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Introduction 
Organochlorine pesticides (OCs) and polychlorinated biphenyls (PCBs) are man-tnade compounds, 
which become widespread contaminants and pollutants on a global scale (1). Those substances 
from many years contaminate the 'Baltic Sea (2-4). Many of the activi.; ingredients of 
organochlorine pesticide formulations and their metabolites as well as ofthe congeners of PCB and 
PCN are very persistent chemicals in the marine environmeni, which are toxic, bioacumulate and 
biomagnify in the marine food webs (2, 5). Soil and sediment are secondary source of many 
persistent organochlorines which cycle in the biosphere (6, 7). 

The number of studies on occurtence of persistent, toxic and bioaccumulative organic 
compounds in sludge and sediments in the Baltic south coast region is highly limited (8-11). This 
paper reports on the concentrations and profiles of many OCs in sludge samples collected in 1999 
and sediment samples taken in 1992 from the region ofthe Gulf of Gdarisk. 

Materials and Methods 
Sewage sludge samples were collected from the D^bogorze sewage treatment plant (Oczyszczalnia 
D?bog6rze) in the vicinity ofthe city of Gdynia in spring 1996. Sludge samples were collected 
separately from two sludge fermentation tanks after primary treatment. One surface sediment 
sample (O-IO cm) was collected from the Vistula River al the site Kiezmark (near the city of 
Gdarisk, Voivodeship Pomorskie) from the depth of ~0.5 m and about 2 meters from the shore-line, 
and one from the depth of 97 m in the Gdarisk Depth (N 54° 43'; E 19" 14') in the Baltic Sea in 
1992 (Figure 1). The samples after collection were placed in clean polythylene bags and deep 
frozen (- 20°C) unlil analysis. 

The analytical method used for the quantification of organochlorine pesticides, PCBs and 
PCNs have been described elsewhere (12). Briefly, the samples were homogenised and extracted 
wet in a Soxhlet Dean Strak apparatus with toluene (24 hours) and a mixture of /2-hexane and 
acetone (59:41, v/v; 24 hours). The analysis and detection was performed using high resolulion gas 
chromalography/low resolulion mass spectrometry (HRGC/LRMS). The MS instrument was a 
Fison MD 800 operating in the Electron Impacl (EI) mode using iron recording (SIR). The GC was 
a Fisons GC 800 with DB-5 (60 m x 0.32 mm l.D. and 0.25 /mi film thickness) column. In the case 
of organochlorine pesticides quantification was performed against extemal standard containing, 
except some of the minor constituents of lechnical chlordane, all compounds detennined in this 
sludy and in the case of PCBs one PCB congener for each homologue group. The reported 
concentrations were corrected for the recovery rales. 
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Results and Discussion 

DDT and its metabolites, PCBs, HCBz, dieldrin, CHLs and PCNs were quantified in one lo all 
foursamples examined (Table I), while PCBz, TCPM-H/OH, aldrin, isodrin, endrin, endosulfan 1 
and 2, and mirex were not detected above the detection limit of the melhod. To our knowledge 
reports on 

Table 1. Organochlorine pesticides, PCBs and PCNs (ng/g d.w.) in sludge and sediments from the 
Gdarisk region, Baltic Sea 

Compound 

HCHs 
PCBz 
HCBz 
DDTs 
TCPM-H/OH 
CHLs 
Dieldrin 
Aldrin 
Endrin 
Isodrin 
Endosulfan 1, 2 
Mirex 
PCBs 
PCNs 

Sludge 
D?bogdrze 1 
ND (<0.5) 
ND (<0.3) 
8.6 
330 
ND(<1.7) 
4.0 
8.6 
ND (<0.8) 
ND (<0.8) 
ND (<6.7) 
ND(<17) 
ND(<1.7) 
650 
NA 

D?bog6rze 2 
ND(<0.5) 
ND (<0.3) 
11 
490 
ND(<1.7) 
4.1 
9.9 
ND (<0.8) 
ND (<0.8) 
ND (<6.7) 
ND(<17) 
ND(<1.7) 
370 
NA 

Sediment 
Vistula River 
ND(<0.1) 
ND (<0.05) 
4.7 
77 
ND(<0.3) 
0.13 
ND (<0.20) 
ND(<0.15) . 
ND(<0.I5) 
ND(<1.2) 
ND (<3) 
ND (<0.3) 
5.6 
6.7 

Gdarisk Depth 
ND(<0.1) 
ND (<0.05) 
0.93 
15 
ND (<0.3) 
ND (<0.7)* 
ND (<0.20) 
ND(<0.15) 
ND(<0.15) 
ND(<1.2) 
ND (<3) 
ND(<0.3) 
1.2 
NA 

ND (not detected); NA (not analysed); '*from <0.04 to <0.12 for the main chlordane constituents 

concentration of many groups of organochlorine pesticides in sewage sludge from the region ofthe 
Gulf of Gdarisk are not available. A recent study has reported the occurtence of PCBs in sludge 
from the sewage tteatment plant in the city of Gdarisk (11). Concentrations of PCBs in dried sludge 
from the Oczyszczalnia Wsch6d sewage treatment plant in Gdarisk ranged between 130 and 370 
ng/g and there was no significant reduction in load of this compounds after primary treatment in 
open sludge fermentation tank. In this sludy concentrations of PCBs in sludge (Table I) were 
between 370 and 650 ng/g dry wt., i.e. twice that of the sludge from the city of Gdarisk. 
Polychlorinated biphenyls dominated among organochlorine compounds quantified in sludge 
samples while DDT and ils metabolites dominated in the sediment samples (Table 1). An elevated 
concentrations of PCBs in sludge when compared lo sediments suggesl that unlil the year 1994 not 
purified wastewater discharged from the D?bog6rze sewage treatment plant could be an important 
local source of PCBs pollution in the Puck Bay. There is no a major differences in profile of 
chlorobiphenyl congeners between sludge collected from two different sludge fermentation tanks 
and a large difference for sediment samples. DDTs are nexl to PCBs as dominating compounds in 
sludge. The profile of DDTs in sludge samples is very similar and the same can be found for 
sediments, respectively, but there are large differences between those two matrices with p,p'-DDT 
and p,p'-DDE abundant in sediment 
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A similarity of DDTs profile between sediments from the Vistula River and Gdarisk Depth suggest 
common origin of those compounds and a dominating role of the river as a source of DDTs 
washed-out from the soil in the drainage area and fiirther transported'relocated towards to the 
Gdarisk Depth. 
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