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“Eutrophication refers to the enrichment 
of water with respect to nutrients, 
especially nitrogen and/or phosphorus 
compounds, which accelerates the growth 
of algae and higher plant species, leading 
to undesirable disruption of the 
equilibrium between organisms in the 
water and deterioration of water quality.”
Appendix 1.1A in current “Regulations on the 
limitation of pollution” (FOR-2004-06-01-931)

Eutrophication
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Current treatment in the “normal” 
and less sensitive areas

Advanced*
Nature-based
Mechanical
Untreated
Other/unknown
Inner Oslo fjord catchment
Outer Oslo fjord catchment 

*) chemical or biological or 
combination of these

Type of treatment

Reported/estimated removal of total P and total N 
at WWTP ≥ 50 PE:

[Source: Berge and Hjertaas 2024]



“Member States shall ensure that the identification of 
sensitive areas is reviewed at intervals of no more than 
four years.” 
91/271/EEC

“By 31 December 2027, Member States shall establish 
and publish a list of areas on their territory that are 
sensitive to eutrophication. They shall include with that 
list information on whether the areas are phosphorus- or 
nitrogen-sensitive or both. They shall update that list 
every six years starting on 31 December 2033.” 
Revised UWWTD: Directive (EU) 2024/3019



The Client:  the Norwegian Environment Agency
• Selected by the Agency: 152 water bodies 

affected by agglomerations >10 000 PE in 
normal and less sensitive areas (5 lakes, 11 
rivers, 136 coastal)

Purpose:
1. Sensitive to N and/or P
2. Eutrophic or not
3. Risk of becoming eutrophic
4. Environmental benefit if N and/or P load is 

reduced
5. Sufficient data to conclude? If not, recommend 

monitoring 

Desktop study:
Identification of water bodies 
sensitive to eutrophication

List of authors: 
Jan-Erik Thrane (project leader), Sonja 
Kistenich, Anette Engesmo, André 
Staalstrøm, Ragnhild Grimm Torstensen, 
Janne Kim Gitmark, Ann Elin Synnes, 
Mats Gunnar Walday, Maeve McGovern, 
James Sample and Christian Vogelsang



Criteria for being eutrophic

Guidelines for classification of environmental status in coastal 
waters and freshwater (digital since February 2025)

The Norwegian guidelines are 
in line with the EU guidelines



Freshwaters (lakes and rivers)
• According to the Classification Guidelines:

P limited: 𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁
𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

> 20 𝒂𝒂𝒂𝒂𝒂𝒂 (𝑁𝑁𝑁𝑁4+𝑁𝑁𝑁𝑁3) > 10 µ𝑔𝑔/𝐿𝐿*

N limited: 𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁
𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

< 20 𝒂𝒂𝒂𝒂𝒂𝒂 (𝑁𝑁𝑁𝑁4+𝑁𝑁𝑁𝑁3) < 10 µ𝑔𝑔/𝐿𝐿*

P + N limited: 𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁
𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

≈ 20

• 55% of eutrophic lakes in Norway potentially N-limited (Lyche Solheim et al. 2022)

Coastal waters
• Complex and dynamic transitions between P-limited freshwater systems and N-limited 

marine water systems = assumed sensitive to both N and P

Criteria for a water body being sensitive to N or P

*) in all measurements 
through the growth season



• Assessment of Ecological Status using Biological Quality Elements 
Normalised ecological quality ratios (nEQR; 0-1):

• 1 = reference condition 
• 0.6 = threshold between good and moderate condition
• <0.6 = eutrophic water body
• Lowest nEQR determined ecological status

Key criteria to determine if a water body is eutrophic

Location Biological quality element (index) Supporting parameters
Rivers Periphyton (PIT), benthic invertebrates (ASPT) Tot N, Tot P
Lakes Phytoplankton (CHL-a, biovolume, PTI, 

Cyanomax), Macrophytes (Tic)
Tot N, Tot P

Coastal Phytoplankton (CHL-a 0-10 m), macroalgae 
(SMSDI, RSLA/RSL), angiosperms (eelgrass; 
ANTIZM), soft-bottom fauna* (NQI1)

NH4, NO3, NO2, Tot N, PO4, 
Tot P, DO bottom water

*) NB: Includes stations within the influence area of emission points 

Can bring otherwise good 
ecological status down to 
moderate condition



• Surveillance data last 10 years (2015-2024)
• Extracted from https://vannmiljo.miljodirektoratet.no/
• Not yet uploaded data from reports (2023-2024)
• Project data from KYSTREV (includes data from AquaMonitor@NIVA and 

Institute for Marine Research)
• If no data available: data from surrounding water bodies

Data sources

https://vannmiljo.miljodirektoratet.no/


Freshwater (rivers and lakes)
• MUST: A minimum of one biological quality element in addition to 

supporting parameters from last 10 years
• PREFERABLY: Data from at least three years within last 10 years

Coastal waters
• MUST: A minimum of one biological quality element in addition to 

supporting parameters from last 10 years
• PREFERABLY: Data on both phytoplankton and at least one benthic 

quality element in addition to support parameters the last 10 years
• PREFERABLY: The pelagic investigations represents at least three 

consecutive years

Minimum requirement for sufficient data NB: Less strict than 
recommended by the 
Norwegian guidelines 



Lakes (5)

• Sufficient data: 1 of 5
• Apparently, no lakes eutrophic
• One lake P + N limited

Negative outcome
Unsure
Positive outcome
No data-

P or N limitation



Rivers (11)

• Sufficient data: 3 of 11
• Apparently, no rivers eutrophic



Skagerrak (8)

Barents Sea (9)

Norwegian Sea 
north (17)

Norwegian Sea 
south (47)

North Sea 
north (22)

North Sea 
south (33)

Coastal water 
bodies (136)
 6 (12) ecoregions 



• Sufficient data: 1 of 8
• Eutrophication status generally ok, but 

several water bodies at risk
• Wastewater emissions significant in 3 

water bodies at risk

Skagerrak



North Sea south

• Sufficient data: 3 of 33
• Eutrophication status uncertain and variable, but at risk several 

places, partially due to increasing emissions from aquaculture ( ) and 
wastewater ( )

• Wastewater emissions significant in 5 (+2) water bodies at risk
* * *

*
*



North Sea north
• Sufficient data: 0 of 22
• Eutrophication status uncertain and variable, but at risk several 

places due to increasing emissions from aquaculture ( )
• Wastewater emissions significant in 5 (+1) water bodies at risk

* * *

*



Norwegian Sea south

• Sufficient data: 6 of 47
• Eutrophication status uncertain and variable, but at risk several 

places due to increasing emissions from aquaculture ( ), 
wastewater ( ) and agriculture ( )

• Wastewater emissions significant in 7 (+7) water bodies at risk

** * * * * * * ** ** ** ** * * *

*
* *



Norwegian Sea north
• Sufficient data: 1 of 17
• Eutrophication status uncertain and variable, but at risk several 

places primarily due to increasing emissions from aquaculture ( )
• Wastewater emissions significant in 3 water bodies at risk

** * * * * * * * * *

*



Barents Sea

• Sufficient data: 0 of 9
• Eutrophication status uncertain and variable
• Wastewater emissions significant in 1 

eutrophic water body and +2 potentially at risk

* * *



• Available data not sufficient to conclude for any water bodies according 
to recommendations in the Norwegian guidelines

• Particularly missing biological quality elements and longer time series (at 
least three consecutive years) in coastal waters

• Data suggests that 23 of 136 coastal water bodies are already eutrophic 
and that 29 additional coastal water bodies may be expected to become 
eutrophic

• The extent of surveillance of “normal” and “less sensitive” areas need to 
be increased considerably

Summary and conclusions



Thank you for your attention

christian.vogelsang@niva.no
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