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Water storage schemes for hydropower generation

Consultation: Improving the water environment without a significant adverse impact on renewable energy generation

5 December 2011

1. Introduction

The river basin management plans
 for the Scotland and the Solway Tweed river basin districts set ambitious objectives for progressively improving the ecological quality of Scotland's water environment. The plans include improvement objectives for around 70 water bodies that have been assessed as adversely affected by the operation of hydroelectricity schemes. Appendix A sets out the objectives of making improvements to water bodies which are modified as a result of hydro schemes without significantly impacting on the use
. The schemes typically involve the capture and temporary storage of water in reservoirs prior to its abstraction for use in generating electricity. Delivering improvements to the affected water bodies may require changes to the way water is managed within the hydroelectricity schemes and potentially to the volume of water that can be used for electricity generation.

The use of the water environment for electricity generation is licensed under the Water Environment (Controlled Activities) (Scotland) Regulations 2011. The regulations allow the Scottish Environment Protection Agency (SEPA) to vary the terms of licences for the purpose of securing appropriate environmental improvements. When doing so, SEPA has to strike the right balance between supporting renewable energy generation and improving the water environment. 
This paper describes how SEPA aims to do this. 
2. Principles of approach
There is one consultation question in this section. 
The river basin management plans provide a vision for Scotland's water environment up to 2027. However, the objectives identified for individual water bodies are not set in stone. The process of reviewing a licence provides SEPA with detailed, up-to-date information about adverse impacts and the potential to mitigate them. This information may reveal that:

· an objective has already been achieved;
· the timescale for achieving an objective needs to be extended; 
· an objective needs to be revised to be more or less ambitious.

Where appropriate, SEPA will make the changes to licence conditions necessary to secure the improvements needed to achieve the plans' improvement objectives. Before doing so, SEPA will work with the operators of hydroelectricity schemes with the aim of finding ways of making the improvements without any net reduction in the amount of electricity generated.

It is unlikely that all the objectives identified in the river basin management plans can be achieved without a small reduction in electricity generation. SEPA will only require operators to implement mitigation leading to a reduction in electricity generation if, in its judgement, doing so would deliver a significant environmental improvement.

SEPA will prioritise licence reviews on the basis of its most up-to-date assessments of the relative severity of the adverse effects of different schemes on the ecological quality of the water environment. Where necessary and following consultation with interested parties, the timetable for achieving the objectives identified in the river basin management plans will be revised in line with this prioritisation.
SEPA will not require improvements to the water environment if it judges that the consequent reductions in hydroelectricity generation would be significant at a scheme level or cumulatively in relation to Scotland's renewable hydroelectricity generation. If SEPA determines that making any improvements anticipated in a river basin management plan would lead to a significant reduction in hydroelectricity generation, the plan's objectives will be revised accordingly following consultation with interested parties.
When determining if a reduction in electricity generation would be significant, SEPA will consider the:
a) impact of the potential reduction on the hydroelectricity scheme concerned;

b) cumulative impact on hydropower generation within the RBMP cycle;

c) significance of the benefits expected to result from the improvement to the water environment enabled by the reduction.
Consultation question one 

SEPA has proposed a number of matters (points a to c above) that would be considered when determining if a reduction in generation would be significant. Do you agree that these are appropriate matters to be considered in that context? 
3. Approach in practice
There are five consultation questions related to this section. 

It is important that Scotland plays its part in helping to tackle climate change. Scottish ministers have set a target of generating the equivalent of 100% of our gross annual electricity consumption from renewable sources by 2020. The contribution is currently around 28%. As the contribution increases, any small reductions that may be necessary to facilitate improvements to the water environment will represent an increasingly small proportion of Scotland's total renewable electricity generation.
SEPA will phase those improvements to the water environment likely to require reductions in generation in line with the expected overall growth in renewable energy generation. This will ensure that the achievement of objectives for the water environment is coordinated with, and does not impede progress towards Scotland's 2020 targets for renewable electricity. 

Wherever possible, SEPA will work with operators to see if the improvement objectives can be achieved with no net reduction in electricity generation. Where this cannot be achieved, SEPA will make judgements about the significance of any reductions at individual schemes on a scheme-by-scheme basis.

By working with scheme operators, SEPA hopes to find ways of achieving the river basin management plans' improvement objectives whilst keeping any cumulative net reduction in hydroelectricity generation to around 2% of the electricity capable of being generated by Scotland's existing hydroelectricity schemes, over the three RBMP cycles. The total electricity capable of being generated equates to approximately 5,000 gigawatt hours (GWh) per year and 2% of this is around 100 GWh. If, in due course, it turns out that a greater reduction might be needed to achieve the river basin plans' objectives, SEPA will have to judge whether or not this would amount to a significant, cumulative adverse impact on renewable electricity generation. Before making any such a judgement, SEPA will consult interested parties.
Over the three, six year periods for which the river basin management plans have set objectives, SEPA will aim to phase any necessary reductions in total cumulative annual hydroelectricity output as indicated below. 
Indicative maximum reduction in current total cumulative annual electricity output per river basin management planning period
	River basin management planning period
	Up to 2015
	2015 to 2021
	2021 to 2027

	Approximate maximum reduction as a proportion of current total annual hydroelectricity output (%)
	0.25
	0.5
	1.5 to 2


Note: The figures are a cumulative rolling total i.e. 0.25 the first cycle, another 0.25 the second cycle and up to 2 the third cycle.
SEPA will review the approach described above and the associated prioritisation and phasing of licence reviews each time the river basin management plans are updated, starting with the update due in 2015. In doing so, SEPA will take account of progress towards achieving Scotland's renewable electricity targets and consider whether any other criteria should be considered. SEPA will consult on any proposed revisions when preparing updates of the plans.
As part of each licence review, SEPA will consider the significance of any loss in generation for the hydroelectricity scheme concerned. Because of site-specific factors, such as differences in the significance of the resulting improvement to the water environment, the same magnitude of reduction might be judged significant in relation to one scheme but not in relation to another. 
When determining whether or not a potential net reduction in electricity generation needed to achieve a river basin management plan improvement objective is significant at an individual scheme level over a plan cycle, SEPA will take account of the following information to help it build up a picture of the implications for the scheme (see Appendix B for further details):
· quantity of water that would no longer be available for generating hydro electricity compared with the quantity of water currently available;

· net reduction in the current annual average hydro electricity generation;
· reduction in the annual average electricity hydro generation compared with the typical annual variation in the scheme's electricity generation;

· magnitude and importance of the environmental benefit compared with the estimated annual average reduction in electricity generation.
Consultation question two
SEPA has proposed that the maximum total cumulative loss of generation to deliver the benefits across the three RBMP cycles up to 2027 should be no greater than approximately 2% of the baseline figure. Do you agree that this is a proportionate impact on generation to achieve the identified measures?
Consultation question three
SEPA has proposed the use of a single baseline figure to determine the maximum reduction in the amount of hydroelectric generation at the beginning of the RBMP cycles rather than apply a different baseline for each cycle based on a common methodology. Do you agree with this approach?
Consultation question four
SEPA has proposed a methodology for calculating the baseline figure that is based upon the amount of hydroelectricity capable of being generated by Scotland’s existing hydroelectricity schemes. Do you agree with this methodology? 
Consultation question five
SEPA has not proposed any means of assigning any necessary cumulative loss of generation to individual operators within and across cycles. Do you consider that SEPA should do so? If you do please provide your views on how you would wish SEPA to do so. 
Consultation question six
The relative importance of the environmental benefits that may be delivered by additional mitigation is an important consideration in measuring the significance of any loss of generation; do you have a view on how SEPA should measure this? If so please provide details.
Appendix A: Background information on objectives for water bodies
There are no consultation questions related to this section. 

The preparation and implementation of river basin management plans is a requirement of Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for Community action in the field of water policy ("the Water Framework Directive"). 
Among other things, the Water Framework Directive requires ecological objectives to be set for all bodies of surface water. The principal objective is the achievement of good ecological status, which broadly means only slight changes in ecological quality compared with near undisturbed conditions.

Some water bodies' physical characteristics are substantially modified as a result of activities such as water storage for hydroelectricity generation or public water supply. Such water bodies may be designated as heavily modified, if restoring them to good ecological status would have a significant adverse impact on the benefits that those activities provide. For heavily modified water bodies, the principal objective is to achieve good ecological potential.
Good ecological potential is achieved when the ecological quality of the water body is close to the best it could be without there being a significant adverse effect on the activity for which the water body is designated. In practice this means implementing good practice mitigation in so far as is possible without a significant adverse effect on the activity.
A standard list of potential good practice mitigation applicable to water bodies designated for hydroelectricity generation
 has been published by the UK Technical Advisory Group on the Water Framework Directive
 (UKTAG).
Further details on how SEPA is required to classify the ecological potential of heavily modified water bodies can be found in the Scotland River Basin District (Classification of Water Bodies) Directions 2009
 and in an accompanying Ministerial policy statement published in 2010
.

This paper is about how SEPA proposes to determine whether or not implementing good practice mitigation measures would have a significant adverse effect on hydroelectricity generation. If a particular mitigation measure would lead to a significant reduction in generation, it will not need to be taken for the water body to achieve good ecological potential.
Appendix B: Information for assessing significance at a scheme-level 
There are two consultation questions related to this section. 

This appendix outlines a series of indicators that SEPA will use to help build up a picture of the implications for a scheme of making improvements to the water environment. It will take account of this in reaching a judgement about whether or not a given net loss of electricity generation from the scheme would constitute a significant adverse impact.

(a) Quantity of water that would be used to improve the water environment in relation to the quantity of water currently available for abstraction
	Data required
	(i) Licensed abstraction per year (cumecs)

(ii) Additional flow per year required in mitigation (cumecs)

	Indicator statistic
	Mitigation flow as a proportion of licensed abstraction [(mitigation flow ÷ licensed abstraction) x 100]


Key data sources:
(i) publically available licence information;
(ii) SEPA data on required flow mitigation.
The mitigation flow includes additional low flow compensation together with any additional variable higher flow releases, sometimes called freshets. Variable flows should be annualised so that a flow per year (in cumecs) can be derived.
This indicator gives an overall picture in terms of changes to the volumes of water available for abstraction. However, on its own, the indicator does not provide a full picture of the implications for the scheme. This is because the effect on generation depends on a number of other factors, including the number of turbines through which water released to improve the water environment would otherwise flow.
(b) Change to the current annual average electricity output likely to result from delivering the improvement to the water environment
	Data required
	(i) Annual average electricity output per year (GWh)
(ii) Expected annual average reduction in electricity output as a result of mitigation (GWh)

	Indicator statistic
	Reduction in output as a proportion of current output [(reduction in output ÷ current annual output) x 100]


Key data sources:
(i) operator, published data for power stations eligible for renewable obligation certificates (ROCs);
(ii) operator.
This indicator gives a good overall picture of the potential effect on annual average electricity output of a scheme. 
(c) Reduction in the current annual average electricity output in relation to the typical annual variation in electricity output

	Data required
	(i) Typical between-year variability in electricity output (maximum and minimum GWh per year)

(ii) Expected annual average reduction in electricity output as a result of mitigation (GWh)


Key data sources:
(i) operator, published data for power stations eligible for renewable obligation certificates (ROCs);
(ii) operator.
This indicator provides a further context in which to consider the estimated average annual reduction in electricity generation. Variability in annual output can be affected by a number of factors, including water availability in wet versus dry years; operational decisions about when and how much to generate (e.g. taking account of market price); and planned and unplanned maintenance. Variations in output that are atypical, such as those resulting from major maintenance works, will be ignored.
(d) Magnitude of the environmental benefit in relation to the reduction in current annual average electricity output

	Data required
	(i) Length and/or area of water environment that would be improved, including length of river made accessible to migratory fish (km or km2)

(ii) Expected annual average reduction in electricity output as a result of mitigation (GWh)

	Indicator statistic
	Reduction in output per unit length/area improved [reduction in output ÷ length or area improved]. In considering this statistic, account should be taken of the importance of the improvement in environmental, social and economic terms.


Key data sources:

(i) SEPA data on projected impact of mitigation.
Consultation question seven
SEPA has proposed indicators for use in assessing the significance of any loss of generation at a scheme level arising from additional mitigation flows required to deliver improvements to the water environment. Are there any other indicators or any alterations to the proposed indicators that you would wish SEPA to consider? If so please provide details.
Consultation question eight
SEPA has proposed to use annual average electricity output as the baseline for a comparison of proposed changes as using one year’s data would not be representative of yearly fluctuation. How do you think SEPA should set annual average output? Should it be a rolling average over a set number of years or fixed based on a set number of previous years? 
General comments

There is one consultation questions related to this section.
Consultation question nine
Please let us know if you have any further points related to the consultation. If your point relates to a part of the document please cross reference the section. Please provide any additional information to support your point.
Having your say

Please use the consultation feedback form to submit your responses.
� � HYPERLINK "http://www.sepa.org.uk/water/river_basin_planning.aspx" ��http://www.sepa.org.uk/water/river_basin_planning.aspx�


� See Annex A for background information on the objectives for water bodies


� �HYPERLINK http://www.wfduk.org/UKCLASSPUB/LibraryPublicDocs/gep_hmwb_final ��http://www.wfduk.org/UKCLASSPUB/LibraryPublicDocs/gep_hmwb_final�


� UK Technical Advisory Group on the Water Framework Directive: This is a partnership of the UK environment and conservation agencies established to provide technical advice on the implementation of the Water Framework Directive to DEFRA and the devolved administrations.


� �HYPERLINK http://www.scotland.gov.uk/Resource/Doc/296362/0092087.pdf ��http://www.scotland.gov.uk/Resource/Doc/296362/0092087.pdf�


� �HYPERLINK http://www.scotland.gov.uk/Resource/Doc/173709/0048450.pdf ��http://www.scotland.gov.uk/Resource/Doc/173709/0048450.pdf�
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