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Executive Summary

SEAS received funding for a feasibility study from the Scottish Climate Challenge Fund in April
2009 and this report d etails the work carried out for this study, establishing the viability and
constraints associatied with a number of different project options.

The purpose of the study was to consider a number of renewable energy options for Stonehaven

that presented a wi de spread of technologies and which also represented significant
opportunities to benefit the community. Six projects were progressed to varying degrees, with

four of these requiring the commissioning of specialist contractors to contribute to the detail o f
this report.

All SEAS work presented in this report was carried out by Ditta Neumann and Lyn Jardine, both
guided and directed by Brian Menzies, as well as the SEAS members at various meetings. Lucy
Linguard also helped with some of the financial calcu lations. We would also like to thank our
subcontractors Hill Of Banchory (HoBESCo), Synergie Scotland, Brumac Engineerng Ltd and Solar
Scotia for their contributions.

The cash flow analysis of the various projects has identified a number of opportunities, in terms of
those able to generate income for the communitiy. These were a micr 0-hydro scheme in the
River Cowie, and wind turbine(s) at the Mackie Academy and Radio Stations site. These were
considered over a number of years/ After 5 years all of the projects had a positive cumulative
cash flow, with the exception of oneof the three options  for the Cowie River. However, after 10
years the IRR for this option was positive, exceeding 10%.

Most income is shown to be generated from a wind turbine scheme at the Radio Station site,
followed by the Mackie Academy. The cumulative cash flow for the Radio Station location is
shown to exceed A300,000 after five years, assuming

impression for the site, used for the community consultation process, show ed three turbines,
which would result in significantly higher earnings.

In terms of hydro -power, only one of the Cowie Water turbines could be installed at the site
considered, while it would be conceivable and relatively straig htforward to install multiple wind
turbines at the sites considered. Assuming the separation between wind turbines does not
create shadowing the power gain increases linearly with each turbine added, while there will be

a small reduction in CAPEX costs d ue to economies of scale.

The outdoor Open Air Pool was also considered, with the opportunity of supporting a local icon

and making a wide, positive contribution to the Stonehaven community. Rather than
generating renewable electricity, the preferred op tion would involve saving heating costs, with
the preferred option identified as a marine heat exchanger system, working in tandem with
replacement, high efficiency gas boilers. It should be noted that although no income
generation was considered as part of the benefit from the pool, the potential cost saving in
terms of fuel bills is significant. There is also the possibility of a renewable heat scheme being
introduced in the UK, similar to the Fee d-In Tariff for renewable electricity. However, this has not
been considered at this point in time

Previous considerations for solar panel heating of the pool water have been shown to be
unviable, at least until a new leisure centre building is developed, at which point there could be
the potential for a contr ibution to be made from solar heating.
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With the help of the members of SEAS a decision needs to be made about the priorities in terms

of t he preferred renewabl e energy options. Commer ci
considerations will be taken into acc ~ ount during these discussions. Once the priorities have been

established, the next steps for each of the Schemes are described in their relevant sections in this

report. Itis anticipated that these discussions will take place in January 2010.
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1. Introduction

Stonehaven, on the North Sea coast of Aberdeenshire with about 11,000 inhabitants , sits in an
environ mental setting suited to produce renewable energy from a wide variety of sources. The

town looks onto the North Sea and has a harbour allowing easy access to any potential marine
installation. Two rivers flow through Stonehaven into the North Sea that offer potential for micro -
hydro schemes. Ample wind may allow for wind turbines to be deployed in the town, as well as

in the surrounding countryside. There are several commercial wind farms planned in the vicinity

and contact has been made with developers. Local leisure facilities a nd the open air pool
(OAP) in particular could benefit from reduced fuel bills by replacing the existing gas boilers with

a combination of renewable energy schemes. Options ranging from biomass to solar to marine

heat exchangers have been considered.

OSugainable St o n e h awas initially proposed as a community renewable energy initiative by

Brian Menzies (Stonehaven resident) in 2006. A first me eting to attract membership took place in
September 2007 where Br ian Menzies and Ditta Neumann were enrolled as directors /members,
along with 5 other Stonehaven residents as members (George Strang, Graeme Clark, Colin
Jackson, Bridget OO Ha rTde campdny Wwas renaMedras i 8Swsia)nable Energy
Association St on arddormmllyd estafishel Sn) January 2008 as a not for profit
community company with a remit to develop renewable energy projects in Stonehaven and the
surrounding countryside. The company was set up following a number of public meetings and

has already gained widespread support from the community.

The aims of SEAS are to develop income generating, renewable energy projects for the
community , provide a lower carbon footprint for the town and to create a Trust Fund which can
provide a reinvestment vehicle for income generated from renewable energy and energy
efficient projects.

SEAS received funding for a feasibility study  from the Climate Challenge Fund in  April 2009. This
report details the work carried out for this study and establishes a plan for how to bring one or
more of these projects to fruition.

The purpose of the study was to consider a number of renewable energy options for Stonehaven

that presented a wide spread of technologies. Applications were chosen that were likely to

benefit the community. Six projects were progres sed to varying degrees , with four of these
requir ing the commissioning of specialist contractors to contribute to the detail of this report.

All SEAS work presented in this report was carried out by Ditta Neumann and Lyn Jardine, both
guided and directed by Brian Menzies. Lucy Linguard also helped with some of the financial

calculations. We would also like to thank our subcontractors Hill Of Banchory (HOBESCo),
Synergie Scotland , Brumac Engineerng Ltd and Sol ar Scotia for their contributions.

2. Project s election and Public engagement

The work presented here was carried out between April and November 2009. In this timeframe a
number of opportunities were created to gather views from Stonehaven residents.

2.1 Project selection

In the inital phase the fo llowing renewable energy opportunities were considered:
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Solar Wind Micro -Hydro Marine Biomass
Solar panels for MRI base in Carron River Tidal Power Biomass heater for
OAP Stonehaven OAP
harbour
Photovoltaic panels Mackie Academy Cowie Water Harb our wall Fuel generation
for OAP fluctuating wave using waste wood
column power material at Red
generator Cloak recycling
facility.
Mill O'Forest Primary Buoy based wave Ground source
School generator heat exchanger for
OAP
Stonehaven Radio Marine he at
Station exchanger for OAP
Community buy -in
to existing
commercial wind
farm

Table 2.01: Renewable Energy Projects considered as part of original brainstorming for inclusion
in Feasibility study.

Following several meetings with members of SEAS a decision was taken in June 2009 to progress

the following :
Project 1: Stonehaven Open Air Swimming Pool - selection or renewable energy options
Project 2: Cowie Water 6 Micro -Hydro scheme
Project 3: Mackie Academy & Stonehaven radio station 8 medium sized wind tur bine

Project 4: Meikle Carewe 8 commercial wind farm community involvement
Project 5: Stonehaven Bay & Marine wave power opportunity

The members discussed and agreed that a micro -hydro scheme on the River Carron should only

be pursued once the opportunity on the River Cowie was explored and possibly installed. This
would then provide the experience and knowledge about how such a system should be
considered for a more complex setting on the Carron, where there could be potential conflicts

with neighbouring  properties and flood defence systems. The results of investigations into the
opportunities represented by these projects is described in chapters 3to 7.

2.2 Public consultations

Attemp ts were made to inform members of the public, office bearers and in terested parties of
SEAS activities and to seek their involvement.  This included the following:

Newspaper articles (Mearns Leader and Press & Journal)

Local radio interview (Mearns FM)

Presentations/meetings at Mackie Academy Secondary school (staff and students)
Open exhibition (at Plainstones, off Market Square, Stonehaven)

Focus group meeting

Questionnaire ( paper versions provided at the exhibition, and online version)

=4 =4 =4 -8 -84
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2.2.1 Stonehaven resident involvement

Early inter est in SEAS was sparked by new spaper articles and word of mouth as the members of
SEAS talked to family, friends and acquaintances in Stonehaven. Interested residents were
encouraged to join SEAS and |, to date , membership has risen to about 24

A web domain was created and the www.seas.uk.com _ website went live on  24th September

2009. This gave an electronic possibility for members of the public to be informed of progess,
public events and to participate in an online survey.

S E AS Sustainable Energy

Association Stonehaven

Who are SEAS?

SEAS was established in January 2008 as a not for profit community company with a remit to develop
renewable energy projects in Stonehaven and the surrounding countryside. The company was set up
following a number of public meetings and has already gained widespread support from the community.

Our Aims & Objectives:
* Develop income generating, renewable energy projects for the community.
* Provide a lower carbon footprint for the town.

* Creating a Trust Fund and reinvesting in renewable energy and energy efficient projects.

Participate in our Survey HERE

‘ ©SEAS 2009 accessibility privacy disclaimer webmaster ‘

[ Wb consoersd o minesined by PG BusngssSovuices. ]
Figure 2.01: Web site www.seas.uk.com home page

A press release on the 6th October invited residents to the upc oming public presentation in the
Market Sqgare on the 10th September as well as announcing the website now available to be
view ed.

A presenta tion was made to S3 pupils at Mackie Academy pupils and the Mackie Academy
Eco committee on  8th October . Pupils and their teachers and the rector were informed on aims
and projects of SEAS and encouraged to complete the online survey.

The survey went live on  9th October and could be accessed via the SEAS website. The web
address and survey details were  cascaded through snowball email sto residents as well as being
publicised, together with the detail s of the Plainstone exhibition in the loca | press. In the survey
detailed descriptions were given of the various projects and residents were asked to answer
several questions. A paper copy was also produced in case residents could not access a
computer ( Table 2.02). The web based survey contained photo montages and simple
explanations on the different options presented. This survey was kept live until 3rd November
2009. In total 11 paper copies were filled in, as well as 78 online (7 of which were not
completed). Of the total 89 replies there wer e 70 listing a local post code with a further 6
coming out of the catchment area.
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The following gender and age distribution was observed:

18-29

Female 35

30-39

Male 44

14

40 - 64

None specified 10

50

65 or over

Grand Total 89

under 18

Table 2.02: Personal statistics of survey.

Grand Total

89

15. Please use this space to provide us with any additional comments on the
possible projects that have been presented. Do you have any other

suggestions for projects that could be investigated?

Association Stonehaven

‘SEAS Sustainable Energy

I [COMMENTS |
\

INTRODUCTION

Thank you for attending our exhibition and finding out more about our
organisation. Please refer back to the display board if you need to

The survey should take no longer than 5 minutes to complete and is
completely anonymous. You do have the option to provide contact details if

you wish to know more about our progress.

SOME INFORMATION ABOUT YOU

THANK YOU! | ‘

Thanks you for yourtime completing this sunvey

In order ta ensure that our consultation is representative, please provide us
with some details about yourself

We will be discussing the results of this survey with a focus group of participants and
otherinterested people before we conclude our feasibility study

1. Please tell us your gender. (please tick appropriate box)

Male [ a [ Prefer not to say [ O

[[16_ Would you like to be part of the focus group? YES/NO (delete as e |

Female [ [=] | Other_please specify =]

** Please provide your full name and contact details below if you would.

2. Which age group represents you? (please tick appropriate box)

Having seen what SEAS are aiming to achieve would you like to either become a Under 18 T [m] [40-64 T [m]
member of SEAS orto be kept informed of progress through emails? 1829 ‘ ] | B50r over ‘ ]
If so, please tickthe relevant statement below 30-39 | =] | Prefer not to say [ a
[Twould Tike to be kept informed =] ]
Twould Tike to become a member | =] | 3. Please provide your postcode ‘
s [ THE PROJECTS
Address RIVER COWIE
4. Towhat extent do youthink that an Archimedes screw should be
pursued on the River Cowie? (please tick one only)

[‘Agree strangly [ O [ Disagree strongly [ 3

[ Agree slightly | 3O | Disagree slightly [ a
Telephone Neither agree or disagree [ 3 TDontknow [ a
Emall

5. Which of the three possible locations do you think would be best to

11. Considering the technologies covered above, which elements do you
think most warrant further investigation as part of development of
renewable energy at this location?

pursue?
Adjacent to weir (Option 1) [ a |
83m from weir (Option 2) | a |
Ury Estate boundary (Option 3) | a |

Ivlarine heat exchange

Biomass boiler

MACKIE WIND TURBINE

Solar thermal

[ ]

Other. please state

6. Towhat extent do you agree with the proposal to install a wind turbine
at Mackie Academy site?

12. Remembering that these considerations are still very much preliminary.

7. Towhat extent do you agree that the Radio Station site should be

[Agree 5‘_"3”9')’ [ 3O [Disagree 5‘_“?'”9')’ = to what extent do you agree that Combined Heat and Power district
Agree slightly [ O [Disagree slightly o heating should be given further consideration for this location?
Neither agree or disagree | O | Don'tknow o] =
[ Agree strongly [ 3 ] Disagree strongly [ 3
RADIO STATION WIND TURBINE Agree slightly |3 [Disagree shightly [ a
Neither agree or disagree [ O | Dontknow | a

developed as a small-scale community wind turbine site?
Agree strongly [ O [ Disagree strongly [
Agree slightly | O | Disagree slightly [
Neither agree or disagree | O | Don'tknow |

[ ] [

MARINE WAVE POWER

13. Towhat extent do youthink that Stonehaven Bay should be used as a
test bed forthis type of technology?

OPEN AIR POOL [

8. Towhat extent do youthink that a marine heat exchange is an option |

[ Agree strongly [ 3O | Disagree strongly [ 3
Agree slightly | 3O | Disagree slightly | I=]
Neither agree or disagree | O | Dontknow | a

that should be followed up?

| FUTURE PRIORITIES

[ Agree strangly [ O [ Disagree strongly [ a
Agree slightly | O | Disagree slightly =
Neither agree or disagree | 3@ [Dontknow o]
9. Towhat extent do youthink solar thermal heating is an option that

requires following up?

[ Agree strangly [ O [ Disagree strongly [ 3]
Agree slightly | O | Disagree slightly [ a ]
MNeither agree or disagree | 3O [Dontknow =1

10. Towhat extent do youthink that the biomass project should be pursued
as part of that work?

[Agree strongly | O [ Disagree strongly =
Agree slightly | O | Disagree slightly =
Neither agree or disagree | 3O [Dontknow =1

14. Please rank each of the possible projects according to whichis your 1%
choice through to 8" choice. Each aption must have a number and no
ftwo numbers should be the same

Scheme Rank
Cowie River Archimedes Screw

Mackie Academy Wind Turbine

Radio Station Wind Turbine

Open Air Pool — renewable heat generation
Combined Heat & Power District Heating
Marine Wave Power

Figure 2.02: Paper based
project information was avaialble via the
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The public exhibition took place on the Plainstones, Stonehaven Market Square on Saturday 10th
October 2009. Material presented included:

1 Open Air pool power options with Solar panel and eva culated tube display suplied by
AllSolar. Biofuel pellets supplied by Stovies Wood Pellets

1 Micro -hydro posters and  working Archemides Screw demonstrator supplied by
MannPower.

1 Wind turbine displays for Mackie Academy and Radio station with micro wind turbi ne
supplied by AllSolar.

1 Marine wave power display with home made variable air and water column power
generator .

Despite the at times very challenging weather conditions about 45 people visited the stand
between 10am and 4 pm.

Figure 2.03: Public Exhibition on 11th October 2009 on the Plainstonés, Ston
Square.

»

ehaven Market

A short presentation was given at the Stonehaven and District Community council meeting on
Tuesday 13th October where the ideas presented were well received.

SE AS Sustainable Energy

Association Stonehaven

Figure 2.04: Focus Group welcome poster
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The director of SEAS, Brian Menzies gave a radio interview on Mearns FM on 15th October 2009,
giving details of SEAS, as well as promoting upcoming public events and the survey.

The survey and public exhibitions were further promo ted by a press release on 15th October
2009 in both Press and Journal and The Leader.

The Focus Group meeting was advertised at the Exhibition, by press and email and took place
on Monday 26th October, the day after the end of the autumn school holidays. 9 members of
the public attended the meeting where a summary of the projects studied was presented,
together with a presentation of a preliminary result of the web survey. For each project the
Strengths, Weaknesses, Opprtunities and Threats (SWOT) were exp lored. All th e commen ts
submitted by people present were written on post -it notes. These were collated after the
meeting and sent out to all those present, as well as all current members of SEAS.

2.2.2 Aberdeenshire Council and other office bearers

From the beginning of SEAS activities Aberdeenshire council has been informed of progress. A
meeting was held with Willi e Munro, the Kincardin e & Mearns Area Manager on the 3rd June.
Stonehaven and Lower Deeside Councillors Graeme Clark and Peter Bellarby atten ded the
inaugural meeting of SEAS and Graeme has been an active member since. SEAS also had the
opportunity to present initial ideas to the MP Sir Robert Smith on 12thJune

Eric Wells, the Renewable Energy Co -ordinator has been involved with SEAS since Al IEnergy in
May 2009, attended several SEAS meetings and has been instrumental in facilitating several
connections that have significantly helped advance several of the projects. Eric was identified
in the original proposal to the SCCF as having three days of effort to be provided as in  -kind
support, which proved to be very effective.

2.2.3 Interested parties (stakeholders)

Wherever possible all stakeholders interested in each of the projects hace been contacted and
involved. The interactions with these g  roups is discussed separately for each project.
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3. Project 1: Stonehaven Open Air Swimming Pool

Near Cowie village and adjacent to Beach Road there is an Art Deco open air swimming pool.
ThisOlympic sized pool was first opened in 1934 and is 50m long an  d 18m wide. The building has
recently been Grade B listed. The 1,320m 3 filtered salt water is piped from the North Sea at high
tide and heated to 28 °C using 9 Hamworthy boilers installed in 1975 with a reputed combined
output of 2.5 MBTU/hr.

Leisure Centre

A

Caravan Park

<«—— OAP Boiler room

T

Intake

Open Air pool —_—

Outflow

Bowling Club

Figure 3.01: Aerial photograph of Open Air Pool and Leisure centre.

The outdoor pool opening times are restricted to 3 months during the summer. On average, the

Open Air Pool (OAP) consumes 79,000 kWh electricity and 845,000 kWh gas annually (based o n
annual figures from 2007 to 2009). These high energy consumption levels could endanger the

future viability of the pool, particularly in view of the recent rise in unit cost for both types of

power.

3.1 Location and Ownership

The OAP is located adjacen tto Beach Road and next to the Leisure Centre, both served by a
communal car park. The sea water intake pipe is the concrete covered pipe leading out to sea

to the South, while the outflow pipei  sclearly visible leading from the NE corner of the OAP to THE
sea.

The land around the pool and leisure centre is held in trust by Aberdeenshire Council. Part of it is
sublet to Stonehaven Recreation Ground Trustees, who manage the Bowling Club to the
caravan park, with  the exception of the Beach Amusements. Th e pool and leisure centre
facilities are owned by Aberdeenshire Council. The Friends of the Open Air Pool look after the
OAP, but do not own it, or have any financial liability for it.
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