
Additional background information on the Polish calculations of 

BAC values for Pb and Cd 
 

The calculations of BAC values for Cd and Pb in fish liver were based on Polish monitoring data of 

respective metal concentrations in fish liver, expressed in µg kg-1 wet weight. The set of monitoring 

data covers the  period from 1985 to 2014.  The data was supplemented with published data from 

1979.  

The 15, 10h and 5 percentiles were calculated for the entire available data sets (Table) and compared 

with BAC values from OSPAR. BAC values were also calculated as the  5 percentile of the upper 95% 

confidence limit, which is recommended by OSPAR. 

Metal 
fish 

species 
15 

percentile 
10 

percentile 
5 percentile 

5th percentile 
of the upper 

95% 
confidence 

limit 

Years 

Cd 
Clupea 

harengus 
286 228 175 

 
464 

1985, 1986, 1989 - 
1995, 1998 - 2014 

Pb 
Clupea 

harengus 
22 18 13 

 
38 

1985, 1986, 1989 - 
1995, 1998 - 2014 

       
Pb concentration corresponding to the 15 percentile is close to the OSPAR BAC for Pb (26 µg kg-1 wet 

weight), while  Cd concentration corresponding to the 15 percentile is an order of magnitude higher 

than the recommended value of the OSPAR BAC (26 µg kg-1 wet weight). BAC values calculated using 

the OSPAR method are definitely higher.  

The best solution would be to calculate BAC values for Cd and Pb in fish liver based on monitoring 

data from all Contracting Parties using the current data (from 2015). It would require an updating of 

the database, processing the data into the appropriate format with standardization of units and 

performing statistical calculations. 

Basing on the preliminary calculations, it can be assumed that the boundaries of the OSPAR BAC 
(similar to the Pb values in the Polish areas of the Baltic Sea and much lower in the case of Cd, that is 
more restrictive) may guarantee fish protection. If the BAC values for Pb and Cd for the en tire Baltic 
Sea could not be determined, the OSPAR BAC values should be recommended as the GES boundaries. 
 

It was decided  that the preferred matrix for cadmium and lead is water, as an EQS value have been 

suggested only for water. This is in conflict with the HELCOM Combine monitoring program, where 

the preferred matrices for heavy metal monitoring are biota and sediment.  As a result, around the 

Baltic Sea there is very little data  available on cadmium and lead concentrations in seawater. In 

general the concentrations of Pb and Cd in seawater are very low, only nine percent of Cd data and 

11 % of Pb data were above the annual average Environmental Quality Standard (AA-EQS) and none 

results were exceeding  the maximum annual concentration EQS (MAC-EQS). Additionally, the time 

trends observed for Cd and Pb in seawater indicate seasonal variability, therefore the final status 

would strongly depend on sampling period.  



Because the concentrations of Cd and Pb in seawater are low and often remain below the limit of 

quantification of the analytical method, more complex methods and high-tech equipment are 

required to per form the analysis. 

The essence of the adverse effects  of hazardous substances, including heavy metals, is not their 

directl concentration in seawater, but to what extent they are uptaken and accumulated in marine 

organisms. Therefore, the key issue is to determine the concentrations of Pb and Cd in organisms to 

be able to estimate their harmful effects based on the values defining the boundaries between the 

good and inadequate  status. 

 


