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Abstract
The Indiana Department of Transportation (INDOT) has a fleet of over 1,000 winter operations trucks and 
spends up to $60M annually on snow removal and de-icing as part of their winter operation maintenance 
activities. Materials for treating, including granular salt and liquid brine, contribute towards a significant part 
of that budget and the efficient application of these materials with automated solutions for managing driver 
workload can significantly cut down operating costs and staff turnover. This presentation discusses how 
INDOT and Purdue University developed smart brine tanker to improve winter operation procedures, reduce 
costs and make roads safer in the winter.

Agencies can remotely send a prescription map with application zones and their rates to the in-cab operator. 
The system will automatically turn on/off the sprayer nozzles at the prescribed rate when the tanker 
enters/exits the application zones. Several experimental tests were conducted using the prototype vehicle to 
understand the lateral and longitudinal accuracy of the system. Results suggested that RTK is required for 
lane-based application, whereas bridge decks and underpasses can be treated without precision technology. 
In addition to material savings by preventing double application on previously applied areas, the system also 
improves efficiency using the real-time job sync that allows multiple brine tankers to concurrently work on the 
same job. On job completion, the system generates a report highlighting the application areas and their 
rates, which agencies can use for after-action analysis to better manage material usage and assess winter 
maintenance operations.
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1. POLARIS GEM eL XD
2. SnowEx 100 gallon tank
3. 4ft wide boom with rotating 

nozzle assembly

4. D5205 electric pump specs:
5. Raven GPS with RTK 

capability
6. Raven CR7 interface
7. Raven Control Module
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11/12/2022 I-465 4 (1 IL, 3 

OL)
395 98.8 04:26 01:06 29.8 49.2 136,353 34,000

11/17/2022 I-465 6 (3 IL, 3 
OL)

647 107.8 08:30 01:25 48.2 44.7 268,054 44,700

01/11/2022 I-465 1 (1 IL) 51 51.0 00:50 00:50 28.9 48.8 31,546 31,546
03/02/2022 I-465 6 (3 IL, 3 

OL)
437 72.8 07:51 01:18 26.1 53.0 182,851 30,475

Total 1,530 - 19:37 - - - 618,804 -
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