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Hydropower in Norway

ACa 99 % of electricity from
hydropower

ANorway produce appr. 25 % of
hydropower in Europe

A> 50 % of storage HP capacity in
Europe

APotential peak power supplier to EU

Europes Top-10 HP O NO
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Impact of hydropower 1 surface water

Surface water
(n=15328)
® Not at risk Possible at risk
m At risk (other than HP)® HMWB- hydropower

Ref: http://vann-nett.nve.no, March-2009.
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Impact of hydropower 1T lake area in Norway.

Lake area
(n=5510)
® Not at risk Possible at risk
m At risk (other than HP)* HMWB- hydropower

Ref: http://vann-nett.nve.no, March-2009
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Revision of licence terms

A Ca 340 licenses may be initiated for revision by 2022
A All major hydropower schemes
A Also the hydro scheme including all environmental issues

A Licences of unlimited duration
A Revision of terms after 30-50 years
A Comprises environmental conditions and user interests

A In addition, national legislation includes possibilities for
changes in terms anytime when necessary
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Divergent political signals in Norway FJ

Ecological improvements in Demand for more renewable
HMWB: gnergy
A Revision of hydropower A Climatic change brings about a
schemes should be timed with need for replacing fossil
WED. energy with renewables. HP in
A Modernisatior} of tard demand.
environmental standard in - ..
regulated waters. A No significant reduction in HP
A There are considerable production and capacity.
potential for environmental : :
improvement in many old A EU Renewables Directive

hydropower regulations. (2008)

A New HP schemes shall be
subject to stringent
environmental conditions

A Win-win situations should be
given priority.
A Atlantic salmon given priority
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The Aura HP-scheme &

Catchment area 949 km?

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

14 stream intakes/diversions, > 40
km of tunnels

Production 1,7 TWh/year
Gross production value 450 mill
Representative Norwegian HP-
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PhyS|caI alterations, ecologlcal
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Findings from case Aura - use of both approaches

Both approaches provide transparent processes.
The CIS 4 method compared to the Prague;

A less pragmatic

A more time consuming

A more information required

A hard to find relevant reference WB

A MEP level similar to GEP
Both gave approx. the same level of GEP.
Difficult to define ecological objectives.

In spite willingness to pay study, the significant
adverse effect hard to estimate.

MEP i gave no added value.

Salmon i good indicator for ecological condition.
Mitigation measures define GEP.

National method based on Prague method.
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Metodikk for a fastsette miligmal for
sterkt modifiserte vannforekomster

Auravassdraget som eksempel UTKAST

Anders G. Finstad, David N. Barton, Arne J. Jensen,
Bjern Ove Johnsen, Johanna Jarnegren og Odd Terje
Sandlund

Samarbeid og kunnskap for framtidas miljlgsninger
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National guideline for GEP E“J‘

A Step 1: assess present environmental status

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

A Step 3: assess ecological effects of measures

A Step 4: define GEP as the resulting ecological effects of
all applicable measures.

A Examples: Sustainable stock of salmon, adequate migration
possibilities for fish or reestablishment of original nature type.

A Possible step 5: assess extended deadlines/exemptions
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Assessment of applicable measures EJ‘

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.

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

A Generic list of mitigation measures in the hydropower sector
has been developed (effects, side effects and costs).
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Long term o0environme

Aln addition to GEP, a long term i
defined in RBMPs

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

A Each river basin has to map problems and requests for the future as
well as assessment of mitigation measures based on local knowledge.

AfAThe environmental ambitionso are
A where regulations/economical restrictions or national considerations play a minor
role.

A Reasons why this term was introduced:;
A National revision and relicensing system
A Limitations in management capacity

A Lack of knowledge and expertise
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Summary of Norwegian experience

A An urgent need for more practical experiences

A RBMPs with diverging approaches for HMWB and GEP

A Many exemptions due to lack of
A regional management capacity
A lack of clear national guidelines

A For the hydropower sector, the level of significant

adverse effect;
A Only applicable measures with no adverse effect is included in
GEP (in first planning cycle)
A will be determined in upcoming terms of licenses/revisions

A The long tem environmental ambition is introduced to indicate the
upcoming environmental objectives in the future
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Down with sheep, up with salmon!
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