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Golder Associates Ltd. (Golder) has carried out a preliminary assessment of alternative dust control measures 

that could potentially be used at the Cache Creek Landfill (Landfill) in lieu of magnesium chloride and water, 

which are presently used for dust control at the Landfill.  The scope of this assessment includes a literature 

review of dust control technologies that are available and have been previously employed at other sites, and 

identification of the advantages and disadvantages of these technologies.  This technical memorandum, which 

forms a part of the 2009 Annual Report for the Landfill, summarizes the results of the literature review and 

presents Golder’s recommended dust control measures for the Landfill. 

 

1.0 AVAILABLE DUST CONTROL TECHNOLOGIES 

In this assessment, Golder has carried out a literature review of dust control technologies that are available and 

have been employed previously at other sites.  The results of the review indicate that the following dust control 

technologies have been used in the past: 

 Chloride salts; 

 Organic non-bituminous dust suppressants; 

 Petroleum-based binders; 

 Electro-chemical stabilizers; 

 Polymers; 

 Microbiological binders or enzyme slurries; and 

 Cementitious binders. 
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The working principle and examples of commercially-available products for each technology are summarized in 

Table 1. 

Table 1: Working Principles and Examples of Dust Control Technologies 

Technology Working Principle Available Products 

Chloride salts 
Absorb water or increase surface tension to 
bind subgrade particles 

 Calcium chloride; 

 Magnesium chloride; or 

 Sodium chloride. 

Organic non-bituminous 
dust suppressants 

Bind particles physically and chemically 

 Lignosulphonates and resins; 

 Sulphite pulp mill liquors; 

 Tall oil pitch; 

 Pine tar; 

 Vegetable oils; or 

 Molasses. 

Petroleum-based 
binders 

Generate insoluble seals on subgrade, thus 
preventing dust generation 

 Cutback asphalts; 

 Emulsified asphalts; 

 Dl10; 

 Bunker C; or 

 Waste oil. 

Electro-chemical 
stabilizers 

Attract dust particles and bind them by 
electrostatic charges, as well as expel 
adsorbed water and enhance compaction 

 Sulphonated petroleum; 

 Ionic stabilizers; or 

 Bentonite. 

Polymers 
Use long-chain molecules to adhere 
subgrade particles and link them together  

 Polyvinyl acrylics; or 

 Acetates. 

Microbiological binders 
or enzyme slurries 

Reduce dust generation by enhancing 
compaction of the subgrade 

 Cryptogams; 

 Blue-green algae inoculants; or 

 Enzyme slurries. 

Cementitious binders Bind particles chemically and permanently 

 Cement; 

 Calcined gypsums; or 

 Various lime products. 
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2.0 PRELIMINARY ASSESSMENT OF TECHNOLOGIES 

Table 2 summarizes the advantages and disadvantages of each technology identified in Table 1. 

Table 2: Advantages and Disadvantages of Dust Control Technologies 

Technology Advantages Disadvantages 

Chloride salts 

 Easy application; 

 Applicable for semi-arid, semi-humid 

and humid climates; 

 Low cost; 

 Durable and effective (reportedly to 

have resulted in 30% to 80% dust 

generation reduction); and 

 Well-established application history 

in civil and mining applications. 

 Re-application required; 

 Potential leaching to nearby 

vegetation, water and aquatic life; 

and 

 Surface may be slippery after 

application. 

Organic non-
bituminous chemicals 

 Low biodegradability; 

 May make use of industrial waste 

products; 

 Applicable for semi-arid and arid 

climates; and 

 Applicable for subgrade having 

medium and high fine contents. 

 Re-application required; 

 Sticky, odorous and visually 

unattractive; 

 Surface may be slippery after 

application; 

 Potential to affect surface water and 

groundwater; and 

 Rainfall can hinder effectiveness. 

Petroleum-based 
binders 

 Can achieve effective dust control; 

and 

 Emulsified asphalts are applicable 

for a range of climates and are 

relatively inexpensive. 

 Hydrocarbon solvents in cutback 

asphalt may pose environmental and 

health risks; 

 Emulsified asphalts may be sticky, 

odorous, visually unattractive, and/or 

pose environmental risks; 

 Bunker C may adversely impact 

surrounding water quality; 

 Waste oil may contain environmental 

and health-damaging contaminants; 

and 

 Require curing. 

Electro-chemical 
stabilizers 

 Applicable for a range of climates; 

 Bentonite is good for subgrade 

containing low fines and plasticity; 

and 

 Environmentally acceptable. 

 Effectiveness of dust control is 

variable; 

 More expensive product; and 

 Some products (e.g., sulphonated 

petroleum) may prohibit plant 

growth; and 

 Bentonite is sticky. 
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Technology Advantages Disadvantages 

Polymers 

 Applicable for a range of climates; 

 Environmentally acceptable; and 

 Effective. 

 More expensive product; and 

 Longevity is not well-established. 

Microbiological binders 
or enzyme slurries 

 Applicable for arid climates; and 

 Effective. 

 More expensive product; 

 Require curing; and 

 Longevity is not well-established. 

Cementitious binders  Effective and durable.  More expensive product; and 

 Require curing. 

 

3.0 RECOMMENDATION 

Based on the results of this preliminary assessment, Golder recommends that chloride salts (e.g., magnesium 

chloride) be used at the Landfill for dust control because they are inexpensive, easy to apply on site, and have 

been observed to be effective at the Landfill.  The other technologies are not considered to be suitable for use at 

the Landfill primarily because they are more costly and there is less experience with these products, as well as 

due to the following reasons: 

 Organic non-bituminous dust suppressants – they may cause aesthetic and/or odour issues, and may 

potentially affect surface water or groundwater near the Landfill; 

 Petroleum-based binders – they may pose environmental risks on the properties near the Landfill and 

require curing; 

 Electro-chemical stabilizers – their effectiveness is uncertain; 

 Polymers – their longevity is not well-established; 

 Microbiological binders or enzyme slurries – they require curing and their durability is not well-established; 

and 

 Cementitious binders – they require curing and their effectiveness is not well-established. 
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