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WIND FARM ON THE SM@LA ARCHIPELAGO (NORWAY )

Update report by the NGOs
BirdLife International (Norwegian Ornithological So ciety — BirdLife in Norway, Royal
Society for the Prote ction of Birds — BirdLife in he UK)

Background

At its 21st meeting, the Standing Committee decideidto open a file on this case, but asked
Norway not to authorise the second phase of the varm project before assessing the resuls of the
first one. In 2006 and 2007 BirdLife Internationiaéw the attention of the Standing Committee to the
fact that, as they had warned, in 2001, the winchfa& having a significant impact on the local
internationally important White-tailed EagldHdliaeetus albicilla population, including killing
numerous individuals.

Furthermore the Norwegian government had failelleed the advice of the Standing Committee
and following a very limited study of Stage 1 (R@ines completed in 2002) had gone on to permit
Stage 2 (reduced from 52 to 48 turbines) which eeesstructed in 2005; the wind farm covers 18 kmz.
Assessment of collision mortality did not beginilRebruary 2006.

In 2007, in line with the position of the Norw egi@overnment, the Standing Committee decided
not to recommend an on-the-spot appraisal untib200enable results to begin to become available
from the new Nomwegian Government-funded intermetiiaesearch project on the impacts of wind
turbines on birds and coastal birds population mhics concerning both pre- and post-construction
phases. This is due to complete in 2010-2011.

Summary of key impacts of Smgla wind farm
» Territory occupancy by Whie-tailed Eagles redubg@5-30% within the wind farm area.

* Reduced breeding productivity — three chicks beggred 2005 and just a single Whie-tailed
Eagle chick being reared within the wind farm ir08@nd 2007 and none at all in 2003, 2004 and
2008, compared to 19 territorial pairs producingegrage of 0.46 young/yr pre-construction.

» Collision mortality. So far, at least 19 Whitelgli E agles have died at the Smgla wind farm as a
result of collision with wind turbines, mainly dag March to May with the heaviest losses being
in 2008: seven brds in one year. Fourteen offakaities were potentially terroitorial birds (12
aduks and 2 subadulks).

* Whilst it is too early to know whether the obsenaftects of the Smgla wind farm have the
potential for a long-term impact on the White-tdilBagle population, it clearly indicates the
lkelihood of cumulative impacts arising from expam of wind farms within areas of high
breeding density.

» Other bird species of conservation concern haveived extremely limited study, inadequate to
determine whether they have been affected by thd farm.

The Smgla Archipelago Important Bird Area (IBA)

The Smgla Archipelago Important Brd Area comprigesrly 6000 iskands, islets and skerries
around the main sland of Smgla in southern Norwityls one of the largest Norwegian marine
wetlands and has some of the largest continuowesmi

White-tailed eagle

This species occurs in this IBA at the highest direge density ever recorded globally, especially
in the wind farm area. The population was estimaied0 terriorial pairs before construction of the
Smgh wind farm, possibly as high as 80 pairs.

This could amount to more than 1% of the Europeapufption that is now, thanks to large
increases since 1970, estimated at 5,000-6,608, paicompassing 50-74% of the glbal population.
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It is about 3% of the Norwegian population w hicdelf amounts to at least a third of the European
breeding pairs, being the largest national breedimulation in Europe. The Norwegian population
was still slowly increasing during 1990-2000 (BiiféL International 2003. Due to the strong
recovery of the European White-tailed Eagle pojmriatin 2005 the species was downlisted from the
list of globally threatened species (BirdLife Imtational 20086},

In witer, the resident White-tailed Eagles on Smale joined by birds from across the
Scandinavian breeding range, including from Swedeth Finnish Lapland, to a total wintering
population numbering more than 300 birds. T hey ltaaremunal night roosts in coniferous plantations
or craggy areas both on the main island and iskbeies.

Additionally, in the Smgla Archipelago IBA theree aimportant breeding and moulting
populations of other bird species which could bieepigally at risk from the wind fams:

» Redthroated Diver Gavia stellata(25-35 pairs)and Black-throated Diver G. arctica (c 10
pairs)are of special importance; both are Species of faaw Conservation Concern (SPECs) and
have been in decline for many years.

 The main island is the stronghold of breeding wsaderlowland, coastal Southern Norway with
three main species Golden Plover Pluvialis apricaria Whimbkrel Numenius phaeopusnd
Dunlin Calidris alpina(SPEC); the latter is thought to be S®hinziisubspecies, and f so Smgla
is one of the mainland European strongholds, mayadenuch as 10-20% of the mainland
population.

» The Smgla Archipelago is also one of the main gtiofis for breedindsrey Heron Ardea
cinereain Norway.

« Thereis avery high density breeding populatio®rafylag GooseAnser anser.
»  Willow Grouse Lagopus lagopus;onsidered by some to be a local subspecies.
Wintering and migrating birds:

There is a broad variety of species and very highbrers of migrating birds moving along this
part of the coast or wintering along the shoreindhe shallow waters around Smgla. The Smgla
Archipelago s located strategically on the migratioute along the Norwegian coast, along thecstret
where migration is most concentrated. It includeab#ds and other species coming from the high
Arctic. From the east, a migration route, mostlyveoétland birds, crosses mid-Scandinavia to the
Atlantic coast, mainly approaching the Norwegiaaston the Smgla area then following the coast
west and southwest.

Wintering species of special conservation statnd,a potential risk from the wind farm are as
follows:

» Divers and grebes, especially Great Northern D@efimmerand Red-necked GrebBodiceps
grisegenabut alsowhite-billed DiverG. adamsiandRed-throated Diver (SPEC) and Slavonian
GrebeP . auritus (SPEC).

* There are significant numbers of Whooper Sw@ggnus cygnus,

* an nflux mostly of young GoshawAccipiter gentilis Golden EagléAquila chrysaeto§SPEC)
and Gyr Falcorralco rusticolus $PEC), and

» nationally high numbers of Grey Heron.

The importance for White-taile d Eagles ofthe windarm area

White-tailed Eagle breeding numbers and produgtiiive been monitored on Smgla by the
Norwegian Sea Eagle Project since 1974 (therecane sdditional data from 1972).

! BirdLife International (2004)Birds in Europe: population estimates, trends andnservation status.

Cambridge, UK: BirdLife International. (BirdLife@servation Series No. 12).
2 BirdLife International (2006) Species factshddaliaeetus albicilla Downloaded from http:/www.birdlife.org
on 22/8/2006
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Within the wind farm area, the Norwegian Sea Edjleject identified at least 19 different
territorial pars of Whie-tailed Eagle before tdevelopment began. This is about 1% of the
Norwegian population and is by far the highest tire density of White-tailed Eagle ever known.
The three 10 kicovering or surrounding the Smgk wind farm heléast 49 nesting pairs of White-
tailed Eagle (at least 20 in the 10%mwhich includes most of the wind farm, 14 pairshie adjacent 10
km® to the south, where the rest of the wind farmotsated, and 15 pairs in the square east of the
latter). Outside this area, there are 16 knith 9, 8, 6, 5 and 3 pais each and two 16 wrth 2 and
two with one pair. Some of the latter squares ceweall land areas on neighbouring islands. In 2006,
there was a minimum of 69 territorial pairs (mayabéhigh as 80) on the Smgh Archipelago.

For comparison, a White-tailed Eagle survey (Ha&fVlizera 2006) in Germany and Poland
found maximum breeding densities per 10° kin9 pairs (one square in Poland), 8 pairs (oneusgin
Poland) and 7 pairs (two squares in Germany). @rdjve 10 kni in Germany hold 4-6 pairs, the rest
3 pairs or fewer.

The Smgla wind farm area, prior to construction wm@mcing, not only had the highest
concentration of nesting territories but also hael highest productivity (fledglings per pair) ireth
w hole archipelago (0.49 vs 0.44 fledglings/pat/yr)

Hence, there should be no doubt that the Smelaipeklyo is unique on a glbal scale as far as
White-tailed Eagle breeding performance is conagrii@e data amply confirm that co-location of the
wind farm with the nesting sea eagles could hahdiye hit the bull's eye more perfectly. No part of
the wind farm area is without signific ance for Waite-tailed Eagle.

The Smgla wind farm

The Environmental Impact Assessment (EIA), caroadprior to construction of the Smeala wind
farm, indicated that this was an unsuitable locatir a wind farm because of the collision risk to
breeding White-tailed Eagles. Nonetheless, the Ngiam government granted a licence in 2001 to
Statkraft, the National Power Company in Norway,the construction of a wind farm comprising 68
turbines, on the island of Smgla. Stage 1 (20 2 tdlvines) was completed in September 2002. Stage
2 (reduced to 48 2.3 MW turbines) was completedugust 2005.

The impacts of the Smgla wind farm on birds

Pre-construction studies of the wind farm area west icted to monitoring the White-tailed Eagle
breeding population size and productivity, whildet important species, like Red-throated Diver,
Whooper Swan, Willow Grouse, Golden Plover and ibufschinzi) were ignored. Post-construction
studies likewise included only monitoring of bregpdiWhite-tailed Eagle, and were carried out only
for one season during Stage 1.

Investigations by the Norwegian Institute for NettResearch (NINA) and BirdLife Norway
(NOF) to determine the effects of construction aparation of Smgl wind farm on the local
population size and breeding productivity of Whitded Eagles commenced in 2003. Since 2004,
satellite transmitters have been fitted to eaglesnable the fate of nestlings from the wind famd a
nearby areato be followed. So far, 41 transrsitteve been fitted to nestlings in and around thd w
farm (NINA Report 248, 2007). During 2006-2008atfeers were collected from nests and nestlings
for DNA analysis to compare with similar sampleanircollision fatalities to help identify the origin
of the latter.

In autumn 2005, NINA and the RSPB started a coide study to undertake behavioural
observations of eagles in relation to the wind iheb. This study commenced as a pilot study in
autumn 2005, and continued during the 2006 breeslé@@son. Two observers carried out vantage
point watches from suitable observation pointslofohg individual birds as they entered the wind
farm and recording behaviour, notably flight beloaviin relation to the wind turbines and hence
collision rsk (unpublshed NINA/RSPB).

® Hauff, P. and T. Mizera 2006: Verbreitung und Decldes Seeadlers Haliaaetus albicilla in Deutchlamd
Polen: ein aktuelle Atlas-Karte. Vogelwarte 44, @0®B4-136.
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Assessment of the effects of Smgla Wind fam Stage

As mentioned above, post construction studiesefatimd farm were carried out only during one
year for Stage 1 before commencement of buildirrges®2. During this year, one White-tailed Eagle
pair disappeared and has not shown up elsewhesge Tiras no successful breeding inside the wind
farm, and the reproduction in the wind farm ared BnSmgla Archipelago as a whole was half the
mean for the preceding 28 years. On the other hamdluctivity of Whie-tailed Eagles may differ
greatly from year to year, and it was impossibldreav a conclusion based on this single season.

It was not possble to make any proper assessnfighe effects of Smgla wind farm Stage 1
following just one year’s study, and hence no matimn measures were taken for Stage 2, although it
was permitted to go ahead in spite of the incomgdusndings from the one year of study. In faeto
different Whie-tailed Eagle nests, both activebgd in 2001, were removed by road construction for
Stage 2.

Table 1: Summary information on White-tailed Eagtethe Smgla wind farm area plus (2 km buffer).
Stage 1 of the wind farmwas completed in Septefdf}2 and Stage 2 in August 2005.

Information from Follestad et al. 2007 and NINA ulplished.

Ad = 6th Calendar Y ear+

Subad = 4th-5th Calendar Y ear

Imm = 2nd-3rd Calendar year (immature)

J = 1st Calendar Year (juvenile)

Stage 1 of the windfarm was operating from Sep2286ad construction of stage 2 started Sept
2003, with heavy human activity in the whole wirdfarea in 2003 and 2004. The windfram was
fully operating from Aug 2005.

Y ear Breeding attempts| Young produced in Callisions found

in wind fam area | wind farm area

and (2 km buffer) | plus (2km buffer)
2003 7(10 4(7) Nodata
2004 1(5) 0(7n) Nodata
2005 7(9) 3(5) 4(2ad, 1j,1 subad
2006 2(6) 1(5) 6(4ad, 2]
2007 3(10) 1(4) 2 (1 subad, 1 imm)
2008 2(?) 0(2) 7 (6 ad, 1 imm)
Total 22 (43+) 5(9) 19 (12 ad, 3,4 sub

Effects on White-tailed Eagle breeding num bers apidductivity:

In 2003 and 2004 there were no successful breedtempts within the wind farm area, and 2008
again there were no successful breeding attemiteuglh two pairs did lay eggs. Within the 2 km
buffer zone, there was only one successful twindhrand on the western edge of the buffer zone there
was an additional twin brood just outside the byffeised by a par that has moved from ther farme
nest sites within the 2 km buffer. .

This contrasts wih the 19 territorial pairs of leagwithin the study area prior to construction of
the wind farm, producing an average of 0.46 youngly

The construction activity of the wind farm Stagstarted in autumn 2002, and during 2003-2005
the mean breeding productivity dropped to haf miean for the period 1974-2001 (0.21 vs. 0.44
chicks/pair/yr for the Smgla total) both in the evifiarm area and its surroundings and in the
archipelago as a whole. It remained stable at tddsiced level even in 2006, regardless of the
situation elsewhere in Mgre & Romsdal County. 11©20the breeding productivity for all-Smgla
improved to about 0.4 chicks/patr, but in 2008,pgredd once more to 0.26-0.31 chick/pair.

Cadllision mortality due to the wind turbines:

No collision studies or formal searches were dhroet for Stage 1 (20 turbines) for the period
September 2002 - August 2005, so it s unknown drghere were any collisions during this period.
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With the completion of Stage 2 of the wind farmAagust 2005 the frst dead White-tailed Eagle
was found close to a wind turbine, by chance bykerhlt was not until February 2006 that formal
searches across the wind farm were establishethasd are only of 25 randomly selected turbines out
of the total 68 and are carried out only at lortgrimals. Thus, the figure for the number of callis
victims is the absolute minimum.

To date, a total of 19 fatal collisions with thearoblades have been recorded. Five were reported
in April and May 2006, four having been found istjiwne week, and another two between late April
and early May 2007. During 2008, seven w hite tadedles have been found dead wihin the wind
farm during the period March to May. T his is thabiest loss of birds in a single year so far. @mig
collision fatality has so far been found in winter.

Fourteen of the birds were potential territory leo&l (12 adults, 2 subadults) of which several
were actively breeding birds, determined by the gnee of a “brood patch”). Three of them werd firs
year birds, including, in 2006, three of the sistliegs fitted with satellite transmiters in summe
2005; two of which were among the three young tleeiged within the wind farm in 2005.

In addition to the collision fatalities recorded 8mgla, a White-tailed Eagle collision fatality was
also found incidentally on Hitra, the site of amrtivind farm close to Smagla, and during late summer
2008 the remains of an additional eagle was repdroen the same wind farm.

In addition to White-tailed Eagles there have tmame other collision fataliies found, as follows:
Grey Heron (3), Greylag Goose (1), Whooper Swanghpveler (1), Willow Grouse (19), Common
Snipe (8), Golden Plover, Greater Black-backed/8&atting gull juveniles (2), Little Auk (1), Bat 1

Research into the effects of the Smgala wind fam:

NINA has published a report covering the studiedettmken 2003-2006 (Follestad al. 2007).
This includes the results of preliminary DNA stad@n collision fatalities and feathers sampled from
nests. The initial results indicate that the wiadn could affect white tailed eagles from a wider
population than the local breeding birds on Smgh.

Response to the detrimental effects of the SmgtedWarm:

In May 2006, there was considerable internationediian coverage of these White-tailed Eagle
deaths, and in October 2006 the Norw egian BroaitgaStorporation gave a TV presentation about
the Smgla case and some of the other plans forpoiwer development along the Norw egian coast.

No miigation measures have been taken so farsipprs e to the collsion losses of White-tailed
Eagle. Theresponse has instead been to inssigates of the wind farm. A project granted furgdin
by the Norwegian Research Council in late 2006 dmsmenced, to investigate the impacts of the
wind farm and possible mitigation solutions to gret/future collisions.

The studies include the application of radar (oy@mal from March 2008) to augment further
visual observations of eagles, and test the uselofiration to increase the visibility of the bladsd
possibly alarm calk on or surrounding the windbioes. Monitoring of breeding White-tailed Eagles,
including satellie tracking and DNA studies aretiwuing, and studies have commenced on several
other bird species that occur within the wind faarea and surroundings, including ongoing corpse
searches. These studies may further our knowleflgeiral farm impacts but do not address the
immediate problem for White-tailed Eagles on Smgla.

There has been no discussion of the legalty ob@ gt such as the Smgla wind farm development
in terms of the Norwegian Wildlife Act or other sair treaties, including international conventions
like the Bern Convention.

Conclusion

While the Government funded research project psage in the absence of any mitigation
measures, the wind farm in 2008 has had ts wionsact to date on the white-tailed eagles with zero
productivity and seven collision fatalities.
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The area’s uniqueness for the White-tailed Eagdeliesen increasingly emphasised the more the
species has been studied on Smgla and els ew hegda ®ind farm has had several adverse effects on
White-tailed Eagles:

» reduced territorial/breeding activity at some teries, including cessation of occupancy of attleas
five territories and reduced breeding productiwihin and adjoining the wind farm;

« at least 19 fatalities due to collision with winghines, including actively breeding mature adult
birds and recently fledged juveniles, thus a direnpact on the breeding population and
productivity.

The loss of breeding adults, compounded by losgnaniles, is potentially significant for a
species that s long-lived, slow to mature and tedatively low reproductive output. The impacts
recorded so far have been more marked and sehiansekpected by the government, and may lead to
population-level effects beyond the local scale.

The unanswered questions are:

* Will new recruits occupy vacated territories anfdthey do, will any young become further
casualties, in other words will this formerly higheeding density location for White-tailed Eagle
become a population shnk?

» |If displaced territory holders have not been abledlocate, what has happened to them - some
may be among the collision fatalities?

* Where dd the birds that have collided fatally wtitle Smgla wind turbines originate from? Were
they all local birds or do they include birds frdurther afield? If the latter, the population
implications are very different than i just lotaids have been affected.

» Is the situation observed to date likely to corgion will the eagles adjust to the presence of the
turbines? Currently, the reduced territory occagaand collision fataliies persist.

» Is the situation observed at Smgla likely to beeagpd at other wind farmise. cumulative impacts
of mutiple wind farms?

Clearly, if the situation at Smgla continues ancegeated at other lcations, there is the potentia
for a serious adverse impact on the hitherto hegithpulation of White-tailed Eagles in Norway and
Europe. The only way to determine long-term impawfll be by means of long-term studies, but
without at least mitigation measures, retainingstatus quo would be in contradiction of Norwegian
and international legislation and conventions.

No proper assessment was made of Stage 1, no timiggaeasures were implemented during the
building of Stage 2, and no special care was takezxisting nests. Furthermore, there has been no
decision on a plan to modernise the hydropowertplam Norway and no signs of alternatives to
controversial wind farms.

In fact the Norwegian Directorate for Energy hastewed, during 2008, to increase the list of
wind farms planned or operating in Norway from 180161, almost every one located along the
Norwegian coastline in the breeding areas of tha@&\hiled Eagle and a number of other vulnerable
bird species in Norway. Since last year, two addil wind farms are operational bringing the tapal
17, with one more (total 19) having got a licencal g@roposals for an additional 11 (total 42)
somew here in the process from public hearing tdstbe; some of them really large. An additional 17
(total 83) plans have been reported as progresasiveyds proposals to the Directorate for Energy.

There are now further wind farm proposals posingilsi potential problems to the Smgla wind
farm, notably that proposed for the nearby iskihBraya. A decision on the Frgya project s put on
hold until the impact studies of the Smagla Windnkéiave come to a conclusion.

The licensed wind farms aready exceed the Parfiteng goal of 3 TwH wind power on the
Norwegian power grid by 2010. The sum of all pleeeorded in Norway so far amount to more than
ten times that goal.
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Wind power is considered by many to be one of thestnenvironmentally friendly forms of

energy production on a large scale. However, shminsideration of their location 5 essential to
avoid environmental conflicts. Continuation of tséudies at Smgla is vital to increase our
understanding of the risk factors associated wittdarms and to identify w hether there are sohgio
for this wind farm.

Lessons learned:

Long-term montoring is essential, and the resoited to be made widely available as they
emerge to enable informed debate.

The Bern Convention/EU gudance on wind farms aamine@ conservation is urgently needed
outside the EU as well as within .

It is regrettable that the Standing Committee aidtake a stronger line on this case when it came
before them in 2001 (as a direct result at kastfie-tailed eagles have died on Smgla).

It is essential that the Smgla case s reviewedtla@dessons learned applied to ensure that no
further wind farms that have the potential to cadsmaging impacts on White-tailed Eagle
populations are consented by the Norwegian Govertime

Recommendations

We call on the Standing Committee of the Bern Cotiea to ensure an on-the-spot appraisal of

the case in 2009 leading to a recommendation tGtvernment of Norway covering:

The legality of the continuation of the Smgla wiadn and the potential for its removal from this
exceptionally sensitive site;

provision of compensation for the damage areadged:

at the very least comprehensive mitigation and temg monioring to assess the effectiveness of
such mitigation and to assess residual impacts;

strategic planning measures to avoid such damagind farm developments from ever again
being licensed in future.
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SPEC- SPECIES (SPECIES OF EUROPEAN CONSERVATION CONERN) RECORDED
REGULARLY INORCLOSETO THE WIND FARM AREA

(possibly at risk from long term wind farm effects)

Species SPEC-status Breeding Migratiol Wintering
Red-throated DivetGavia stellata 3 >10pairs x.100
Black-throated DiveG avia arctica 3 c. 2-5 pairs x.10 -

T ufted DuckAythya fuligula 3 - x.10 -
Velvet ScoteMelanitta fusca 3 - x.100 ?
Whitetailed Sea Eagldaliaeetus albicilla 2 20-(30) pairs x.100 >300
Golden EagléAquila chrysaetos 3 - X.10 X.10
KestrelFalco tinnunculus 3 - x.10 -
Gyr FalconFalco rusticolus 3 - x.10 5-10
CraneGrus grus 2 >1 pair X.10 -
LapwingVanellus vanellus 2 x.10 pairs x.100 -
Dunlin Calidris alpina (schinzii) 3 x.10 pairs x.1000 -
Ruff Philomachus pugnax 2 x.10 females x.1000 -
Jack Snipd.ymnocryptes minimus 3 - x.100 -
Common Snip&allinago gallinago 3 x.10 pairs x.100 -
Black-tailed Godwit. imosa limosa 1 - x.100 -
CurlewNumenius arguata 2 x.10 pairs x.100 -
RedshanKringa totanus 2 x.10 pairs x.100 X.10
Common Sandpipeékctitis hypoleucos 3 X. pais x.10 -
Common GullL arus canus 2 x.100 pairs x.1000 -
Eagle OwIBubo bubo 3 - - singles
Snowy OwIN yctea scandiaca 3 - occ. -
Short-eared OwRsio flammeus 3 Occasionally x.1 -
Grey-headed WoodpeckBicus canus 3 - X.10 few
Skylark Lulula alauda 3 x.10 pairs X.10 -
WheateaO enanthe oenanthe 3 x.10 pairs x.100 -
x.10 pairs = severaltens of pairs

x.100 p airs = several hundreds of pairs

x.10-x.1000 = oounts of individuals, ranging froeveraltens to several thousand

The estimates are given for areas within and saudiog the wind farm, covering the zone in which tivels

may be possibly at risk, defined to be the areaosimding Smgla Wind Farm and between the wind fanchthe

public roads surrounding the total area.

Norwegian Ornithological Society 2007



