[bookmark: _GoBack]
RESULTS OF THE SCREENING OF MORE THAN 6000 CHEMICAL COMPOUNDS IN THE DNIESTER RIVER BASIN*

A so called wide-scope chemical screening is one of the steps to develop a system of investigative monitoring according to the EU WFD. Main result of the screening is identification of the Dniester river basin specific pollutants (RBSP). 

Screening was done for 13 samples of surface water, 3 samples of biota (fish), and 13 samples of sediment. The sampling sites were:
1. Dniester – headwaters, upstream  village Vovche, Ukraine,
2. Dniester - Zalishchyky, upstream  the Dniester reservoir, Ukraine,
3. Dniester – downstream Soroki, Moldova/Ukraine,
4. Dniester – downstream  Rybnitsa/Rezyna or Dubossary reservoir, Moldova,
5. Dniester - opposite to Chobruchi village below Tiraspol / Bendery, Moldova,
6. Dniester Lyman – near Belgorod-Dniestrovskiy, Ukraine,
7. Bystritsa -  downstream  Ivano-Frankivsk, Ukraine,
8. Tismenitsa – mouth , Ukraine,
9. Mohyliv-Podilsky, Ukraine,
10. Seret – mouth, Ukraine,
11. Byk –mouth  (downstream  Chisinau  wastewater outlet), Moldova,
12. Reut – mouth, Moldova,
13. Kuchurgan reservoir – Ukraine/Moldova.

The survey tasks were to:
1) investigate metals in 13 surface water samples for 5 selected metals (As, Hg, Zn, Cu, and Cr) and in 13 sediments samples for 8 selected metals (As, Hg, Zn, Cu, Cr, Cd, Pb, and Ni)
2) perform screening of 13 surface water, 4 sediment and 3 biota samples. Two types of screening were done 
· target screening for 2016 substances,
· non-target suspect screening for 6152 compounds. 

A top rank of 10 compounds that could pose a risk for the environment was done taking into account four main parameters: 
1. exceedance over PNEC value (if exists),
2. frequency of exceedance (FoE),
3. frequency of appearance (FoA),
4. incredible high concentration over 4 ug/l.

The current view on the presence of target compounds that were detected in at least one sample is displayed in the pie chart, where the highest percentage belongs to pesticides and pharmaceuticals, in both cases some of them exceeded their PNEC values as well as their FoA was also high >80 percent in surface water samples.




Based on the obtained results, it can be stated that the most polluted sites (both river basin specific pollutants and metals), where it was registered the highest frequency of exceeding limits values for particular compounds and metals, are as follows: 
SP – 8 (Tismenitsa - Ukraine) - limit values were exceeded 3 times,
SP – 9 (Mohyliv – Podilsky, Ukraine) - limit values were exceeded 7 times,
SP – 10 (Seret – mouth, Ukraine) - limit values were exceeded 2 times.
SP – 11 (Byk – mouth, Moldova) – limit values were exceeded 10 times. The highest number of detected compounds (71) was observed here 
SP – 12 (Reut – mouth, Moldova) - limit values were exceeded 7 times,

Results of the metals analysis

Results of the metals analysis demonstrated that at certain sampling points the following metals should be included to the system of investigative monitoring: 
· in water - mercury (in 2 points, slightly over the value in unfiltered samples), copper and zinc (frequency of exceedance for copper and zinc was 65 % and 15 %, respectively), 
· in sediments - nickel (FoE 100 % against the Dutch limits), chromium (FoE 15 %) and zinc (FoE 8 %). 
It should be noted that the current EU legislation has trigger values only for 3 out of 4 metals, mercury was taken out from water and has to be measured in fish due to its bioaccumulation potential. Nowadays, it is difficult to make a right conclusion on the situation of metals because of the absence of their trigger values either in EU or the national legislation.   

Results of the analysis of organic compounds 

Surface water
In total 108 out of 2016 compounds were detected in at least one surface water sample. The suggested list of top 10 compounds which pose risk for humans and aquatic life could be put on the list of the Dniester River Basin Specific Pollutants is as follows.
1. Terbuthylazine (chlorotriazine) - is a selective herbicide, compared with atrazine and simazine (FoA 77%).
2. Carbaryl - is a chemical in the carbamate family, an insecticide (FoA 38%),
3. Metolachlor – is an organic compound, a herbicide (FoA 92%).
4. Propazine-2-hydroxy – a herbicide of a group of terbutylazine (FoA 69%).
5. Carbamazepine - is an anticonvulsant medication to primarily treat epilepsy and neuropathic pain (FoA 38%).
6. Fluconazole - is an antifungal medication (FoA 31%).
7. Sulfamethoxazole – is an antibiotic (FoA 15%).
8. Acetochlor - is a herbicide (FoA 23%).
9. Telmisartan - is a medication used to treat high blood pressure, heart failure, and diabetic kidney disease (FoA 15%).  
10. Triclosan - is an antibacterial and antifungal agent present in some consumer products, including toothpaste, soaps, detergents, toys, and surgical cleaning treatments (FoA 15%).

There are also the others that deserve the high attention for an additional investigation like: caffeine (a stimulant, FoA 77%), lidocaine-N-oxide (FoA 23%), dimethoate (a pesticide, FoA 15 %), omethoate (a pesticide, FoA 15%), nicosulfuron (a pesticide, FoA 15%), ephedrine (illicit drugs, FoA 62%) as well compounds belonging to a group of plasticizers, flame retardants, surfactants and pharmaceuticals. 

Detected compounds at concentrations exceeding their PNEC values that may pose a risk for the environment are as follows: 
· Carbendazim (a pesticide, PNEC 150 ng/l , 755 ng/l - SP 11, FoA 69%),
· Fipronil (a pesticide, PNEC 0.77 ng/l, 3 ng/l - SP 11, FoA 7%), 
· Metazachlor (a pesticide, PNEC 20 ng/l, 28.5 ng/l - SP 10, FoA 7%). 

Two major classes of so called emerging contaminants detected are: 
1) industrial chemicals, including
· 7 plasticizers, all of them having remarkable occurrence and very high frequency of appearance (FoA above 50%),
· additives in industry, e.g. chemicals with anti-microbial activity and additives used in food industry (e.g. glycerol monostearate),
· 5 surfactants. 
2) pharmaceuticals of 6 compounds which are used for bile curation, as an antiviral drug, analgesic, antidepressants and cosmetic pharmaceutical.

Sediments
In 4 sediment extracts in total 10 out of 2016 compounds were detected. The highest number of detected compounds was observed in Zalishchyky (upstream the Dniester reservoir, Ukraine), where inter alia pesticides Carbendazim and Azoxystrobin were detected above their PNEC.

Fish
In 3 fish extracts in total 2 out of 2016 compounds were detected. The highest number of detected compounds was observed in the mouth of the Reut river in Moldova, a pharmaceutical Tolycaine is worth paying attention to there.





*The research was supported by the GEF-backed Dniester project in line with the ToR agreed on by the two riparian states. The work was performed by the Environmental Institute (Slovakia, https://www.ei.sk). Sampling was carried out in May 2019, analysis was done in June-July 2019.
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