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Win  Win
• Decreases maintenance cost by prolonging the 

life of the dirt road.

• Reduces fugitive dust emissions, a major source 
of particulates in the air.
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Road Dust Suppressants Research Results

• Background Information
• Objectives
• Questions Addressed by this Research
• Types of Dust Suppressants
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• Research Results
• Conclusions
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Background Information
• Funded by The Mountain Plains Consortium, 

University Transportation Centers Program
• In Cooperation with the Larimer County 

Department of Roads and Bridges, CO
• At Colorado State University, Fort Collins, CO
• By Graduate Student, Mr. Jonathon Q. Addo, 

P.E., MSCE, Hewlet Packard 
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Objectives
• Determine the relative effectiveness of the 

different dust suppressants in common use.

• Assess the water quality effects resulting from 
the use of the different dust suppressants.
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Questions Addressed  by this Research
• How can we reduce dust stirred up by traffic on 

unpaved roads?
• What dust suppressing chemicals are most 

effective?
• What are the WQ Impacts?
• How much aggregate is lost each year?
• What traffic volume is the use of dust 

suppressants justified?
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Types of Dust Suppressants
• Lignosulfanate (lignin derivatives)
• Calcium Chloride
• Magnesium Chloride
• Sodium Chloride
• Bitumens and Tars (resinous adhesives)
• Road Fabrics
• Water
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Experimental Design
• Road test sections, one mile, same vehicle and 

driver, constant speed, three runs for average, 2 
years of data

• Colorado State University Dustometer
• Traffic counters
• Aggregate loss measurements, every ¼ mile at 

the end of the 5 month tests
• WQ measurements
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Test Vehicle and Dustometer System
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Location of Each Test Section and 
Treatment
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Test Road Cross Section
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Research Results
• Precision Test
• Dust Generation vs Speed
• Dust Generation vs Time for Each Suppressant
• Aggregate loss for Each Suppressant
• Cost Analyses
• WQ Analyses
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Precision Test Analysis
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Dust Generation as Function of Speed for 
One Mile
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Dust Generation as Function of Speed for 
Three Minutes
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Dust Generation as Function of Speed for 
Three Minutes, all data
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Dust Measurements from all sections 
First Year



18
13 November 
2008

Dust Measurements from all sections  
Second Year
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Aggregate Loss Measurements from 
Second Year
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Estimated Aggregate Loss – 2nd Yr 
(Tons)
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Cost Analysis for Aggregate Replacement
Cost Analysis – 2nd year evaluation
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Cost/Mile/Yr vs ADT
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Cost of Aggregate/Ton vs  Minimum ADT
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WQ Hardness vs Time for Each 
Suppressant
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WQ After a Rainfall Event
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WQ Data from Many Rainfall Events



27
13 November 
2008

Conclusions
• Colorado State University Dustometer is precise, 

portable, inexpensive.
• Substantial reduction of Dust using any of the 

Suppressants.
• Dust Production was linearly related to vehicle 

speed.
• Lignin suppressant was best under high temp 

and low humidity (but degraded).
• 41-61 % reduction of aggregate loss.
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Conclusions (Cont)
• 30-46 percent reduction in total annual 

maintenance of treated vs untreated road.
• ADT over 120 any Dust suppressant was cost 

effective.
• Aggregate loss, Tons/Mile/Year/ADT, Untreated, 

2.59, Lignon, 1.01, CaCl2,1.49, MgCl2,1.04
• WQ has significant concentrations but total mass 

going into environment is small
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Recommendations
• Study effects of vehicle weight, number and size of 

wheels on fugitive dust emissions.
• Determine relationship of Dustometer dust measurements 

and total dust production from a vehicle.
• Determine optimal application procedures to minimize 

costs.
• Determine relationship between dust production and 

aggregate loss.
• Determine portion of dust of 10 microns (PM10 ) or less that 

might cause respiratory problems.
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