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1. Introduction
Mining companies routinely invest heavily in dust control strategies, inclusive of watering affected surfaces to
increase cohesion, applying surfactants to bind and protect particularly emissive surfaces, and planting of vegetation
to increase aerodynamic roughness and provide shelter. However, there are costs (financial and environmental)
associated with each of these treatments, while their relative efficacy has not been quantified to this date for most
sites. A set of experiments designed to investigate the efficacy of water-spraying as a dust mitigation strategy is
reported in this case study. The field site involved a system of tailings ponds at a mine site in Southern Ontario. This
report is based on a pilot study conducted in 2013. A more comprehensive study is in progress.

Goal: The goal of this study is to provide information that will allow mine operators to optimize their water use for
fugitive dust mitigation. This will not only help in improving air quality, but also in conserving water resources.

Fig. 3: Wind rose plot showing prevailing wind
directions on the study site.

Fig. 4: “Dust rose” showing the variation of PM10
concentration with wind direction.
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Estimated “moisture erodibility threshold” for a hypothetical soil with 45%
clay content, based on the model of Fecan et al. (1999). The mine operator
should aim to keep the tailings surface moisture just above this line at all
times. Excessive water spraying, as obvious in this case, is inefficient. It can
lead to water wastage and increase in energy required for pumping.
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Temperature, humidity, wind speed and direction were
measured (Jun-Nov.) at 10-minute sampling rate using
sensors mounted on a portable climate tower (Fig. 1).
PM10 emission was measured (Jun-Nov.) at 1-minute
sampling rate by a set of three DustTrakTM monitors
also mounted on the tower. Saltation mass flux was
measured using a cluster of BSNE sand traps (Fig. 2)
Tailings surface moisture was measured using the
Terrestrial Laser Scanner (TLS) technique. The return
intensity signal from a Leica Scanstation C10 laser
scanner was calibrated against gravimetric moisture
content.
Wetting front through soil profile was measured using
a set of four Time Domain Reflectometry (TDR)
probes.

 Prevailing wind direction is Southwesterly; highest
PM10 concentration occurs when the wind is blowing
Northeasterly (Fig. 3 & 4). Wind direction is
important because the points of impingement (POI)
are downwind of the tailings ponds in the North-east
direction.
 PM10 concentration scales with windspeed sometimes in phase, and sometimes with the wind
speed lagging behind by up to 5 hours (Fig. 5).
 TDR measurements of the surface moisture indicate
excessive rate of water application, which can easily
lead to water wastage. An effective water-spraying
schedule can be developed by keeping surface
moisture just above the “moisture erodibility
threshold” (Fig. 6).
 The TLS technique provides a high resolution surface
moisture map which serves as a good guide towards
planning an efficient water-spraying schedule and
suppressing dust emissions (Fig. 7 & 8).
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3. Methods

4. Results (Preliminary)
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1. Quantify dust (PM10) emission from the tailings ponds.
2. Monitor temporal and spatial variations in surface
moisture.
3. Examine the effect of surface moisture on PM10 emission.

Fig. 2: A cluster of BSNE sand traps installed to
measure saltation mass flux in a bare section of the
site. Saltation is the major driver of dust emission.
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2. Objectives

Fig. 1: Instruments and sensors on a 3-meter high
climate tower in a vegetated section of the
tailings site.
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Fig. 5: PM10 concentration variation with time at a
height of 2m above the tailings surface.

Fig. 6: Variation in the volumetric moisture of the
tailings surface, with the peaks indicating waterspraying events.
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5. Take-away Message
 The TLS technique and the TDR can be deployed to effectively monitor surface moisture, and the efficacy of waterspraying.
 With proper planning, mine operators can create effective dust mitigation strategies to protect air quality and conserve
water resources.
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Fig. 7: Gravimetric moisture content determined
from the TLS return signal intensity showing the
differential wetting of the surface following a
water-sprinkling event.
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Fig. 8: TLS scan for the study site. The surface
moisture which is a controlling factor for dust
emission is estimated by calibrating moisture from
the TLS return signal intensity values.

