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Introduction 
In 1994, alarming results concerning the contamination levels of persistent organic pollutants 
(POPs) in fresh water fish (Salvelinus alpinus) and sediment from lake Ellasjoen (BjomiJj'a) were 
presented [1]. Based on these findings, a comprehensive and multidisciplinary national research 
endeavour co-ordinated by Akvaplanrniva and jointly funded by the Research council of Norway 
and State Pollution Control Authority of Norway (SFT) was started in 1999 to gain scientific 
insight about the contamination status for persistent pollutants at the Ellasjoen area on Bjomiaya. 
The main questions to be answered in this still ongoing research project were formulated. How 
strong is the influence of atmospheric long-range transport on the POP levels in the Southern 
Barents Sea region? Where are the sources of the persistent organic pollutants found in the 
Southem Barents Sea region? Based on information given by the Norwegian Meteorological 
institute, in average, more than 30% ofthe summer time, fog events aire occulting. Therefore, in 
addition to ambient air and snow samples, also fog water was collected in order to assess fog as 
medium for tt-ansport and deposition pathways at Bjomoya. 

Material and Methods 
Selected polychlorinated biphenlyls (PCB) and chlorinated pesticides were analysed in ambient air 
and fog water from Bjornoya (table 1). 

Table 1: Persistent chlorinated contaminants selected for analysis in ambient air and fog water. 

Sample type 

Ambient air 

Fog water 

Polychlorinated biphenyls (PCB) 

PCB IOI, 105, 118, 138, 153, 156, 
180 

PCB 28/31, 52, 99, 101, 105, 118, 
126, 128, 138/163, 149, 153, 156, 
169, 170, 180, 183, 187, 194. 

Chlorinated pesticides 

Hexachlorobenzene (HCB), a-HCH 
(hexachlorocyclohexane, a-HCH), y-
HCH (g-HCH), /ra«5-chlordane (tr-CD), 
cis-CD, /ra/7.y-nonachlor (tr-NO), cis-
NO, chlordene, c/5-heptachlorepoxide, 
oxy-chlordane 

a-HCH, Y-HCH, HCB 
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Ambient air 
Due lo the needed access to electric power supply, one mobile high volume air sampling device 
only was installed in a sampling hut, close lo the meteorological station at Bjornoya, 16 km North 
of lake Ellasjoen. A total of 20 samples (average volume: 1000 m )̂ were collected every second 
week in 1999 and spring 2000. Sampling, clean-up procedures and quantification methods used 
are described in an earlier publication [2]. 

Fog water 
A modified fog water collector with a collecting surface of 1 m̂  was installed for sampling 
deposition samples both at lake Ellasjoen and near the meteorological station (figure I). The 
sampling device, proposed by Schemenauer and Cerceda, was adapted to the needs of fog water 
sampling for the determination of POP trace levels in Arctic regions [3]. Within a period of 24 
hours with foggy weather the fog sampler at the Ellasjoen catchment collected in average 700 
ml/m" condensed fog water. The fog water was collected in a 50L gas tight stainless steel 
container and stored at the Bjornoya meteorological station frozen (-20°C). 

In the lake Ellasjoen catchment area and the 
meteorological station, four fog water 
samples were collected during the summer 
sampling campaign 2000. The steel 
containers were locked gas light and shipped 
to the laboratory of the Norwegian Instilute 
for Air Research (NILU) for clean-up and 
trace analysis. The fog water samples was 
prepared for analysis and quantified 
according to [4]. The final volume of 2 pl 
sample extract was injected in the high-
resolution gas chromatograph. For gas 
chromatographic separation, a 30 m DB5MS 
capillary column was used (id: 025 mm, film 
thickness: 0.25pm, J&W, Folsom, CA, 
USA). The main column was connected to a 
2 m deactivated guard column (J&W). The 
following temperature program was applied 
for the GC/MS analysis: Initial temperature 
70°C (2 min isotherm), heating rate 
15°C/min to 180°C, heating rale 5°C /min to 
final temperature 280°C (10 min isotherm). 

collecting 
surface 
(net) 

Tubing 

SOL stainless 
steel 
container 

Figure 1: Fog water collector modified to the 
needs for sampling and trace analysis in 
Arctic environments [3]. 

Results and Discussion 
Bjornoya (Bear Island, 74°N, 19°E) is situated about 500 km south-west of Svalbard. The 
Norwegian Institute for Air Research is performing conlinuous POP monitoring in ambient air al 
the "Zeppelin Mountain" atmospheric research station (Ny-Alesund, Svalbard) since the early 
1990s using the same sample sampling and analytical techniques as employed for the Bjomeya air 
samples. Therefore, a comparison of POP levels and pattems was performed to investigate POP 
pattems and atmospheric long-range transport events. Typical POP distributions in air samples 
from Bjomoya (meteorological station) and the Zeppelin Mountain measuring station are 
presented in figure 2. In general, the POP concentration levels are similar in ambient air collected 
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at the Zeppelin station and at Bjornoya. HCB is dominating all air samples from both stations. 
However, the comparison ofthe PCB pattems reveals remarkable differences. 

Sampling sites 
;teppelln 17-19/10.1999 

Zsppelln 25-27/10.1999 

Bjornoya 2-4/11-99 

Bjornoya 13-15/7/99 

Compounds 

Figure 2: Typical POP levels in ambient air from Bjomoya (Bear Island) and the "Zeppelin 
Mountain" atmospheric research station (Ny-Alesund, Svalbard), abbreviations, see table 1. 

PCB concentrations in air from the "Zeppelin Mountain" station are low, and the low chlorinated 
congeners are usually dominafing. However, the medium chlorinated PCB congeners dominate 
the Bjornoya air samples. Usually, such a PCB pattern is a characteristic feature for biological 
samples. In addition, the dominance ofthe medium chlorinated PCBs (PCB 153, 138) is especially 
expressed in the sample taken in summer 1999 (13. - 15/7-99). During this period ofthe year, the 
cliffs, mainly south of Lake Ellasjoen, are populated from thousands of nesting seabirds. Therefore, 
one hypothesis for the unusual POP pattem is that the guano and remainings of seabirds 
redistributed into the air around Bjomoya, contribute significantly to the elevated POP air levels at 
Bjomoya as the dominating local source during summertime. 

Fog water samples collected in Bjornoya were also dominated by medium chlorinated PCB 
congeners and indicate the strong influences of local biological sources (e.g., seabird guano) on 
the POP pattems (figure 3). The influence of possible biological sources is also supported by the 
dominating -y-HCH in Bjornciya fog. Seasonal differences are even more expre5.sed in fog samples 
as found for ambient air probably due to the vicinity of bird cliffs and hatching areas in the lake 
Ellasjoen catchment area. The September sample fVom lake Ellasjoen (2000) showed low PCB 
concentration levels, whereas about 10 times higher concentrations of PCB (PCB 118) was found 
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in the fog samples collected in July 1999 (lake Ellasjoen) at the end ofthe hatching season at 
Bjemoya. 

Sampling sites 

Compounds 

Figure 3: Typical POP levels in fog water from Bjomoya meteorological 
station (met.-station) and the lake Ellasjoen catchment area. 

Comparable seasonal differences could not be found in the fog water samples from the 
meteorological station (16 km North of Lake Ellasjoen) probably due to the absence of large 
seabird colonies. However during the summer sampling campaign in spring/ summer 2001 more 
samples will be collected in order to invesfigate the above mentioned indications. 
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