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Critical appraisal of the Environmental Statement on the proposed Carr 

Ban Wind farm, Strathnairn 

Strathnairn Action Group, March 2015 

This is one of a set of papers and reports prepared by volunteers from Strathnairn Action Group (SnAG) 

about the Environmental Statement on Carr Ban submitted by Airvolution Energy. 

Abstract The Environmental Statement on the proposed Carr Ban Wind Farm is here examined in 

terms of the mechanisms by which environmental risk can be under-assessed in a hazard-exposure-

risk analysis. Evidence was found for the following: a) omission of important environmental 

indicators, b) under-assessment of hazard, c) under-assessment of exposure, d) incorrect derivation 

of risk from hazard and exposure, e) use of an unsuitable ecological comparator, f) low worth 

attributed to residents and communities.  Examples leading to under-assessment include omission of 

important indicators for roads, transport and noise; poor definition of hazard to rare birds; under-

assessment of the risk due to disturbing deep peat at the site; unrealistic criteria for exposure of 

walking routes and homes to despoiling of the landscape; under-assessment of exposure of plants 

and animals on or near the site through inadequate sampling; choice of an ecological or 

environmental comparator that fails to take account of interactions between Carr Ban and the 

surrounding landscape; and a demeaning attitude to residents by assuming they should be 

desensitised to wind turbines, such that a few more should not matter. For these and many other 

reasons, this appraisal concludes that the Environmental Statement on Carr Ban Wind Farm is far 

short of the rigorous, quantitative, open and fair procedure that should constitute a formal 

environmental risk assessment of a major engineering project. 

 

INTRODUCTION AND DEFINITION OF TERMS 

Previous reports from SnAG have examined specific sections of the Environmental Statement, for example 

landscape, views, noise and flicker, ecology, ornithology, peat and water [1]. This paper draws on these 

documents, and on wider literature and evidence, in order to examine the way the Environmental 

Statement reaches its conclusions.  

This paper critically evaluates these conclusions in relation to what should be expected of a standard 

hazard-exposure-risk analysis. The paper gives examples of the many and varied ways in which 

environmental risk has been under-assessed. The Environmental Statement is a technical document and 

this appraisal is also inevitably technical, but the authors have tried to reduce unnecessary terms to a 

minimum. Here are some definitions. The section on Notes and References gives further explanation [2]. 

Environmental risk assessment 

The Environmental Statement on Carr Ban is a form of Environmental Risk Assessment, a term recognised 

and used throughout the world to examine and evaluate the risk or threat to the environment, people and 

communities due to human-induced change or to natural calamities [3].  

Hazard-exposure-risk  

Environmental risk assessments normally follow a universally accepted procedure using hazard, exposure 

and risk. These are technical terms with defined meanings [2]. Hazard means something that could cause 

harm or damage, exposure means the degree to which something (a person, an animal) is likely to come 

into contact with the hazard, and risk is the likelihood or odds that harm will occur. Hazards that might 
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result from a change such as an engineering works may include damage to soil, waterways, wildlife, and air 

and to people’s health and wellbeing.   

Indicators  

Hazard, exposure and risk should be measured or estimated for sets of indicators that adequately represent 

the system in question. A ‘system’ can variously be a housing complex, an ecosystem, an air traffic control 

system, a city, a river catchment and anything that has many interconnecting parts. The indicators will be 

different for each system. Commonly, where people and environments are at risk, environmental, 

economic and societal indicators are needed.  

 

The indicators are chosen to give insight to the workings of the system: they are termed indicators because 

it is impossible to quantify all aspects of the complexity – the indicators are there as key factors that can be 

measured or calculated. If an indicator is found likely to be at risk, then there is probably some deeper 

threat to the system. It is essential, if the risk assessment is to be sound, that all necessary indicators are 

listed and assessed.  

Correct estimation of hazard, exposure and risk 

The hazard, exposure and the consequent risk have to be assessed openly and by the stated indicators and 

criteria. It is possible to under-state the hazard and also the exposure in which case the actual risk will not 

be estimated correctly. It is also the case that the hazard and exposure may be quantified correctly, but the 

true risk is then underestimated.  

Combining gradings of individual indicators into an overall assessment of risk  

The indicators need to be quantified by reasonable and accepted criteria. For example if an indicator of 

hazard is graded high, medium or low, or on a score of 1 to 10, then the meaning of the gradings should be 

clear. Also, the way two or more gradings are combined into an overall grading has to be logical and 

reasonable. 

Comparators  

The environmental risk assessment, in effect, compares at least two states – one is the existing state and 

the other is the changed or new state (in this case the existing state with the wind farm on it). It is essential 

that the comparator truly represents the existing state of the system. Ways in which, intentionally or not, 

an assessment will come out in favour of low risk include 1) choice of a comparator that is only a restricted 

part of the full system – for example, it is low-dimensional whereas the full system is high-dimensional [5, 

and see examples below], and 2) choice of a comparator that is environmentally or ecologically unsafe or 

unhealthy.  One of the great current issues in environmental risk assessment generally is that the use of an 

‘unsafe comparator’ allows risk to be under-stated [6]. Therefore, a risk-assessment should consider the 

current state and assess whether it is safe and sustainable before going on to consider the changed state.  

Mitigation  

It is legitimate, in a risk assessment, to point out that the benefit of the change is great enough that it ought 

to go ahead and that the risk can be averted or mitigated by secondary action. This secondary action has 

itself not to cause damage and must be feasible and sustainable. In some instances, a further risk 

assessment should be carried out on proposed mitigation.   

Ways in which risk can be under-assessment  

The risk that harm will occur may be under-assessed in several ways therefore: omission or under-

statement of hazard, incorrect estimation of exposure, illogical derivation of risk from hazard and exposure, 

choice of unsuitable or unsafe comparator, lack of quantitative and statistical rigour and claims for 
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unrealistic mitigation. The last two of these are very complex topics, and though pertinent to the 

Environmental Statement on Carr Ban, are not considered further in this paper (but see Notes and 

References for further information on statistical procedure). 

 

EXAMPLES OF UNSOUND RISK ASSESSMENT OF THE PROPOSED CARR BAN WIND FARM 

The Environmental Statement on Carr Ban is an example of an environmental risk assessment. A series of 

potential hazards are identified, things are either measured or assessed (the indicators) in terms of their 

exposure to the hazard, and a conclusion reached as to whether the change will actually be harmful or not 

(the risk). However, there are many instances in the ES where the procedure leads to under-assessment of 

risk. The following list begins with the simple and obvious and moves to the more complex.  

Hazard: under-assessment or omission  

The ES falls down repeatedly in its omission of important indicators. Here are some examples.  

 Peat. Scotland holds much of the UK’s soil carbon resource, and much of this is in peat, which is an 

accumulation of partially decayed plant matter, built up over a very long time. Peat locks up carbon 

dioxide from the air, but if disturbed emits it and other gases back to the air; and so disturbing peat 

contributes to greenhouse gas emissions and the problems they may cause to climate. The 

Environmental Statement acknowledges the hazard that the engineering works will present to peat on 

the site, but does not assess this hazard with enough rigour.  For example, the survey of peat states its 

depth was below 5 metres at 30 sampling locations, but was not probed deeper because it was difficult 

to take the sampling rods out and because the survey had to be curtailed because it was getting dark. 

The SnAG report on peat [1] criticises these methods because they are “disappointingly incomplete” 

and the true hazard is not identified.  

 Rare and iconic birds. While the Slavonian grebe is considered, the national importance of the local 

populations and the hazard presented to this rare bird species are very greatly understated (e.g. the 

impact is graded “negligible/minor adverse” and the residual impact “not significant” (Table 8.18 in the 

Environmental Statement). This conclusion is only possible, however, because the behaviour of the 

birds is not fully taken into account, the period of survey is too short and the connectivity between the 

various habitats used by the birds around Carr Ban is ignored or downplayed [7].  In addition, no 

reference is made to survey of owls having taken place, yet four species of owl live in Carr Ban wood. 

The comments of Scottish Natural Heritage are also critical of the scope and methods used to survey 

birds. (See also under-assessment of exposure for rare birds, below.) 

 Prehistoric, including neolithic and bronze age heritage sites. Here the Environmental Statement is 

inconsistent: some heritage sites are included and assessed; while others of importance are omitted. 

The Heritage Environment Team gives examples of where the Environmental Statement is deficient in 

defining hazard [8]. (Criticism is also levelled at the estimation of exposure, as described below.) 

 Noise. Aspects of noise are considered, but not all indicators of hazard due to noise are defined. 

Omissions pointed out by SnAG [1] include no assessment of sound propagation across water (Loch 

Bunachton); no consideration that infrasound pulsations travel farther than audible noise; no 

prediction or measure of sound pressure levels across a full spectrum of frequencies; failure to include 

the additional effects of turbines that are proposed at Tom Fat Wood near the site; and no 

consideration of the long-term impacts of the differing frequencies of background and turbine noise.  
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 Roads and transport. Deficiencies in clarifying hazard noted in the SnAG document [1] include: no 

assessment of impact on the roads network and users of the remedial works needed on the B851 to 

allow the larger turbine components to be delivered; omission of impact assessment on certain 

vulnerable users such as school-buses, equestrians and cyclists; failure to provide structural analysis of 

road strength and verifying its suitability for the greatly increased frequency of heavy goods traffic; no 

details of passing places to be constructed on the minor roads; and several more.  

 Loch Bunachton and surrounds. The impact on this major engineering works on the ecology of the 

immediate Loch Bunachton is hardly mentioned. This very attractive loch, previously and possible 

future home to Slavonian grebes and other rare life (osprey feed there), and very close to the site 

deserves a much higher profile.  

 The importance of water channels supplying nearby farms, for example Gask Burn, is not realised.  

For the above, little or no hazard was considered, or if it was, then the hazards identified were deficient; 

consequently no correct exposure was or could be estimated, and no assessment of risk was possible. 

These are major shortcomings in the Environmental Statement. 

Exposure: under-assessment 

By this means, a hazard or harm is noted but the exposure (e.g. of soil, wildlife, people) is under-stated. 

Here are some examples.  

 Visual landscape - photomontages. The exposure of people and houses to visual amenity is alarmingly 

down-played. The hazard is recognised (i.e. wind farms near communities can seriously ruin the 

landscape) but the exposure is considered low or negligible in many instances because unrealistic 

criteria are used to quantify the indicators. The SnAG document on Visual impact on landscape 

character and amenity [1] points to a range of deficiencies in the quantification of exposure [9]. The 

photomontages provided in the Environment Statement do not enable people to assess the real visual 

impact because of the poor quality of the images (consistently below standards expected of 

professional photography), the pictures being consistently dull and totally unrepresentative of 

landscape colours, turbines toned to be a similar colour to the sky so reducing their prominence, and in 

other places hidden or obstructed by trees or pylons. All these biasing the assessment towards low 

impact. No one images shows anything approaching a worse-case scenario. 

 Visual landscape – criteria. Views out of the living rooms of residences should not be the main criteria  

for assessing visual amenity. The assessment of exposure should accept that people open and stand at 

their back door, walk around the house, play outside, tend a garden, take the dog for a walk, drive to 

the shops, etc., and they should include that fact that people will look around them while engaged in all 

these activities. If the people doing so see all the turbines dominating their landscape, then the 

exposure should be high, not low or negligible as assessed.  

 Rare birds. Several species on amber or red lists (meaning they are rare and endangered) including 

osprey, black grouse, red kite, black grouse, curlew and red- and black-throated divers live in or 

regularly traverse the immediate area. The method of survey – in effect the method used to estimate 

exposure of these birds to the wind farm - is contested by SnAG in terms of its short time-scale (single 

year) and use of unsuitable vantage points [1]. Hence, it is not possible to estimate exposure correctly 

from the available information. Any consequent assessment of risk is unsound.  

 Vegetation and plants. The potential effects on vegetation are recognised, but the exposure of plants 

to engineering works is not properly estimated. The vegetation survey appears to have been conducted 



5 
 

mainly on two days in September 2014, towards the end of the growing period for many plants; and 

while it would still be possible to estimate the category of National Vegetation Classification at this 

time, some uncommon plants are likely to be missed and so their exposure to the engineering works 

under-assessed. For the same general reasons, the exposure of animals such as the otter is under-

assessed. 

 Heritage sites. The hazard provided by the engineering works to some heritage sites such as ‘Mains of 

Gask Ring Cairn and Standing Stones’ (National significance) is acknowledged in the ES. However, the 

measure of exposure is contested. The conclusion of the Environmental Statement arises from applying 

Table 13.3, which combines two indicators into one overall indicator [4]. In this process, despite the 

high sensitivity of the site, the scale of change is judged minor, so the impact is judged small/medium, 

and therefore of little matter. In contrast, the assessment of the same site by the Historic Environment 

Team [8], when applying the same criteria, concludes the impact is medium/large and therefore far 

more important. The SnAG report [1] reaches a similar conclusion. It is not just that the installation will 

possibly damage historic heritage on the site itself, but that the presence of such large structures so 

close to sites of national importance will greatly spoil peoples’ ability to appreciate this unique cultural 

landscape. The Environmental Statement can be accused of greatly under-stating the exposure of 

historic sites to the engineering works and structures and thereby under-assessing the risk that damage 

in its various forms will be done.   

The estimate of risk from hazard and exposure 

Generally, the main deficiencies lie in under-estimation of hazard or exposure, examples of which are given 

above. But sometimes hazard and exposure may be quantified yet the risk is unaccountably under-

assessed. 

 Perhaps the most serious example of this means of under-assessment is the value of risk given to 

disturbance of peat at the site. In the section above titled Hazard: under-assessment or omission, it was 

shown that the true depth of peat in some areas is below 5 m but not known. That is a lot of peat. 

Exposure would be great since large volumes would have to be dug out and disposed of, and the other 

engineering works such as roads would also cause disturbance to this fragile habitat, leading to several 

environmental risks including release of carbon from this natural store and pollution to water. 

Nevertheless, the risk is assessed to be low. How can this be? How can ‘high but unknown hazard’ x 

‘high exposure’ = negligible or minor risk? Impossible! 

 A consequence of the above is that the carbon footprint of the engineering works cannot be calculated 

because the full data are not available, and must by default be underestimated. How deep is the 

deepest peat on this site – it is not known? How much of it will need to be dug out to make way for the 

concrete foundations for the turbines – it can’t be worked out from available data? The time period 

needed before the renewable energy generated by the turbines pays back the carbon lost by digging 

out the peat will take much longer than stated - but how much longer? 

 Another example of dubious derivation of risk from estimates of hazard and exposure is that of the 

intrusion of the turbines and loss of visual amenity in the walking trails around or in the vicinity of Loch 

Ashie and Loch Bunachton. The Environmental Statement accepts the hazard and in some cases accepts 

substantial exposure, but still concludes that risk of wind farms spoiling a person’s day or putting them 

off visiting again is low. This conclusion is one of the most purely subjective and biased in the whole 

document.  It relies on the fact that, even if the turbines at three times the height of the trees are 

grossly dominating from many positions on a walking route, they are not visible from some parts of the 

walking route. Hence risk is …. low ….?  There is something wrong with the logic here. 
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The comparator 

The comparator used in most ecological and environmental assessments is the present state of the land 

immediately within Carr Ban plantation forest. For some indicators, such as trees suitable for pine marten, 

and the occurrence of bats, the land and conditions a short distance around the site are considered.  It is 

here argued that the comparator is seriously deficient for the following reasons.   

 Assumption of low dimensionality [5]. The use of the Carr Ban site as the comparator – just the ground 

occupied by the turbines and the immediately surrounding plantation forest - is too restricted spatially, 

too localised and therefore does not take account fully of the connectedness of habitats, flight lines 

feeding habits and through-routes for wildlife and outlets for water. Strathnairn and its surrounds as a 

whole are an important juncture between the higher land and glens to the north and west of the Moray 

Firth, and extensive mountains to the south-east [1]. Carr Ban itself is at an important junction for 

dispersal and movement of plants and animals locally. Immediately to the north is an extensive area of 

high, wet land supporting old Scots Pine woodland. North of that is wet boggy land which grades into 

managed grassland and into arable cropland down to the shores of the Moray Firth. To the immediate 

west is a long strip of low-input pasture that itself acts as a focal point for wildlife (e.g. there is a black 

cock lek there). To the south is a small hardwood copse and Loch Bunachton, the west edge of which is 

old wet pasture supporting many uncommon plants and which leads through the marsh at the 

southern end of the loch, then up through scrub to native birch woodland that leads down to Dunlichity 

and south to Loch Clachan and Loch Duntelchaig. There are other corridors, including that from the 

main Strath through native birch wood and pasture, again leading to Carr Ban and on to the south. The 

importance of these wider connections is largely ignored. 

 Cultural landscape. Similar high-dimensional factors determine how historic landscapes are 

appreciated. The SnAG report [1] points to the following in the Environmental Statement at 13.31  ‘The 

setting of these heritage assets is complex, and is made up of many components …  (therefore)  … in 

any assessment of the effect on the setting of a heritage asset, it is important to consider the whole 

setting of the whole asset, not to concentrate entirely on a single viewpoint … “. In this, the developer 

is admitting that they ought to treat the historic landscape of the area as a whole, in fact as a high-

dimensional system. But in reality, they do not do that. Rather they omit some important sites, select 

viewpoints to bias the exposure and combine assessments of individual indicators to their advantage 

[4].  

 Safe comparator [6]. The present state of the site is assumed to be ecologically ‘safe’, such that any 

change that does little to alter the conditions on the site must therefore also be ‘safe’. In reality, the 

current land use on the site – plantation forest on deep peat, obstructing the possible future expansion 

of old pine woodland and its connectedness to the southern parts of Strathnairn (see above), and 

containing lodgepole pine that is likely to be seriously affected by disease, is an unsafe form of land 

management, ecologically and economically. It should not be the sole comparator. A further 

comparator is needed, which is the potential state of Carr Ban if it were restored so that the deep peats 

were protected, the hydrology assured, wildlife channels fully opened, and the native woodland 

encouraged to regenerate and spread.  

 You should be used to wind farms by now! One aspect of the Environmental Statement that does 

include the wider landscape, but perversely, is the analysis of cumulative effects of wind farms in the 

region. The comparator here is not Carr Ban but the whole Strath and its surrounds with all its existing 

wind farms. Here the assessment goes wide, but only to bias the result towards the developer. As the 

SnAG document reports [1], the developer shows great insensitivity, insult even, to the local people 

and communities, suggesting that 126.5 metres high, rotating turbines, towering over them have little 

impact; and then saying that previous interventions such as other wind farms and pylons should have 
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desensitised the community to yet more turbines. This is justifying approval of one farm by the 

existence of another. The progression of that thinking is that the more landscape we allow to become 

compromised the less it will be worth saving.  The alternative view is that wind farms do not desensitise 

a community like Strathnairn, rather they compound its sensitivity, the observer feeling surrounded by 

development, the effects of multiple wind farms, especially on two sides of a strath being greater than 

the sum of the individual installations.  

For such reasons, the Environmental Statement is here accused of treating the ecology, environment and 

cultural landscape of Carr Ban as ‘low dimensional’ [5] that is with little or no complexity and little or no 

functional contact with the surrounding habitats and treating the landscape as the sum of its parts or less - 

except when it suits. If the vegetation at Carr Ban is not particularly distinctive – the ES argues – then it can 

be sacrificed. In reality, the landscapes and habitats of Strathnairn are ‘high dimensional’, having great 

heterogeneity, connectivity and interdependence; that is why so much wildlife is found here and that 

includes the wildlife that shelters in, flies over and eats from Carr Ban, and why people so value the 

landscape.  

 

Risk-benefit and the use of common currencies – the importance of cultural aspects 

While environmental risk assessments are mainly concerned with possible harm, a complete appraisal of a 

change has to consider the benefits. The risks and benefits are then compared. If the risks greatly outweigh 

the benefits, then the proposed change is seriously open to challenge.  

The problem then emerges as to how environmental and social harm can be compared directly with 

financial or other benefit. This is a difficult problem, scientifically and technically, so the solution in many 

cases is to ignore or understate the social and cultural and give more weight to the economic, simply 

because it can be measured in terms every banker understands.   

In contrast, most major national and international movements that strive towards a sustainable future give 

much more weight than previously to the cultural value of land and ecosystems. Examples can be seen in - 

 Land Use Strategy for Scotland http://www.gov.scot/Topics/Environment/Countryside/Landusestrategy 

 UK National Ecosystem Assessment http://uknea.unep-wcmc.org/; 

 Millenium Ecosystem Assessment http://www.millenniumassessment.org/en/index.html 

 United Nations Sustainable Development Goals  

https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals 

The SnAG document ‘Land Use in Strathnairn’ gives further information [1]. The big question in considering 

major engineering works such as the proposed at Carr Ban wind farm is how the developers and planning 

authorities will value cultural heritage, a shared history, a sense of place – things that exist in peoples’ 

minds and cannot be evaluated in terms of money or carbon-offset.   

CONCLUSIONS 

When a hazard-exposure-risk approach is applied to the Environmental Statement on Carr Ban, many 

systematic deficiencies are revealed that are similar across the various types of environmental indicator. 

Some deficiencies lie in defining or estimating a hazard, some in exposure and some in the consequent 

estimation of risk. There are also major issues revealed in the poor choice of comparator and in the general 

approach that assumes low complexity and connectivity, whether in relation to birds, water, cultural 

landscape or views.  

The Environmental Statement also gives little worth to community and to the sensibilities of people that 

live and work in and visit the area. Even worse, as the SnAG report on Visual impact on landscape character 

http://www.gov.scot/Topics/Environment/Countryside/Landusestrategy
http://uknea.unep-wcmc.org/
http://www.millenniumassessment.org/en/index.html
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals


8 
 

and amenity lays out [1], the Environmental Assessment insults the common sense and humanity of the 

inhabitants, first by concluding that visual impact of the turbines is so low as not to matter, and then by 

saying they should be de-sensitised by now to turbines and pylons - so what’s wrong with a few more, 

closer to home.  

SnAG concludes that the Environmental Statement is so technically deficient and biased on so many counts 

as to be fatally flawed and not fit for purpose.  

 

NOTES AND REFERENCES 

1. Strathnairn Action Group (SnAG) documents on the Carr Ban Environmental Statement are available online at 

www.strathnairn.org.uk/index.asp?pageid=604035. The documents cover: Introduction; Scoping and 

Consultation; Landscape Character and Visual amenity and Land use; Ecology; Ornithology; Noise; Aviation and 

Telecommunications; Shadow, flicker and safety; Transport and access; Culture and heritage; Hydrology and 

ground conditions; Forestry; and Tourism and recreation. 

2. Technical terms in ERA. In environmental risk assessment, a human-induced change or natural calamity is 

sometimes called an ‘effector’. For example, a thunderstorm with lightning or an engineering installation with 

road works, buildings, concrete foundations and structures, would each constitute a set of effectors that may 

cause hazards to a wide range of things, environmental, social and economic. (Effector is sometimes a technically 

useful term but is not used in the body of this document.)  The possible hazards have to be listed and quantified. 

Then the exposure – the likelihood that the various things will come into contact with the hazard – is also 

quantified. From hazard and exposure, the risk is derived that environment, animals, soil, people, etc. would be 

harmed by the hazards.  For example, lightning is a serious hazard: if a person walking in the open is struck, they 

will be badly injured or die. However, people living near habitation will generally take shelter during a thunder 

storm, so they are not much exposed to the hazard. The hazard is high, the exposure very low, and so the general 

risk of coming to harm is low. Compare this to air pollution from coal-burning fires in big cities. Pollution of this 

form does not make people ill or kill them immediately, but people are exposed to it (breathing it in) day after 

day.  Here the hazard is moderate, but the exposure is high and so the risk of the pollution causing damage or 

death is high. In some cases it is possible to calculate risk as a number (or statistical probability) directly from the 

estimates of hazard and exposure, but in other cases the assessment may be subjective, depending on opinion 

(e.g. very high, high, medium, low, very low) [10]. Even if subjective, the means of deriving risk from hazard and 

exposure must be clear, logical and reasonable. 

3. Environmental Risk Assessment (ERA). For principles and use of this approach: United States Environment 

Protection Agency  http://www.epa.gov/riskassessment/; European Food Safety Authority 

http://www.efsa.europa.eu/en/efsajournal/doc/3313.pdf 

4. Deriving gradings from multiple indicators. The Environmental Statement generally uses semi-quantitative 

criteria for assessment. Rather than using numbers, it uses terms such as low, medium and high. Setting criteria in 

this way, using semi-quantitative terms, is in accord with international procedure, provided the categories are 

fully justified and there is no better quantitative way for doing it. Care should be taken, however, when two or 

more indicators are combined into a higher-level value. In the terminology of multi-attribute decision models 

(‘decision trees’), this process combines two or more ‘leaves’ into ‘nodes’. The web site on DEXi decision trees by 

M Bohanec, Josef Stefan Institute, gives software and applications: http://kt.ijs.si/MarkoBohanec/dexi.html.  An 

example of combining leaves into a node is provided in the Environmental Statement at Tables 13.1 to 13.3. Here, 

the effect of the turbines on a historic monument is rated in terms of ‘scale of change’ and ‘sensitivity’ (two 

‘leaves’). The values in the body of Table 13.3 are for the resulting node (overall impact). When setting up 

decision trees of this type, great care has to be taken to justify how the values of the individual leaves combine to  

gives the value at the node. Without necessarily doing so intentionally, leaves can be under-assessed, but also the 

process by which two or more leaves are combined into a node can also cause under-assessment (so the eventual 

risk is under-assessed).  

5. Choice of a low dimensional comparator. In ecological debate, dimensionality can have several interpretations. 

The meaning used here classes most ecosystems as ‘high-dimensional’, in that they consist of many complex 

http://www.strathnairn.org.uk/index.asp?pageid=604035
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interacting parts. If a risk assessment treats an ecosystem as low-dimensional, then the result of an assessment 

may be weighted towards an outcome of ‘low risk’. Treating the system as high dimensional (which is what it is) is 

more difficult to do, but also tends to heighten the risk – there is more chance that something will be damaged if 

the system consists of the site itself and its many interactions with the surrounding habitats than just the site or 

part of it. Using the analogy of a car, it might sit outside the house in a low dimensional state, occupying 

immediate space but not otherwise doing much; even if something went wrong with it, the owner would hardly 

know. But take it out on the road, and the car-system suddenly becomes high-dimensional because it has a driver, 

and car and driver interact with each other and with a great number of things all around them; and if they have a 

satnav, then the dimensionality increases even more, because the car-system operates over a much wider space 

and over a much longer time; and if in this high dimensional state something goes wrong, such as the clutch fails, 

the whole system collapses.  The Environmental Statement treats Carr Ban like the car parked outside a house.  

6. Unsafe comparator. Again using the analogy of the car – consider a type of car that had a breaking system that 

did not work too well when the roads were wet, but also uncomfortable seats that made the driver tire and be 

prone to making mistakes leading to a crash. If a risk assessment was undertaken and a new model of the car was 

designed with more comfortable seats, and then marketed as being safer than the comparator (i.e. the previous 

model), the new car with comfortable seats would still be unsafe. The problem of the unsafe comparator is now 

widely debated in risk assessment. When considering food safety, for example, the comparator is generally taken 

as something that is familiar with a long history of safe usage – for example, over decades or even centuries, 

people have not been ill or died from eating it. Now, if a new form of food was introduced and could be shown to 

be similar in all measurable respects to the familiar one, the new food would be judged to be safe. In contrast, 

arguments are being raised in environmental risk assessment that something familiar with a long history is not 

necessarily safe. Some practices in modern high-input arable farming and deforestation or afforestation, for 

example, are damaging soil and destroying food webs. A new type of crop or tree might be compared with the 

existing ones and found to be similar, yet if the new ones were introduced, the system would still be 

environmentally unsafe. Therefore, a new state has to be defined which is ecologically safe and sustainable. It is 

the same with the plantation forest on Carr Ban which is not sound ecologically. 

7. Rare birds. For example, the SnAG report on ornithology [1] states:  “(Slavonian grebe) … are believed to migrate 

singly and at night .… making the species difficult to survey and collision risks very difficult to predict. While this 

could represent the greatest ornithological impact of the proposed development it receives no attention in the 

EIA)”. Scottish Natural Heritage also criticises the scope and methods of the ornithological survey.  

8. Historic environment. Examples of the Environmental Statement ignoring ancient heritage can be seen in the 

comments by Historic Environment Team dated 26 February 2015: e.g. “… there could be significant impacts to 

other scheduled monuments lying much closer to the application site that have not been considered (such as HS 

Index 11557 – a cup marked stone at Balnafoich; HS Index 11558 – a cup marked stone at Tordarroch; HS Index 

11559 – a ring cairn at Tordarroch …. )”. The Historic Environment Team also disagree with the developer on most 

appropriate viewpoints, notably that most visitors to Mains of Gask Cairn will see it close up, from where the 

turbines will be visible from at least a 180 degree aspect.  Similarly, the Baile na Creige Cairns to the south of Carr 

Ban (incorrectly designated by the developer) will inevitably be highly exposed to the turbines.   

9. Visual landscape. For example, the hazard that the wind turbines will be highly visible 1 to 2 km away in the 

Bunachton area is recognised, but the exposure is judged to be low and the impact negligible. The reason must be 

that the living rooms of most properties tend to look to the east and so do not look directly at the proposed site. 

However, if the criteria for exposure were changed to something reasonable as suggested in the main text (e.g. 

people go outside their house and look about them), then all properties would suffer high exposure and therefore 

high risk rather than the stated low.    

10. Statistical and quantitative approaches. In general, there is very little ‘hard’, comparative statistical analysis of 

any of the indicators in the Environmental Statement. In normal statistical usage, the word ‘significant’ means 

that a difference between two things e.g. current state versus changed state, is real and beyond what might 

happen due to sampling variation. When considering the risk of something like a potentially toxic chemical, 

experiments can be done so that any difference (e.g. water with and without the chemical) can be detected and 

judged significant or not. For a large engineering works, such experiments on and around the intended site are 

not feasible, and this is why a theoretical risk assessment has to be done, to assess the “what if?” before the work 
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begins. Even so, the assessment should collate existing data on actual assessment of change in environmental 

state before and after installations of a similar type and in a range of environments. In this way past experience 

can be brought together to inform the present questions, and the data can be analysed in terms of statistical 

significance. However, there seems very little of this sort of comparative analysis in the Environmental Statement. 

Further comment: the ES repeatedly uses the word ’significant’, or more often ‘non-significant’, but not in the 

statistical sense described here. Non-significant in the ES is used very subjectively to mean that the impact of the 

engineering works does not matter. Also, phrases such as ‘in our professional judgement’ are so subjective that 

their use in a serious dossier should be inadmissible.  

 


