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Polycyclic Aromatic Hydrocarbons

> PAHs are molecular markers for
Incomplete combustion.

> Sources of PAHs in Glacier NP
o Forest Fires (natural)

o Burning Fossil Fuels (vehicles)
o Industry (Al smelters)
o OIl and Gas Flares
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Presenter
Presentation Notes
Flares burn or vent (oil and gas) - east side of divide

Industry (Al smelter) on west side of divide



Fires & vehicles ruled out
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Presenter
Presentation Notes
Log scale

GLAC order of magnitude greater than other parks

Snyder Lake (west side) has the highest concentration, flux as compared to any other site; Oldman is close 2nd or 3rd, always behind Snyder
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Presenter
Presentation Notes
PAHs appeared in sediment in 50s; an order of magnitude jump in deposition recorded by sediment 



Snyder higher in flux at that time; Al smelter started in 50s
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Presenter
Presentation Notes
Trends vary E vs. W: two different trends, two different sources

Positive in Oldman, Negative in Snyder (PAHs have been decreasing in Snyder where Al smelter resides)
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Presenter
Presentation Notes
Al smelter on west side emits 14 tons of PAHs and 65 tons of HF per year.

During WACAP, running at capacity


UNITED STATES Snyd er Lake
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Presentation Notes
Decreases in capacity during 2003-2004 were evident in the snowpack at Snyder Lake
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Presenter
Presentation Notes
Ratios of PAHs differ by source

Fraction ratios: each source diff. ratio of PAHs

Compare ratio of sources to ratio of samples. Fingerprinting


PAH Ratios in Glacier National Park:
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Presenter
Presentation Notes
Evidence to rule out one possible source and also to help us identify otherwise



In snow and lichen, PAHs are indicative of smelter

Sediment PAHs varied – prior to 1955, indicative of wood comb; after that, Al smelter




Conclusions

> Snyder Lake receives a greater PAHSs
load than any other WACAP site.

> Glacier NP is receiving PAHs from two
different major sources

> The continental divide can influence
PAH atmospheric transport and
deposition in Glacier NP

~ Evidence suggest that Snyder Lake in = ;
influenced by a local alumin elter
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Presenter
Presentation Notes
Recent increases of PAHs in Oldman are due to oil and gas activities
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Radiometric Sediment Dating
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Radiometric Sediment Dating
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Calculating Doubling Times and
Half-lives
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Winter Deposition
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Winter Deposition

Oldman Lake, Glacier National Park Mills Lake, Rocky Mountain National Park
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