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Introduction

Since 2000, Catalan Water Agency (ACA) and Mass Spectrometry Laboratory of IDAEA-CSIC, work
together on the analysis of Persistent Organic Pollutants (POPS) in marine ecosystems in order to
implement the Water Framework Directive 2000/60/EC (WFD) in Catalonia (Spain) (figure 1). In
2008, the European Parliament and Council established Environmental Quality Standards (EQS) for
priority substances in waters (Directive, 2008). Two types of EQS were established: annual average
concentrations (AA-EQS) and maximum allowable concentration (MAC-EQS). The implementation
of the Directive implies that pollutants have to be periodically monitored in different matrixes (water,
sediment and biota). Therefore, seasonal samplings of seawater and sediment are carried out in the
established points.

Especially for PBDEs, the levels imposed by these regulations and the presence of these contaminants
in seawater are very low. Therefore, sensitive instrumental analytical methods are necessary, such as
GC-HRMS, to analyse and to reliably quantify these compounds (Santos & Galceran, 2002).

In the case of PBDEs, the EQS are established for the sum of congeners 28, 47, 99, 100, 153 and 154.
These congeners are the main components of the Penta-BDE commercial mixture, which was banned
by European Union (de Wit, 2002). Deca-BDE mixture is composed mostly of BDE#209, which is not
banned yet.

The annual average concentration (AA-EQS) for inland surface waters is 0.0005p.9/L and AA-EQS for
other surface waters is 0.0002p.g/L (Directive, 2008). No EQS exist for sediments, but the control
consists of ensuring that levels of contamination will not increase.

Since 2000, more than 300 water and sediment samples have been analysed. In this work we present
the results obtained in the analysis of PBDES in seawater and marine sediments of the most affected
sites along the Catalan coast during 2008.
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Figure 1. Location of the sampling sites

Materials and Methods

The analysis of PBDES has been performed by internal methods of our laboratory based on US EPA
Method 1614. Identification and quantification has been carried out by high resolution mass
spectrometry (HRGC/HRMS). Mass spectrometer: AutoSpec Ultima Series V, double focussing
magnet sector, Micromass, UK. Resolution: >6000 (10% valley definition).

For the quantitative isotope dilution analysis BDE labelled standards have been used which were
purchased from Wellington Laboratories (Ont., Canada). Quantification of PBDES congeners was
performed using relative calibration curves.

The assurance of results was performed by analysing blanks of laboratory, certified reference standard
material and participating in inter-laboratory exercises.

Results and Discussion

Table 1 shows the results of the annual average of & (BDE#28+ BDE#47+ BDE#99+ BDE#100+
BDE#153+ BDE#154) in selected representative seawater samples. Every value is the arithmetic mean
of the concentration measured at different times during the year (n=4). This value must not exceed the
standard (AA-EQS: 0.0002u.g/L).

Table 1. Annual average of ZPBDEs for waters samples

Site Be 15 Be09 Bell Be21l Be coast BCN coast EmisLLo
Annual Average (pg/L) 0.0004 0.0003 0.0005 0.0006 0.0005 0.0004 0.0005

Site NLL21 NLL22 NLL23 NLL24 Carabiniers| EB11+20 EB21+22 EB coast
Annual Average (ng/L) 0.0004 0.0004 0.0006 0.0025 0.0005 0.0005 0.0004 0.0003

Site BFAO01 BFA02 BFA03 TO1 coast | TO02 coast BALO1 BALO2 BALO03
Annual Average (ng/L) 0.0003 0.0003 0.0004 0.0003 0.0003 0.0004 0.0005 0.0004

AA-EQS: 0.0002 pg/L



Table 2 shows the results of £ (BDE#28+ BDE#47+ BDE#99+ BDE#100+ BDE#153+ BDE#154) in
marine sediments related to the water samples. In Table 3 the contribution of BDE#183 and BDE#209
to the ZPBDEs in marine sediments is included. There is revealed that the high contribution in the

sediments is due to the BDE#209.

Table 2. Results of XPBDEs for marine sediments

Site BeA BeB BeC BeD BTA [LLONDSup| LLOND
Total of legislated 10.10 3.12 3153 8.81 97.78 138 2.84
PBDEs (ng/g dw)
Site LLO SD Sup.] LLOSD | EmisLLO EB C EB D BFA BAL
Total of legislated 1.03 22,60 4.5 0.16 0.09 0.19 0.21
PBDEs (ng/g dw)
Table 3. Results of ZPBDEs (including BDE#183 and BDE#209) for marine sediments
Site BeA BeB BeC BeD BTA [LLONDSup| LLOND
Total PBDEs (ng/g dw) 2181.88 3960.14 1769.74 3049.46 2578.95 320.38 645.37
Site LLO SD Sup.] LLOSD | EmisLLO EB C EB D BFA BAL
Total PBDEs (ng/g dw) 281.96 1197.48 610.25 17.22 20.62 14.92 30.07
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