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Introduction 
 

Aquatera was established in 2000 to provide a modern and innovative suite of 

environmental services and products. The company delivers to local, UK and 

worldwide markets and has established a strong track record in the renewable 

energy and other energy sectors. This work includes preparation of strategic 

environmental assessment (SEA) and environmental impact assessment (EIA) 

documents for renewable energy projects and strategies, as well as resource 

assessment studies, risk assessments, design advice, operations support, 

environmental surveying, developing visualisation tools and producing information 

and awareness materials. Aquatera also organised the highly successful Renewable 

Realities conferences and exhibitions in 2002 and 2003.  

 

In addition to experience in renewable energy, Aquatera and its associates have a 

vast knowledge of wider environmental and social studies, particularly in offshore and 

coastal areas. The team has completed numerous research projects, including a 

number funded by the UK Department of Trade and Industry (DTI) and other 

government bodies, and are expert practitioners in their various fields. Aquatera’s 

support IT, multimedia and graphic design specialists are also leaders in their 

respective fields. 

 

The ability for Aquatera to organise and deliver has been recognised by its clients 

and the wider business community, notably via the 2001 BP Helios Awards and the 

2002 Highlands and Islands Enterprise Business of the Year Awards. Aquatera 

received a Highlands and Islands Small Business of the Year Commendation in 

2003, and a Scottish Planning Awards Commendation in 2007 for its part in 

developing The Highland Council's renewable energy strategy. Also, in 2008, 

Aquatera was invited to participate in an Entrepreneurship and Innovation 

Scholarship at the Massachusetts Institute of Technology (MIT) Sloan Business 

School. 

 

Aquatera has a passion for renewable energy development, believing that it can 

provide substantial amounts of quality energy, which can be used to offset energy 

produced from carbon-emitting technologies. 
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Furthermore, renewable energy schemes provide a means for redistributing wealth 

and enterprise to many peripheral and remote areas. Finally, by being based in 

Stromness in Orkney, Aquatera is at the heart of the 'renewable energy revolution'. 

The company is exposed on a daily basis to the processes that create renewable 

energy, and its employees and associates have a wide experience of living and 

working in such environments. Aquatera, therefore, has a strong practical 

understanding and knowledge of renewable energy that can be used to its clients’ 

advantage. 

 

Aquatera's core focus is upon the environment, in its broadest sense. Whether 

considering plankton or people, habitats or homes, birds or businesses, the company 

will ensure that any policy, plan or project meets the highest standards of 

stewardship and stakeholder expectations, whilst also working for the overall success 

of the particular scheme. Aquatera specialises in the management of interactions 

with, and impacts on, the environment. 

 

The success of Aquatera's approach can be seen from the number of projects it has 

carried out for a wide array of clients, and the loyalty these clients have shown to the 

company. 

 

This brochure summarises a selection of key strategic renewable energy and 

environmental projects conducted by Aquatera on behalf of its clients. 
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Route Selection, Consultation and EIA Studies for a  

Dounreay–Orkney 132 kV Grid Connection 
 

Scottish Hydro-Electric Transmission Ltd, 2007 

 

 

 Example of nearshore cable pull operation 

 
 
Scottish Hydro-Electric Transmission Limited (SHETL) is researching and consulting on a proposal to 
develop a new high voltage electricity transmission circuit capable of accommodating output from 
possible renewable energy generation developments located on the Orkney Islands and to connect this 
to the existing mainland transmission network at Dounreay, Caithness. As it is SHETL policy that the 
route selection process be environmentally led, Aquatera has conducted a range of desk- and field-
based studies to provide route options and a preferred route on which to consult, and will carry out 
environmental impact assessment (EIA) studies on the proposed route as it becomes defined. 
 
Studies were undertaken initially to identify all possible route corridors within a study area 
encompassing parts of Orkney, Caithness and Sutherland. A desk-based study screened the area for all 
relevant environmental sensitivities and constraints to allow route options to be established. This was 
followed by more detailed desk- and site-based work to assess the relative merits of these options and 
the selection of the preferred route for consultation. 
 
The Orkney 132 kV connection would comprise a number of related constituent parts, including: 
 

·  Overland connections based upon overhead lines 
(with under-grounding considered where necessary) 

·  Possible interim and/or secondary sub-stations in Orkney 
·  Landfalls for the cables in Orkney and Caithness 
·  Subsea sections of cable 

 
Any assessment must balance the relative sensitivities of each of these phases across the whole length 
of the route when deriving a preferred option. 
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Orkney and Shetland Resource Assessment 

 

Orkney Enterprise and Shetland Enterprise, 2003/4 

 

 

 Map of the Orkney and Shetland renewable energy resource assessment study area 

 

 
This study evaluated the renewable energy resources that could be available around the Northern Isles 
of Orkney and Shetland. The study also considered the constrained development potential, taking into 
account the cost of developments and the likelihood of gaining planning consent. Both the input and 
output data for this study are stored in a database that enables different scenarios to be examined in the 
future and also allows any data to be easily updated. It is hoped that the resource database can act as a 
foundation for a strategic planning tool and more site-specific planning tool in the future. 
 
The database approach to undertaking this work is somewhat innovative and, although challenging to 
execute, the results have confirmed the value of this approach. The results also confirmed the 
significant contribution that this area of Scotland can make to the wider renewable energy targets. 
Indicative estimates for constrained renewable resource development potential suggest: 
 
 Onshore wind 3000 GWh Offshore wind   2000 GWh 
 Wave power  45000 GWh Tidal power 48000 GWh 
 Others 1000 GWh Current use   1800 GWh 
 
This study also demonstrated an approach to, and the merits of, setting regional development targets to 
support the national targets. 
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Highland Region Renewable Energy Resource Assessmen t 

 

The Highland Council, 2004/5 

 

 

 Example of the user interface showing energy potentials for different resources across The Highland Region 

 
 
This study built on the approach followed for the Orkney and Shetland resource assessment. The area of 
the Highland Region was divided into 1 km squares for the analysis. GIS-based information was used to 
populate the input data fields. The resource assessment model and outputs can be viewed and 
interrogated through a bespoke non-GIS interface. The database itself holds over 4 million records, 
covering 40,000 grid squares and around 100 parameters. The package includes three mini models 
covering energy conversion, cost constraints and planning constraints. 
 
The study demonstrated the usefulness of resource assessments as strategic planning tools, both for 
professionals and the general public. Its results made sound technical information more widely available. 
 
This study made an important contribution to developing a regional strategy for meeting the 40% 
renewable energy target by 2020. 
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Highland Renewable Energy SEA 

 

The Highland Council, 2006 

 

 
Provisional comparison of prospective development areas for tidal energy schemes in terms of a number 
of planning constraints 

 

 

Example of data generated for considering possible development scenarios as part of the SEA process 

 

 
Aquatera completed a voluntary strategic environmental assessment (SEA) for the proposed Highland 
Renewable Energy Strategy, regarding the development and control of renewable energy developments 
in the Scottish Highlands. 
 
This project took the form of a comprehensive regional SEA. The Highland region renewable energy 
resource assessment was used as a basis for assessing resources, constraints and economics of 
different renewable energy technologies. This was then further refined to allow investigation of the 
industry potential, growth and impacts, given a range of specific development scenarios for the different 
technologies and issues constraining development. The SEA examined a range of possible outcomes 
and compared them in contrast to defined objectives for the region. 
 
The SEA considered the effects in relation to the natural and socio-economic environment and focused 
upon strategic, cumulative, cross-sectorial and trans-boundary issues that are often omitted from, or 
difficult to deal with at, an individual project level. 
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Marine Renewable Energy Resource Assessment 

Around the Isle of Man 
 

Isle of Man Government (DTI), 2005/6 

 

    
Example images from resource assessment showing distance from ports and potential development areas for 
marine renewable energy devices 

 
 
This DTI-sponsored Aquatera project evaluated the renewable energy resource potential for the Isle of 
Man, focusing predominantly upon its marine energy resources. The study assessed the potential 
contribution of wind, wave and tidal energy. It also considered the planning and cost constraints that 
could affect development, and the market trends that could influence the demand for energy on the 
island. 
 
The study used an approach that was tried and tested during the work undertaken in Orkney, Shetland 
and the Scottish Highlands. The Renewable Energy Resource Assessment (RERA) database was at 
the core of the calculations. 
 
Based upon the results, development scenarios were suggested. The consequences of adopting these 
strategies will be discussed in terms of future energy supply to the island, and in terms of energy flow to 
and from the UK. 
 
Public meetings were held to present initial findings of the study. Feedback from these was used to 
guide completion of the final report. 
 
Aquatera hopes to be able to follow up this resource assessment with further strategy development and 
visualisation work, based upon the results obtained. 
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British Isles Marine Energy Resource Assessment 

 

Statkraft AS, 2006 

 

    

Marine energy in action 

 

 
As well as undertaking regional resource assessments, Aquatera also undertakes device-specific work. 
 
In this study, the first phase of the resource assessment analysed potential locations for renewable 
wave and tidal energy devices throughout the UK and Ireland. This was based upon examining energy 
levels in relation to physical constraining factors in the overall area of search, such as water depth and 
seabed type. This enabled the identification of possible key areas for development. 
 
Further stages of the study may then focus upon physical, cost and planning constraints, as well as 
spatial energy production characteristics. 
 
Aquatera hopes that once these initial evaluations are complete a wider study for NW Europe can be 
undertaken. 
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Global Tidal Resource Assessment 

 

OpenHydro Group Ltd, 2006 

 

 
Aerial photograph of a tidal current 

 
 

With any technology it is important to understand its market potential. 
 
OpenHydro is developing an Open-Centre Turbine to harness tidal energy. Aquatera was commissioned 
to determine potentially suitable areas for using this technology across the globe. 
 
By gathering existing data from a wide range of sources Aquatera was able to build up a database of a 
large number of potential tidal energy sites. 
 
Aquatera is also supporting OpenHydro in a number of other areas; see further case studies in 
Aquatera’s brochures on Environmental Assessment and Surveying, Technical and Operational Support 
and Support for Testing at EMEC and Marine Renewable Energy Projects, or online at 
www.aquatera.co.uk. 
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Renewable Energy Resource, Constraint 

and Development Databases 
 

Internal development project, 2005 

 

    

    
Some examples of data available within the renewable energy databases 

 
 

As a result of previous renewable energy resource assessment projects, Aquatera now has a substantial 
database of data for the renewable energy resource, constraint, cost and potential development patterns 
for the whole of the Northern Isles, the Scottish Highlands, UK and Irish coasts and associated offshore 
marine areas and territories. 
 
The dataset held by Aquatera covers energy regimes, cost factors, technical limiting factors and planning 
constraints. Aquatera intends to add additional datasets relating to socio-economic parameters, as well 
as factors associated with other industries, such as fish farming, oil and gas developments and fisheries 
activities. 
 
These data can be used for, or as part of, specific specialist enquiries or for wider comprehensive 
assessments and studies. 
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RADMAPP Database/Graphic Interface 

 

Internal development project, 2005 

 

 
 
The Resource Analysis and Digital Mapping Application (RADMAPP) is a bespoke database and graphic 
interface from Aquatera, designed to function like a GIS system without the need for specialist 
knowledge, training or special software. The programs run off self-executing files with no installation 
required by the user. All required functionality is pre-programmed into the system. Aquatera is currently 
gathering datasets to populate a baseline database. User-specific data can be incorporated into the 
database and bespoke applications can be developed for a range of resource management applications. 
 
This is an excellent tool for consultation of map-based data, needing no installation, external helpers or 
training. It has great potential for wide distribution via CD ROM, web download or online query via 
broadband connections. 

Overview of the complete UK onshore 
wind resource data taken from 

RADMAPP 
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RADMAPP British Isles Coastal Wave Resource Assessm ent 

 

Wavegen, 2005 

 

 

An example of the user interface displaying potential near-shore wave development sites in the 
north Western Isles 

 
 

In this study, Aquatera further refined the approach followed for both the Highland and the Orkney and 
Shetland regional resource assessments, building on the Resource Analysis and Digital Mapping 
Application (RADMAPP) technology. The whole of the UK and Irish coast was divided into 1 km squares 
for the analysis. These were placed in a database and analysed for coastline type, cliff height, tidal range 
and water depth. From this database, prospective locations for siting coastal wave devices can be 
explored and interrogated through a bespoke branded interface. 
 
This new integrated RADMAPP and database combination demonstrated its flexibility to review large 
search areas. It is also flexible in terms of the number of parameters entered etc. The standard multi-
window format helps present information in a clear and synergistic manner. 
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Highland Council Renewable Energy Working Group Sup port 

 

The Highland Council Renewable Energy Working Group, 2005 

 

 

Indication of relationships between renewable energy and existing community activities 

 
 
This project involved Aquatera researching and collating information on various aspects of the resource, 
impact, infrastructure, socio-economic and planning issues involved in the development of a renewable 
energy strategy within the Scottish Highlands. 
 
From this information base, Aquatera supplied the Highland Council Renewable Energy Working Group 
with briefing documents and potential development scenarios. These were supplemented by further 
support in establishing a formal energy strategy for the Highland region. 
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Supporting Development of the Highland 

Renewable Energy Strategy 
 

The Highland Council, 2005/6 

 

 

Final draft of the Highland Renewable Energy Strategy 

 
 

Following six months of intense work with the renewable energy working group, Aquatera was 
commissioned to produce integrated draft planning strategy and planning guidance documents. The 
deliberations of the working group had established the ground rules under which the strategy would 
need to be formulated. However, the production of coherent documentation to articulate the many facets 
that The Highland Council wanted to include was nevertheless very challenging. At the heart of the 
strategy, the RERA model was used to predict future scenarios for development and to compare the 
advantages and disadvantages of each. Development based upon existing planning applications and 
proposed projects was compared with development based around a variety of pre-selected areas. 
Different constraint weightings generated different outputs and alternative approaches were evaluated 
until a final way forward was selected. 
 
The strategy document was issued for consultation in November 2005 and consultation closed in 
January 2006. A number of changes were made to the strategy document in light of the comments 
received from consultees, and improvements were concomitantly made to the RERA model. The 
finalised strategy documents have now been formally adopted by the Highland Council, and received a 
Commendation at the 2006 Scottish Planning Awards. 
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Analysis of Consultation Responses 

 

The Highland Council, 2006 
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Graph illustrating how strategy topics drew different levels and polarities of responses from consultees 

 
 

Consultation is an important part of many political processes. It should give an opportunity for 
stakeholders to make a meaningful contribution to the development of a policy or strategy. 
 
Aquatera undertook analysis of over 500 consultation responses to the draft Highland Renewable 
Energy Strategy as part of the support work provided to help The Highland Council formulate policy. 
 
This involved reading, annotating and summarising salient and unique points from all responses. From 
this, a database and spreadsheet was created for scoring repeated comments by policy topic for number 
of responses and polarity, range and strength of approval rating. This material was then passed on to 
council officials and was later used to prepare briefing notes for Councillors. 
 
The consultation exercise demonstrated the degree of support for, and opposition to, renewable energy 
development across the region. 
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A Sustainability Strategy for Energy in Orkney 

 

Orkney Islands Council, 2005 

 

      

  

Clockwise from top: the Flotta Oil Terminal; the Westray community electric car; the 
Pelamis Wave Energy Converter being tested in Orkney  

 
 

Orkney is currently a major player in the UK energy supply chain due to the presence of the Flotta Oil 
Terminal, which handles about 10% of UK oil production. Orkney has also been home to some of the 
major advances that have taken place in renewable energy over the last 50 years, and continues to be 
at the forefront of technological development in the modern renewable energy sector. Energy in a 
different form also underpins food production, which is another important part of the islands economy. 
 
Energy is also critically important for the individual household in Orkney. Because of the harsh climate 
and the old housing stock, Orkney uses a very high level of energy per head and fuel poverty levels are 
some of the highest in the UK. At a community level as well, energy is beginning to play an increasingly 
critical role, with community energy schemes seen as a way of combating the fuel poverty issues 
identified above, as well as generating local energy and a new revenue stream that can be used for 
community benefits. 
 
Managing these disparate energy relationships for the good of all is the key aim of Orkney's sustainable 
energy strategy. Aquatera was employed by Orkney Islands Council to undertake a scoping study and to 
provide further information to support this strategy. The resulting documents are based upon current 
energy status, results of two workshops held with up to 200 key energy stakeholders, and further 
analysis of issues that may form the priorities for a sustainable energy strategy in Orkney. 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact details 
 

Aquatera Ltd 

Stromness Business Centre 

Stromness 

Orkney 

KW16 3AW 

Tel: +44 (0) 1856 850 088 

Fax: +44 (0) 1856 850 089 

Email: office@aquatera.co.uk 


