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Norway ïnot a member of EU

ÅAt least 6 years delay of 
implementation of WFD

ÅImplementation legally started 
in Norway by 01.01.07 
(regulation)

Å20% of WBs follow EU time 
table 

ÅRBMPs for the remaining WBs 
by 2015

European Economic Area (EEA)

http://www.odin.dep.no/odin/engelsk/index-b-n-a.html
http://eng.stjornarrad.is/
http://www.liechtenstein.li/en/eliechtenstein_main_sites/portal_fuerstentum_liechtenstein/home.htm
http://www.dep.no/odin/engelsk/index-b-n-a.html
http://www.europa.eu.int/index_en.htm
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Hydropower in Norway

ÅCa 99 % of electricity from 

hydropower

ÅNorway produce appr. 25 % of 

hydropower in Europe

Å> 50 % of storage HP capacity in 

Europe 

ÅPotential peak power supplier to EU

Europes Top-10 HP

HP production in TWh
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Impact of hydropower ïsurface water

Surface water
(n=15328)

Not at risk Possible at risk

At risk (other than HP) HMWB - hydropower

Ref: http://vann-nett.nve.no, March-2009. 

Total at 

risk

http://vann-nett.nve.no/
http://vann-nett.nve.no/
http://vann-nett.nve.no/


Impact of hydropower ïlake area in Norway

Ref: http://vann-nett.nve.no, March-2009

Lake area
(n=5510)

Not at risk Possible at risk

At risk (other than HP) HMWB - hydropower

Total at 

risk

http://vann-nett.nve.no/
http://vann-nett.nve.no/
http://vann-nett.nve.no/


Revision of licence terms

ÅCa 340 licenses may be initiated for revision by 2022

ÅAll major hydropower schemes

ÅAlso the hydro scheme including all environmental issues

ÅLicences of unlimited duration

ÅRevision of terms after 30-50 years

ÅComprises environmental conditions and user interests

ÅIn addition, national legislation includes possibilities for 

changes in terms anytime when necessary 



Divergent political signals in Norway

Ecological improvements in 

HMWB:

Å Revision of hydropower 
schemes should be timed with 
WFD.
ÅModernisation of 

environmental standard in 
regulated waters.

Å There are considerable 
potential for environmental 
improvement in many old 
hydropower regulations. 

Å New HP schemes shall be 
subject to stringent 
environmental conditions

Å Win-win situations should be 
given priority.

Å Atlantic salmon given priority

Demand for more renewable 
energy

Å Climatic change brings about a 
need for replacing fossil 
energy with renewables. HP in 
demand. 

Å No significant reduction in HP 

production and capacity. 

Å EU Renewables Directive 

(2008)
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The Aura HP-scheme

Å Catchment area 949 km2

Å 4 reservoirs (max drawdown 30 m, 
max hydraulic head 760 m)

Å 14 stream intakes/diversions, > 40 
km of tunnels

Å Production 1,7 TWh/year

Å Gross production value ú50 mill

Å Representative Norwegian HP-
scheme

Å Upcoming revision of the 
environmental objectives in 
accordance with national practice 

Å Main mitigating measure: 

ÅFish stocking

ÅThresholds/sills



Physical alterations, ecological 

consequences in rivers

Discharge in Aura, 

Lille Eikesdalsvatnet
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Reduced average flow with more than

60% in the main river. 

Temporarily dry stretches.

Change of river substrate.

Ecological consequences

ÅLoss of Atlantic salmon

ÅLoss of sea trout

ÅAlteration of biota composition 

and abundance

Total diversion of 

14 mountain streams
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ÅLarge regulation drawdown (30m)         

ÅErosion in drawdown zone

Physical alterations, ecological consequences, 

reservoir

Ecological consequences:

Åreduced littoral zone biological production

Åreduction of the spawning and breeding grounds 

in lake Aursjøen-reservoir (70-80%)



Findings from case Aura - use of both approaches

Å Both approaches provide transparent processes.

Å The CIS 4 method compared to the Prague;  

Å less pragmatic 

Å more time consuming

Å more information required

Å hard to find relevant reference WB

Å MEP level similar to GEP

Å Both gave approx. the same level of GEP.

Å Difficult to define ecological objectives.

Å In spite willingness to pay study, the significant 

adverse effect hard to estimate.

Å MEP ïgave no added value.

Å Salmon ïgood indicator for ecological condition.

Å Mitigation measures define GEP.

Å National method based on Prague method.



National guideline for GEP

ÅStep 1: assess present environmental status

ÅStep 2: assess applicable measures for each WB (next 
slide) 

ÅStep 3: assess ecological effects of measures

ÅStep 4: define GEP as the resulting ecological effects of 
all applicable measures. 
ÅExamples: Sustainable stock of salmon, adequate migration 

possibilities for fish or reestablishment of original nature type.  

ÅPossible step 5: assess extended deadlines/exemptions



Assessment of applicable measures

A measure is applicable if;  

a) instruments (e.g. legal tools) available e.g. revision of terms 
performed, 

b) no significant adverse effect on total electricity production and 
peaking capacity, and 

c) no significant adverse effect on the wider environment e.g. 
replace hydropower with thermal energy, loss of bird habitats, 
loss of cultural remains. 

Å Based on local analyses of mitigation measure and regional 
Programme of measure.

ÅGeneric list of mitigation measures in the hydropower sector 
has been developed (effects, side effects and costs).



Long term òenvironmental ambitionò

Å In addition to GEP, a long term ñenvironmental ambitionò can be 

defined in RBMPs

Å The RBMPs will in Norway be based on many local scale analysis of 

measures

Å Each river basin has to map problems and requests for the future as 

well as assessment of mitigation measures based on local knowledge.

Å ñThe environmental ambitionsò are locally based suggestions 

Å where regulations/economical restrictions or national considerations play a minor 

role. 

Å Reasons why this term was introduced;  

ÅNational revision and relicensing system

Å Limitations in management capacity 

Å Lack of knowledge and expertise

Å Uncertainty in ecological efficiency of measures



Summary of Norwegian experience

ÅAn urgent need for more practical experiences

ÅRBMPs with diverging approaches for HMWB and GEP

ÅMany exemptions due to lack of 

Åregional management capacity 

Ålack of clear national guidelines

ÅFor the hydropower sector, the level of significant 

adverse effect; 

ÅOnly applicable measures with no adverse effect is included in 

GEP (in first planning cycle)

Åwill be determined in upcoming terms of licenses/revisions 

Å The long tem environmental ambition is introduced to indicate the 

upcoming environmental objectives in the future 



Down with sheep, up with salmon!


