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Figure 3. Diagnostic ratios (left to right) for Benzo[a]anthracene over the sum of Benzo[a]anthracene and Chrysene (BaA/(BaA+Chrys)), Figure 6. Progression of fuel sources utilized in Denmark through time with corresponding emission factors and PAH
Methylphenanthrene over the sum of Methylphenanthrene and Phenanthrene (MePhe/(MePhe+Phe)), and Fluoranthene over the sum characteristics.

of Fluoranthene and Pyrene (Flu/(Flu+Pyr)) with sources for each.

CONCLUSIONS

* The urban location of Lake Botanisk provides a unique opportunity for monitoring historical trends in PAH emissions in Copenhagen due to its long undisturbed record (~400 years).
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* |ts isolation from other bodies of water suggests that hydrocarbon concentrations within the sediments are predominantly derived from atmospheric deposition within the lakes watershed.
* Combustion trends, as delineated by PAH source diagnostic ratios, parallel fuel shifts and technological advancements throughout Denmark’s history (Figure 6).

- From 1600 — 1850 wood was the primary fuel source, resulting in the production of high levels of alkylated PAHs (Figure 3).

- 1860 — 1950 was marked by a shift towards coal combustion, producing high levels of particulate matter and high molecular weight PAHs (Figures 4-5).

- Shifts in fuel sources and PAH emissions are seen in more recent years due to political events (e.g. OPEC oil crisis), and improvements in air quality regulation and combustion technology.

* Known historical records of fuel usage and political events can be used to support the accuracy of certain source diagnostic ratios to determine the source of PAHs in sediment cores.

* In addition, the results provide a background against which current PAH concentrations can be compared to determine whether emissions have returned to preindustrial levels.
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