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Indicator Fact Sheet

(21) Hazardous substances in lakes

Key message

There are elevated levels of heavy metals or organic micropollutants in several lakes in the Nordic countries.

In a few cases, fish are so contaminated, that it is recommended not to eat it.

The concentrations of the old substances PCB and DDT seem to be decreasing.

Figure 3.1 Pb concentration (µg/l) in lakes in the Nordic countries autumn 1995 (Denmark autumn/winter 1996)
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Pb µg/l             % obs. in the range

<0.30                67%

0.30 -  0.50       14%

0.50 - 0.70         7%

> 0.70              12%


Notes: >>add relevant notes in the indicator fact sheet word document, as they should appear in the final publication<<

Sources:  Skjelvåle et al. .Heavy metal surveys in Nordic lakes; harmonised data for regional assessment of critical limits
Results and assessment 

There is limited information on hazardous substances in European lakes. The most comprehensive information is from the Nordic countries. 

Under the “Nordic lake survey” 1995, the heavy metal concentrations in the water of 3000 lakes was measured, giving an overview of the occurrence in different parts of the Nordic countries. The concentrations of lead (Pb) are low (< 0.1 µg/l) in the northern parts of the countries and in areas of high altitude, corresponding to areas with low population density and low consumption of gasoline, which is a major source of lead pollution. In the southern parts of the countries there are often elevated concentrations of up to 1-10 µg/l. This goes in particular for south-western Norway due to high deposition from long-range air pollution. Cadmium and Zink follow a similar general geographical distribution whereas the occurrence of other heavy metals are to a higher extent determined by bedrock geology in combination with indirect effects from acidification.

Many metals and organic micropollutants are sparingly soluble in water. They adhere to suspended matter and eventually deposit to the sediment. Many substances are also bioaccumulating. Because of these properties, the highest concentrations of hazardous substances are usually found in the sediment and in tissue of biota. Samples of sediment and biota holds information on the pressure from hazardous substances, integrated over a longer period. 

A survey in the late 1990s on hazardous substances in lake fish showed that the levels are generally low with a few exceptions. In fish from the large lakes Mjøsa and Randsfjorden there were elevated levels of PCBs and DDTs, particularly in predatory fish such as trout and burbot. The livers of burbot in Mjøsa had also very high concentrations of brominated flame retardants and the trout in lake Mårvatn the trout contained high concentrations of dioxins. These examples of contamination in specific lakes are most likely caused by local point sources, but there is also a general trend for higher concentrations of both organic pollutants and mercury in southern Norway than in the north. Due to the contamination of fish it has been recommended that pregnant women should not eat large specimens of certain predaceous fish species, and that the liver of burbot from certain lakes should not be eaten at all.

In a number of Swedish lakes, the concentrations of some hazardous substances in fish tissue have been followed since the late 1960’s. There has been a decrease in the persistent pollutants PCB and DDT (including derivatives) as exemplified by fig, but also a-HCH and HCB have fallen. Contrary to this, the concentrations of brominated flame retardants in lake Bolmen have been stable after an increase during the 1970s. While PCB and DDT are found in the highest concentrations in southern Sweden where they have been used most intensely, the more volatile HCH and HCB are found in similar concentrations throughout the country due to long-range air transport.

Fig. x. PCB and DDT in pike from lake Storvindeln
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Source: Swedish EPA (Naturvårdsverket). www.internat.environ.se
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Meta data
Technical information
1. Data source: national  SoE

2. Description of data:

3. Geographical coverage: Nordic countries

4. Temporal coverage: 1965-

5. Methodology and frequency of data collection: Ad hoc

6. Methodology of data manipulation, including making ‘early estimates’:

Quality information
7. Strength and weakness (at data level): 

8. Reliability, accuracy, robustness, uncertainty (at data level):

9.
Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 

Relevancy: <see Description of elements for definitions>

Accuracy:

Comparability over time:

Comparability over space:

Further work required 

<< for most indicators necessary; insert short description
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