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The bright side of the moon  



The black side of the moon  



Pressures on water bodies in Norway 
The 10 most important pressures on watercourses in Norway 

Hydropower 

Acid rain 

Agricultural runoff 

Runoff from scattered houses 

Invasive species 

Runoff from urban areas 

Pollution from sewage plants 

Polluted sediments 

Flood protection 

Aquaculture 

Effect: High – Medium – Low - Unknown 



Morsa watershed – characteristics and challenges  

 





P 
 

Primary measures in agriculture 
 
  
  Reduced tilling in autumn 

 

 Reduced use of P-fertilizer  

 

 Constructed wetlands/sed. ponds  

 

 Buffer and vegetation zones 

 

 Environmental plan/contract for 
each farm 

 

 

Foto: Fylkesmannen i Østfold 



Waste water treatment – scattered households  

some results 
 

 In 1999:  

–  2300 household with little waste 
water treatment 

 
 

 In 2012:  

–  2100 households had installed 
new waste water treatment or 
been connected to a pipeline  

 
 
 In 1999:  

– Loads from scattered households 
to lake Vansjø 2.3 tons of  P 

 
 

 In 2012: 

– Loads from scattered households 
to lake Vansjø 0,5 tons of P 

 
Foto: Morsa 



The lake Vansjø 2000 - 2006 and 2008 -2015 



Some cases to facilitate migration -roads  

 Small waterfalls at the outlet 
of the culvert 

 

 High water velocity inside 

 

 Lack of a pool downstream 

 

 Stones etc.  that prevent 
migration 

Photo: NPRA 



Case 1  New threshold and pool  
Nykvåg river in Lofoten 

Photo/case: Knut Aune Hoseth NVE/NPRA 



Case 2 Aspen trunks  
Storelva in Steigen Nordland 

Photo/Case: NPRA  



Case 3 Four fish tubs and 10 thresholds 
Sæveli creek in Aust-Agder 
 

Photo: NPRA 



Impacts on: 

 15 of the 20 highest waterfalls 

 70 % of the no. of river basins 

 17 % of river stretch 

 30 % of lake area 

 

 

Ecologic effect: 

 Reduced (or no) flow, variation 

in water level 

 Habitats for fish and insects, 

plants, birds 

 Landscape, recreation, tourism 

 

Foto: Anders Iversen 

Map: NVE: Existing 

hydropower 

plants. 

Pressures: hydropower 
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Case River Aurlandselva - Identify bottlenecks and doing mitigation measures 

Too little spawning 

grounds/ supply with 

spawning gravel  

Too little hide/need 

mitigation  



Improving substrate conditions – Mitigating 
HYMO alteration in Aurlandselva 
(Hydropower) 



Mitigation in River Aurlandselva: 500 m3 of new spawning gravel  

   

 

 

 

 

 

 

 

 

Figur 1 Bunnsubstrat 200 m nedenfor 
demningen 2009, før grus ble lagt ut 
(armeringslag).   

 

 

Figur 2 Samme sted 2012, 2 år etter 
grusutlegg i 2010  

 

Figur 3 Grusutlegging ved Skaim 2010 

 

Figur 4 Dykker har utvalgt et egnet sted for 
grusutlegget og anviser gravemaskin-
føreren 

 

 

 Before 

 

After 

© Bjørn Barlaup, UNImiljø 



Water velocity (cm/s) 

Salmon: 20-80 

Brown trout: 10-40 

Water depth (cm) 

Salmon: 20-80 

Brown trout: 10-50 

Dominant gravel 

composition (mm) 

Salmon: 32-62 

Brown trout: 16-32 

Burial depth (cm) 

Salmon: 15-35 

Brown trout: 5-15 

Increasing water current 

Pool 

Added gravel 

To optimize mitigation measures by adding new 

spawning gravel you need at least knowledge about 

biology and hydrology 

From Barlaup et al. 2008 



 

If fish stocking is still needed to achieve the objectives: we try to use fish eggs 
-In some rivers we use offspring of native strain kept in gene bank for endangered wild Atlantic salmon 

stocks 

© Bjørn Barlaup, UNImiljø 

 When the objective is to get good status 
for fish and a good fishery without 
stocking: 

– We often need a combination of 
environmental flow and habitat 
measures. 

– In rivers with “environmental flow” 
habitat mitigation measures alone 
might be sufficient.  

 

 If not, we have to continue fish stocking, 

– until the impact of the regulation 
(flow and habitat) is reduced to a 
level that result in a fish population 
big enough to have a fishery       

 



 
Status implementation of measures  

(december 2012) 



www.miljødirektoratet.no 


