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In addition, we want to especially thank Mr. Jeff Dobson owner of Roadwise in Tacoma, 
Washington.  Mr. Dobson has participated within the state, helping to train the Local 
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PREFACE 
 
This document is one of several produced by the Local Highway Technical Assistance 
Council, (LHTAC) in an attempt to assist the Local Highway Jurisdictions in managing 
the local roads system.  It is the intent that the document be applicable to City, County 
and Highway District Jurisdictions equally regardless of size.  It is hoped that the Local 
Highway Jurisdictions will utilize this manual to help, on a statewide basis, to reduce the 
amount of dust in our air.  More pressure begins to come to bear as the state becomes 
more urban and people feel the need for clean air and better driving surfaces.  If you 
already have a dust abatement program within your jurisdiction, please continue to use 
that which you feel is the most appropriate.  This manual is for your assistance in 
developing a program or to modify your current program. 
 
LHTAC welcomes any comments, questions and suggestions you may have concerning 
this manual. 
 
Additional copies of the manual can be obtained by sending a check or money order for 
$5.00 to LHTAC, 3330 Grace Street, Boise, Idaho 83703. 
 
Electronic copies of this manual and others can be obtained by contacting LHTAC at 1-
800-259-6841 or 1-208-344-0565 or e-mail at lhtac@micron.net or by writing to LHTAC 
at the above address. 
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I. INTRODUCTION 
 


A. WHY WORRY ABOUT MANAGING DUST? 
 


Dust is particulate matter and when created by automobiles traveling on a 
local road it is actually road material that is being lost from the roadway 
system.  It is just a matter of time and traffic before the material will have 
to be replaced and that relates directly to dollars. 
 
Besides being a loss of revenue from our local road system, the 
Department of Environmental Quality for the State of Idaho, in their Idaho 
Administrative Procedures Act 58.01.01, Section 650-651 of the Rules for 
Control of Air Pollution, requires that all reasonable precautions be taken 
to prevent the generation of fugitive dust.  This relates to dust being a 
nuisance for the public, however, the existence of dust in the air not 
bothering the public is still a loss of material from our road system. 
 
In addition, Title 52-101, Idaho Code, addresses a nuisance issue.  It 
defines a nuisance in part as, “Anything which is injuring to health or 
morals, or is indecent, or offensive to the senses, or an obstruction to the 
free use of property, so as to interfere with the comfortable enjoyment of 
life or property, …” Dust from an unpaved roadway could certainly be 
considered a nuisance under this definition. 
 
With these two issues to deal with, it seems sensible to manage the dust 
from our roadway system in an economical and expedient manner. 
 
For ease of definition of this manual, the terms; dust suppression, dust 
abatement, dust palliative and dust management all effectively mean the 
same thing, in that we are trying to control the dust that is coming from 
unpaved roads on the local highway system in Idaho.  Dust palliatives or 
suppressants are materials that are used to control the dust.  Dust 
abatement and dust management are merely procedures to utilize the 
control measures dealing with dust. 


 
B. HOW DO WE PAY FOR IT? 


 
When we really get down to the bottom line of who pays for the service, 
we only have one source of funds, and that comes from the taxpayers.  
The money may come to us in various forms and under various fund 
sources, but those sources were all driven by our local taxpayers, and 
those are the people we are trying to serve. 
 
There are a number of ways the Local Highway Jurisdictions provide dust 
abatement materials to our unpaved roads.  They range from the  
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Jurisdictions’ using their general budget to provide the money for 
purchasing the materials to requiring the property owners to pay for the 
material that is placed on the road.  We suggest somewhere in between. 
 
Several successful programs include requiring the property owner who 
wants the road in front of their house treated, to provide one half of the 
cost for the liquid material; (the type of material will be discussed later in 
this manual).  The Local Highway Jurisdiction will prepare the roadbed 
and provide the other 50% for the chemical to be applied.  In this 
particular scenario, it is very important to get the property owner’s 
payment up front before the work is done, so that you are assured 
participation in the partnering program by the adjacent property owners. 
 
If after a number of years of using this particular process, you feel 
comfortable in a certain number of people paying on an annual basis, 
without much objection, you could develop a billing process that would be 
sent out on an annual basis.   
 
You also might want to consider what to do in those cases where it would 
be an extreme hardship for the property owner, particularly in a row of 
houses where one of the property owners could not afford to pay for the 
material.  The adjacent property owners might want to pay that share so 
the roadway would be completely treated. 
 
Before beginning a dust abatement program, you may be wise to 
inventory your system, and send out a questionnaire asking who would be 
interested in cost sharing for a dust abatement program.  You may find 
that you just have pockets of interest and the areas could be addressed 
for a small amount of the Jurisdiction’s budget.  It is difficult to justify using 
the general funds of a Local Highway Jurisdiction to do dust abatement, 
because many of the residents in your Jurisdiction live on paved roads.  
On a statewide basis, for instance, one half (1/2) of the roads on the local 
highway system are surfaced in some manner.  The remaining 15,000 
miles are unsurfaced.  If you live on a paved road, for example, you would 
not want to feel like you were providing dust abatement for someone who 
lives on an unsurfaced road. 


 
C. TORT LIABILITY: 


 
In recent years, there have been many tort claims against the Local 
Highway Jurisdictions throughout Idaho because of dust falling on 
adjacent property owners property.  One tort claim was filed because of 
damages to a grand piano and that claim is still pending. 
 
The Idaho County Risk Management Program, (ICRMP) has a good 
discussion of tort claims and the method for processing those claims on 
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their Web page at www.icrmp.com.  Basically a tort is a civil wrong that 
results in damages or injuries.  As a public entity, you fall under the Idaho 
Tort Claims Act.  This Act defines what needs to be done to file a claim 
against a public entity.  It also lists several protections for public entities in 
the event of a claim. 
 
If your Jurisdiction receives a tort claim for dust damages, it should be 
immediately referred by your attorney to the ICRMP representative or your 
insurance agent for your Local Highway Jurisdiction. 
 
We know of no court cases that have resulted from dust on roads, but the 
pressure we see around the state from the adjacent property owners for 
dust from the roadways is increasing at an alarming rate.  We hope the 
use of this Manual for Managing Dust on Unpaved Roads for the Local 
Highway Jurisdictions of Idaho will assist you in addressing the dust from 
your jurisdictions’ roads. 
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II DECIDING WHEN TO USE DUST ABATEMENT 
 
 A. COST OF LOST MATERIAL VERSES COST TO TREAT THE 


ROADWAY: 
 


Historically, the local elected officials have decided to use dust abatement 
methods when the cry from the public became unbearable.  Usually this 
would mean shifting funds from some other maintenance operation to 
utilize those funds for buying the chemicals to complete the dust 
abatement.  In some areas this is still the case, however, many 
jurisdictions have decided to develop a dust abatement policy, some of 
which have been discussed in Section 1 of this manual. 
 
There is, however, the economic side to deciding when to do dust 
abatement.  As mentioned previously, dust leaving your roadways is 
surface material leaving your roadways.  Basically, it is a matter of time 
and traffic as to when that material will have to be replaced.  A simple 
comparison of the cost for treating the surface with a stabilizer for dust 
abatement, against replacing the material using new gravel can be made.  
 
As a guide a research project done at Colorado State University titled, 
“Relative Effectiveness of Road Dust Suppressants” by T.G. Sanders, V. 
Qaddo, A. Arimello and W.E. Heiden, measured the loss of fine materials 
(dust) from a section of a gravel road using three (3) suppressants and an 
untreated section.  Depending on the cost of replacing the lost gravel a 
correlation can be made to indicate when treatment becomes cost 
effective.  The research showed the following table: 
 
Minimum ADT at which use of Dust Suppressants is economically feasible. 
 


Lignosulfate Calcium Chloride Magnesium Chloride Cost of Aggregate 
Per Ton ADT ADT ADT 


$5.00 232 225 180 
$7.50 180 180 140 


$11.57 130 130 100 
$15.00 105 105 80 


 
These numbers can be used as a threshold in deciding when to do a true 
cost effective analysis for your jurisdiction using the following worksheets. 
 
The following example calculates what the cost per mile is to maintain a 
gravel road when we do not use some type of treatment but allow the dust 
and surface material to leave the roadway. 
 
The following format can be used to calculate the cost of additional 
material on a one (1) mile section of road, 26 feet in width: 
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EXAMPLE 
 


Cost Evaluations-Untreated Road 
 
A. Cost per ton of road base at the pit X tons used per mile.  It is assumed that 


six (6) inches will be used, however, whatever amount you actually use should be 
used in this calculation.  These costs per ton should include the material, all 
crushing costs, loading, supervision, and employee benefit cost for the activity. 


 
  $4.50/ton  X  5000 tons/miles  = $22,500/mile  


 
B. Cost per hour for belly or dump trucks X round trip hours X the loads per 


mile.  These numbers will vary depending upon your jurisdiction, and the size of 
your equipment that you are using.  The cost per hour should be those you have 
calculated for the piece of equipment, or taken from the Equipment Rental Rates 
Manual developed by LHTAC.  It will also depend on the distance from your 
gravel source to the road being repaired. 


 
  $55.00/hr   X  1 hr  X   250 truck loads = $13,750/mile  


 
C. Hours of grader usage per mile X cost per hour.  Again, this would include 


your equipment rental rates X the number of hours it takes for the grader to 
process the new material. 


 
  15 hrs/mile  X  $75.00/hr  = $1,125/mile  
 
D. Hours of water truck usage per mile X cost per hours.  This is similar to the 


grader costs and will depend on your specific equipment and time of use. 
 


  15 hrs/mile  X  $55.00/hr  = $825/mile  
 


E. Hours of roller usage per mile X cost per hour.  Again, similar to the above 
two items.  This will be an unique to your situation. 


 
  15 hrs/mile  X  $40.00/hr  = $600/mile  


 
F. Number of hours of supervision and/or office staff to complete above 


operations X cost per hour X hours per mile.  In all of these costs, you should 
include the total hourly rate for your employees, which includes insurance, 
retirement and all benefits. 


 
  10 hrs/mile  X  $15.00/hr  = $150/mile  


 
G. This is a subtotal of the costs per mile for items A-F.  
  SUBTOTAL = $38,950/mile  
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H. The subtotal above cost per mile divided (÷) by the life expectancy of the 


material (number of years).  A general number for the number of years on 
surface material would probably be 5-7 years.  If your experience is longer for a 
particular road, then use that number. 


  
 38,980  ÷  5  = $7,790/yr  


 
I. The sub total of Line G times the current interest rate will give you the 


interest cost, if you know what the interest is.  This line item is not absolutely 
necessary, but will give a more true cost of what the value of your money actually 
is.  We used zero for this example. 


 
 0  X  0  = $0  


 
J. Grader usage more than once per year X the cost per hour for grader usage 


X the hours per mile.  This will depend upon the commitment you make to 
maintain the road surface during the year.  It could probably be anywhere from 5 
to 10 times per year, and could take an hour and a half (1½) to truly process the 
surface.  This line is basically the maintenance per mile for this type of road. 


 
 10 times  X  75.00/hr  X   1.5/hr  = $1,125/year  


 
K. This will be the total of items H-J, and will be in terms of dollars per mile. 
 
 TOTAL        $8,915/mile  


 
The following abbreviations were used in the example shown above: 
ft = foot; hr = hour; yr = year; sf = square foot; sy = square yard; gal = gallon; mi = mile 
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 Cost Evaluations-Untreated Road Form 
 
A. Cost per ton of road base at the pit X tons used per mile.   
 
 $       /ton  X             tons/miles  = $                 /mile  


 
B. Cost per hour for belly or dump trucks X round trip hours X the loads per 


mile.   
 
 $                 /hr  X      hr  X             truck loads = $                 /mile  


 
C. Hours of grader usage per mile X cost per hour.  
 
   hrs/mile X  $   /hr = $                /mile  


 
D. Hours of water truck usage per mile X cost per hours.   


 
   hrs/mile X  $  /hr = $                /mile 


 
E. Hours of roller usage per mile X cost per hour.   


 
   hrs/mile X  $  /hr = $                 /mile  


 
F. Number of hours of supervision and/or office staff to complete above 


operations X cost per hour X hours per mile.   
 
   hrs/mile X  $                           /hr = $                 /mile  


 
G. This is a subtotal of the costs per mile for items A-F.  
  SUBTOTAL = $                 /mile  


 
H. The subtotal above cost per mile divided (÷) by the life expectancy of the 


material (number of years).   
 


    ÷    = $                       /yr  
 


I. The sub total of Line G times the current interest rate will give you the 
interest cost, if you know what the interest is.  


   X    = $  
 
J. Grader usage more than once per year X the cost per hour for grader usage 


X the hours per mile.  
   times X $ /hr  X            /hr = $                 /year 


 
K. This will be the total of items H-J. 
 TOTAL        $                 /mile  
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EXAMPLE 
 


Cost Evaluation For Treating The Roadway 
 


The following form can be used to determine the estimated costs for treating the road 
with various chemical combinations.  Those chemicals will be discussed in the Material 
Section of this manual. 
 
The following form has been itemized with the following discussion concerning each line 
item: 
 
Cost Evaluations-Treated Road 
 
A. Width of road in feet X 5280 ft/mile ÷ 9 sf/sy X 0.5 gal/sy ÷ 184 gal/ton x 


$50/ton = cost to treat one mile of road.  As in previous discussions, the cost 
will depend upon your location and the freight to get the various materials to you. 


 
26’ wide  x  5280 ft/mile  ÷  9  sf/sy  x  0.5 gal/sy  ÷  184 gal/ton  x  $50.00/ton    =  $2,072/mile 


 
B. Minus cost of equipment maintenance.  This line could be, for instance, the 


reduction in the amount of maintenance you will have to do to the road because 
you have treated it.  Some experiences have shown that if a treatment is done 
properly, and the road crowned so that potholes do not form, a roadway will not 
need to be bladed for as much as six (6) months. 


 - $  
 
C. Minus Safety is a calculation in cost you can determine from the improved safety 


of the roadway, because the dust no longer interferes with visibility.  This will be 
a difficult item, and can be left at zero (0) if it is not calculated. 


 
 - $  
 
D. Minus Air Quality is a measure of improvement of air quality as it relates to 


dollars in saving to human health.  Again, a difficult item to calculate and can be 
entered as zero (0) for this calculation. 


 - $  
 
E. Public Opinion is probably the most difficult to measure in terms of dollars, 


however, can be a significant factor when determining the benefits to treating 
your surfaces. 


 - $  
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F. Minus convenience is a measure of the convenience of improving the road 


surface and the lack of necessity to hold up traffic while improvements are being 
made to the road.  


 - $  
 
G. Total of items A-F. TOTAL  $ 2,072/mile  
 
H. Cost per mile for an untreated road – the cost per mile for a treated road = 


the savings to treat.  This is the cost evaluation for untreated roads which have 
been discussed on the previous forms.  Line item G on this form will give you the 
saving or the difference in cost per mile, for either treating or not treating the 
roads.  If line item K, on the previous form, is less than this line item G then it is 
not cost effective to treat the roads.  On the other hand, if G is less than K then 
the savings will be shown on this line. 


 
 $8,915  -   $2,072  = $6,843/mi  


       Cost to not treat                        Cost to treat          


Saving to treat 


 
A blank form is immediately behind this page.  Remember in all of this road 
maintenance that proper road preparation is necessary, including the proper crown, 
REMEMBER:  “potholes will not form where water will not stand”. 
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Cost Evaluation For Treating The Roadway Form 


 
 


The following form can be used to determine the estimated costs for treating the road 
with various chemical combinations.  Those chemicals will be discussed in the Material 
Section of this manual. 
 
The following form has been itemized with the following discussion concerning each line 
item: 
 
Cost Evaluations-Treated Road 
 
A. Width of road in feet X 5280 ft/mile ÷ 9 sf/sy X 0.5 gal/sy ÷ 184 gal/ton x 


$50/ton = cost to treat one mile of road.  
 
 
      ’ wide  x          ft/mile  ÷         sf/sy  x         gal/sy  ÷         gal/ton  x  $       /ton    =  $         /mile 


 
 


B. Minus cost of equipment maintenance.  
 - $  
 
C. Minus Safety  
 - $  
 
D. Minus Air  
 - $  
 
E. Public Opinion  
 - $  
 
F. Minus convenience  
 - $  
 
G. Total of items A-F. TOTAL  $              /mile 
 
H. Cost per mile for an untreated road – the cost per mile for a treated road = 


the savings to treat 
 
   -     = $         /mile  


         Cost to not treat                      Cost to treat          


Saving to treat 
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B. OTHER COST CONSIDERATIONS: 
 


The Idaho Department of Environmental Quality has been receiving 
numerous complaints about dust coming from local roads throughout the 
state.  IDAPA58.01.01, Section 650-651 of the Rules for Control of Air 
Pollution requires that all reasonable precautions be taken to prevent the 
generation of fugitive dust.  It is known that dust can cause problems with 
the lungs of both humans and animals, and when ingested over a long 
period of time can be fatal.  Suggested reasonable precautions include 
surfacing the roadbed with asphalt, oil, or the application of water, or other 
environmentally safe chemical dust suppressants when needed for the 
drier seasons, and when fugitive dust is most likely to be generated.  As 
mentioned in Section I of this manual, tort claims are prevalent and 
lawsuits will probably not be far behind. 
 
Secondly, Title 52, Chapter 1, §52-101, Idaho Code, addresses the 
nuisance issue.  In this section, a nuisance is defined as:  “Anything that is 
injurious to health or morals, or is indecent, or offensive to the senses, or 
an obstruction to the free use of property, so as to interfere with the 
comfortable enjoyment of life or property, or unlawfully obstructs the free 
passage or use, in the customary manner, of any navigable lake, or river, 
stream, canal, or basin, or any public park, square, street, or highway, is a 
nuisance.”  Because of the expanse of the unpaved roads within the Local 
Highway Jurisdictions of Idaho, it is imperative that we address the air 
quality situation and utilize dust palliatives whenever cost effective. 
 
Finally, dust palliatives or dust treatments will generally also stabilize the 
roadbed, which in effect reduces runoff.  The total maximum daily loading, 
(TMDL) presently being calculated for all drainage in the State of Idaho, 
will have limits on the amount of silt that can enter the streams from our 
roadways.  Stabilizing those surfaces with various treatments will help to 
eliminate or at least reduce the siltation from our roadbeds, and help us to 
comply with the drainage basin criteria. 
 
In addition to the basic cost calculations, the above discussion can assist 
you in making the decision to take a proactive stance in the management 
of the dust from local roads.  Concerns for air quality and stream pollution 
is not likely to go away until major changes are made in the quality of both.  
A dust abatement program can help make those changes throughout the 
State of Idaho. 
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III WHAT MATERIAL TO USE: 
  


A. DUST PALLIATIVE BASICS: 
 


There are a wide variety of suppressants available on the market today 
and there will continue to be more in the future.  They can be divided into 
seven basic categories; water, water absorbing products, petroleum based 
products, organic non-petroleum based products, electro-chemical 
products, polymer products, and clay additive products.  The categories 
are listed in order based on an estimate of past usage/popularity.  Typical 
suppressants under each category are: 
 
• Water 
• Water Absorbing Products (deliquescent/hydroscopic) 


- calcium chloride brine and flakes 
- magnesium chloride brine 
- sodium chloride (salt) 


• Organic Petroleum Products 
- asphalt emulsions  
- cutback asphalt (liquid asphalt) 
- dust oils 
- modified asphalt emulsions 


• Organic Non-Petroleum Products 
- animal fats  
- lignosulfonate 
- molasses/sugar beet 
- tall oil emulsions 
- vegetable oils 


• Electro-Chemical Products 
- enzymes 
- lonic products 
- sulfonated oils 


• Synthetic Polymer Products 
- polyvinyl acetate  
- vinyl acrylic 


• Clay Additives 
- entonite 
- montmorillonite 


 
Table 1 gives an overview of these seven categories listing their attributes, 
limitations, typical application rates, and common names based on Foley 
et al. (1996), UMA Engineering (1987), TTAO (1986), Bolander (1997), 
and Scholen (1992).   
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B. SUPPRESSANT SELECTION TIPS: 
 


Important benefiting factors (Langdon 1980) of dust palliatives that should 
be considered when evaluating and selecting the proper dust palliative 
include: 
 
• Cohering the dust particles to themselves or to larger particles 
• Resisting wear by traffic 
• Remain on the road 
• Resist aging 


 
Based on the above characteristics, the product selection chart shown in 
Table 2 should aid in selecting the most suitable dust palliative (Foley et 
al. 1996; UMA Engineering 1987; Bolander 1997; Bolander 1999; Scholen 
1992; Langdon et. al. 1980; Han 1992).  When using the information in 
Table 2, first perform a soils analysis to classify the surface material.  
Some palliatives require a clay component (plasticity index) or specific 
amount of fines to properly bind and/or agglomerate.   
 
Table 1 provides additional information about dust suppressant limitations, 
application methods, and environmental impact, which helps further in 
selecting the best dust palliative.  


 
C. SUPPRESSANT APPLICATION TIPS: 


 
Once a suitable product is selected, the next step is to determine the 
appropriate application rate and frequency.  Table 1 lists broad ranges of 
application rates for various products that can be used as a guideline.  
Manufacturers literature, past experience, and field or laboratory test plots 
over a square meter (1 square yard) can also be used to help guide in 
determining the appropriate application rate. 


 
Generally higher application rates or increased frequency is required when 
the following conditions are present: 
 
• High traffic volumes with high speeds and larger percentage of truck 


traffic 
• Low humidity conditions, especially when using calcium chloride 
• Low fines content in surface, typically when there is less than 10   


percent passing the 75 µm (No. 200) sieve 
• Poorly bladed surface and/or loose wearing surface. 
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 Table 1 - Road Dust Suppressants 
 


Dust Suppressant 
Category 


Attributes      Limitations Application Origin Environmental Impact


Water • agglomerates the 
surface particles 
together 


• normally, readily 
available 


• evaporates readily 
• controls dust 


generally for less 
than a day 


• generally the most 
expensive and labor 
intensive of the 
inorganic 
suppressants 


• frequency depends 
on temperature and 
humidity; typically 
only effective from 
1/2 to 12 hours 


• any potable water 
source 


• none 


Water Absorbing; 
Calcium Chloride 


(deliquescent) 


• ability to absorb 
water is a function 
of temperature and 
relative humidity; for 
example, at 25oC 
(77oF) it starts to 
absorb water from 
the air at 29% 
relative humidity 
and at 38oC (100oF) 
it starts to absorb 
water at 20% 
relative humidity 


• significantly 
increases surface 
tension of water film 
between particles, 
helping to slow 
evaporation and 
further tighten 
compacted soil as 
drying progresses 


• treated road can be 
regraded and 
recompacted with 
less concern for 
losing moisture and 
density 


• requires minimum 
humidity level to 
absorb moisture 
from the air 


• doesn’t perform as 
well as MgCl in long 
dry spells 


• performs better 
than MgCl when 
high humidity is 
present 


• highly* corrosive to 
metal, highly to 
aluminum and its 
alloys, attracts 
moisture thereby 
prolonging active 
period for corrosion 


• rainwater tends to 
leach out highly 
soluble chlorides 


• if high fines content 
in treated material 
the surface may 
become slippery 
when wet 


• effectiveness when 
less than 20% 
solution has 
performance similar 
to water 


• generally 1 to 2 
treatments per 
season 


• initial application; 
• flake @ 0.5 to 1.1 


kg/m2 (1.0 to 2.0 
#/sy), typical 
application 0.9 
kg/m2 (1.7 #/sy) @  
77% purity 


• liquid 35 to 38% 
residual @ 0.9 to 
1.6 l/m2 (0.2 to 0.35 
g/sy), typical 
application is 38%  
residual 
concentrate applied 
undiluted @ `1.6 
l/m2 (0.35 g/sy) 


• follow-up:@ 1/2 to 
1/3 initial dosage 


• by-product in the 
form of brine from 
manufacture of 
sodium carbonate 
by ammonia-soda 
process and of 
bromine from 
natural brines 


• three forms: 
flake, or Type I @ 
77 to 80% purity 
pellet, or Type II @ 
94 to 97% purity 
clear liquid @ 35 to 
38% solids 


 


• water quality 
impact: generally 
negligible if the 
proper buffer zone 
between treated 
area and water 


• fresh water aquatic 
impact: may 
develop at chloride 
concentrations as 
low as 400 ppm for 
trout up to 10,000 
ppm for other fish 
species 


• plant impact: some 
species susceptible 
such as pine, 
hemlock, poplar, 
ash, spruce, and 
maple 


• potential concerns 
with spills of liquid 
concentrate 
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* C.H. PITT, U of Utah, Results Of Corrosion Tests Performed On Steel Samples In Magnesium Chloride And Various Chemical Solutions. 
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 Table 1 - Road Dust Suppressants (continued) 
 


 * C.H. PITT, U of Utah, Results Of Corrosion Tests Performed On Steel Samples In Magnesium Chloride And Various Chemical Solutions. 
 
 


     Dust Suppressant 
Category 


Attributes Limitations Application Origin Environmental
Impact 


Water Absorbing; 
Magnesium Chloride 
(deliquescent) 


• starts to absorb water 
from the air at 32% 
relative humidity 
independent of 
temperature 


• more effective than 
calcium chloride 
solutions for 
increasing surface 
tension, resulting in a 
vary hard road 
surface when dry 


• treated road can be 
regraded and 
recompacted with 
less concern for 
losing moisture and 
density 


• requires minimum 
humidity level to 
absorb moisture 
from the air 


• more suitable in 
drier climates 


• in concentrated 
solutions slightly * 
corrosive to steel 
(note: some products 
may contain a 
corrosive-inhibiting 
additive), attracts 
moisture thereby 
prolonging active 
period for corrosion 


• rainwater tends to 
leach out highly 
soluble chlorides 


• if high fines content 
in treated material 
the surface may 
become slippery 
when wet 


• effectiveness when 
less than 20% 
solution has 
performance similar 
to water 


• generally 1 - 2 
treatments per 
season 


• initial application: 
28 to 35% residual 
@  1.4 to 2.3 l/m2 
(0.30 to 0.5 g/sy), 
typical application 
is 30% residual 
concentrate 
applied undiluted 
@ 2.3 l/m2 (0.50 
g/sy) 


• follow-up: 
• @ 1/2 initial 


dosage 


• occurs naturally as 
brine (evaporated) 


 


• water quality 
impact: generally 
negligible, function 
of the buffer zone 
between treated 
area and water 


• fresh water aquatic 
impact: may 
develop at chloride 
concentrations as 
low as 400 ppm for 
trout up to 10,000 
ppm for other fish 
species 


• plant impact: some 
species susceptible 
such as pine, 
hemlock, poplar, 
ash, spruce, and 
maple 


• potential concerns 
with spills 


Water Absorbing; 
Sodium Chloride 
(hygroscopic) 


• starts to absorb water 
from the air at 79% 
relative humidity 
independent of 
temperature 


• increases surface 
tension slightly less 
than calcium chloride 


• requires minimum 
humidity level to 
absorb moisture 
from the air 


• moderately corrosive 
to steel in dilute 
solutions 


• tends not to hold up 
as well as a surface 
application 


• generally 1 - 2 
treatments per 
season 


• higher dosages 
than calcium 
treatment 


• occurs naturally as 
rock salt and brines 


 


• same as calcium 
chloride 
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 Table 1 - Road Dust Suppressants (continued) 
 
Dust Suppressant 
Category 


Attributes     Limitations Application Origin Environmental
Impact 


Organic Petroleum 
Products 


• binds and/or 
agglomerates 
surface particles 
because of 
asphalt adhesive 
properties 


• serves to 
waterproof the 
road 


• under dry 
conditions some 
products may not 
maintain resilience 


• if too many fines in 
surface and high in 
asphaltenes it can 
form a crust and 
fragment under 
traffic and in wet 
weather 


• some products are 
difficult to maintain 


• generally 1 to 2 
treatments per season 


• initial:  0.5 to 4.5 l/m2 (0.1 
to 1 g/sy) depending on 
road surface condition, 
dilution, and product 


• the higher viscosity 
emulsions are used for 
the more open-graded 
surface materials 


• follow-up: @ reduced 
initial dosages 


• cutback asphalt: 
SC-70 


• Asphalt emulsion: 
SS-1, SS-1h, 
CSS-1, or CSS-1h 
mixed with 5+ 
parts water by 
volume 


• modified asphalt 
emulsions 


• emulsified oils 
• mineral oils 
 


• wide variety of 
ingredients in 
these products 


• “used” products 
are toxic 


• oil in products 
might be toxic 


• need product 
specific analysis 


• potential concerns 
with spills and 
leaching prior to 
the product 
“curing” 


Organic Nonpetroleum; 
Lignin Derivatives 


• binds surface 
particles together 


• greatly increases 
dry strength of 
material under dry 
condition 


• retains 
effectiveness 
during long dry 
periods with low 
humidity 


• with a high 
amounts of clay, it 
tends to remain 
slightly plastic 
permitting 
reshaping and 
additional traffic 
compaction 


• may cause 
corrosion of 
aluminum and its 
alloys 


• surface binding 
action may be 
reduced or 
completely 
destroyed by 
heavy rain, owing 
to solubility of 
solids in water 


• becomes slippery 
when wet, brittle 
when dry 


• difficult to maintain 
as a hard surface, 
but can be done 
under adequate 
moisture 
conditions 


• generally 1 to 2 
treatments per season 


• initial: 10 to 25% residual 
@ 2.3 to 4.5 l/m2 (0.5 to 
1.0 g/sy), typical 
application is 50%  
residual concentrate 
applied undiluted @ 2.3 
l/m2 (0.50 g/sy) or 


• 50% residual concentrate 
applied diluted 1:1 
w/water @ 4.5 l/m2 (1.0 
g/sy) 


• may be advantageous to 
apply in two applications 


• also comes in powdered 
form that is mixed 1kg to 
840 liters (1 lb  to 100 
gallons) of water and then 
sprayed 


• water liquor 
product of sulfite 
paper making 
process, contains 
lignin in solution 


• composition 
depends on raw 
materials (mainly 
wood pulp) and 
chemicals used to 
extract cellulose; 
active constituent 
is neutralized 
lignin sulfuric acid 
containing sugar 


 


• water quality 
impact: none 


• fresh water 
aquatic impact: 
BOD may be high 
upon leaching into 
a small stream 


• plant impact: none 
• potential concern 


with spills 
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 Table 1 - Road Dust Suppressants (continued) 
 
Dust Suppressant 
Category 


Attributes     Limitations Application Origin Environmental
Impact 


Organic Nonpetroleum; 
Molasses/Sugar Beet 
Extract 


• provides temporary 
binding of the 
surface particles 


• limited availability • not researched • by-product of the 
sugar beet 
processing 
industry 


• water quality impact: 
unknown 


• fresh water aquatic 
impact: unknown 


• plant impact: 
unknown, none 
expected 


Organic Nonpetroleum; 
Tall Oil Derivatives 


• adheres surface 
particles together 


• greatly increases 
dry strength of 
material under dry 
conditions 


 


• surface binding 
action may be 
reduced or 
completely 
destroyed by long 
term exposure to 
heavy rain owing 
to solubility of 
solids in water 


• difficult to maintain 
as a hard surface 


• generally 1 
treatment every 
few years 


• initial: 10 to 20% 
residual solution 
@ 1.4 to 4.5 l/m2 
(0.3 to 1.0 g/sy); 
typical application 
40 to 50% residual 
concentrate 
applied diluted 1:4 
w/water @ 2.3 l/m2 
(0.50 gal/sy) 


• distilled product of 
the kraft (sulfate) 
paper making 
process 


 


• water quality impact: 
unknown 


• fresh water aquatic 
impact: unknown 


• plant impact: 
unknown 


 


Organic Nonpetroleum: 
Vegetable Oils 


• Agglomerates the 
surface particles 


• limited availability 
• oxidizes rapidly, 


then becomes 
brittle 


• generally 1 
treatment per 
season 


• application rate 
varies by product, 
typically  1.1 to 2.3 
l/m2 (0.25 to 0.50 
g/sy) 


• the warmer the 
product, the faster 
the penetration 


• follow-up: apply at 
reduced initial 
dosages 


• some products: 
canola oil, 
soybean oil, 
cotton seed oil, 
and linseed oil 


• water quality 
impact: unknown 


• fresh water aquatic 
impact: some 
products have been 
tested and have a 
low impact 


• plant impact: 
unknown, none 
expected 
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 Table 1 - Road Dust Suppressants (continued) 
 
Dust Suppressant 
Category 


Attributes     Limitations Application Origin Environmental
Impact 


Electrochemical 
Derivatives 


• changes 
characteristics of 
clay size particles 


• generally effective 
regardless of 
climatic conditions 


• performance 
dependent on fine 
clay mineralogy 


• needs time to “set-
up”, i.e. react with 
the clay fraction 


• difficult to maintain 
if full strengthening 
reaction occurs 


• limited life span 


• generally diluted 1 
part product to 
anywhere from 
100 to 600 parts 
water 


• diluted product 
then used to 
compact the 
scarified surface 


• typical products 
include; sulfonated 
oils,   ammonium 
chloride enzymes, 
ionic products 


 


• need product 
specific analysis 


• some products are 
highly acidic in their 
undiluted form 


Synthetic Polymer 
Derivatives 


• binds surface 
particles because of 
polymers adhesive 
properties 


 


• difficult to maintain 
as a hard surface 


• generally 1 
treatment every 
few  years 


• initial: 5 to 15% 
residual solution 
@ 1.4 to 4.5 l/m2 
(0.3 to 1.0 g/sy); 
typical application 
is 40 to 50% 
residual 
concentrate 
applied diluted 1:9 
w/water @ 2.3 l/m2 
(0.50 gal/sy) 


• by product of the 
adhesive 
manufacturing 
process 


• typically 40 to 60% 
solids 


 


• water quality 
impact: none 


• fresh water aquatic 
impact: generally 
low 


• plant impact: none 
• need product 


specific analysis 


Clay Additives • agglomerates with 
fine dust particles 


• generally increases 
dry strength of 
material under dry 
conditions 


• if high fines content 
in treated material, 
the surface may 
become slippery 
when wet 


• generally 1 
treatment every 5 
years 


• typical application 
rate is at 1 to 3% by 
dry weight 


• mined natural clay 
deposits 


 


• water quality 
impact: unknown 


• fresh water aquatic 
impact: none 


• plant impact: none 
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 Table 2 Product Selection Chart 
 


 Traffic Volumes, Average Daily 
Traffic 


 
Surface Material 


 
Climate During Traffic 


    Plasticity Index Fines (Passing 75 µm, No.200, Sieve)    
 
 


Dust Palliative 


 
Light, 
<100 


Medium 
100 to 
250 


Heavy, 
>250 
(1) 


 
 


<3 


 
 


3-8 


 
 


>8 


 
 


<5 


 
 


5-10 


 
 


10-20 


 
 


20-30 


 
 


>30 


Wet 
&/or 


Rainy 


 
Damp 
to Dry 


 
Dry 
(2) 


Calcium 
Chloride 


A             A B C B A C B A B C
(3) 


C 
(3,4) 


A C


Magnesium 
Chloride 


A              A B C B A C B A B C (3) C (3,4) A B


Petroleum                B B B A B C B
(5) 


B B
(6) 


C C B
(3) 


A B


Lignin               A A B C B A
(6) 


C B A A B
(3,6) 


C 
 (4) 


A A


Tall Oil A B C A B C C B A (6) B 
(6) 


C    B A A


Vegetable Oils B C C B B B C B B C C C B B 
 


Electro-
Chemical 


A              B B C B A C B A A A B
(3,4) 


B B


Synthetic 
Polymers 


A               B C A B C C A A (6) C
 


C B A A


Clay Additives 
(6) 


A               B C A A B A B B C C C
(3) 


b A
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Legend 
 
 A  =  Good    B  =    Fair    C  =   Poor 
Notes: 
 (1)  - May require higher or more frequent application rates, especially with high truck volumes. 
 (2)  - Greater than 20 days with less than 40% relative humidity. 
 (3)  -  May become slippery in wet weather. 
 (4)  -  May leach out in heavy rain. 
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 (5)  -  SS-1 or CSS-1 with only clean, open-graded aggregate 
 (6)  -  Road mix for best results. 
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 D. GENERAL APPLICATION TIPS: 
 


The performance of any dust suppressant is related to many application 
factors. Application method, rate, and frequency and product 
concentration represent a few of these factors.  A stable, tight surface that 
readily sheds surface water is another.  If properly applied and 
constructed, a longer life and higher level of service can be expected from 
the dust abatement efforts (Foley et al. 1996; UMA Engineering 1987; 
Washington Dept. of Ecology 1996; Giummara, Foley, and Cropley 1997).  
Since dust suppression and road maintenance are usually combined, it is 
prudent to include the following practices in the maintenance and 
rehabilitation of road surfaces prior to applying a dust palliative: 
 
• Repair unstable surfacing and/or subgrade areas 
• Adequately drain (crown and cross-fall) the road surface 
• Remove bony (poorly graded) surface material 
• Grade sufficient depth of roadway to remove ruts, potholes, and  


erosion gullies 
• Compact the roadway (depending on treatment and sequence of     


operations). 
 


Maximum benefits can also be realized by achieving adequate penetration 
of the liquid dust suppressant.  This penetration should be on the order of 
10 to 20 mm (3/8 to 3/4 inches).  Proper penetration mitigates loss of the 
palliative resulting from surface wear.  Adequate penetration also resists 
leaching, imparts cohesion and resists aging (Langdon 1980). 


 
Application tips that apply to all liquid dust suppressant products include: 
 
• Apply suppressants, especially salts, immediately following the wet 


season. 
• If possible, apply after rain so materials are moister (aids mixing) and 


more workable. If applied just before a rain the material may wash 
away. 


• Adhere to manufactures’ recommendations on minimum application 
rate, compaction and curing time prior to allowing traffic. 


• If the surface material is dry, dampen, except when using cut-back 
asphalt products. 


• If a hard crust is present, break up and loosen the surface. 
• Use a pressure distributor to uniformly distribute the dust suppressant. 
• Ensure that the necessary “residual” of the product is applied. The 


residual is the amount of product that remains after the evaporation of 
water from the concentrate, as well as that used to dilute the product 
prior to application.  The residual (sometimes called solids or binder) is 
the portion of the product that is responsible for the binding and/or 
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agglomeration of the particles. 
 


E. WATER APPLICATION TIPS: 
 


Regular, light watering is more effective than less frequent, heavy 
watering. 


 
F. CHLORIDE APPLICATION TIPS: 
 


  Light compaction is recommended after a chloride brine application. 
 


G. PETROLEUM APPLICATION TIPS: 
 


Soil type and density greatly affect the rate and amount of penetration.  In 
all instances, it is desirable to attain a 12 to 25 mm (1/2 to 1 inch) 
penetration.  Most products (with the exception of SS- and CSS-1) will 
penetrate and coat most soils if they have been loosened by scarification.  
For surfaces which have not been scarified; only those products with low 
viscosities will penetrate. 


 
H. ORGANIC NONPETROLEUM APPLICATION TIPS: 
 


Remove loose material prior to application unless one is going to road-mix 
or compact after the spray application.  When applying vegetable oils the 
top 25 to 50 mm (1 to 2 inches) of the surface should be loose to improve 
penetration. 


 
I. ELECTRO-CHEMICAL APPLICATION TIPS: 
 


  Typically these products are mixed into the road surface. 
 


J. POLYMER APPLICATION TIPS: 
 
Light compaction is recommended after a polymer application unless the 
polymer is mixed into the road surface. 


 
K. CLAY ADDITIVE APPLICATION TIPS: 
 


Ensure that the clay and associated water used for compaction is 
uniformly distributed throughout the surface material.  Requires a 
minimum of 8 passes with a motor-grader or use of a cross-shaft rotary 
mixer. 
 
All dust suppressants have a limited lifespan and require regular 
applications to satisfactorily control dust on a long-term basis.  
Subsequent applications should be made if and when dust levels exceed 
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acceptable levels.  These subsequent applications may be lighter than the 
initial application. 


 
L. ENVIRONMENTAL IMPACTS: 


 
Any suppressant ingredient may migrate due to carelessness in 
application, run-off, leaching, dust particle migration, or adhesion to 
vehicles.  Carefully review the product literature, Material Safety Data 
Sheet, and manufacturer’s instructions before purchase and use.  
Observe all safety precautions and follow manufacturer’s directions when 
handling, mixing, and applying dust suppressants.  Application of all dust 
suppressants must comply with federal, state, and local laws and 
regulations.  These vary by locality and need to be checked prior to 
implementing the dust abatement program. 
 
The primary environmental concern with dust palliatives is how they 
impact the groundwater quality, freshwater aquatic environment, and plant 
community.  Take all necessary precautions to keep dust palliative 
material out of water drainage’s and roadway ditches leading to streams. 
 
The impact of dust palliatives on groundwater quality is based on how the 
suppressant migrates to the local groundwater table in conjunction with 
the chemicals used in the suppressant.  Chemical analysis of the 
suppressant will assist in determining if harmful constituents are present.  
Knowing the depth to groundwater and the permeability of the native soil 
will assist in determining how and if the chemicals will leach to the 
groundwater table.  A direct way to evaluate the contamination of harmful 
constituents to the groundwater table is to conduct water quality sampling 
of the surrounding area before and after dust palliative application. 
 
The impact of dust palliatives on the freshwater aquatic environment is 
measured by both the toxicity to fish and the availability of oxygen.  Each 
state sets its own standards and may vary by watershed and the type and 
age of the fish population.  The test to determine toxicity is the LC50 test 
and the test to determine available oxygen is the Biochemical Oxygen 
Demand (BOD) test.  The LC50 test measures the lethal concentration 
(LC) of product, expressed in parts per million (ppm) that will produce a 50 
percent mortality rate in the test group in 96 hours. The larger the 
concentration, the less toxic the material.  Typically, less than 100 ppm is 
considered toxic, 1,000 ppm is considered practically nontoxic, and 
greater than 10,000 is considered nontoxic.  The BOD test measures the 
oxygen used by microbes as it digests (feeds on) the product in water.  
Typically the products that are derived from organic nonpetroleum 
products would be the most likely to have high BOD results. 
 
There are no standard tests for measuring how dust palliatives impact the 
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plant community; however, some tests have been performed that simply 
observe the impact on plant life. 
 
Addo and Sanders (1995) summarize a number of environmental impact 
studies of the use of various chlorides on water quality, plants, and 
animals.  Heffner (1997) updates the work by Schwendeman (1981) 
concerning the environmental impacts of some of the most common dust 
palliatives used by the USDA Forest Service.  Based on their effort the 
following is recommended when using these palliatives once or twice a 
year at their typical application rates: 
 


Lignosulfonate - Determine prior to application if significant 
migration (water drainage) might occur from the treated area into 
local streams, ponds, and lakes.  Ensure that migration will not 
impact the oxygen needs of the aquatic community. 
 
Calcium and Magnesium Chlorides - Restrict the use of chlorides 
within 8 meters (25 feet) of a body of water.  In areas of shallow 
groundwater determine if significant migration of the chloride would 
reach the groundwater table.  Restrict the use of chlorides if low 
salt tolerant vegetation is within 8 meters (25 feet) of the treated 
area.  Typical low tolerant vegetation includes various varieties of 
alder, hemlock, larch, maple, ornamentals, and pine. 


 
Evaluations of any of the other dust palliatives have not been made.  If 
there is a concern regarding the impact of a dust palliative on the 
environment, then as a minimum, the LC50 and BOD tests should be 
performed.  Results can then be used to estimate the potential impact of 
the dust palliative in question on the local aquatic and plant communities. 
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