signed on September 28, 2012. 
 Work completed: 

o Literature review 
o Preliminary data collection and exploratory analysis, including matching road friction and 

temperature data with topographical and geographical features 
 Next steps: 

o Learn more about RWIS siting considerations including a web survey of highway agencies 
o Review appropriate models 
o Develop framework for optimum RWIS siting 

 The project researcher will provide an in-depth review at a mini-meeting on October 9, 2012. 
 Collection of field data on route-wise variation in snow and ice conditions in Ontario is being 

coordinated with Aurora Project 2010-03 and funded by other MTO work. 
 
Approximate % Complete:    25   % 
 
Barriers/Issues: Work plan requires interaction with Aurora members at several intervals and will 
require scheduling at future Aurora meetings. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $100,000 in FY 2010 
 The board voted to amalgamate 2000-01 and 2010-04 at the spring 2011 meeting because both 

the data and methods of analysis used in 2000-01 are highly suited to the objectives of 2010-04.   
 MTO funding of $55,000 for field data collection is proposed as an MTO in-kind contribution. 
 Project Team: Max Perchanok (champion), Jack Stickel, Curt Pape, Dawn Gustafson, Mike 

Adams, Jason Norville, Tina Greenfield, Sheldon Drobot, Travis Lutman 
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Project Status Report 
April 9, 2012 

 
Project: 2010-05: Determining RPU and Sensor Failure       
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities    
 
Background: Determining the life expectancy of ITS devices such as RWIS RPUs and sensors 
would help anticipate the mean time between failures and help agencies plan for funding, 
maintenance, procurement, and replacement. This process is being examined under NCHRP 8-71 - 
Methodology for Estimating Life Expectancy of Highway Assets, which looks at determining the 
life expectancy for major assets, investigating the benefits of maintenance actions, and documenting 
the impact of life expectancy. The report is anticipated soon. A similar project could be 
accomplished for RWIS devices. Purdue University is doing the NCHRP 8-71 work.  Since they 
have experience in this area, it is likely that (1) they can do the work, and (2) would be interested in 
the project.  I doubt the $5,000 allocated for the Aurora project would cover the work, so this is an 
area the board would need to discuss.   Funding for maintenance and replacement of ITS devices is 
covered in the FHWA Office of Operations Transportation Systems Management & Operations 
Operating Cost Eligibility Under the Federal-Aid Program.  Interpretation, rationale, examples, and 
questions about ITS) deployments are covered.  Key elements that are applicable for RWIS 
deployments include typical elements that are eligible, typical elements that are not covered, spare 
parts, and Congestion Mitigation and Air Quality (CMAQ) Improvement Program. The FHWA 
division offices have a great deal of discretion and flexibility in determining the eligibility of 
specific activities, the allowances for preventive maintenance in Title 23 USC 116(d), and other 
Federal-policies. 
 
Status:  
 Jack Stickel has noted an NCHRP project being conducted by Purdue University that this 

effort may be able to build on. 
 There are several contract mechanisms for Purdue University to do the work: 

o Aurora could contract with Purdue for the work.   
o It is possible to transfer the Aurora funds to NCHRP under a task order to extend NCHRP 8-

71. This process would have to be approved by the NCHRP’s panel approval and guidance.    
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:    10   % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $5,000 in FY 2010 
 Project Team: Jack Stickel (champion), Tina Greenfield, Jason Norville, Sheldon Drobot 
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Project Status Report 
October 5, 2012 

 
Project: 2011-02: RWIS Training Tool         
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: It is often the case across states and even within states that winter maintenance 
supervisors or foremen do not have a consistent understanding of RWIS and weather information in 
real-world decision making.  Training may be administered but it is difficult to determine how much 
is retained, whether understanding was reached, and which parts of the training were successfully 
integrated into decision making practice.  Therefore it is difficult to assess supervisor/foremen 
competency and it is difficult to tailor training to their needs.   This is especially a problem when 
hiring new staff or hiring contractors because there are few tools to evaluate their ability to perform 
as required. This project involves the creation of a supervisor evaluation tool which can measure a 
supervisor’s ability to incorporate RWIS and risk management into their decision making process. 
 
Status: 
 This project is estimated to last 3 years. 
 A draft scope/concept drawing was sent to the team for review. 
 Tina needs their comments so we can get the project going. 
 Tina is still waiting on purchasing at Iowa DOT. 
 
Approximate % Complete:    10   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $200,000 in FY 2011. 
 Project Team: Tina Greenfield (champion), Max Perchanok, Mike Kisse, Jack Stickel, Mike 

Adams 
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Project Status Report 
September 21, 2012 

 
Project: 2011-03: Instruction for Migrating to Open RWIS    
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: The objective of this project is to create a do-it-yourself guide for RWIS sensors, 
servers, data bases, web displays, etc. This project concept could possibly be added as an extension 
to the 2009-03 Wiki database project. 
 
Status: 
 This project is new for FY 2011. 
 The project team needs to schedule a call or meeting to discuss this effort further. 
 There is a need to document procedures, problems, issues, steps, etc. 
 Potential case studies include Iowa, Utah, Quebec, Wisconsin, and Michigan. 
 A project mini-meeting is scheduled for the Toronto board meeting. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:    20   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $75,000 in FY 2011. 
 Project Team: Tina Greenfield (champion), Dawn Gustafson, Jason Norville, Jack Stickel, Mike 

Kisse, Travis Lutman 
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Project Status Report 
August 30, 2012 

 
Project: 2011-04: Study of MDSS Costs         
 
Champion: Mike Adams, Wisconsin Department of Transportation     
 
Background: This project concept was presented as a concern at the 2009 Peer Exchange and 
ranked at #9 among those ideas. The objective of this effort is to determine the upfront costs vs. 
long-term benefits for implementing MDSS systems. Also, determine necessary equipment, how to 
best equip the trucks, and quantify secondary benefits of equipping the fleet for MDSS. Initially this 
project will require a survey of the states. Aurora will team up with Clear Roads and MDSS Pooled 
Fund to realize this project’s goals. 
 
Status: 
 This project was funded for $20,000. 
 A web survey will most likely be the first step under this effort. 
 Mike Adams drafted questions as a starting point for this effort. 
 Chris Albrecht distributed the survey link to the Aurora board. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:    25   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $20,000 in FY 2011. 
 Project Team: Mike Adams (champion), Mike Kisse, Jason Norville, Sheldon Drobot 
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Project Status Report 
April 9, 2012 

 
Project: 2011-05: Funding Sources Identification        
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities   
 
Background: Road weather management programs and Road Weather Information Systems (RWIS) 
can tap into various federal funding sources.  This includes standard funding allocations and grant 
allocations.  These sources are not well known to all agencies.  
 
Objective: This project will compile potential funding sources and approaches that state department 
of transportation agencies can tap to fund the road weather management program. This would 
include funding partnerships, grants, standard allocations, and shared cost opportunities. 
 
Status: 
 This project will involve surveying the Aurora member agencies on the funding sources they 

use, how to tap into them, and the processes they use to secure the funding 
 The resulting document would describe the funding sources, the approaches agencies used to tap 

into funding, and the process they used to secure funding. 
 Jack Stickel noted using ISU as a resource to accomplish this project. 
 The resulting document would be posted on the Knowledge Base website. 
 A final detailed scope will need to be developed and approved by the board by October 11, 

2012 for this project to retain its designated funding. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $5,000 in FY 2011. 
 Project Team: Jack Stickel (champion), Joe Doherty, Jason Norville, Lee Smithson 
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Project Status Report 
October 1, 2012 

 
Project: 2012-01: Validate the Accuracy of Pavement Condition Predictions from Various Sources 
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Background: This idea came from the third peer exchange. MDSS of various types have been 
implemented in approximately 15 highway agencies. They combine RWIS forecasts with rules of 
practice, real-time plow and salt records, and other information to predict the current and future 
snow/ice status of the pavement during storms. Successful operations require that predictions are 
accurate. Few if any studies have been completed to validate the accuracy of the pavement condition 
predictions and provide confidence in MDSS recommendations. There is a need to close the loop on 
the "open loop" status of pavement forecasting. MDSS failure can occur for several reasons. First, 
the forecast could be incorrect. Second, the treatment recommendations could be incorrect.  Third, 
the field forces involved in applying the treatment recommendations may not be applying the 
recommended treatment. Understanding which is important to correcting the problem. 
 
Objective: This project would validate the accuracy of the pavement condition predictions and 
provide confidence in the MDSS recommendations. 
 
Status: 
 A project plan was developed in fall 2011. 
 A mini-meeting is scheduled for Toronto on October 9, 2012. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: Complex logistics involving multiple MDSS providers and multiple highway 
agencies. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $100,000 in FY 2012. 
 Project Team: Max Perchanok (champion), Dawn Gustafson, Leigh Sturges, Tim Peters, Curt 

Pape, Mike Adams, Gabe Guevera 
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Project Status Report 
August 30, 2012 

 
Project: 2012-02: Winter Weather Severity Index, Phase 2       
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: This idea came out of the September 2011 peer exchange in Montana. Based on the 
attendees at the peer exchange, there is still a need for standard indexes for both individual storms 
and for seasons to allow effective comparisons of performance. 
 
Objective: This research would likely build, if necessary and possible, on the system developed 
under Aurora Project 2004-04. If this system can be expanded in use by other non-Aurora agencies, 
the team can determine if revisiting the index is necessary. Noting that there are several indices out 
there and some new ones that might help the ‘individual storm’ component, this may be a 
technology transfer issue. The AccuWeather index was not designed to help the problem of 
quantifying individual storms.  
 
Status: 
 This project is just underway. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $5,000 in FY 2012. 
 Project Team: Tina Greenfield (champion), Max Perchanok, Curt Pape, Mike Adams 
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Project Status Report 
August 30, 2012 

 
Project: 2012-03: Cameras and Operational Impact of Remote Road Condition    
 
Champion: Leigh Sturges, Utah Department of Transportation      
 
Background: This idea came out of the September 2011 peer exchange in Montana. Utah DOT and 
a private contractor have developed a low-cost live PTZ camera system to monitor road conditions at 
locations not covered by conventional traffic cameras or RWIS sites. The purpose of this is to 
identify if treatment is needed or not. The outcome is that the local manager can decide whether a 
truck needs to go out or not. The system has had impacts on how and when dispatch is done. It has 
also enhanced road condition observation in rural areas for the purposes of traffic management. 
 
Objective: This project would identify efficiencies gained, impacts on road condition, costs, cost 
avoidance, and document the model for other agencies to follow. 
 
Status: 
 This project is just underway. 
 A new champion needs to be designated. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $20,000 in FY 2012. 
 Project Team: Leigh Sturges (champion), Travis Lutman, Mike Kisse, Curt Pape, Robbie 

Prezioso 
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Project Status Report 
April 9, 2012 

 
Project: 2012-04: Communicating and Publicizing Road Weather and Operations Information  
 
Champion: Joe Doherty, New York State Department of Transportation     
 
Background: This idea also came out of the 2011 peer exchange. Road weather systems are 
designed to meet a broad array of stakeholder needs. Key stakeholders include winter weather 
maintenance operations, first responders, emergency managers, value-added forecast providers, 
commercial trucking operations, transit and the traveling public. Information delivery to this 
stakeholder base may include data feeds, tabular listings, graphical presentations, and weather data 
integrated with other data sources (real-time traffic data, for example). Having an understanding of 
the stakeholder's key operational weather thresholds and how stakeholders make decisions based on 
these thresholds can help transportation agencies tailor a road weather information system program 
to meet the stakeholder needs. 
 
Objective: This research would likely compile the best practices on how road weather information 
is being transferred to stakeholders. In addition, it is important to identify the best method(s) for 
notifying the public/media and operations staff of current RWIS data. It is not clear how much 
information is needed to inform the public and government officials of "current" operations during a 
storm. Research should look at how new operational processes and sensor output can be quickly 
adopted. 
 
Status: 
 This project is just underway. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $30,000 in FY 2012. 
 Project Team: Joe Doherty (champion), Jack Stickel, Jason Norville, Dawn Gustafson, Tim 

Peters 
 Clear Roads is also a partner on this effort. 
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Project Status Report 
October 1, 2012 

 
Project: 2012-05: Seasonal Weight Restrictions Demonstration       
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Background: This idea came out of the March 2011 Clarus group meeting in Colorado, as a 
potential extension of use case #2. Roads and highways with minimal base and sub-grade structure 
are susceptible to freeze-thaw deformation during winter and to weakening during the spring thaw 
period. Thaw damage is mitigated by imposing load restrictions during the thaw period.  Longer than 
necessary load restrictions impose a hardship on the transportation industry, while restriction periods 
that are too short lead to increased road maintenance costs to restore damage caused by heavy loads 
during thaw weakening. A balance of interests can be achieved by forecasting thaw depth and 
pavement strength during the thaw period, providing a rational basis for setting and lifting 
restrictions according to subsurface temperature and moisture profiles that are unique to each winter 
and location. Several approaches have recently been taken to predict thaw depths and restriction 
dates.  A project sponsored by FHWA utilized the Enhanced Integrated Climate Model (EICM) to 
simulate pavement, sub-base, and sub-grade conditions based on observed weather conditions and 
high-resolution weather forecast parameters. The tool provides graphic profiles of subsurface 
conditions down to 48 inches and forecasts up to approximately three weeks. The EICM was 
developed as part of Clarus Use Case #2 project in North Dakota, South Dakota, and Montana. 
Other approaches use freezing and thawing degree day approaches calibrated to specific sites or 
repeated measurement of pavement deflection. An important difference among models is in the input 
and calibration requirements and the accuracy of forecasts. 
  
Objective: The objective of this research is to validate the predicted thaw depths and restriction 
dates recommended using the Clarus EICM approach and alternative, degree-day based approaches 
to provide an understanding of reliability of different approaches in setting load restriction dates. 
 
Status: 
 A draft RFP was developed in summer 2012. 
 The RFP will be finalized at a mini-meeting is scheduled for Toronto on October 9, 2012. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: Complex logistics involving multiple service providers and highway agencies 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $250,000 in FY 2012. 
 Project Team: Max Perchanok (champion), Mike Adams, Jack Stickel, Dawn Gustafson, Travis 

Lutman, Mike Kisse 
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PROJECT: 2010-04

OPTIMAL RWIS  SENSOR DENSITY 
AND LOCATION

Presented by: Jonathan T.J. Kwon 
The Innovative Transportation Systems Solutions (iTSS) Lab

Civil and Environmental Engineering

OUTLINE
 Introduction

 Objective 

 Research Components

 Proposed Method

 Future plans
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WHAT IS RWIS?
Road weather information systems (RWIS)…

A typical RWIS station

Fully 
automated

High temporal 
coverageCollects 

atmospheric 
data

Collects road 
surface data

Poor Spatial 
Coverage

4

WHY RWIS?
 A better decision making to promote …

Winter Maintenance 
Operations

Roadway safety

Roadway mobility
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5
RESEARCH MOTIVATION

BUT…
 RWIS stations are COSTLY to install and operate, and can only be 

installed at a LIMITED number of locations.

 RWIS stations then must be placed STRATEGICALLY to provide 

most INFORMATIVE inputs. 

Therefore…

6

OBJECTIVE

 Develop a general methodology/framework for determining 

the optimal RWIS sensor density and location.
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7

RESEARCH COMPONENTS

Literature review, 
and survey

Data sources 
(Iowa, Utah, 
Wyoming, Ontario, 
Newfoundland, 
Nova Scotia)

Development of 
Models 
(estimation, 
benefit,  and 
location 
optimization)

Case studies and 
development of 
guidelines

8
TECHNICAL CHALLENGES
 Weather varies from day to day, region to region at LOCAL and GLOBAL scales.

Example removed due to large size…..
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9
TECHNICAL CHALLENGES
 Modeling the RSC/RST variations is a challenging task…

Road Temp Measurements

10
THE IDEA
PROPOSED METHODOLOGY

Regional Scale 
Analysis

Local Scale 
Analysis

Hierarchical Analysis Framework
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REGIONAL SCALE ANALYSIS

Regional 
RSC/RST Models

Allocation Criteria
(highway network, 

traffic volume, 
collision statistics, 

survey)

Establish  Regional 
Grid Map

Estimate Regional 
Spatial Variation

Identify Candidate Sites

Existing 
RWIS/Weather 

Network

12
LOCAL SCALE ANALYSIS

Local RSC/RST 
Models

Location Criteria
(Problematic spots 
such as hills and 
bridges, survey, 

budget, LOS

Locate RWIS

Estimate Local 
Spatial Variation

Establish Local 
Grid Map

Existing RWIS 
Location
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FUTURE PLANS
 Design of experiment and data collection during the 

upcoming winter months,

 Survey for understanding the current best practice of 

choosing an optimal location, and

 Statistical analyses (e.g., correlation, regression, 

exploratory) at both global and local levels using real data.

14

PLEASE TAKE PART IN THE SURVEY BY 
VISITING THE ITSS WEBSITE: 

HTTP://WWW.CIVIL.UWATERLOO.CA/ITSS/
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THANK YOU!


