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Kamloops, a city with a population of approximately 100,000 is located in the Thompson Okanagan 
Region of British Columbia [1]. It is an epicenter of industry with a pulp mill, mines, cement plant, lime 
plant and water treatment facilities to name just a few. Currently there are two mines located near the 
city: the New Afton mine operated by New Gold Inc., which is an underground operation situated 
approximately 10 km away producing an average of 75 million pounds of copper and 80 thousand 
ounces of gold annually [2] and the Highland Valley Copper mine operated by Teck Resources Limited, 
an open pit mine located approximately 50 km away that has yielded more than 1,100 Mt of ore since its 
inception [3]. However, it is important to recognize that mining is not the only industrial process 
emitting airborne particulate matter in the Kamloops area.  
 
Heavy metals are emitted from many different industrial processes including mining, pulp, cement and 
coal production [4-6]. Therefore, there is potential for heavy metals to be present in dust. Dust particles 
deposit onto the soil surface, making them susceptible to being absorbed into the soil. In Kamloops 
specifically, examples of these industries are the Domtar Pulp mill, CP and CN railroad lines, and 
Lafarge cement plant, all of which may introduce heavy metals into the environment. With all of this 
industry in the greater Kamloops area that may be contributing heavy metal content to the soils, now is a 
perfect time to determine a baseline for existing metal content within Kamloops' soils so that future 
investigations will have a preexisting baseline.  
 
Soil is not deposited homogeneously on the Earth. It develops over time with the influence of living 
organisms, climate, topography, and parent material separating it into stratified layers known as 
horizons. They differ from adjacent horizons in properties such as colour, structure, texture and 
consistency, chemical, biological, and mineral composition. Each horizon is considered separately, as 
differences in composition, as well as other environmental influences may lead to accumulation or 
illuviation of toxic heavy metals in a specific horizon [7].  
 
Soils were collected at several locations around Kamloops and divided into the different horizons for 
analysis. Analysis of select elements by flame atomic absorption spectrometry was previously conducted 
at TRU [8].   Synchrotron X-ray fluorescence (SR-XRF) analysis offers several advantages for a large-
scale characterization study: it is rapid, is non-destructive, and the measurement is performed on the soil 
sample, “as is” – it does not require sample dissolution or digestion. An initial suite of samples was 
analyzed at both the IDEAS beamline at the CLS (excitation energy ~ 13.5 keV) and at 20-ID at the 
CLS@APS (excitation energy ~ 26 keV) for comparison between different excitation energies. SR-XRF 
MCA spectra were analyzed using the Peakaboo software [9] developed at Western University.  
SR-XRF analysis reveals variability in element distribution both vertically through the different soil 
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horizons and across the region. Analysis of the parent C-horizon reveals the elemental composition of 
uncontaminated Kamloops soils, and serves as a baseline composition in this study. Metals in the A-
horizon are likely to include anthropogenic contributions. 2D SR-XRF maps showing variations in Fe, 
Cu, and Cr distribution within an A horizon soil sample, along with the average SR-XRF MCA 
spectrum with Fe, Cu, and Cr labeled is shown in Figure 1. Differences in composition between the C, 
B, A, and O horizons may be indicative of deposition and incorporation of dusts emitted from regional 
industry. The results of this project are now part of a larger PCA analysis to identify industry-specific 
contributions to the metal content in soils. Further PCA analysis incorporating the SR-XRF results with 
other environmental and geographical variables will be conducted to develop an in-depth understanding 
of the mechanisms controlling dust transport, settling, and aging in the greater Kamloops area [10].  
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Figure. 1. SR-XRF maps collected with a spot size of 3 µm x 3 µm and a step size of 50 µm showing 
the distribution of Fe, Cu, and Cr in an A horizon soil sample along with the average SR-XRF MCA 
spectrum for the mapped sample.  
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