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Figure 1: The Fulling Mill below Durham Cathedral
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Executive summary

Background

The Fulling Mill is one of the few remaining medieval mills on the River Wear. It is owned by Durham
Cathedral and leased to Durham University. The mill is uniquely situated in the foreground of one of the best
loved and most photographed heritage sites in the UK.

It is timely to consider the future of the building and how it may be used to map on to organisation
objectives of both the Cathedral and the University.

Developing micro-hydro power at this site integrates strategic issues around: future uses of the mill
buildings; reducing carbon emissions; adding to the cultural heritage of a prestigious World Heritage Site;
and increasing public engagement with environmental issues. Each theme maps onto current legislative

targets.

Project brief

The aim of this project was to conduct a socio-cultural appraisal of generating micro-hydro power at the
Fulling Mill on the River Wear.
Academic and grey literature was reviewed, relevant stakeholders were interviewed and a wider focus group

was undertaken with the local community.

Findings

At the current time there is a lot of interest and excitement around developing a micro-hydro scheme at the
Fulling Mill. Development of such a scheme maps onto the environmental objectives of multiple
organisations such as Durham Cathedral, Durham University and the Environment Agency.

We suggest that the socio-cultural aspects should counter-balance the financial outlay and difficulties in
designing a micro-hydro scheme and generating revenue to ensure long-term sustainability of the Fulling
Mill and energy production.

A current window of opportunity exists to develop a collaborative project between multiple organisations
that may be able to use their expertise and develop joint management and funding for a scheme.

This scheme could also lead to outreach in environmental education and tourism opportunities.

Key to the success of a scheme is the long-term financial stability of the development, not just the

investment to develop the scheme.

Ways forward

Develop conversations across relevant and interested parties.
Aim to develop a collaborative project across interested stakeholders to develop aspirations for the site.
Share knowledge and expertise across the group.

Explore funding models, including match funding from interested organisations where possible, to develop a

scheme.



1 Introduction and project outline

The Fulling Mill is one of the few remaining medieval mills on the River Wear. Owned by and located below Durham
Cathedral, it is uniquely situated in the foreground of the best loved and most photographed heritage site in the UK
(see cover image). It has been leased by the University since 1843 and in recent years housed the Archaeology
Museum, attracting approximately 8000 visitors per annum. However, regular flooding of the lower levels and the
general deterioration of the building has made it an unsuitable site for a museum, and the highlights of the
collection have been relocated to the University’s new exhibition space in Palace Green Library. For the time being,
the mill will be used to store archaeological material. However, it remains unsuited to this in the longer term and is
in urgent need of renovation. The question is how — in a way that is economically viable — to create and maintain

something that makes imaginative use of, and does justice to, this unique heritage building.

A number of strategic issues come together around the Fulling Mill site that relate to regulatory and legislative

agendas in the UK and EU. These are as follows:

1) UK energy policy target of 15% of energy from renewables by 2020 (Ward and Inderwildi 2013).

2) The European Commission has targets for increased micro-hydro capacity (e.g. 50% between 2000 and 2010
(Paish, 2002), and continues to promote small hydropower. The EU RESTORhydro initiative aims to restore
historic mill sites in Europe for energy production as part of the Intelligent Energy Europe Programme
(Hendricks, 2013; Intelligent Energy Europe 2012).

3) There is increasing pressure for local communities and institutions to be involved in managing their local
environment. This stems from the EU’s Water Framework Directive (Commission of the European Communities,
2007) and Aarhaus Convention (European Commission, 1998).

4) University motivation for micro-hydro schemes stems from the carbon ambition. This has led the University to
aim to reduce its carbon emissions by 30% by 2014 and 40% by 2020 through its Carbon Management Plan.
However it has been suggested that only a 6% reduction has been achieved so far.

5) Durham County Council’s strategy for low carbon energy proposes a target of getting 26% of the region’s
electricity from renewable sources by 2020 (DCC 2011).

6) Heritage and planning agendas can appear at odds with new technology. However, English Heritage
acknowledge the importance of addressing climate change and are positive towards environmental
technologies that do not affect the condition or special interest of a building (English Heritage, 2008).

7) Sustainability and renewable energy has also been identified as a key concept for education for both school-age

pupils and those in higher education.

The aim of the project was to conduct a socio-cultural appraisal of generating micro-hydro power at the Fulling Mill
on the River Wear. Research undertaken was as follows:
- A review of micro-hydro generation was conducted from multiple perspectives.

- Semi-structured interviews were held with stakeholders involved in existing schemes.



- Afocus group was held with local people to collect views on developing micro-hydro in Durham.
- Advisory group meetings were held to discuss the research approach and findings.

We hope that this document will provide background to support decisions made about the future of the Fulling Mill.

2 Background to energy production using micro-hydro generation

Energy has been harnessed for use in industry for hundreds of years and has been used in Durham city historically.
The weirs on the River Wear were created in the 11" century to power water wheels to run the machinery for
different tasks, such as fulling wool. The first micro-hydro plant, a small-scale system that creates electricity from
running water, was also in the North East of England and was designed by Lord Armstrong at Cragside in
Northumberland. Thus energy from rivers is historically significant in the region. Creating electricity from small
decentralised hydro plants became unpopular in the UK after the introduction of the National Grid. However, with
increased interest in the environment coupled with rising energy prices and government incentives to invest in

renewables, harnessing the energy of rivers is gaining attention.

2.1 Electricity from micro-hydro

As fossil fuels become depleted hydropower is considered a crucial prospect for future power generation in Europe,
especially where large-scale dams are deemed environmentally unacceptable and existing opportunities have
already been exploited. Hydropower is one of the most cost effective means of producing clean renewable
electricity, generally with a higher efficiency, reliability, and capacity factor than solar, wind, and ocean energy (wave
and tidal) technologies (Fraenkel et al., 1991; Mishra et al.,, 2011). Hydropower often also has a better energy
payback ratio than other power generation technologies (British Hydropower Association and IT Power, 2010). Large
amounts of produced excess energy can be bought back by some power companies, thereby integrating with the
local power grid. Over 13 000 potential sites have been identified for micro-hydro power generation in Scotland
(Forrest, 2008) and 26 000 in England and Wales (EA, 2010). Micro-hydro is also becoming a technology of choice
amongst communities seeking to become ‘low carbon’ (Bracken et al, forthcoming). Furthermore, micro-hydro raises

potentially controversial choices for planning and policy.

The development of micro-hydro requires different forms of social organisation and engagement than in the
conventional provision of energy through national grids of gas and electricity. In this sense, the development of
micro-hydro involves establishing new systems of provision, dependent on new forms of interaction between the
providers and users of energy in which intermediaries emerge and new patterns of co-production can come to the
fore (Van Vliet et al., 2005; Walker and Cass 2007). Within these systems of provision, Walker and Cass (2007: 460)
suggest that “what makes up the software of social organisation is a combination of different interacting
arrangements and relations between actors and institutions” including “function and service ... ownership and return

. management and operation ... infrastructure and networking” in terms of the way in which the electricity
generated is fed into grids or used to supply different communities. Micro-hydro schemes might therefore be

intended to deliver different kinds of energy service, be designed to deliver different rates of financial and or social
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returns, managed/owned by cooperatives, partnerships, users and privately owned utilities, and intended to either

directly supply communities or be fed into national grids (Walker and Cass 2007).

2.2 Environmental issues

It has been suggested that micro hydro is one of the most environmentally benign energy conversion options
available because it does not interfere significantly with river flows (Fraenkel et al., 1991; Mishra et al., 2011). Yet
environmental managers in the UK see micro-hydro power as a massive contemporary issue (Cussens, Natural
England, pers. com) due to how the application of technology may transform rivers and their ecosystems by
fragmenting channels and altering river flows (Renofalt et al., 2010). There are three key aspects of the socio-
environmental issues raised by micro-hydro. Firstly, the potential to increase flood risk. Installations of micro-hydro
power sites in effect add a barrier (through modification of weirs and insertion of Archimedes screws) into the river
system. This alters the conveyance of water through the river system. The 2007 IPPC report assumes that
precipitation will increase in intensity in the UK under different emission scenarios, potentially increasing localised
flooding (Lane et al., 2007). Installing micro-hydro schemes can sometimes create a barrier which has the potential
to increase this flood risk. Secondly, the effect of schemes on the transfer of sediment. Research has suggested that
local aggradation of weir structures over a 2-year period can have a considerable effect on the cross-sectional area
of a channel and therefore the capacity of conveyance of both water and sediment; this has the potential to
outweigh the impact of climate change caused by increased precipitation over 50 years (Lane et al., 2007). Thus
local effects on some UK rivers can be more important than regional climate change. Micro-hydro weirs have the
potential to increase this trapping of sediment by acting as a barrier and blocking natural sediment moving through

the system.

Thirdly, the impact on biodiversity; both wildlife and habitats. This is the most widely researched aspect of micro-
hydro. By modifying the water, sediment transfer, morphology and flow velocity in river channels the range of
species and habitats is likely to be altered (Renofalt et al., 2010). There is currently little understanding of these
impacts, although there is evidence of high profile dispute around the impact of schemes; notably around fish and
the impact on fish passage between anglers and scheme designers. Most research continues to suggest that there is
negligible impact of small-hydro power schemes, but some work is starting to question the impact on wildlife and
habitats. Castro-Santos et al., (2006) found that 10% of fish passes connected with the development of micro-hydro
schemes in Portugal were not suitably designed for effective fish passage and even where fish passes were effective,
fish populations upstream and downstream of barriers developed different size structures. Abundant small scale
barriers may therefore fragment freshwater habitats (Larinier, 2008; Lucas et al., 2009). There are indications that,
although fish might not be killed by a micro-hydro scheme they may suffer sub-lethal effects, leading to
disorientation and predation. Studies of algal communities suggest changes do take place in habitats downstream of
structures and that it may take up to three years before the effect can be identified (Wu et al., 2009). Hence issues
around fluvial processes and river habitats are closely entwined with issues of social justice and the role of expertise.

Whilst the environmental impacts of micro-hydro schemes are beginning to be understood. The cumulative effects
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