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MassHighway’s Snow and Ice GPS Application

The Problem

MassHighway’s top priority is to ensure the safety of Massachusetts’s statewide road and bridge network.  A large part of this responsibility is maintaining highway conditions throughout the winter season.
Each winter MassHighway contracts with approximately 2,200 vendors to provide snow and ice removal services.  MassHighway has limited equipment for snow and ice removal and a reduced staff, as the result of several Early Retirement Incentives.  It is necessary to complement the department’s equipment and staff with hired equipment.  MassHighway is able to deploy 3,850 pieces of snow and ice equipment, including 350 state-owned and 3,500 hired equipment, for a snow and ice event.  The equipment ranges from ¾ ton pick-up truck to a fifteen ton Grader equipped with under carriage scraper and front plow.
It is difficult to budget for the snow and ice program because of variables such as weather, the timing and tracking of a storm, duration of a storm, amount of accumulation, and icing conditions.  The five-year average cost for hired equipment vendors is $32.3 million (the total snow and ice operation is $54.4 million).  Last year MassHighway spent $42.5 million to pay hired equipment vendors for snow and ice removal.  

The last two fiscal years, the Legislature appropriated funds for snow and ice in an ANF Reserve account.  Funds could only be allocated to the department after specific reports were provided to ANF documenting prior year costs and describing internal controls in place to contain costs.  The Legislature had asked MassHighway to detail our internal controls as they relate to the snow and ice operation, including any “other measures taken to ensure accountability relative to the expenditure of the state funds for snow and ice control”.   MassHighway needed to take additional steps to improve its accountability for snow and ice costs incurred.  The GPS Program is a significant step towards improving accountability and efficiency in the snow and ice program.  MassHighway must ensure that it is paying only for services rendered and utilizing its resources in the most efficient manner possible.

Prior to the implementation of GPS, it was difficult and labor intensive to insure that: 

· snow and ice vendors were only invoicing for the time spent providing the service 

· that roadways were being plowed adequately and in the time frame needed

· sand and salt materials were being properly applied

· sand and salt materials were used for contracted services on state roadways only.

The Solution

This year, MassHighway has implemented Global positioning system (GPS) technology into its Snow and Ice operations in Districts 4 and 5 (eastern Massachusetts).  This new technology has helped improve roadway safety by increasing the efficiency, accountability and productivity of MassHighway’s Snow and Ice response team.

MassHighway has deployed a state-of-the-art GPS solution that incorporates portable Nextel walkie-talkie phones with GPS location capabilities. The system also includes dispatch and fleet management software to be monitored at MassHighway Headquarters, Districts 4 and 5 and the Traffic Operations Center.  All Snow and Ice vehicles (approximately 2,900 pieces of equipment) are equipped with GPS units, enabling MassHighway to monitor equipment via real-time mapping and historical reporting.  
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Benefits of the GPS solution include:  

· Increased safety and communication are a direct result of deploying this handset-based system. Previously snowplow drivers and Fleet and Depot managers had no way of communicating with one another aside from a manager driving to a snow plow and having a face to face conversation.

· Ability to communicate “instantly” to a single snowplow driver or supervisor from the command center with a push of a button.

· More efficient use of assets and material.  Fleet managers can monitor the speed of plows ensuring safe operation as well as ensuring the optimum speed for dropping salt and/or sand is not exceeded. Additionally managers can dispatch resources based on more local geographic weather impacts.

· MassHighway is able to “Get Ahead” of the worst weather by simultaneously viewing real time radar images and then instantly deploying snow and ice removal assets to those areas where the greatest storm impact will be.

· Provide 911 connection capabilities and GPS location in case of emergency.

· Provide emergency paging or group notification capability/

· Location Tracking (GPS monitoring) of all snow & ice vehicles.

· Ability to manage 3,000 – 5,000 vehicles simultaneously on multiple workstations in multiple locations. 

· Significant map detail showing vehicle location within 5 feet. 

· Ability to trigger alarms if a snowplow travels into a reduced salt area or too fast, too slow or outside their designated route.  

· System to provide 3rd party proof of work done, hours spent plowing, mileage driven.  

· Through exception reports, the system will provide the following information, eliminating the opportunity for fraud or abuse: 
· Out of assigned area violations

· Unauthorized stop times

· Excessive speed deviations

· Accurate time sheet reporting

· Driver location at drive in/drive out

· Daily or periodic mileage

· Minimal hardware and infrastructure requirements and expenses

· No permanently installed hardware… the vehicles are “privately owned” vehicles and MassHighway had to make sure they did not alter the vehicles.

· Ability to deploy the solution seasonally - In winter given to Snow Plow Drivers, in the spring and summer can be seamlessly moved to road construction crews.
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Implementation

By implementing this technology, MassHighway expects to reduce costs associated with human resources, hired contractors and de-icing materials.  MassHighway has invested $1.6 million in GPS phones, software, and service in the current fiscal year.  Estimated cost of maintaining the program in future years is $700,000 per year.  The program will be expanded to District 3 next year.  The following describes our investment in equipment:

· Over 3,200 GPS phone units deployed throughout eastern Massachusetts (District 4 – 1,700) (District 5 – 1,500)    

· 200 GPS phone units distributed to MHD Snow & Ice Emergency Personnel 

We expect significant gains in operational efficiency which will lead to cost savings.  However, at this point, it is premature to identify direct cost savings.  We also anticipate that savings will be realized through more accurate billing, relying on accurate start and end times as reported by the GPS system.  The MassHighway Audit Section is currently reviewing the GPS reports and comparing them to log sheets for equipment.  This review will help us to estimate potential savings through improved billing, for future fiscal years. MassHighway is working towards a future integration of the GPS System with the current Snow and Ice Payment Voucher System.  

In the current year we believe there have been improved efficiencies realized in deploying equipment and better communications with equipment on the road.  Through the GPS system MassHighway can locate and deploy equipment to the areas that need the most attention.  For example, during one early morning storm this winter, an accident occurred within the rest area on Route I-95 in North Attleborough.  The GPS equipment was utilized to determine if the contractors working that route had gone into the rest area to apply material.  
Obstacles

This program was not implemented without overcoming a few obstacles.  When the GPS Program was introduced to hired equipment vendors, MassHighway was met with some resistance from vendors who were concerned about the accuracy of the equipment, and the billing being generated from GPS reports.  MassHighway sent several letters to hired equipment vendors explaining the program and staff from MassHighway met with vendors to discuss their concerns.  For ease of implementation, MassHighway agreed that in this first year, payments would be based on the current log in and out system, and that next year billing would be based on the GPS reports.  This would give the department a full year to audit the reports and gain confidence in their accuracy.  It would also give the vendors a year to gain experience on handling the GPS equipment.   

The MassHighway/Nextel Snow & Ice Tracking Solution is:

· It is the first GPS Handset Based Application in the United States and considered a national model.

· It is the largest State or Municipal Deployment of GPS technology within the United States today. 

· It is the first and largest Deployment of GPS Technology and Nextel Direct Connect to assist with Snow & Ice Emergencies in the United States today.

· The MassHighway / Nextel System and prototype is now being offered to other municipalities and State Governments.  VA Dept of Transportation is now moving forward with same system.  State of MN is also exploring now.  However, the MassHighway deployment is still ten times larger than the VA Dept of Transportation, which just decided to move forward with the same system on Friday October 3, 2003.

MassHighway believes this GPS technology program will result in improved accountability, better communications, and savings through efficiencies, an award winning idea!

Snow and Ice Contractor Accountability





Snow and Ice Contractors use Phones to Clock In and Out of Shifts


GPS Location and Time Information Provide Validation





Instantly Displays Status of Snow and Ice Team Members


Audit Break and Rest Times





The Software Provides Standard and Customized Reporting Capabilities


Location and Time Information will be Exported into the Payment Voucher System in the Future





“Speed Exceeded Report” Indicates When a Driver Exceeds a Pre-Selected  Speed Limit





“Stop Report” Provides Information about Each Stop  Made During the Day





Reporting and Exporting Capabilities





View an Instant Replay of Snow and Ice Activity during a Selected Time Period or Event 








View History
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Date / Time Speed  Heading Pos Stc Street

User Number: 123 User Name: JOHN

3/12/2003 12:52:33 PM 78 213 G 22105 E EVERGREEN BLYD
3/12/2003 12:53:26 PM B84 181 G 10845 N APPLETREE LN
3/12/2003 1:02:13 PM 51 183 G 1254 W JEFFERSON BLVD
3/13/2003 9:32:24 AM 51 260 G 3102 S FIFTH ST

3/13/2003 9:35:11 AM B3 269 G 105482 W MITCHELL ST
3/13/2003 9:36:01 AM 59 309 G 2481 S FIFTH ST

3/13/2003 9:38:07 AM 74 199 G 2351 S FIFTH ST

3/13/2003 9:38:50 AM B7 206 G 2102 S FIFTH ST

3/13/2003 9:39:42 AM 72 210 G 1984 S FIFTH ST

3/13/2003 9:40:18 AM 76 200 G 1712 SFIFTH ST

3/13/2003 9:41:30 AM 80 202 G 150 W JACKSON ST
3/13/2003 9:42:55 AM 76 222 G 156 W JACKSON ST
3/13/2003 9:43:20 AM 80 243 G 204 W JACKSON ST
3/13/2003 9:43:45 AM B2 227 G 315 W JACKSON ST
3/13/2003 9:44:03 AM 56 206 G 122345 N FILLMORE
3/13/2003 9:45:20 AM 7 181 G 132153 N FILLMORE
3/13/2003 9:47:52 AM 43 182 G 1254 W JEFFERSON BLVD
3/13/2003 10:04:57 AM 42 180 G 55515 N HOWARD
3/13/2003 10:05:22 AM 44 179 G 56784 N HOWARD
3/13/2003 10:06:38 AM 46 180 G 59150 N HOWARD
3/13/2003 10:08:35 AM 58 an G 102545 S FRANKLIN
3/13/2003 10:09:10 AM 41 283 G 5155 W SEVENTH ST
3/13/2003 10:10:30 AM 48 273 G 5325 W SEVENTH ST

289 Times Exceeded Speed

Average High Speed 61

Maximu

Speed 102
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User Number: 345

User Name: JOHN

2/B/2003 9:34:22 PM
20772003 8:11:55 AM
20772003 B27:42 AM
20772003 12:24:42 PM
20772003 1:15:18 PM
20772003 221:37 PM
2/772003 33301 PM
/772003 4:38:24 PM
2/8/2003 9:27:04 AM
2/8/2003 10:14:48 AM
2/8/2003 11:20:07 AM
2/8/2003 1:36:52 PM
2/8/2003 3:41:17 PM
2/8/2003 9:37:12 AM
2/8/2003 11:30:01 AM

2/B/2003 9:52:22 PM
/772003 B:17:55 AM
20772003 12:17:42 PM
20772003 12:32:42 PM
20772003 6:23:18 PM
20772003 25351 PM
20772003 4:12:47 PM
/772003 5:18:36 PM
2//2003 9:48:26 AM
2/8/2003 10:52:01 AM
2/8/2003 12:03:44 PM
2/8/2003 2:54:03 PM
2/8/2003 4:16:10 PM
2/5/2003 10:42:38 AM
2/8/2003 12:10:24 PM

1234 Washington Blvd
141523 Kennedy

24 Lincoln Ave

96BS Jefferson Phwy
138 Adamns St

1024 N Astor Ave
22135 E Fifth Ave
31005 N Evergreen St
42015 5 Roosevelt Bivd
8841 W Tenth St

5215 E Harrison Ave
6125 E Oak St

19951 N Palk Ave
7120 W Fourth St

6201 5 Wilsan Bivd
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