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Gravel Road Most Have LIterature

Barnes and Connor, 2017



Helpful Dust Management Literature

Barnes and Connor, 2017





Palliative Can Outlast the Road



Dust Regions of Alaska

Dust Level Dust Management

Level 1 Institutional Controls

Level 2 Water

Level 3 Palliative

Level 4 Stabilization or  Pave



Institutional Dust Management

• Speed
o Increase speed from 10 to 20mph ≅ double 

the amount of dust

o Increase speed from 20 to 30 mph ≅ triple 
the amount of dust

• Limit Driving on the dustiest days

• Control aggressive driving

Barnes and Connor, 2017



Institutional Dust Management

Barnes and Connor, 2017



Community Involvement

Barnes and Connor, 2017



Road Watering

• Effects are short lived

• Overlapping fans

• Regular watering during 

dusty periods as opposed 

to less frequent heavy 
watering

Photo credit: Skorseth and Selim.

Barnes and Connor, 2017



A New Look at Salt-Type Suppressants

• Challenge – can be a 
dermal and mucus irritant

• Challenge – may alter 
taste of subsistence food

• Challenge – requires a 

grader, spreader, and 
compactor to apply

• Trained staff should be the 

only ones handling raw 
product

• Quantity of product on road 

diminishes after first rain 
event

• Field tests show that 

migration away from edge of 

road is limited to maximum 

200 yards depending on 
condition

• Be innovative with equipment 
that can be towed



Tow-behinds for Salt-Type Suppressant Application



Application Methods

❖Water Attracting Salts

• Adsorbs water from atmosphere

• Reduces evaporation rate by a factor of 3.4

• Liquid, flake, and pellet

• Dry application – mixed in the with a grader while adding water

• Flake 1.0 - 1.5 lb/yd2, Pellet 0.8 - 1.3 lb/yd2

• Liquid 0.2 to 0.3 gal/yd2

❖ Organic Non-Bituminous Binders (lignosulfonates)
• Binds particles

• Best performance in soils with a clay content (silt and clay content 4-8%)

• Powder 1.0 to 2.0 lb/yd2

• Application method is same as for calcium chloride

• Application may be limited near dwellings, water wells and surface water

Barnes and Connor, 2017



Application Methods

❖ Synthetic fluids

• Increases apparent cohesive forces in aggregate

• Reduces water evaporation rate

• Topical application (no water trucks)

• 9 to 14% fines content (ask the contractor for a soil gradation)

• Typical application rates: 40 to 30 ft2/gal

• Multiple application passes

• Re-compact treated roads ever few weeks

Barnes and Connor, 2017



MidWest Industries eSprayer



Synthetic Fluid Considerations

Product Maintenance

• Re-compact treated roads
ever few weeks.

• Protect your expensive

treated road by

controlling speed and
aggressive driving.

Barnes and Connor, 2016



Treated 

Untreated 

Treat section of

untreated

connecting roads to
reduce track-on

Apply palliative more

frequently to areas

that are subjected to
high shear forces

Note: roads with speed limits 

over 25 mph are subjected to 
high shear.

Product Application and Maintenance

Barnes and Connor, 2017



Re - Application

• Observe and photograph dust production behind vehicles every few 
weeks

• When noticeably dustier, re-apply palliative to dusty areas at a 
lower rate

Barnes and Connor, 2017



Reasons for Poor 
Performance

• Surface too sandy (low 
fines)

• Material too dense to 
allow penetration of the 
selected product

• Weather

• Too little product applied



It has to be done right
Application must be uniform



It hast to be done right
Application must be uniform



It has to 
be done 
right
Application must be uniform



It has to be done right Good Equipment is Not 
Expensive



Applying Palliative 
in the Village



Monitoring 
Dust

• EPA Approved Method

• Visual Methods

• UAF DustM

• UAF Dust Column



EPA Approve Hi-Vol



Visual

• Opacity

• Sight Distance

• Minimum sight 
distance must be 
greater than the 
posted speed limit



UAF-DUSTM

Intake

Off-the-shelf aerosol 
monitor

University of Alaska FairbanksAlaska University Transportation Center
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Typical Results Using UAF-DUSTM

CaCl2 providing dust 
control

Loss of dust control

University of Alaska FairbanksAlaska University Transportation Center



UAF Dust 
Column



Comparison of three materials

Silt

Untreated 
Surface Course

Treated
Surface Course



Determine Mean Particle Residence 
Time



Questions?

Dr. Dave Barnes, P.E. – dlbarnes@alaska.edu
Billy Connor, P.E. - bgconnor@alaska.edu


