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As part of the remediation of the petroleum hydrocarbon (PHC) spill causing the contamination of
the Iqaluit public water supply, the City wanted to confirm the contamination was due to the rupture
of an historic underground storage tank (UST) located below the water treatment plant (WTP). In
order to determine the PHC contamination found below and within the WTP was a result of fuel
which leaked from the tank following a rupture, ultraviolet (UV) fingerprints were developed for
samples collected from the UST during the removal of the tank and several locations from the area
below the WTP which has since been termed “the void”.
A UV fingerprint of the remaining liquid content from the UST was compared to two UV
fingerprints of samples collected from the void; (1) a rusty piece of metal collected below the UFST
which had a layer of black residue and (2) a black tar-like substance found on the floor of the void.
A comparison of the resultant fingerprint data (Figure 1) determined the liquid from the UST was
similar to both the rusty piece of metal and the tar-like substance. The minor difference in the UV
fingerprint of the tar-like substance was due to the presence of rust in the UST and rusty metal
samples.
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Figure 1: UV Spectral fingerprint of samples from the UST, a rusty metal piece, and a black tar-like substance.

Since it is believed that the crude fuel in the UST and separated overtime, with the volatile fractions entering the vapour
space of the void while the heavier non-volatile fractions remained; it is suspected the smaller molecular size of the
F1&F2 fractions were able to penetrate the concrete more readily allowing these compounds to migrate into the
drinking water while the F3&F4 compounds remained as globules on the surface of the concrete. Volatile F3&F4
compounds would have a larger molecular size and would not migrate through the concrete as readily as the F1&F2
fractions, forming concentrated oil globules as observed in Figure 2. To further show the absence of the lighter F1&F2
fractions a sample of jet fuel was obtained and a spectral UV fingerprint was developed.

Figure 2: Photos of samples collected from the Void and the liquid within the UST.

Comparison of the spectral fingerprints collected from the UST and the oil globules to that of a sample of jet fuel
showed a significant difference in their respective profile (Figure 3). This result provided further evidence that the crude
fuel product from the UST fractionated and separated overtime. Smaller molecular sized F1&F2 PHC compounds were
able to penetrate the concrete and contaminate the drinking water contained within the WTP tanks. The heavier F3&F4
fractions were unable to migrate through the concrete and remained in the void, on both the floor of the void or as
globules on the underside of the below ground concrete tanks of the WTP.
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Figure 3: Comparison of the spectral fingerprint for jet fuel compared to samples collected from the Void.
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