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Background information 
The attached document contains a summary of the outcomes of the project “Implementation of the Baltic 

Sea Action Plan in Russia” (BASE) related to assessment of inputs of pharmaceuticals with treated waste 

water discharge in St. Petersburg. 

 

Action required 

The Meeting is invited to take note of the outcomes of the project “Implementation of the Baltic Sea Action 
Plan in Russia” (BASE) related to assessment of inputs of pharmaceuticals with treated waste water discharge 
in St. Petersburg and to discuss how to make use of this information.  
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Outcomes of the BASE project related to assessment of inputs of 

pharmaceuticals with treated waste water discharge in St. Petersburg 

 

This study was the first of its kind to be carried out in St. Petersburg. Its aim was to analyse the load of 

pharmaceuticals entering and passing through the city’s sewage system. The loads and expected 

concentrations for a number of pharmaceuticals were estimated based on the findings. However, an 

estimation of the contribution of the River Neva input would not be accurate without taking the whole Neva 

basin into account. 

On the basis of the analytical results, the average concentration of DCF in the effluent was found to vary from 

355 ng/L in the summer of 2013 (CWWTP data only) to 510 - 550 ng/L in the winter of 2014 (all three WWTPs). 

The upper limit for the daily release of DCF from the city can be estimated at 1.1 kg making an annual load 

of some 400 kg. 

The River Neva delivers an average annual volume of water of 80 km3; accordingly, the expected 

concentration of DCF in the water flowing into the Gulf of Finland is 5 ng/L. It was found that concentration 

of DCF in the effluent was often higher than that in untreated sewage water. This phenomenon can be 

explained by the liberation of DCF from conjugated metabolites during bacterial treatment. Similar 

observations have been made elsewhere in the world. 

From the pharmaceutical sales statistics and population analysis of St. Petersburg, the amount of EE2 

excreted into the sewage system was found to not exceed 315 g per year (assuming 50% of estrogen excreted 

remained unchanged, but this is likely an overestimation). This would correspond to a concentration in 

sewage of 0.4 ng/L. Even if no purification takes place during treatment, the expected concentration of EE2 

in the water flowing from St. Petersburg into the Gulf of Finland would not exceed 0.004 ng/L, below the EQS 

of 0.007 ng/L. 

Naturally produced human estrogen E1 was found in raw sewage and based on the results of the chemical 

analysis some 40 kg is excreted annually. This corresponds with the estimation based on medical data for 

excretion rates in different age and gender groups at 35.2 kg/year. As E1 was detected in only three out of 

31 samples in the effluent, the average concentration in the effluent was judged to be below the detection 

limit of 10 ng/L. Thus, the highest possible annual release of E1 from St. Petersburg would not exceed 8 kg. 

Moreover, the concentration of E1 in the water flowing from St. Petersburg into the Gulf of Finland would 

not exceed 0.1 ng/L 

Other naturally produced hormones, E2 and E3, were not detected in either the influent or effluent samples. 

It indicates the possible degradation of these two less stable hormones during their prolonged travel from 

the excretion point to the WWTP. 

Eighteen other pharmaceutical substances of different classes and chemical nature were found in the raw 

sewage and effluent. Their levels ranged from tens to hundreds ng/L. The highest maximal levels in the 

influent were found for Cyprofloxacin (871 ng/L), Ketoprofen (756 ng/L) and Enalapril (611 ng/L). 

Concentrations were significantly reduced in the effluent. Significant reduction during treatment was also 

observed for other pharmaceuticals with the exception of Clarythromycin whose concentration in raw 

sewage was in the range 100-200 ng/L and was rarely lower than 100 ng/L. 

The data obtained in the project can be used to assess the overall release of pharmaceuticals on the gulf-

basin and sea-basin scale. 

The data can also be used to assess the existing water treatment technology in St. Petersburg and to improve 

it. The comprehensive set of 100 extracts of the collected samples from three major WWTPs of St. Petersburg, 
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both influent and effluent, taken during different seasons form a unique specimen bank. The samples are 

being kept frozen at SRCES and can be used for retrospective target analyses of pharmaceutical contaminants 

should they emerge in the future. 

Good correlation between experimental findings on Diclofenac (DCF) and Estron(E1) and medical 

sales/excretion data is evidence that the sample bank is representative enough for the whole population of 

St. Petersburg throughout the year. With the acquisition of analytical standards and better equipment it 

would be possible to re-analyse samples for other contaminants of interest without additional sampling. 

Moreover, the data acquired on an OrbiTrap mass-spectrometer in a High Resolution Full-Scan mode can be 

used in search of such compounds without further experimental work. 


