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In this method, regardless of whether data is combinable or not, AF values are 
determined separately for fresh and salt waters. In this scope, for MAC-EQS, in the 
process of determining AF, Table 3.4, represented in Technical Guidance Document 
No.27, is used for freshwater while Table 3.5, represented in the Document, is used 
for salt water (European Commission, 2011). 

Probabilistic Method: 

Probabilistic method is based on species sensitivity distribution (SSD) modeling in 
which all reliable toxicity data are ranked and a model fitted. By this method, the 
threshold level that represents a safe concentration of the substance which thereby 
protects most organisms (typically 95%), namely hazardous concentration (i.e. HC5), 
is calculated with the log-normal distribution of data and then this value is divided by 
the AF ranging between 1 and 5 based on the available toxicological data. This 
method can be applied if and only the number of available data for 3 trophic levels is 
equal or greater than 10. ETX 2.0 Software can be used for the EQS calculation by 
this method (Aldenberg and Jaworska, 2000). This method is more reliable than the 
deterministic method due to running with lower AF value; therefore; it should be 
preferred for EQS calculation when there are available sufficient data. 

Rationale behind SSD by ETX 2.0 Software: 

ETX 2.0 Software uses the method of Aldenberg and Jaworska (2000) for HC5 
calculation.  

Log HC5 = Xm-k×s 

 

Where: 

Xm: mean of log-transformed data 

k: extrapolation constant depending on protection level and sample size 
(according to Aldenberg and Jaworska, 2000) 

s: Standard deviation of log-transformed data 

EQS = HC5 / AF     (AF: 1-5) 

According to fraction affected (%), there is a table giving the value of k constant 
based on the number of toxicity data available. Rows are sample sizes, columns are 
fraction affected in this table. There are 6 sets of fraction affected as 1%, 2%, 5%, 
10%, 25% and 50%. Sample size changes between 2 and infinity. “k” value is 
independent of the substance involved (Aldenberg and Jaworska, 2000). 

According to the Guidance Document, an AF of 5 is used by default but it may be 
reduced where evidence removes residual uncertainty. The exact value of the AF 
depends on an evaluation of the uncertainties around the derivation of the HC5. 
Generally, the number of data used in HC5 derivation is taken as a baseline and 
different AFs between 1 and 5 are designated depending on the number of available 
data. In these studies, AFs were determined based on the considerations in Table 1. 
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Table 3: AF values for probabilistic method 

Number of Data AF 

10-15  5  

16-20 4  

21-25  3  

26-30  2  

> 30  1  

 

3 Results and Discussions: 

In scope of this study, a universe of chemicals including 3762 chemicals was 
assessed initially. As stated in the methodology part, risk and hazard codes were 
considered in the first stage of the screening and 2957 chemicals were removed 
from the list. On the other hand, 34 chemicals including metals, PAHs and PCBs 
were directly added to the final list without any screening. The remaining 805 
chemicals were then prioritized by using COMMPS and THS methods depending on 
the availability of data on the annual production amount. When the production 
amount data was available, COMMPS method was implemented and the THS 
method was applied otherwise.  

Among this list, 541 chemicals were prioritized by using the COMMPS method and 
the 230 chemicals were prioritized by using the THS method. The chemicals having 
a score greater than 3 in THS method were included in the final list. However, there 
was no predefined cutoff criteria for the COMMPS score. In this study, considering 
the distribution of scores of chemicals, the cutoff value was determined as 0. 
According to these assessments, 117 point sourced and 133 diffuse sourced specific 
pollutants were determined and EQSs were derived for these pollutants. Specific 
pollutant list includes heavy metals, halogenated organics, endocrine disrupters, 
aromatic hydrocarbons and pesticides. These prioritization results demonstrated that 
extend of monitoring and inventory studies for chemicals must be enhanced so that 
more reliable and realistic assessments can be obtained in the future. Moreover, 
deterministic method was applied for majority of chemicals for EQS calculations. 
Acute toxicological data were dominant to chronic toxicological data in literature. This 
resulted in higher uncertainties in derived AA-EQS values. Future studies might 
focus on gathering chronic toxicity data for different taxonomic groups.  

Currently, national specific pollutants and their AA-EQS and MAC-EQSs in fresh 
water and saline waters were adapted to By-Law on Surface Water Quality and 
published on 10th August 2016 officially. By that date, it became possible to monitor 
and control these pollutants in surface waters in line with the Water Framework 
Directive and to take necessary precautions in time in order to protect and improve 
surface water quality when there is an identified risk of not attaining water quality 
objectives. Using the outcomes of upcoming monitoring studies, the specific pollutant 
list will be updated according to Water Framework Directive requirements. 
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4 Conclusions: 

Comprehensive studies were accomplished in Turkey for the determination of river 
basin specific pollutants and their environmental quality standards in water column, 
sediment and biota. In the context of these studies, an interdisciplinary and multi-
stakeholder approach was adopted. Scientific, governmental and professional 
studies were taken into the consideration and the chemicals which should be 
regulated in water resources were identified with the aim of designating the river 
basin specific pollutants under the Water Framework Directive.  

While determining the specific pollutants, COMMPS and THS methods were applied. 
By these methods, chemicals were ranked according to their usage amount, 
physicochemical properties, toxicity, potential to be present in wastewater, and 
environmental fate. The outputs obtained by these methods were combined and 117 
point-sourced and 133 diffuse-sourced specific pollutants were assigned at national 
basis.  

In order to derive the environmental quality standards for specific pollutants, acute 
and chronic toxicity data was collected from the literature and assessed by 
deterministic and probabilistic methods. Results showed that there was lack of 
ecotoxicological data from three trophic levels for some of the chemicals. This 
situation made the derivation of EQS values for these chemicals impossible.   

The specific pollutants and the corresponding environmental quality standards were 
incorporated into By-Law on Surface Water Quality Management in 2016.  According 
to the provisions of the by-law, environmental quality standards for specific pollutants 
must be met by the end of 2019. Therefore, monitoring programs including specific 
pollutants have been prepared for 25 river basins. Currently, efforts are put to reveal 
the measures to achieve the environmental quality standards. The study is an 
outstanding example of bridging science and policy in water quality management 
since it directly makes use of the outcomes of scientific studies in policy making.   
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