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1. Background and introduction 

The watch list under the EU Water Framework Directive includes 17 different substances 
(Commission implementing decision (EU) 2015/495, Table 2). These are potential priority 
substances, including pesticides, pharmaceuticals and personal care products that need to be 
monitored to determine their environmental risk (Science for Environment Policy, 2016). The 
first watch list was adopted in 2015. According to EU regulations, the substances on the 
watch list require temporary monitoring in order to decide if the substances represent a 
possible risk to or via the environment. Thus, after a period of time, a substance on the 
watch list can be transferred to the EU list of priority environmental contaminants, if that is 
found to be necessary. 
 
The aim of this project has been to examine the presence of watch list substances in 
Norwegian lakes, rivers and coastal areas, by collecting and analysing water samples. 
Emphasis has been placed on achieving a widespread spatial distribution of sampling sites 
across the entire country within the given resources for the project. Furthermore, the 
sampling sites have been selected to represent lakes, rivers and coastal waters/seawater, and 
to represent both non-affected and affected water bodies. Interpretation of the results was 
not a goal of the project. 
 
The results from this survey will be included in EU risk assessments for the watch list 
substances. 

2. Materials and methods 

2.1 Sampling 

2.1.1 Sampling sites 
The water samples were collected at 30 sites located in five different regions of Norway: Oslo 
(eastern region, site 1–6), Haugesund (southern/western region, 7-12), Trondheim (middle 
region, 13-18), Bodø (southern region of Northern Norway, 19-24) and Tromsø (northern 
region of Northern Norway, 25–30) (Figure 1–6). The sites consisted of both rivers, lakes and 
coastal areas, and the sites were to some degree influenced by local discharge from human 
activity (Table 1). All the sampling sites were however outside of the primary dilution zones 
of sanitary or industrial discharge. The sampling included one sample per site. 
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Figure 1. Map of Norway showing the five sampling regions, with six sampling sites in each 
region. See Figure 2–6 and Table 1 for detailed information about each sampling site. 
Map basis: © Kartverket. 
 
 

 

Figure 2. Map showing sampling sites at eastern region. Map basis: © Kartverket. 
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Figure 3. Map showing sampling sites at southern/western region. Map basis: © Kartverket. 

 

 

Figure 4. Map showing sampling sites at middle region. Map basis: © Kartverket. 
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Figure 5. Map showing sampling sites at southern region of Northern Norway. 
Map basis: © Kartverket. 

 

Figure 6. Map showing sampling sites at northern region of Northern Norway. 
Map basis: © Kartverket.  
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Table 1. Sampling sites in the Norwegian watch list project 2017. 
 

No. 
 

Name water body Kind of 
water 

Code 
http://vann
miljo.miljodi
rektoratet.n
o/   

Coordinates sampling 
sites (UTM 33, Euref89) 

Comments 

N E 

1 Inner Oslofjorden Sea 01.01-85460 6648935 256694 Receives discharge from municipal wastewater, agriculture and 
industry. 

2 Inner Drammensfjorden Brackish 01.01-85461 6630622 233456 Receives discharge from municipal wastewater, agriculture and 
industry. 

3 Outer Drammensfjorden Sea 01.01-85462 6614836 241412 More exposed and less affected than Indre Oslofjorden and 
Indre Drammensfjorden. 

4 Drammenselva, by the 
outlet 

River 012-28212 6632349 230499 Receives discharge from municipal wastewater, agriculture and 
industry. Fishery, e.g. salmon. 

5 Lake Maridalsvannet Lake 006-85463 6655933 264800 Drinking water supply. Drainage from agriculture. 

6 Lake Damtjern Lake 011-56365 6638834 235467 Small lake. Drainage from industry and roads. Popular 
swimming site.  

7 Røværsfjorden Sea 02.42-85464 6629172 -52349 Moderate exposed. Low degree of discharge from e.g. 
municipal wastewater, agriculture and industry.  

8 Karmsundet Sea 02.42-85465 6620140 -51116 Receives discharge from municipal wastewater, agriculture and 
industry. 

9 Inner Førlandsfjorden Sea 02.42-85466 6622724 -39871 Shielded oxygen-poor fjord. Considerably load of organic 
matter. 

10 Raglamyrbekken River 039-85467 6624198 -48505 Heavily influenced by industry. 

11 Lake Eivindsvatnet Lake 039-85468 6626901 -49034 Swimming lake. 

12 Lake Toskatjern Lake 039-56392 6625605 -46550 Moderate drainage from roads/infrastructure. 

13 Tautra Sea 03.20-85469 7058311 282750 Agricultural area, good water replacement.  

14 Hommelvik Brackish 03.20-85470 7040300 289124 Receives discharge from municipal wastewater, agriculture and 
industry. 



Screening of EU Aquatic 
Watch List Compounds 2017  |  M-1046 

9 

15 Stjørdal harbour Brackish 03.20-85471 7043986 294854 Influenced by industry. A larger airport nearby. 

16 Lake Jonsvannet Lake 123-85472 7035690 278746 Drinking water supply. Agricultural area. 

17 Stjørdalselva upstream River 124-85473 7041913 301325 Extensive agricultural activity. 

18 Nidelven River 123-85474 7042152 270936 River that runs through the city of Trondheim. 

19 Lake Soløyvatnet Lake 165-85475 7465050 482977 Possibly influenced by rural settlement, some cottages, and a 
horse centre. Swimming lake.  

20 Varpodden Sea 03.63-85476 7466231 474837 Possibly influenced by a closed landfill.  

21 Landegodefjorden Sea 03.63-85477 7469679 474662 Assumed non-affected. 

22 Saltstraumen Sea 03.63-85478 7456164 483284 Powerful tidal water.  

23 Saltfjorden Sea 03.63-85479 7459764 468352 Possibly affected by municipal wastewater.  

24 Bodø harbour Sea 03.63-85480 7462034 470890 Possibly affected by municipal wastewater and industrial 
discharge.  

25 Lake Storvannet Lake 197-85481 7745226 638107 Drinking water supply.  

26 Sandøysundet Sea 04.02-85482 7735568 649832 Some supply of discharge from the town of Tromsø. 

27 Lake Prestvannet Lake 197-85483 7732874 652463 Highly influenced by traffic and hiking in the town of Tromsø. 

28 Tromsdalselva River 199-85484 7731102 656063 Influenced by some degree by local activities in the town of 
Tromsø. 

29 Rekvik Sea 04.02-85485 7740019 628403 Low degree of influence from human activity. 

30 Tromsøysundet Sea 04.02-85486 7732073 653888 Receives discharge from population and maritime industry in 
the town of Tromsø. 
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2.1.2 Collection, handling and shipment of samples 
28 of 30 samples were collected on 6 November 2017, by COWI staff. The two last samples 
were collected on 20 November 2017 (due to breakage of these samples in the original 
shipment). The samples were collected as spot tests directly into amber glass bottles, and 
taken 1–2 m below the water surface. The bottles were first prepared by washing with HPLC 
quality acetone and dried at 300°C. 
 
The water samples were instantly cooled to 1–5°C, packed in insulated boxes and sent to the 
lab. All the samples arrived at the lab within four days after sampling. 
 
The sampling was conducted according to the guidelines in the Norwegian Water Regulation, 
and according to descriptions in Norwegian Standards (NS) for water sampling in freshwater 
and seawater. In addition, extra measures were made to secure sufficient sampling hygiene. 
For example, the sampling personnel did not use personal care products 24 hours prior to 
sampling. This is due to the case that some of the compounds of interest in this screening are 
known to be used in such products, and recent use by sampling personnel could therefore 
cause contamination of the samples. 
 

2.2 Analysis 

2.2.1 General 
The samples were analysed at the Water-management laboratory Povodí Labe, státní podnik, 
in the Czech Republic, in November and December 2017. This laboratory provides complex 
laboratory services and expert advisory services, both nationally and to the European Union 
(EU). Povodí Labe also has the status and qualification as the reference laboratory for ring 
testing of substances in water within the EU. The laboratory follows the quality system in 
accordance with ČSN EN ISO/IEC 17025, and is accredited for all the analysis methods used in 
this programme. 
 

2.2.2 Hormone analysis 
Aliquots of water samples (0.8 litre) were spiked with deuterized internal standards and 
liquid/liquid extracted with dichloromethane. Dichloromethane was evaporated to 1 mL by a 
rotary vapour evaporator, diluted to 3 mL, filtered by a 0.2 µm nylon filter and cleaned by 
Gel Permeation Chromatography (GPC). Relevant fraction was evaporated by flow of dry 
nitrogen to dryness, dissolved in a mixture of hexane:acetone (1:1) and cleaned on the Florisil 
by the same mixture. Eluate was again evaporated to dryness and dissolved in 
methanol:water (4:5). A 100 µL aliquot was injected to UHPLC-ESI-MS/MS and two transitions 
per analyte were measured. A linear calibration curve with internal standard correction was 
used for quantitation. LOQ was determined as the lowest calibration level, or a concentration 
with uncertainty (Relative standard deviation, RSD) up to 30 %. 
 

2.2.3 Alkylphenol and cinnamate analysis 
Aliquots of water samples (0.8 litre) were spiked with an internal standard (PCB-203) and 
liquid/liquid extracted with heptane (4 mL). 20 µL of extract was injected in solvent vent 
mode on GC-MS/MS and two transitions per analyte were measured. A linear calibration curve 
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with internal standard correction was used for quantitation. LOQ was determined as the 
lowest calibration level, or a concentration with uncertainty (Relative standard deviation, 
RSD) up to 30 %. 
 

2.2.4 Polar pesticides and pharmaceuticals analyses 
Aliquots of water samples after filtering with 0.2 µm Regenerated Cellulose filter (1 mL) were 
spiked with internal standards and injected directly on UHPLC-ESI-MS/MS and two transitions 
per analyte were measured. Two modes with different mobile phases were used for positive 
and negative ionization mode. A linear calibration curve with internal standard correction was 
used for quantitation. LOQ was determined as the lowest calibration level, or a concentration 
with uncertainty (Relative standard deviation, RSD) up to 30 %. 
 

3. Results 

All the watch list compounds were analysed in all the water samples. Estrone (E1) was 
detected at four sites, both in freshwater and in seawater, while the additional compound 
ibuprofen was detected at two sites, both in brackish water and seawater (Table 2). The 
measured values for estrone in freshwater (0.41–0.73 ng/l) were however well below the 
PNEC (predicted no-effect concentration) for this substance, which is 3.6 ng/l (Tavazzi et al., 
2016). To our knowledge, there is no PNEC established for estrone in seawater. The rest of 
the analysis results were below LOQ (limits of quantification) (Table 2). The results are 
available electronically, in the database Vannmiljø (http://vannmiljo.miljodirektoratet.no/).  
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Table 2. Results from the watch list screening. Compound 1–17 are watch list compounds, and compound 18–21 are additional compounds. LOD = limits 
of detection, and LOQ = limits of quantification. Yellow marked cells show results above LOQ. The rest of the results are below LOQ. The table 
continues on the next page. 
 

 

  

Com-

pound 

no.

Compound name CAS-

number

EC-number Unit of 

mea-

sure

LOD LOQ Analysis method Measure 

uncert-

ainty 

(%)

Location  →

1 Indre 

Oslofjorden

2 Indre 

Drammens-

fjorden

3 Ytre 

Drammens-

fjorden

4 

Drammens-

elva, by the 

outlet

5 Lake 

Maridals-

vannet

6 Lake 

Damtjern

1 17-Alpha-ethinylestradiol (EE2) 57-63-6 200-342-2 ng/l 0.03 0.1 US EPA 539, LC-ESI-MS/MS 30 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2 17-Beta-estradiol (E2) 50-28-2 200-023-8 ng/l 0.1 0.3 US EPA 539, LC-ESI-MS/MS 30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

3 Estrone (E1) 53-16-7 ng/l 0.1 0.3 US EPA 539, LC-ESI-MS/MS 30 <0.30 <0.30 <0.30 <0.30 <0.30 0.41

4 Diclofenac 15307-86-5 239-348-5 ng/l 2 5 DIN 38407-36, DAI-HPLC-MS/MS 30 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

5 2,6-Ditert-butyl-4-methylphenol 128-37-0 204-881-4 ng/l 3 10 DIN EN ISO 18856, LLE-GC-MS 20 <10 <10 <10 <10 <10 <10

6 2-Ethylhexyl 4-methoxycinnamate 5466-77-3 226-775-7 ng/l 10 25 DIN EN ISO 18856, LLE-GC-MS 20 <25 <25 <25 <25 <25 <25

7 Erythromycin 114-07-8 204-040-1 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

8 Clarithromycin 81103-11-9 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

9 Azithromycin 83905-01-5 617-500-5 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

10 Methiocarb 2032-65-7 217-991-2 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

11 Imidacloprid 105827-78-9 428-040-8 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

12 Thiacloprid 111988-49-9 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

13 Thiamethoxam 153719-23-4 428-650-4 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

14 Clothianidin 210880-92-5 433-460-1 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

15 Acetamiprid 135410-20-7 160430-64-8 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

16 Oxadiazon 19666-30-9 243-215-7 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

17 Tri-allate 2303-17-5 218-962-7 ng/l 3 10 DIN EN ISO 18856, LLE-GC-MS 20 <10 <10 <10 <10 <10 <10

18 17-Alfa-estradiol 57-91-0 200-354-8 ng/l 0.1 0.3 US EPA 539, LC-ESI-MS/MS 30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

19 Ibuprofen 15687-27-1 239-784-6 ng/l 2 5 DIN 38407-36, DAI-HPLC-MS/MS 30 5.3 5.3 <5.0 <5.0 <5.0 <5.0

20 Roxithromycin 80214-83-1 617-007-5 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10

21 Tylosin 1401-69-0 215-754-8 ng/l 3 10 DIN 38407-36, DAI-HPLC-MS/MS 30 <10 <10 <10 <10 <10 <10
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Com-

pound 

no.

Compound name 7 Røværs-

fjorden

8 Karm-

sundet

9 Forlands-

fjorden 

indre

10 

Raglamyr-

bekken

11 Eivinds-

vatnet

12 

Toskatjern

13 Tautra 14 

Hommel-

vik

15 

Stjørdal 

harbour

16 Jons-

vannet

17 

Stjørdal 

river

18 

Nidelven

1 17-Alpha-ethinylestradiol (EE2) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2 17-Beta-estradiol (E2) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

3 Estrone (E1) <0.30 <0.30 <0.30 0.73 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

4 Diclofenac <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

5 2,6-Ditert-butyl-4-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

6 2-Ethylhexyl 4-methoxycinnamate <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

7 Erythromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

8 Clarithromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

9 Azithromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

10 Methiocarb <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Imidacloprid <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

12 Thiacloprid <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

13 Thiamethoxam <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

14 Clothianidin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

15 Acetamiprid <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

16 Oxadiazon <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

17 Tri-allate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

18 17-Alfa-estradiol <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

19 Ibuprofen <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

20 Roxithromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

21 Tylosin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Com-

pound 

no.

Compound name 19 Lake 

Soløy-

vatnet

20 Varp-

odden

21 Lande-

gode-

fjorden

22 Salt-

straumen

23 Salt-

fjorden

24 Bodø 

harbour, 

outer

25 Lake 

Stor-

vannet

26 Sandøy-

sundet

27 Lake 

Prest-

vannet

28 

Tromsdals 

river

29 Rekvik 30 

Tromsøy-

sundet

1 17-Alpha-ethinylestradiol (EE2) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2 17-Beta-estradiol (E2) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

3 Estrone (E1) <0.30 <0.30 <0.30 <0.30 <0.30 0.45 <0.30 <0.30 0.45 <0.30 <0.30 <0.30

4 Diclofenac <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

5 2,6-Ditert-butyl-4-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

6 2-Ethylhexyl 4-methoxycinnamate <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

7 Erythromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

8 Clarithromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

9 Azithromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

10 Methiocarb <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

11 Imidacloprid <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

12 Thiacloprid <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

13 Thiamethoxam <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

14 Clothianidin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

15 Acetamiprid <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

16 Oxadiazon <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

17 Tri-allate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

18 17-Alfa-estradiol <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

19 Ibuprofen <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

20 Roxithromycin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

21 Tylosin <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
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The Norwegian Environment Agency is 
working for a clean and diverse environment. 
Our primary tasks are to reduce greenhouse 
gas emissions, manage Norwegian nature, 
and prevent pollution. 
 
We are a government agency under the 
Ministry of Climate and Environment and have 
700 employees at our two offices in Trondheim 
and Oslo and at the Norwegian Nature 
Inspectorate’s more than sixty local offices. 
 
We implement and give advice on the 
development of climate and environmental 
policy. We are professionally independent. 
This means that we act independently in the 
individual cases that we decide and when we 
communicate knowledge and information or 
give advice. 
 
Our principal functions include collating and 
communicating environmental information,   
exercising regulatory authority, supervising 
and guiding regional and local government 
level, giving professional and technical advice, 
and participating in international 
environmental activities. 

Norwegian Environment Agency 

Telephone: +47 73 58 05 00 | Fax: +47 73 58 05 01 
E-mail: post@miljodir.no 
Web: www.environmentagency.no 
Postal address: Postboks 5672 Torgarden, N-7485 Trondheim 
Visiting address Trondheim: Brattørkaia 15, 7010 Trondheim 
Visiting address Oslo: Grensesvingen 7, 0661 Oslo 


