
 Relevant 
section(s) 

Comment OR brief response Agreed solution 

F1. All Line numbers added. Good idea. I will try 
to do this in 
advance in the 
future as will help 
when collating 
comments. 

 

2. Several  
Lines 45-46, 
186-187, 282-
285. 

It should be mentioned 
which threshold values are 
being referred to. Reference 
to the original publication(s) 
should be added. 

  

3. Results 
Line 115-116 

I think using sales data would 
be a very useful proxy for 
estimating DCF-
contamination. In the 
document it is stated that as 
the issue is of an emerging 
nature, the indicator should 
also look at trends and not 
only single values. Trend-
approach would be very 
good concerning sales 
statistics. Compiling sales 
data might also be helpful in 
estimating the differences 
between consumption in 
different seasons (referred to 
on line 118). 

Very relevant for 
CG PHARMA 
second discussion 
document 
regarding how to 
develop indicator 
and methods. 

 

4. Results  
Line 259-261 

Monitoring DCF for several 
years before making decisive 
status evaluations seems 
reasonable. In the document 
it has also been brought up, 
that DCF-concentrations 
usually decrease rapidly with 
increasing distance from the 
emission source. Therefore it 
is not reasonable to make 
decisive status evaluations 
for large areas with high 
emphasis on currently 
existing data, which has 
often been produced to 
estimate emissions or their 
impacts in highly affected 
areas. 

Agree. Also 
relevant to 
discussion on 
future 
development and 
post-2015 available 
data such as from 
EU Member States. 

 

5. GES 
Line 282-283 

If concentration in biota is to 
be the primary threshold 
value, there must also be 

Very relevant for 
CG PHARMA 
second discussion 

 



clear instructions e.g. on 
which organ of which species 
the concentration is to be 
measured from. 

document 
regarding how to 
develop indicator 
and methods. 
HELCOM 
monitoring and 
Assessment 
strategy must also 
be updated for this 
to proceed to full 
core indicator as I 
understand it. 

6. GES 
Line 282-285 

The threshold values used for 
the status indicator are 
reported to be biota QS and 
AA-EQS, apparently referring 
to values given in 
Environmental Quality 
Standards Directive 
(2013/39/EU). However, 
currently EQSD gives no 
quality standards for 
diclofenac. The limit values 
referred to here are the 
proposed quality standards, 
and this should be 
mentioned clearly. Proposed 
threshold values should not 
be called QS/EQS. 

  

7. GES  
Line 293-295 

Evaluating status initially 
based on a trend seems 
reasonable. Until we have 
enough data coverage and 
knowledge about the 
behavior of DCF (e.g. possible 
resuspension & 
bioaccumulation of DCF 
stored in sediments), using 
the change in concentrations 
might be a better indicator 
than comparing the absolute 
concentrations to a fixed 
limit value. 

  

8. GES  
Line 293-295 

However, using a trend as an 
indicator also has its 
drawbacks. In the text it is 
proposed that no increase in 
DCF-concentration would be 
allowed. This would roughly 
mean that an area with very 
low, but slowly increasing 

Several other 
indicators use a 
system where it 
requires both 
categories to meet 
required threshold 
or where one 
overrides the other 

 



concentrations, would fail at 
achieving good 
environmental status, while 
an area with very high but 
slowly decreasing 
concentrations would 
achieve the good status. 

as I understand it. 
This could be an 
option for initial 
status setting. 

9.  Conclusion Determining whether or not 
an area achieves the good 
environmental status based 
only on a comparison of the 
average DCF concentration 
and the proposed QS/EQS 
might oversimplify the 
matter. Therefore I think the 
proposals for monitoring DCF 
concentrations for several 
years before determining the 
status, and evaluating the 
status initially based on a 
trend are both very good. 
However, I think both 
concentration vs. QS/EQS -
comparison and the trend 
based approach should be 
used in determining the 
status. 

This is related 
closely to number 
8. 

 

10. Conclusion Using sales statistics as a 
proxy for DCF-contamination 
could be very useful and 
cost-effective. If the 
concentrations are to be 
monitored for several years, 
it would also be reasonable 
to gather data on sales for 
the same time frame and 
comparing that data to the 
data from monitoring 
campaigns. 

Very relevant for 
CG PHARMA 
second discussion 
document 
regarding how to 
develop indicator 
and methods. 

 

G1 Key message Replace emerging pollutants 
with ‘substances of emerging 
concern’ 

  

2 Relevance of 
the indicator 

Delete: EU first watch list of 
priority substance 

  

3 Results and 
confidence - 
Sales 

Diclofenac (Diklak?) Yes, this was my 
error in changing 
the product name. 

 

4 Results and 
confidence – 
Sales – 
Paragraph 5 

Suggestion to add 
‘proposed’. The modelling of 
diclofenac sales/usage, in 
conjunction with other 

  



variables such as WWTP 
removal rates, has also been 
successfully utilised in recent 
studies to estimate river area 
exceeding (proposed?) 
European environmental 
quality standards (Johnson et 
al., 2013) 

5 Results and 
confidence – 
Sales – 
Paragraph 6 

Highlighted. 
Information on the sale of 
diclofenac is considered to 
be a potentially relevant 
proxy to be used in the 
evaluation of environmental 
status. 

  

6  Results figure 
1 

Either remove days and only 
keep the date or translate 
days into English 

  

7 Results – 
WWTPs, final 
paragraph 

Replace two times lower 
with ‘Half as high’ 

  

8 Results – 
WWTPs, final 
paragraph 

Highlighted. 
proposed threshold value of 
10 ng/L 

  

9 Results – 
WWTPs, final 
paragraph 

Also assuming that St 
Petersburg WWTP is the only 
source on the river Neva. 

  

10  Results – 
Rivers 
Paragraph 2 

Process behind rapid 
decrease. 
Mechanism? Dilution, 
absorption, transformation? 

  

11 Results – 
Baltic Sea – 
Water and 
Sediments 

Highlighted. 
proposed GES value 

  

12 Results – 
Baltic Sea – 
Water and 
Sediments 

Text changes. Detection limit 
for 83 (32%) samples where 
diclofenac was not detected 
were unknown or were 
higher than the threshold 
value, meaning the absence 
of concentrations above 
threshold cannot be assured. 

  

13 Results – 
Baltic Sea – 
Water and 
Sediments 

Text changes. 
Analysis for  diclofenac  in 
sediments is scarce, with 15 
individual samples taken in 
coastal water of Sweden and 
Estonia during screening 
studies. The substance was 
detected in 4 (27%) samples 

  



from coastal waters in the 
Bothnian Bay, with the 
highest concentration of 3.5 
µg /kg d.w.  The detection 
limit for the other samples 
tested was above 10 µg /kg 
d.w., thus the absence of 
concentrations above 
threshold cannot be assured. 

14 Results – 
Baltic Sea – 
Biota 

Highlighted. 
proposed threshold level (1 
µg/kg w.w.) 

  

15 Confidence Does this need to be in place 
before moving from pre-core 
to core indicator? 
Furthermore, a high priority 
will be to focus the 
development of clear 
agreement regarding 
analytical methodologies to 
ensure the highest quality 
data can be obtainedand that 
detection limits do not 
prevent good status 
assessment within marine 
environments downstream 
of source discharge points. 

My understanding 
is that for an 
indicator to be 
approved as a full 
core indicator 
there will be 
expectations from 
HELCOM State & 
Conservation for a 
monitoring and 
assessment 
protocol to be 
produced. 
Important for 
discussion 
document. 

 

16 Confidence This should be presented 
earlier, for example at the 
start of the results. 
Due to the fact that the 
monitoring of 
pharmaceuticals is generally 
at an early stage, no 
evaluation of the 
environmental status and no 
sub-basins spatial analysis 
has yet been made for this 
indicator.  

  

17 Confidence Is it ready to be considered 
as a core indicator? 
Due to the fact that the 
monitoring of 
pharmaceuticals is generally 
at an early stage, no 
evaluation of the 
environmental status and no 
sub-basins spatial analysis 
has yet been made for this 
indicator. It is recommended 

  



that monitoring should be 
carried out for several years 
before a decisive status 
evaluation is done. 

18 Good 
Environmental 
Status 

These do not exist. 
The EU Environmental 
Quality Standards for 
diclofenac is proposed as the 
threshold level for this 
indicator. 

  

19 Good 
Environmental 
Status 

Why in biota? Is there 
evidence for 
bioaccumulation or 
biomagnifications of 
diclofenac? If so, it should be 
mentioned here and 
reference given. 
Most data is also collected in 
water. 

  

20 Good 
Environmental 
Status 

Annual inserted. 
If evaluation using biota 
sampling is not feasible, the 
status evaluation can be 
done against the secondary 
threshold value of 0.01 µg/L 
(10 ng/L) annual average 
concentration in water 

  

21 Good 
Environmental 
Status 

As in #18. 
as derived for EQS water 
(AA). 

  

22 Good 
Environmental 
Status – 
Paragraph 2 

What? We can’t have an 
initial evaluation of trend, as 
we don’t have enough data 
to derive a trend. Evaluation 
against a threshold can 
always be done earlier than 
trend. 

Also, with the limited 
knowledge, a “no increase” 
evaluation seems 
unfounded. 

  

23 Relevance of 
the indicator 

Not part of CHASE. Sentence 
needs to be clarified 

True. My error in 
copy and pasting 
here. 

 

24 Policy 
relevance 

Small suggested edits to text.   

25 Policy 
relevance 

Veterinary? 
There are no current 
restrictions on the use of 
diclofenac in the Baltic Sea 

  



region, though in India for 
example, its veterinary (?) 
use is being phased out due 
to the documented 
detrimental effects on 
vultures.  

26 Role of 
diclofenac in 
ecosystem 

Small suggested edits to text.   

27 Role of 
diclofenac in 
ecosystem 

BCF? 
In the aquatic environment 
diclofenac has been shown 
to bioaccumulate in fish 
(Brown et al. 2007; 
Schwaiger et al., 2004; 
Brozinski et al., 2013) 

  

28 Role of 
diclofenac in 
ecosystem 

At what concentrations? 
What are the NOEC or the 
LC50 values? Has there been 
proper ecotoxicological 
studies that could be 
referenced here? 

  

29 Role of 
diclofenac in 
ecosystem 

How does this statement fit 
to the previous paragraph? 
‘While the general consensus 
is that acute toxicity appears 
unlikely,’ 

  

30  Monitoring 
methodology 

Well, there seems to be 
widespread challenges with 
achieving the required 
LOD/LOQ. 
‘Diclofenac can readily be 
analysed in water and in fish 
plasma,’ 

  

31 Current 
Monitoring 

We monitor diclofenac 
regularly in water.  
Started last year. 

Important for 
second discussion 
document. 

 

S1 Results and 
confidence – 
Sales – Final 
paragraph 

Certainly sales would seem 
to be a very relevant proxy 
given the observed low 
sewage treatment removal 
rates; combining sales 
statistics and wastewater 
production on a catchment 
scale, or even a national one, 
seems a very promising 
approach for estimating 
loads. 

  

2 Results and 
confidence – 
WWTPs 

Regarding higher effluent 
than influent concentrations. 

  



Certainly seems unusual and 
interesting, but there is no 
suspicion the treatment 
process creates diclofenac, 
the load from the population 
is simply transformed in an 
unusual way in some 
instances. Perhaps this 
variation in removal factors 
does not matter greatly, 
WWTP loads remain the 
primary source. 

3 Results and 
confidence – 
WWTPs – 
paragraph 2 

Regarding seasonal and 
environmental factors. 
It would be useful to try and 
separate the effect of 
seasonality in use patterns 
(more in winter?) from the 
effect of rainfall on the 
combined sewerage network 
flows.  Because either total 
flows in the combined 
network are lower in winter 
(as precipitation is frozen) or 
higher (assuming more rain 
in winter, crudely).  
Estimating loads is helpful, 
giving concentrations less so. 

  

4 Results and 
confidence – 
figure 1 

Questionable if the moving 
average helps a great deal.   

  

5 Results and 
confidence – 
WWTPs – 
paragraph 3 

Such dynamics… 
In theory, maybe.  But 
WWTP sludge age is typically 
measured in days, not 
months, so instinctively it 
seems unlikely that the AS in 
the plant is acting as a sink 
over long periods.  The 
seasonal variation may be 
due to seasonal changes in 
performance of the plant due 
to biochemical effects of 
temperature, but this is 
speculation. 

  

6 Results and 
confidence – 
figure 2 

If daily flow data for the 
WWTP is available it would 
be a more direct comparison.  
The characteristics of 
different rainfall events can 
result in different effects on 

  



the WWTP processes, making 
the link less straightforward.   

7 Results and 
confidence – 
WWTPs – final 
paragraph 

Either an incredibly 
impressive river, or a 
typographical error. 

Understanding it is 
one of largest 
discharges in 
Europe. 

 

8 Results and 
confidence – 
Pathways 
rivers – 
paragraph 2 

This is really interesting for 
such a conservative 
pollutant.  Is it simply the 
result of dilution/dispersion?  
Or is it more rapid than a 
simple dilution model would 
predict? 

  

9 Results and 
confidence – 
Pathways 
rivers – 
paragraph 3 

Also its fate in the biota – 
does diclofenac 
bioaccumulate in some 
organisms? This might be a 
silly question! 

  

10 Description of 
optimal 
monitoring 

Not sure if it is meaningful to 
specify a specified distance – 
receiving rivers will be 
variable. Maybe better to try 
to define the sampling 
location as “a suitable 
downstream location after 
the effluent is fully mixed 
with the receiving 
watercourse” or similar, 
allowing local judgement to 
define details.   

  

11 Description of 
optimal 
monitoring 

However, it could be relevant 
to.. 
Agree – several case studies 
(or a modelling exercise, if 
the information predicting 
the fate & behaviour of 
diclofenac is sufficient) could 
inform more generic 
guidelines. 

  

     
 


