Edinbane eagle studies

PREDICTED COLLISIONS AT EDINBANE, JAN-JUL

SUMMARY

Collision risk models based on observed flight activity at 20-100m elevation during the period
January to July were constructed using data provided by S. Lawrence. It was assumed that the
windfarm comprised 27 x V66 type turbines. The models indicated that approximately 0.45 golden
eagles would be killed per year during the period January to July. Similarly, it was predicted that
one white-tailed eagle would be killed every 18.2 years and one hen harrier would be killed every
15.9 years during the period January to July.

Combining the results of the January to July models with those for the months of August to
December (Madders 2006) indicated that 1.1 golden eagles and 0.1 white-tailed eagles and hen
harriers would be killed per year. Turbine-type had considerable influence on predicted mortality,
with golden eagle strike rates varying from 0.85 to 1.1 per year. A predicted rate of 0.6 golden
eagle strikes per year is achievable if the number of turbines is reduced to around 19, depending
on turbine type.

MODEL RESULTS
! The Band collision risk model (CRM) (Band et al. 2005) was used to estimate
golden eagle collision risk during the period January to July. The analyses were
undertaken by Mike Madders, based on field observation data for the period
February to July 2005 supplied by Simon Lawrence. These data have been
reported previously Lawrence (2005). The model was based on eagle activity
levels and flight behaviour, the proposed Edinbane turbine numbers and
specifications, and golden eagle biometrics.

Observations of birds flying at 20-100m were used in the analyses, with the
percentage flight activity at rotor height determined by making an arithmetic
adjustment based on rotor diameter.

Following current best practice (Band et al. 2005) eagle flight activity per hectare
per hour was calculated separately for each VP, with the unweighted average
taken to represent activity across the whole site.

It was assumed that golden eagles were ‘available’ to collision during the period
under consideration for 212 days per year and 10 hours per day. An array of 27
turbines was assumed. Turbines were assumed to be inoperative for 13% of the
time due to wind speed and maintenance activities. Eagle biometrics were
averaged across the sexes, and a flight speed of 13 m/s was used. An avoidance
rate of 98% was used, as specified by SNH for the purpose of this analysis.

The CRM was run for four categories of golden eagle, based on age. These were:

Adults
Sub-adults,
Immatures
Unaged birds

The results for each class were combined to determine overall collision rate.
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The model was run using turbine specifications for a V66 turbine with a modal hub
height of 67m. The Stage 2 calculation of the probability of collision for the
proposed turbines gave a value of 13.1%.

The combined Stage 1 and Stage 2 calculations for each age class are given in
Tables 1-5. For the seven month period under consideration, using an avoidance
rate of 98%, the CRM predicted a sub-adult strike every 6.9 years and an immature
strike every 3.6 years. Additional strikes relating to unaged eagles were predicted
once every 37.1 years. No adult strikes were predicted. Considering all ages of
golden eagle 0.45 strikes per year were predicted, or one bird every 2.2 years
(Table 6).

lterating the CRM using data for white-tailed eagle indicated there would be an
adult strike every 157.2 years, a sub-adult strike every 123.6 years and an
immature strike every 47.9 years. Additional strikes relating to unaged eagles were
predicted once every 50.8 years. Considering all ages of white-tailed eagle 0.05
strikes per year, or one bird every 18.2 years, were predicted during the Jan-Jul
period (Table 7).

Similarly, it was predicted there would be strikes by adult male hen harriers every
19.7 years and strikes by female / immature harriers every 82.4 years. Overall,
0.06 hen harrier strikes per year were predicted (equivalent to one bird every 15.9
years) during the Jan-Jul period (Table 8).

PREDICTED ANNUAL COLLISIONS

10

The predicted mortality rates due to turbine collision during the period January to
July were combined with the results of models covering the months August to
December (Madders 2006). This indicated that 1.09 golden eagles, 0.08 white-
tailed eagles and 0.06 hen harriers would be killed per year (Tables 9 and 10).

EFFECT OF TURBINE TYPE

11

Collision models for three alternative turbine-types were constructed using the
observational data for golden eagles (Table 11). The predicted number of annual
strikes per year (January to December) varied from 0.85 (Nordex N60 turbines) to
0.89 (Siemens 1.3). The number of turbines required to produce a standardised
rate of 0.6 golden eagle collisions per year was 18 to 19, depending on type. This
rate would be achievable using 15 x V66 type turbines.
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