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Tuesday, 13th February 2007 
 
  
 
 
Dear Mr McMichael, 
 
Application ref: 04/00573/FULCA 
Camster Wind Farm Proposal - Consultation Response 
 
Thank you for your email dated 19th January 2007.  Below is a response to 
your question concerning the vantage point survey area and a copy of the 
workings for the collisions risk for the hen harrier.  Your question is in bold 
text.  I have also addressed Kenny Graham’s question from his email dated 
29th January 2007 within this letter. 
 

 
While the latest report indicates the areas of vantage point survey 
areas it is not clear what the survey areas from each VP are when 
truncated at the recommended 2 km limit as per your map attached 
to your reply to RSPB of 13 Nov 2006. 

 
The results weren’t calculated separately using a 2km cut-off as for both of 
the two key species at Camster, hen harrier and greylag goose, birds flying 
at rotor height would be clearly visible across the whole wind farm site for 
both vantage points.  Therefore it was thought that the most appropriate 
analysis would include the data in excess of 2km. The analysis has now 
been re-run with a 2km cut-off distance for hen harrier. 
 
Whilst the areas of the collision zone from each VP are reduced (to 2.0km2 
and 2.7km2 from the northern and southern points respectively), the 
observed harrier flight time within these zones is also reduced - the effect of 
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these together means that the collision risk would be only 3% higher than 
that previously presented if the 2km cut-off were used.  The workings for 
the calculation are at the end of this letter. 
 
As confirmation, all of the overlap in the area visible from each vantage 
point in map 286_M_005 which was submitted on the 13th November is 
visible from both vantage points. 
 
 
In response to Kenny Graham’s request for further justification for changes 
to the model, there is more information below.  After reviewing other 
Environmental Statements for the cumulative assessment, we believe this 
brings our analysis into line with that of other wind farm developers.  
 

• Harrier daily flight time - reduced to 12 h/day activity in summer 
rather than the 16 h/day used in previous calculations. This then uses 
the same value as most of the other assessments made for the other 
wind farms in the region, which (a) makes the results more realistic 
and (b) enables a more direct comparison to be drawn between sites 
in the cumulative assessment - it is also the value used for hen 
harrier by Band et al. (in press) in their standard paper on the 
modelling; 

• Harrier flight speed - this has been reduced to 8 m/s (from the 13 
used in the previous calculations) - this results in a lower predicted 
number of rotor passes and an increased collision risk per pass but 
overall a reduced risk - again this updated value is the one used 
widely in the other assessments and is the one used for hen harrier 
by Band et al. (in press) in their standard paper on the modelling; 

• Turbine downtime typically accounts for 10% of the time, during 
which the rotors will be stationary - again this uses the same 
approach as most of the other assessments made for the other wind 
farms in the region; 

• Weather conditions will mean that there will be time when the 
conditions are unsuitable for harrier flight activity, typically 20% of 
the time - again this uses the same approach as most of the other 
assessments made for the other wind farms in the region. 

• The baseline data on harrier flight heights at Camster were obtained 
largely of birds over-flying the forestry plantation. The value of 33% 
of flights observed at rotor height is very high in comparison with 
values obtained from studies of hen harriers in open moorland 
habitat (typically 3-10%; Whitfield and Madders 2005). One would 
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expect fewer flights to occur at rotor height when the wind farm is 
constructed, when the trees have been felled. A precautionary value 
of 10% has been used therefore for the flights at rotor height. 

 
 
I hope that this covers any additional information required and that we will 
hear back from SNH and RSPB soon. 
 
If you have any further questions please do not hesitate to contact me. 
 
Yours sincerely 
 
 
 
 
Kathryn Owen 
Project Developer 
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CAMSTER HEN HARRIER COLLISION RISK MODEL: UPDATED JAN 2007 
(WINTER): 
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appropriate to carry out the assessment against the population present in the area at the 
same time as the baseline data surveys at the wind farm site, i.e. 2005-06. 

The analysis and assessment presented in the 2005-06 wintering bird report used a baseline 
population for the Caithness Lochs SPA of 6,872. This is the figure quoted in the SPA Review 
(www.jncc.gov.uk); it was the 5-year peak mean during 1991/2 - 1995/6. 

The SPA citation quotes a slightly higher figure of 7,190, based on the 1993/94-1997/98 
mean winter peak. 

The most recent Wetland Bird Survey [WeBS] report (Collier et al. 2005) reports a northwards 
shift in this population’s distribution, with a major increase in Orkney. There was a 
corresponding decline in numbers in Caithness Lochs population up to 2003/04, but a 
substantial increase in 2004/05. The autumn 2004 Wildfowl and Wetlands Trust [WWT] grey 
goose census reported a total of 11,755 in November 2004 (Rowell 2005). This is the most 
recent population estimate: no survey was carried out of the Caithness area in 2005 (Rowell 
2006). As the overall population was 10.5% lower in 2005 in comparison to 2004, a baseline 
population of 10,580 has been used (11,755 – 10%). 

The Icelandic greylag goose population as a whole has been stable over the last 10 years, 
though has shown a recent indication of an upward turn (Rowell 2006). A recent population 
viability analysis has been carried out by WWT (Trinder et al. 2005) on behalf of the Scottish 
Executive. This highlighted the very high numbers being shot, estimated at 35,000/year in 
Iceland and 20-25,000/year in Scotland. It concluded that such mortality is not sustainable. 
There would need to be a reduction in this mortality by at least 2,100 to be likely to give long-
term population stability, and by 6,100 to give a 95% likelihood of such stability. This 
conclusion has two main implications for the Camster wind farm assessment. Firstly it is clear 
that in its current state the greylag goose population is already exceeding the mortality level 
that is likely to bring the population into decline. Secondly the level of predicted wind farm 
mortality is clearly trivial in comparison to shooting mortality. 

The collision risk assessment has been updated based on the estimated 2005-06 population 
of 10,580. This increased the threshold number of collisions required to give a 1% increase 
over the baseline mortality rate from 19 to 29. The equivalent avoidance rate that would result 
in a potentially significant effect declined from 94% to 92%. This effectively means that the 
likelihood of a significant effect of the wind farm is even less than that presented in the 
previous report, and it can therefore be concluded even more safely that there will not be any 
significant effect on the SPA population. 

Table 1. Collision risk modelling predictions for the key bird populations in the 
area. 

Species Total 
population 

size 

Baseline 
annual 

survival rate 
(source: 

Fredericksen 
et al 2004) 

No of 
collisions 

required to 
give 1% 

increase over 
baseline 
mortality 

Predicted 
number of  
collisions 
per year 

(95% 
avoidance 

rate) 

Predicted 
number of  
collisions 
per year 

(99% 
avoidance 

rate) 

Threshold 
avoidance 

rate for 
potentially 
significant 

effect 

Greylag 
goose 
(previous 
report) 

6,872 73% 19 17.3 3.5 94% 

Updated 
population 
estimate 

10,580 73% 29 17.3 3.5 92% 
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Vantage Point Survey Areas 

The proposed wind farm area extends over 2.4km2 and the collision risk zone 3.2km2. The 
whole of these areas at 20m above the ground was visible from each of the two vantage 
points. 

 

Hen harrier collision risk 

The analysis of the collision risk to wintering hen harriers presented in the 2005-06 wintering 
bird report made the assessment on the baseline of a regional wintering population. Hen 
harrier is not a qualifying feature of the SPA at that time of year so that assessment was 
based on a sensitivity classification of high (hen harrier is an EU Birds Directive Annex 1 
species) rather than very high. 

SNH and RSPB requested that assessment be carried out taking a precautionary approach 
that birds in winter might be part of the SPA population, i.e. with harriers classed as very high 
sensitivity and the assessment made against the SPA baseline population. The evidence from 
ringing recoveries would suggest that about 25-50% of harriers in northern Scotland disperse 
away from their breeding areas to winter elsewhere (Wernham et al. 2002), and it is also likely 
that the local wintering population will be supplemented by birds from northern Europe. 
However, as requested, the assessment has been carried out assuming that all of the birds 
present in winter are part of the SPA population. 

The SPA population was quoted as 14 pairs on the SPA citation and in the SPA review.  
However the recent (2004) hen harrier survey has shown a 40% increase since then, with a 
population of 20 pairs. This gives a current population of 40 adults. It will also include 
immature birds. A mean value of 1.8 young/pair (Macwhirter and Bildstein 2006 and BTO 
2006) would give a total population size of 40 adults and 36 young, equal to 76 individuals. 

The previous hen harrier collision prediction was for 0.1 collisions per year during summer 
and 0.9/year during winter, giving an annual total of 1/year, based on highly precautionary 
95% avoidance rate. Applying a more realistic precautionary rate of 99% gives 0.2 
collisions/year. 

The magnitude of this risk is assessed in relation to the very high sensitivity SPA population. 
With a background mortality rate of 28% for adult harriers and 62% for immatures, this gives 
an estimated annual mortality of: 

40 x 28% + 36 x 62% = 11 + 22 = 33 harrier deaths/year. 

A 1% increase in this background mortality would therefore equate to 0.33 collisions/year. 

 

The collision risk analysis has also been updated to adopt the standardised approach 
recommended by Band et al. (in press). In particular this has included the following changes: 

• Reduced harrier flight time to 12 h/day activity in summer  rather than the 16 h/day used 
in previous calculations; 

• Flight speed reduced to 8 m/s (from the 13 used in the previous calculations) – this 
results in a lower predicted number of rotor passes and an increased collision risk per 
pass but overall a reduced risk; 

• Turbine downtime typically accounts for 10% of the time, during which the rotors will be 
stationary; 

• Weather conditions will mean that there will be time when the conditions are unsuitable 
for harrier flight activity, typically 20% of the time. 

• The baseline data on harrier flight heights at Camster were obtained largely of birds over-
flying the forestry plantation. The value of 33% of flights observed at rotor height is very 
high in comparison with values obtained from studies of hen harriers in open moorland 
habitat (typically 3-10%; Whitfield and Madders 2005). One would expect fewer flights to 
occur at rotor height when the wind farm is constructed, when the trees have been felled. 
A precautionary value of 10% has been used therefore for the flights at rotor height. 
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The scope agreed w
ith S

N
H

 and R
S

P
B

 for the cum
ulative ornithological im

pact assessm
ent w

as as follow
s: 

• 
The cum

ulative assessm
ent w

ill consider all sites listed by S
N

H
 and agreed w

ith R
S

P
B

 (see Tables 4 and 5 relevant to each of the tw
o S

P
A

s); 

• 
The potential im

pacts that w
ill be assessed are those that could adversely affect the qualifying interests of the C

aithness and S
utherland 

P
eatlands S

P
A

 and the C
aithness Lochs S

P
A

. In relation to the populations to w
hich the C

am
ster w

ind farm
 could contribute to a significant 

cum
ulative effect, this includes hen harriers and greylag geese; 

• 
The cum

ulative assessm
ent w

ill only need to include collision risk; 

• 
The cum

ulative collision risk w
ill be assessed using the standard m

odelling approach as recom
m

ended by S
N

H
. For each of the tw

o key 
species (hen harrier and greylag goose), cum

ulative assessm
ent w

ill be undertaken by assessing the collision risk of the proposed C
am

ster 
w

ind farm
 in addition to that from

 the other schem
es m

eeting the criteria above, assessing the context of the predicted additional m
ortality in 

relation to the relevant S
P

A
 populations. If insufficient inform

ation is available from
 any particular schem

e, then best estim
ates of the m

issing 
inform

ation w
ill be used w

here possible, m
aking this clear in the cum

ulative assessm
ent report. 

The results of the cum
ulative collision risk assessm

ent for greylag geese on the C
aithness Lochs S

P
A

 are show
n in Table 4. Figures have been 

corrected by S
N

H
 from

 those presented in the E
S

 w
here necessary. O

verall the com
bined risk of all of these schem

es in com
bination w

ould be 67 
collisions/year applying a highly precautionary 95%

 avoidance rate, or 13 per year using a m
ore reasonable 99%

. The threshold for a significant 
effect (see above) w

ould be 29 collisions/year, so the effect w
ould be significant at a 95%

 avoidance rate but not at 99%
. G

iven that recorded 
goose collisions at w

ind farm
 have been very low

 indeed and estim
ated avoidance rates exceed 99.9%

 (Fernley et al. 2006) it is clear that there 
w

ould not be a significant cum
ulative effect on the S

P
A

 greylag population. 

Table 4. C
um

ulative collision risk assessm
ent for greylag geese on the C

aithness Lochs S
PA
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e N
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Stage 
Estim

ated 
C

ollision 
M

ortality per 
A

nnum
 @

 95%
 

avoidance rate 

Estim
ated 

C
ollision 

M
ortality per 

A
nnum

 @
 99%

 
avoidance rate 

%
 

contribution 
to total 

cum
ulative 

risk 

M
itigation M

easures 

Achairn 
C

onsented 
1.4 

0.3 
2%

 
 

Baillie H
ill 

Application 
35 

7 
52%

 
O

perational shutdow
n 

Buolfruich 
Built 

0 
0 

0%
 

 
C

auseym
ire 

Built 
0 

0 
0%

 
 

Flex H
ill 

C
onsented 

6.6 
1.3 

10%
 

Bird scarers 
Forss P

hase 1 &
 2 

B
uilt/ 

C
onstruction 

6.8 
1.4 

10%
 

 

C
am

ster 
Application 

17.3 
3.5 

26%
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67.1 
13.4 
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The results of the cum
ulative collision risk assessm

ent for hen harriers on the C
aithness and S

utherlands P
eatlands S

P
A

 are show
n in Table 5. 

O
verall the com

bined risk of all of these schem
es in com

bination w
ould be 1.9 collisions/year applying a highly precautionary 95%

 avoidance rate, 
or 0.4 using a m

ore reasonable 99%
. The threshold for a significant effect (see above) w

ould be 0.3 collisions/year, so the effect w
ould be 

significant at a 95%
 avoidance rate and at 99%

. H
ow

ever, a high degree of caution needs to be used in interpreting these values. The baseline 
data and collision risk m

odelling have not necessarily been undertaken in the sam
e standard w

ay and there m
ay be errors in the calculations that 

are not apparent from
 the inform

ation presented in the E
nvironm

ental S
tatem

ents, and inconsistencies in the w
ay that contributing factors such as 

turbine dow
ntim

e, w
eather conditions and habitat change have been taken into account. A

 further source of likely error in the estim
ates is the 

effect of the habitat enhancem
ent schem

es that are proposed as part of m
any of the proposals. These are likely to considerably reduce collision 

risk further below
 the values presented here. 

W
hen these factors are all considered it is likely that the actual collision risk w

ould fall w
ell below

 the threshold for a significant effect, particularly 
in relation to the current dynam

ics (increasing) of the local hen harrier population. The analysis has also m
ade the w

orst-case assum
ption that all 

of the harriers are ecologically linked to the S
P

A
, w

hich in m
any cases has been stated not to be the case (see Table 5). H

ence there w
ould not 

be likely to be a significant cum
ulative collision risk from

 these schem
es to the C

aithness and S
utherland S

P
A

 hen harrier population. 

 Table 5. C
um

ulative collision risk assessm
ent for hen harriers on the C

aithness and S
utherland P

eatlands S
P

A
 

A
pplication 

Estim
ated 

C
ollision 

M
ortality per 
A

nnum
 @

 
95%

 
avoidance 

rate 

Estim
ated 

C
ollision 

M
ortality per 

A
nnum

 @
 98%

 
avoidance 

rate 

Estim
ated 

C
ollision 

M
ortality per 
A

nnum
 @

 
99%

 
avoidance 

rate 

%
 

contribution 
to total 

cum
ulative 

risk 

Link to 
SPA

 
C

om
m

ents on SPA
 

link 
H

abitat 
Enhance-
m

ent 

C
om

m
ents from

 SN
H

 on 
im

pacts on SPA
 

Achany 
0.40 

0.16 
0.08 

21%
 

N
o 

N
o nests w

ithin S
P

A
 

w
ithin typical foraging 

distance 

 
 

Invercassley 
0 

0 
0 

0%
 

N
o 

 
Y

es 
Insignificant H

H
 activity 

R
osehall 

0.22 
0.09 

0.04 
11%

 
N

o 
N

o m
ovem

ents 
observed to/from

 
S

P
A

 

Y
es 

 

M
elness 

0 
0 

0 
0%

 
Possible 

M
ainly seen outside 

breeding season 
 

N
eglible effect on H

H
. N

o 
detailed assessm

ent  or 
species-specific m

itigation 
required (though construction 
to avoid breeding season) 

G
ordonbush 

0.05 
0.02 

0.01 
3%

 
? 

 
Yes 

 
Kilbraur 

? 
 

 
 

? 
 

Yes 
N

o collision risk m
odelling 

undertaken 
D

unbeath 
0.33 

0.13 
0.07 

17%
 

Yes 
 

Yes 
S

ignificant effect on H
H

 in S
P

A
 

Flex H
ill 

0.06 
0.02 

0.01 
3%

 
N

o 
 

Agreed w
ith 

SN
H
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A
pplication 

Estim
ated 

C
ollision 

M
ortality per 
A

nnum
 @

 
95%

 
avoidance 

rate 

Estim
ated 

C
ollision 

M
ortality per 

A
nnum

 @
 98%

 
avoidance 

rate 

Estim
ated 

C
ollision 

M
ortality per 
A

nnum
 @

 
99%

 
avoidance 

rate 

%
 

contribution 
to total 

cum
ulative 

risk 

Link to 
SPA

 
C

om
m

ents on SPA
 

link 
H

abitat 
Enhance-
m

ent 

C
om

m
ents from

 SN
H

 on 
im

pacts on SPA
 

Baillie H
ill 

0.02 
0.01 

0.004 
1%

 
? 

 
 

 
Achairn 

0.32 
0.13 

0.06 
17%

 
? 

 
 

SN
H

 requested and developer 
recalculated collision risks 

B
uolfruich 

0 
0 

0 
0%

 
N

o 
O

nly single sighting, 
not through risk zone 

 
 

C
auseym

ire I &
 

II 
0.37 

0.15 
0.07 

19%
 

N
o 

N
o nests w

ithin S
P

A
 

w
ithin typical foraging 

distance and no clear 
link indicated by 
flights 

Y
es 

 

Forss 1 & 2 
0 

0 
0 

0%
 

N
o 

N
o records of H

H
 

N
o 

 
C

am
ster 

0.16 
0.06 

0.03 
8%

 
Possible 

 
Yes 

O
bjected due to inadequate 

assessm
ent of im

pacts on 
S

P
A
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