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Figure 5-5

Amherst Wind Energy Project

Spatial Data Source: Service Nova Scotia

Proposed turbine: Acciona AW-1500
Rated power (generator): 1500 kW
Rotor diameter: 76.6 m
Hub height above ground: 78.8 m
Number of Blades: 3
Blade Length: 34 m

Additional Information



5

N
d
C
s
s
d
t
a
w
n
A

W
c
i
i
c
t
p

T
a
t
c

T
o
o
C
S
L
w
s
s
i
t
s
a
w

T
p
o
a
r

5.2.1.4 Noise

Noise can be
decibel scale
Conversation
sound to lev
sound level 
development
echnical do

applying M
www.ene.go
noise impact
Appendix E)

Wind turbine
categorized 
ncluding the
ncluding sou
can also con
urbine, and 

power train d

The interactio
as air passes
ends to be 
characteristic

The manufa
obtained from
of the potent
CadadA vers
Standardizat
Local meteo
was modelle
sound at the
speed due t
ncreasing w
urbine soun

sound and/o
atmospheric 
wind speed, 

The study r
primarily dom
operations o
assumption t
receptors wo

e Impacts  

e simply def
e (abbreviate
n in close qu
vels of appro

limits spec
t in Ontario

ocuments to
OE Techn
v.on.ca/env
t assessmen
. 

e generators
into mecha

e gearbox, 
und with ton
ntribute to th

by opening
design can r

on of air and
s over and p
broadband s
c ‘swoosh’. G

cturer’s pre
m receptor l
tial sound le
sion 3.6, wh
tion (ISO) St
rology and t

ed. Sound p
e selected r
the fact tha

wind speed, 
d power lev

or separation
turbulence.
as outlined 

results prese
minated by e
of the Amh
that recepto

ould be cross

fined as "un
ed as dBA), 
uarters is us
oximately 80

cific to wind
, the MOE 

o wind turb
ical Publica
ision/gp/470
nt for the Am

s produce s
anical and a

generator a
nal compone
he overall so
gs in the na
result in anom

d the turbine 
passed the b
sound, but is
Generally, wi

dicted opera
ocations su

evels at the s
hich includes
tandard 961
terrain was c
ower level d

receptors. P
at the sound

with the ex
el decrease

n sound, whi
 Sound leve
in the guida

ented in Ap
existing back
herst Wind 
ors will alway
swind, and i

©200

wanted sou
which is ge

sually at a so
0 dBA. Pres

d turbine op
identified th
ines, and p
ations to 

09e.pdf). Thi
mherst Wind

sound throu
aerodynamic
and yaw m
ents. Other m
ound emissio
acelle casing
malous soun

blades prod
blades. The s
s amplitude 
ind turbines 

ational soun
rrounding th
selected rec
s the calcula

13 – Attenua
considered i
data provide
redicted sou

d power lev
xception of r
s slightly, wh
ich both rela
els deemed a
nce docume

ppendix E s
kground sou
Energy Pro

ys be downw
n some cas

08 PROJ

nd".  Sound
nerally acce
ound level of
sently, the p
perations. In
he need to 
produced th
Wind Turb
s guidance w
d Energy Pr

ugh a numb
c sound so

motors each 
mechanical 
ons. Mechan
g. Mechanic
nds such as 

duces aerody
sound produ
modulated 
radiate more

nd levels we
he Project si
ceptor locatio
ation metho

ation of Soun
n modelling.

ed by the ma
und levels a
el of the w
results at a 
hich could b

ate to the int
acceptable b
ent reference

show that s
nd levels an
oject. This 
wind of the 
es upwind fr

JECT 1005774   

d level limits 
epted to refle
f 50 to 60 dB
province of 
n response 
provide guid

heir technica
bine Genera
was conside
roject, comp

ber of differ
urces. The 
produce th

systems suc
nical sound i
cal issues in
periodic boo

ynamic soun
uced by air in
as the blade
e sound as th

ere combine
te to obtain 
ons.  Sound

odology of th
nd during Pr
. Sound resu
anufacturer 
at receptors 
ind turbine 
wind speed

be a result of
eraction of t
by the MOE 
ed above.  

sound levels
nd not by the

is a conse
turbines. In 
rom the Proj

   May, 2008 

are identifie
ect how hum
BA and an a
Nova Scotia
to the grow

dance as to
al documen
ators" in 2

ered during t
pleted by Ja

rent mechan
major mec

heir own ch
ch as fans a
is radiated a
nvolving yaw
oming or ton

nd through a
nteracting w
es pass the 
he wind spee

ed with bac
a more acc
 modelling w

he Internatio
ropagation O
ulting from c
were used t
increased w
generators 

d of 10 m/s. 
f a reduction
the blade an
also change

s at the rec
e predicted s
ervative pre
reality, at a

ject. Under c

ed on an A-w
mans perceiv
alarm clock m
a does not 
wth of wind
o how to ap
nt "Interpret
2004 (avai
the developm
cques Whitf

nisms which
hanical com

haracteristic 
and hydrauli
at the surfac
w motor sup
nal sounds.

a variety of p
ith the turbin
tower, resu

ed increases

kground sou
curate repres
was conduct
onal Organiz
Outdoors (IS
construction 
to model op
with increas
also increa
At 10 m/s 

n in inflow tu
nd blade surf
e with an inc

ceptor locat
sound produ
ediction, due
ny given tim
conditions o

5-43 

weighted 
ve sound. 
may emit 
have set 
d energy 
pply their 
ation for 
ilable at 
ment of a 
ford (see 

h can be 
mponents 

sounds, 
c motors 

ces of the 
pports or 

rocesses 
ne blades 
ulting in a 
s. 

und data 
sentation 
ted using 
zation for 
O 9613). 
activities 

perational 
sing wind 
ased with 

the wind 
urbulence 
face with 
crease in 

tions are 
ced from 
e to the 

me, some 
ther than 



d
w
t
n

T
r

P
c

5

I
d
C
H
G
I
t

I
f
t
c
(
id
a

T

Id
s
Id
S
d
th
s
in
Id
Id

downwind co
worst case 
urbine soun

not expected

To reduce s
recommende

 adhering
separatio

 attending
by the m

Provided the
considered t

5.2.1.5 Effec

n early Jan
discuss the 
Canada guid
However, co
Guidance D
mpacts of W
o this situati

n particular,
facility size, 
o the criteria

considered t
(e.g., Horne
dentifies the
and thus det

TABLE 5-10 

dentify the spe
surrounding are
dentify any spe

Species at Risk
designated spe
he Status of En

species designa
n Flight (PIF) o
dentify bird col
dentify raptors,

onditions, a
scenario sh

nd would be 
d that the Pro

sound impa
ed: 

 to the rec
on distance; 

g to routine m
anufacturer.

ese mitigatio
o be minima

cts to Birds 

uary 2005, 
Project and

delines for w
onsultation w

Document fo
Wind Turbine
ion.  

, Tables 1 to
level of conc
a identified 
to have an o
d Larks). A

e information
tailed pre-co

Questions t
Canada (200

Qu
ecies that breed
ea, and indicate
ecies at risk, in
k Act (SARA), p
ecies, species d
ndangered Wild
ated as priority

or the CWS. 
onies (note spe
, shorebird con

ny receptor 
hown in Figu

expected to
oject will hav

cts resulting

commended
and 

maintenance
. 

on measures
al and not s

the Propon
d develop a
wind energy
was recently
or Environme
es on Birds” 

o 4 of Envir
cern and inf
in the afore

overall high 
As a result, 
n that Envir

onstruction fie

to be Answer
07a) 

uestion 
d and winter at 
e their relative 
cluding specie
provincially or t
designated by t
dlife in Canada

y species by the

ecies, size, loc
ncentrations. 

©200

could expe
ures B-1 to 
o be inaudib
ve a significa

g from Proj

d setback b

e of the wind

s are followe
significant.

nent and En
a bird monit
y projects a
y made with
ental Asses
(Environme

ronment Can
formation ex
ementioned t
sensitivity d
the level of

ronment Can
eld surveys 

red for “High

the site and in
abundance. 
s listed under t
territorially 
the Committee
a (COSEWIC), 
e ACCDC, Par

cation). 

08 PROJ

erience up to
B-5 in App

le against th
ant impact, w

ect operatio

between the

d turbines a

ed, the poten

nvironment C
toring protoc

as they relat
 Environme

ssment” and
nt Canada 2

nada (2007a
xpectations i
tables, the f
ue to the pr
f concern fo
nada expect
were condu

h” Level of C

n the See Sec

the 

 on 
or 

rtners 

See Sec

None. 
See Sec

JECT 1005774   

o 5 to 10 dB
pendix E. U
he backgrou
with respect

ons, the foll

e Project si

nd associate

ntial residual

Canada (Ca
col for the 
te to birds w
nt Canada’s

d “Recomme
2007a and 2

a) were con
n the contex
facility would
resence of s
or this Proje
ts for projec
cted. 

Concern Proj

ction 4.3.2.1 an

ction 4.3.3.1 an

ction 4.3.3.1 an

   May, 2008 

BA less sou
Under such c
und sound le
t to sound, o

lowing mitig

te and rece

ed equipme

l effect of th

anadian Wild
site.  The c
were not av
s “Wind Tur
ended Proto

2007b), and t

nsulted to id
xt of these g
d be consid
species with 
ect would b
cts with a H

ects as per E

Answer 
nd Appendix D

nd Appendix D

nd Appendix D

und compare
conditions, 
evels. There
on nearby rec

gation meas

eptors to m

nt, as recom

e Project on

dlife Service
current Env
vailable at t
bines and B
ocols for M
the guideline

entify the se
guidelines. A
ered Mediu
aerial flight 

be High. Ta
High level of 

Environment

. 

. 

. 

5-44 

ed to the 
the wind 

efore, it is 
ceptors.  

sures are 

maximum 

mmended 

n noise is 

e) met to 
vironment 
this time. 
Birds – A 

Monitoring 
e applied 

ensitivity, 
According 
m, but is 
displays 

able 5-10 
f concern 

t 



T

Id
Id
s
Id
a
Id
fo
o
W
a
D
s
s
W
W
s
H
a

W
r
a
W
(v
o
W
w
m
fo
If
n
p
d
r
D
w
p
If
th
o
If
p
c
 
D
m

TABLE 5-10 

dentify species
dentify the spe

staging areas a
dentify the spe

area. 
dentify the spe
oraging habitat

other locations 
What habitat ty
area? 
Do these habita
specialist speci
species, or shru
What is the rela
What breeding 
support? 
How much of e
as a result of th

What topograph
idges, are loca

activity and mov
What is the exp
vehicles, pede

of the year, dur
What are the re
wind direction a
migration period
or the site? 
f a bird colony 

nationally recog
pass through th
daily movemen
epresent? 

Do raptors bree
what species ar
proposed facilit
f the site is rec
hat is locally im

or altered by th
f the site conta

peninsulas, are
concentrate bird

Do birds conce
mentioned abov

Questions t
Canada (200

Qu
s that give aeria
ecies that congr
at or near the s
ecies that frequ

ecies that comm
ts) through or n
within the regio
pes occur on th

ats typically sup
es, e.g., forest
ubland species
ative density of
or migrating bi

ach habitat typ
his developmen

hical features, 
ated on or near
vement? 

pected amount 
strians, tourism

ring and followi
elevant meteoro
and visibility (e.
d with visibility 

is located with
gnized site occ
he proposed tu
ts? What propo

ed at the site or
re present and 
ty? 
cognized by loc
mportant, how m
e proposed Pro

ains land featur
eas of open wat
ds on migration

ntrate at this si
ve? 

to be Answer
07a) 

uestion 
al flight display
regate at signif
ite. 
ently migrate th

mute (i.e., betw
near the area, a
on. 
he site and in t

pport habitat-se
-interior specie

s? 
f breeding birds
rds do these h

pe or function w
nt? 

such as island
r the site that m

and type of hu
m, etc.) at the s
ng construction
ological data, s
.g., number of 
<200 m or clou

in 5 km of the 
urs within 1 km
rbine locations
ortion of the co

r within 1 km of
how close do 

cal experts as h
much of this ha
oject? 
res (islands, rid
ter in winter, et
n, while staging

ite during any o

©200

red for “High

ys. 
ficant migration

hrough or near

ween breeding a
as compared to

the surrounding

ensitive or hab
es, grassland 

s in these habit
abitats typically

will be lost or al

s, peninsulas, 
may influence b

uman presence
site at different 
n? 
such as wind sp
days during 
ud bases <200

Project area, o
m, do individual
s as part of thei
olony does this 

f the site? If so
they nest to th

having bird hab
abitat would be

dges, shorelines
tc) that may 
g, or in winter:

of the seasons 

08 PROJ

h” Level of C

See belo
n See Sec

r the See App

and 
o 

See Sec

g See Sec

bitat Hosting 
Horned 

tats? See Sec
y See Sec

tered The Pro
fields, a
the area
actively 
surveys

and 
ird 

Project s
on the Is

e 
times 

See Sec

peed, 

0 m) 

See Sec

or if a 
 birds 
r 

Situated
specific 
the NWA

o, 
e 

None co

bitat 
 lost 

None. 

s, A wide t
does co
remains

JECT 1005774   

Concern Proj

ow. 
ction 4.3.3.1 an

pendix D. 

ction 4.3.2.1. 

ction 4.3.1. 

some species 
Lark, Snow Bu

ction 4.3.2.1 an
ction 4.3.2.1 an

oject footprint w
nd only a very 

a within the Pro
farmed, with n
; therefore no i
site is situated 
sthmus of Chig

ction 2. 

ction 4.4. 

d adjacent to Jo
attention was g
A through the P

onfirmed, but N

tidal river mean
ncentrate birds

s partially open 

   May, 2008 

ects as per E

Answer 

nd Appendix D

of common gr
unting, Savann

nd below. 
nd Appendix D

will be primarily 
small proportio

oject area will b
o nesting obse
mpact on bree
adjacent to up

gnecto connect

ohn Lusby Nati
given to exami
Project area (S

Northern Harrie

nders through t
s (shorebirds, g
in winter. 

Environment

. 

assland birds (
ah Sparrow, B

. 

on actively cul
on (approximat
be altered. The 
erved on site du
eding birds is pr
pper Bay of Fun
ting NS and NB

ional Wildlife A
ne bird movem

Section 4.3.2.1)

rs are likely 

the project area
gulls and water

5-45 

t 

(e.g., 
obolink). 

ltivated 
tely 2%) of 
area is 

uring field 
redicted. 
ndy and 
B 

Area; 
ment from 
) 

a and 
rfowl) and 



T

If
lo
b
lo
lo
If
a
m
d
If
a
p
o
c
W
c
m
If

T
d
m
s
f
p
(

S

S
a
i
a
o
b
a
h
b

TABLE 5-10 

f the site is rec
ocally importan
birds that use th
ocations in the 
ost or altered b
f large number

area during the
movement, and
design and turb
f large number

area, are there 
potentially distu
of bird to take o
collisions with w
What is the freq
cloud bases (<2
migration period
f aerial flight di

 How m
propos

 How s
one of
specie

 What p
be clos
birds w
blades

The potentia
disturbance 
migrating bir
summarizes 
found in the 
project site, b
(2005-2006),

Sensory Dis

Sensory dist
activities su
nspections a
already resu
operation of 
birds. Breed
although se
habitat near 
but other sp

Questions t
Canada (200

Qu
cognized by CW
nt to birds, how
he site in the se
region or prov

by the proposed
rs of birds may 
 day, what is th

d how does this
bine locations? 
rs of birds stage
any activities t

urb birds (for ex
off and fly direc
wind facility stru
quency of dens
200m) at the si
ds? 
splay species o

many individual
sed wind farm?

significant is the
f the few sites i
es)? 
proportion of th
se to the facilit
will be displayin
s? 

al environme
and mortalit
rds of the 
observation
Chignecto Is
because of t
, two species

sturbance 

turbance of 
uch as sur
and site dec

ulted from on
the wind tu

ding birds m
nsitivity is s
rotating win
ecies show 

to be Answer
07a) 

uestion 
WS or local exp
w does the num
eason of intere

vince? How mu
d Project? 
commute throu

he height and d
s relate to the p

e in or near (wi
taking place ne
xample by caus
ctly overhead), 
uctures? 
se fog (visibility
ite during the s

occur at the sit
ls might be affe
? 
e site for these 
n the region or

hese species' lo
y, and what is 
ng in close prox

ental effects
ty. Section 4
Project area

n data for 30
sthmus for th
the lack of fo
s of concern 

birds may o
rveying, cle
commissioni
ngoing agric
urbines may 
may avoid h
species-spe

nd turbines, a
a reduction

©200

red for “High

perts as regiona
mber and divers
est compare to 
ch habitat wou

ugh or near the
direction of this
proposed Proje

ithin 1 km of) th
earby that could
sing large num
thereby resulti

y <200m) and lo
spring and fall b

te: 
ected by the 

species (i.e., i
r province with 

ocal habitat wo
the likelihood t
ximity to turbin

s resulting f
4.3.2.1 provi
a and the 
08 bird spec
he years 193
orest habitat
were observ

occur during
earing, trenc
ing. A certai

cultural and f
also result 

abitat within
cific (Kingsl
as has been
 in breeding

08 PROJ

h” Level of C

ally or 
sity of 

other
uld be 

No such
itself. 

e 
s 
ect 

See Sec

he 
d 

mbers 
ng in 

Most lar
river and
area rat

ow 
bird 

See Sec

 
See belo

s it 
this 

See belo

ould 
that 
e 

See belo

from Project
des detailed
broader reg
cies, includin
30 to 2000. 
ts. Of the 59
ved: the sho

g all phases 
ching, turbi
in level of s
forestry activ
in visual an

n a zone su
ley and Wh
n noted by J
g densities n

JECT 1005774   

Concern Proj

h importance ha

ction 4.3.2.1 an

rger concentrat
d follow the cou
her than flying 

ction 4.4. 

ow. 

ow. 

ow. 

t-related act
d information
gional area. 
ng 142 bree
Many of the
9 species ob
ort eared owl 

of the Proje
ine assemb
ensory distu
vities and as
nd auditory d
urrounding t
hittam 2005
ames (2003
near turbine

   May, 2008 

ects as per E

Answer 
as been identif

nd below. 

tions of staging
urse of the tida
overland. 

tivities on b
n on the bre

Erskine an
eding, 70 wi
se species w

bserved durin
and the per

ect as a res
bly, equipm
urbance to b
ssociated hu
disturbance 
the immedia
). Many sp

3) and Jame
s (Johnson 

Environment

fied for the Proj

g birds are in th
al river through 

irds include 
eeding, winte
nd McManu
intering, 85 
were not see
ng this surve
regrine falcon

sult of on-site
ment operat
birds in the a
uman prese
of wildlife, 

ate Project 
ecies will n
s and Coady
et al. 2000)

5-46 

t 

ject area 

he tidal 
the study 

sensory 
ering and 
s (2005) 
vagrants 

en on the 
ey period 
n.  

e human 
ion, site 
area has 
nce. The 
including 
footprint, 

not avoid 
y (2003), 
). Habitat 



a
p

T
a
w
o
W
o
d
d
w
b
e

M

A
w
h
b

K
r
b
a
e
s
m
s
w
a
d
d

D
w
c
m
f
a
d
c
2
c
W
t

avoidance w
periods of op

The flight be
affect bird m
waterfowl) a
others do no
Whittam 200
operating tur
diurnal migra
disturbed by 
wind turbines
by the Projec
effect in that 

Mortality 

A possible e
wind turbine
has been hig
be addresse

Kingsley and
related bird f
been conduc
as the prese
et al. 2001, P
site in Califo
mortality at w
shown to cau
were the pri
and Flanner
development
data on bird 

Despite thes
wind farms 
casualties of
migration. Br
foraging area
and Whittam
depending o
casualties at
2004). Many
collide with tr
West Virginia
urbines clos

will most like
peration, wh

ehaviour of b
movements 
ppear to ex
ot appear to
05). Breedin
rbine, and b
ants fly at 
the wind tu

s, typically g
ct. However
birds will be

effect of this 
s. Indeed, th
ghlighted by 
d. General i

d Whittam 
fatalities in N
cted to estim
ent proposal,
Percival 200
ornia, Altam
wind-farms. 
use high rap
mary cause
ry 1992). Th
ts, which ha
use and mo

e early studi
(Erickson e

f wind farms 
reeding bird
as and avoid

m 2004). Son
n the locatio
t wind farms
y of these co
ransmission 
a wind farm
sest to the s

ely occur du
en human p

birds may be
through the

xhibit avoida
o be influen
ng birds at P
birds continu
low altitude
rbines or as

greater than 
r, visual or a
e less likely t

Project on b
here is a pe
regulatory a
nformation a

(2005) prov
North Americ
mate bird mo
, to larger w
01). This leve
ont Pass, w
Thousands 

ptor (hawks,
 of death, a

hese raptor 
as led to the
ortality at pro

ies in Califor
et al. 2001, 

in North Am
ds appear to
d collision (E
ngbirds can 

on of the wind
s in the Uni
ollisions occ
wires, turbin

m, where 27 
substation o

©200

uring periods
presence on-

e influenced 
e partial obs
ance behavio
nced by the 
Pickering, O
ue to nest an
, within 40 

ssociated fac
150 m abov
uditory featu
to accidenta

birds is an i
erception tha
agencies an
about bird-tu

vide a detai
ca and elsew
ortality at win
ind farms wi
el of study e

which alerted
of wind turb
 eagles and

although elec
fatalities tri

e developme
oposed and e

rnia, very few
Kingsley a

merica, and t
o adapt to th
Erickson et a

make up a
d turbine site
ted States t

cur at night, 
ne towers or
birds were 

on a foggy n

08 PROJ

s of constru
-site is less f

by Project d
struction of 
our when fly
presence o

Ontario, do n
nd move wit
m of the g

cilities. At nig
ve the groun
ures that cau
ally collide w

ncrease in m
at wind turbi
d non-gover

urbine collisio

led review 
where. Nume
nd farms, fro
ith thousand

effort is princ
d industry, g
bines installe
d falcons) mo
ctrocution a
ggered an 

ent of monito
existing wind

w raptors hav
and Whittam
tend to collid
he presence
al. 2002, Jam
nywhere fro
e (Erickson e
tend to be o
when indivi

r other struct
killed by co

night during 

JECT 1005774   

ction, and m
frequent and

developmen
regular fligh

ying close to
of a wind fa
not appear 
thin the area
ground, and 
ght, migrants

nd, and are t
use bird avo
ith turbines.

mortality due
nes cause a
rnmental age
ons is prese

of available
erous studie
om a single t
ds of wind tu
cipally due to
government 
ed in the ear
ortality. Colli
nd wire coll
increase in 
oring protoc
d farms. 

ve been fou
m 2005). So
de with wind
e of wind tu
mes 2003, Ja
om 10% to 9
et al. 2001). 
of migratory 
duals may b
tures in a wi

olliding with a
May 2003, 

   May, 2008 

may be mor
d typically of

nt. Operation
ht paths. C
o an operat
arm (James 
to be disrup
a as before 

are unlikel
s fly well ab
thus also un
oidance may

e to collision
a great man
encies as an

ented below.

e information
es during the
turbine or sm

urbines (Gill 
o the circum
and the pu

rly 1980s at 
isions with t
isions also 
scrutiny of 

cols and a s

nd killed at o
ongbirds are
d turbines m
rbines near 
ames and C
90% of the o
Excluding C
species (K

be attracted
nd farm. The
a substation
are probab

re intermitten
f short durati

n of the turbi
ertain speci
ing wind far
2003, King

pted by the 
(James 200
y to be sig
ove the heig
likely to be d

y have a con

ns with the o
ny bird death
n issue that 
 

n regarding
e last 20+ ye
mall wind far
et al. 1996, 

mstances at o
ublic to pote

Altamont Pa
he turbine s
played a pa
potential w

ubstantial a

other North A
e the most 
ore frequent
their nestin

Coady 2003, 
overall bird 

California, 78
ingsley and 
 to lit struct
e recent find
n and the th
bly attributab

5-47 

nt during 
ion. 

ines may 
ies (e.g., 
rm, while 
sley and 
1.8 MW 

03). Most 
nificantly 

ght of the 
disturbed 
nstructive 

operating 
hs, and it 
needs to 

 turbine-
ears have 
rms such 
Erickson 

one large 
ntial bird 
ass were 

structures 
art (Orloff 
wind farm 

mount of 

American 
frequent 

tly during 
ng and/or 

Kingsley 
fatalities, 
% of bird 
Whittam 

ures and 
dings at a 
hree wind 
ble to the 



s
w
f
it
k

A
e
t
d
o
b
y
s
1
A
b
f
s
le
f
(
2
c
i
F
b
(
p
m

O
a
a
it
n
w
b

W

W
1
f
2
s
k

sodium vapo
wind farm on
found at any 
ts sodium va
known to hav

Although fat
especially no
owers, road

different hum
or between 
buildings (98
year) and v
significantly 
10 birds ea
Additionally, 
birds that tra
for two sites 
surveillance 
ess than 0.0
farms in Albe
(and bats) u
2004, compa
comparable 
ndividuals (b
Furthermore
behaviour, w
(Millikin 2005
presented in
may increase

Overall, the f
are very low 
and Whittam
t is importa
number of fa
weather and
behaviour. T

Weather and

When condit
1992, Kingsl
fly at lower a
2005). Birds
structures. L
kills. Environ

our lights of t
n a rise in e
of the other

apour lights 
ve occurred 

talities occu
oticeable wh
ds and build
man sources

10,000 and
8-980 million
ehicles (60-
less (Ericks
ch year, an
Kingsley an

avel through 
in Washingt
radar and c
01% of bird
erta were in
using radar 
ared the be
sites witho

birds and ba
, this resea

with individua
5). Nocturna

n the literatu
e the likeliho

findings of t
in the majo

m 2005). How
nt to unders

actors may in
d lighting, la

These are de

d Lighting 

tions are cle
ley and Whi
altitudes, and
s may be a
Lighting that 
nment Cana

he substatio
elevation to 
r 41 wind tur

(Kerlinger 2
at any other 

r at wind en
hen compare
dings. Ericks
s in the Unite
d 40,000 bi
n birds killed
-80 million b
on et al. 20

nd tall build
nd Whittam (

existing win
ton and one

carcass surv
s passing th
cluded in a 
and sound 
haviour and
ut wind turb

ats combined
arch identif
als reducing
al bird studie
ure and the 
ood of bird c

he studies d
rity of cases
wever, it is im
stand what 
nfluence the
andscape fe

escribed furth

ear, there is
ittam 2005).
d lights may
attracted to 
attracts bird

ada recomm

©200

on, which com
cause this 

rbines of the
2003). Indee
North Amer

nergy faciliti
ed to bird fat
son et al. (2
ed States, a
irds are kill
d each year
birds killed 
01). Each h

dings kill ma
(2005) indica
nd power de
e site in Minn
veys to deter
hrough each
research stu
recording te

d abundance
bines. Millik
d) observed 
fied that th
g their speed
es were not 
absence of 

collisions with

discussed ab
s (Erickson e
mportant to 
factors may

e potential fo
eatures, tur
her in the fo

s low likeliho
 However, l

y attract indiv
red visibili

ds can increa
ends that w

08 PROJ

mbined with 
rare mortalit
 wind farm, 

ed, single nig
rican wind fa

ies, the num
alities cause
2001) comp
and estimate
ed each ye

r), communic
each year)

house in Nor
any more (
ate that the e

evelopments 
nesota, whe
rmine passa
h wind farm
udy examini
echnology. T
e of birds an
kin (2005) e

on radar ma
ese nocturn

d and increa
conducted 

f significant 
h turbines. 

bove indicate
et al. 2001, P
reduce or e

y increase t
r bird-turbine

rbine design
llowing discu

ood that bird
ow visibility 
viduals (Jon
ty beacons
ase the prob

white strobe 

JECT 1005774   

the very low
ty event (Ke
located furth
ght fatality e
rm. 

mber of fata
ed by other s
ared estima

ed that an av
ear. Compa
cation tower
, the morta
rth America 
Dunn 1993
effects are s
in the U.S. 

re conserva
age rates an
 (Erickson 2
ng the move
This researc
nd bats betw

estimated th
ay have resu
nally migrat
asing their fl
as a part of
elevation fe

e that bird fa
Percival 200
liminate fata
he collision 
e interaction

n, facility de
ussion. 

ds will collid
(<200 m) m
es and Fran
 or other l

bability of bir
lights be us

   May, 2008 

w visibility and
erlinger 2003
her away fro
events of thi

alities is gen
sources, suc
ates of bird 
verage of 2.
red to othe
rs (4-50 mill
lity caused 
kills on ave
, Kingsley a
small compa
each year. T
tive estimate

nd fatality rat
2003). In Ca
ement of no
ch, conduct
ween opera

hat approxim
ulted in a co
ting birds e
ight height t
f the Projec

eatures on s

atalities caus
1, Erickson 

alities to the 
risk of bird

ns that lead t
esign and b

de with wind
may cause n
ncis 2003, K
ighting asso
rd-turbine co
sed on towe

d the presen
3). No fatalit
m the substa
is magnitude

nerally small
ch as commu
mortality ca
19 birds pe

er sources, 
ion birds kil
by wind tu

erage betwee
and Whittam

ared to the m
This has be
es of mortal
tes, respecti
anada, exist
cturnal migr
ed during th

ating wind fa
mately 0.02%
ollision with a
exhibited av
to avoid the
t, due to inf

site (e.g, ridg

sed by wind
et al. 2002, 
extent poss
s at a wind
to bird kills, 
bird abunda

d turbines (C
nocturnal mig
Kingsley and 
ociated with
ollisions and
ers at night 

5-48 

nce of the 
ties were 
ation and 
e are not 

l. This is 
unication 
aused by 
r turbine, 
such as 
led each 
rbines is 
en 1 and 
m 2005). 
millions of 
en noted 
ity, using 
ively, are 
ting wind 
rant birds 
he fall of 
arms and 
% of the 
a turbine. 
voidance 
 turbines 
formation 
ges) that 

d turbines 
Kingsley 

sible, and 
d farm. A 
including 

ance and 

Crockford 
grants to 
Whittam 

h turbine 
d result in 

and that 



t
m
s
l
a
p
m
s
C
f

L

S
m
la
f

T

T
h
2
a
m
P
g
o
c
t

T
t
L
t
r

F

T
1
t
C
c

heir number
minute be m
standards an
ighting requ
at the top of 
phase” of the
minimum int
second/flash
Canada’s CA
for safety. Fi

Landscape 

Siting a wi
mountaintop
andforms, a
factor leading

Turbine Des

Turbine heig
having an in
2000, Crawf
altitudes gre
migratory bir
Project will b
greatest heig
obstruct the 
collision. Fur
heir flight pa

The nature o
urbine collis

Limited infor
hat lattice to

risk of collisio

Facility Des

The scale of
100 turbines
he increase

Canada 200
cause conce

r and light in
minimized w
nd requirem
ired. Medium

f turbines (C
e flash (e.g.,
tensity (day

h), and the 
AR Standard
nal lighting s

Features 

nd farm ne
s, may incre

and is sited a
g to a signifi

sign 

ght is believ
ncreased risk
ford and En

eater than 15
rd movemen
be 78-80 m
ght of the tu
movements

rthermore, re
aths to increa

of the suppo
sions. Wind 
rmation is av
owers encou
ons. As such

sign 

f the wind fa
s or more ar
ed number o
5). The Proj

ern for elevat

ntensity be 
within allowa
ments of Tra
m Intensity W

CL-865), with
, as allowed 
y: 7,500 can
longest dura
d 621.19.  L
selection ha

ear landfor
ease the ris
away from s
icant numbe

ed to be a 
k of collision
ngstrom 200
50 m such t
nts or result 

m in height a
urbines will 
s of most mi
esults from a
ase in flight 

ort structure
turbines ca

vailable to id
urage perchin
h, the turbine

rm has a dir
re thought to
of vertical ob
ect will cons
ted collision 

©200

minimized. 
able param
ansport Can
White Flash

h short flash 
by strobes a

ndela, night
ation betwe
ighting elsew
s been dete

rms that co
sk of avian c
shoreline. As
er of bird fata

strong influe
n, while stru
01, Kingsley
that structur
in bird mort

and the roto
be below 1
gratory birds
a research p
height when

e on which t
n be mount
dentify the p
ng by raptor
es for this P

rect influenc
o more likely
bstacles (pot
sist of a max
risk. 

08 PROJ

It is also rec
eters. Light
ada, with th

hing Omnidir
durations a

and modern
t: 750 cand
en flashes 
where within

ermined in co

oncentrate 
collision. Th
s a result, la
alities. 

ence on the
uctures below
y and Whit
res lower th
tality (Kings
or length wi
50 m. At th
s that freque
project in Alb
n approachin

the rotor bla
ted on eithe
preferred sup
rs during hun
roject will be

ce on the po
y have a gre
tential collisi
ximum of 20

JECT 1005774   

commended
ting for this
he intent to 
rectional Ob
and the abilit
 LED lights)

dela), minim
(40 flashes/
n the Project
onsultation w

birds, such
e Project ar

andscape fe

e likelihood 
w 150 m ca
ttam 2005). 
an 150 m in
ley and Wh
ll be approx

his height, th
ent the regio
berta indicat
ng an operat

ades are mo
er a lattice s
pport structu
nting and, as
e built using 

tential for bi
eater effect 
ion hazards)
turbines and

   May, 2008 

d that the nu
s Project wi

install the 
struction Lig
ty to emit no
.  These ligh

mum flash d
/minute) allo
t will be the 

with Transpo

h as high 
rea does no

eatures are n

of collision w
ause minima

Migratory b
n height do 
ittam 2005).
ximately 37 
he turbines 
on or to incr
te that migra
ting wind far

ounted may
structure or t
ure although
s a result, m
tubular stee

ird-turbine co
in terms of 
) in the land
d will not be 

umber of fla
ll be based
minimum am
ghting will be
o light during
hts will opera
duration (0.1
owable by T
minimum ne

ort Canada. 

ridges, slop
ot have any 
not expected

with taller s
al mortality (
birds typica
not usually 

. The turbine
m. As a re
are not pre

rease risk of
ating birds w
rm (Millikin 2

y also influen
tubular stee
h some data

may put these
el towers.  

ollisions. Fa
bird mortalit

dscape (Env
of a size tha

5-49 

shes per 
d on the 
mount of 
e utilized 
g the “off 
ate at the 
1 – 0.25 
Transport 
ecessary 

pes and 
of these 

d to be a 

structures 
Kerlinger 

ally fly at 
obstruct 

es of the 
esult, the 
dicted to 
f material 

will modify 
2005). 

nce bird-
el towers. 
a indicate 
e birds at 

acilities of 
ty due to 

vironment 
at should 



B

W
b
a
g
t
b
M
f
g
t
f

A
s
5
a
t
r
0
s
b

A
t
a
lo
a
p

P

E
c
W
t
a
t
t
n
d
i
m
lo
p

Bird Abund

When consid
birds observ
air space be
general, the 
he study ar

birds were s
Most of the w
for foraging 
ground. Obv
he birds see

flew to anoth

As described
salt marsh a
53% of the to
area of the ri
otal number
represents a 
0.5% of the 
section of the
birds as antic

Although spe
hat any are

absence of h
ow number 
a result, no 
potential effe

Potential Im

Evidence fro
collisions are
Within the P
hat would in

and resulting
o other inlan
urbines and

noted above
data indicate
ncreasing ri
monitoring m
ocal conditi
possibility th

dance and B

dering the r
ed during th

elow the turb
area does n

rea to get to
een on the g
waterfowl we
and the ce

viously, the b
en on the gr
her similar ha

d in Section 4
adjacent to it
otal bird num
iver will mov
r were seen 
very large p
total bird nu
e LaPlanche
cipated. 

ecies of con
e at risk of 
habitat suita
of fatalities 
specific m

ects to speci

mpact and M

om wind fa
e likely to oc

Project area, 
ncrease the 
g in bird-turb
nds areas o

d the wind p
e. Finally, the
e that the 
sk of collisio

measures tha
ons, distrib

hat sections 

Behaviour 

results of th
e study wer
bine blade s
not seem to 
o some othe
ground or at
ere seen res
ntral area fo
birds seen o
round flew w
abitat close 

4.3.2.1, it is i
t (including t
mbers. Follow
ve further dow

in the large
percentage o
umbers were
e River to the

nservation co
collision, du

able within th
overall, base
itigation me
es of conse

Mitigation 

rms in Nort
ccur but are i

there are n
risk of colli

bine collision
of northern N
power projec
e results of 
bird use of 
on, disturba
at will help r
ution lines 
of the dist

©200

e avian pre
e flying with
sphere (i.e.,
be a major 

er location. N
t a height of
sting or forag
or roosting 
on the groun
when disturbe

by to land a

important to 
the John Lus
wing comple
wnstream fro
 central area

of the total su
e seen using
e John Lusb

oncern have
ue to the ve
he Project fo
ed on previo

easures or m
rvation conc

th America 
in very low n

no known ph
sion. Weath
ns. However
Nova Scotia
ct on the wh
the pre-con

f the Projec
nce or habit
reduce effec
within the 

tribution line

08 PROJ

e-constructio
in 30 m of th
 below whe
flight path f

Nearly 80%
f less than 3
ging in the ti
during high 

nd had to ha
ed, but staye
nd resume f

note that the
sby Salt Ma
etion of the n
om the Proje
a, but this is
urface area b
g the 100 m 
by Salt Mars

e occurred in
ery low use
ootprint for t
ous studies 
monitoring p
cern.  

and elsew
numbers, an
hysical featu
her has som
r, the numbe
, given the d

hole also red
struction bir

ct area does
tat alteration
cts to bird po
wind farm 

e will be ab

JECT 1005774   

on monitorin
he ground, w
ere the turbi
for migrating
 percent of 

30 m, with o
idal river. Th
tide, both o

ave occupied
ed close to 
feeding or re

e tidal sectio
arsh) had 36
new aboiteau
ect site.  Nea
s mainly due
being studied
wide travel 

sh. Therefore

n the region
e of the site
their breedin
undertaken 
programs h

here, as no
nd the potent
ures (e.g., m
me potential 
er of days w
distance fro
duces the ris
rd survey pr
s not cause
n. However, 
opulations. T
will be bur

bove ground

   May, 2008 

g program, 
which roughl
ne blades w

g birds or for
the observa
nly 5% obse
he shorebird
of which pla
d air space 
the ground (

esting. 

on of the LaP
6% of the tot
u structure d
arly 30% of t
e to the fact 
d. Only 2.5%
corridor con

e, this area i

nal area in th
e by these s
ng or stagin
elsewhere i
ave been id

oted above,
tial for signif

mountaintops
to be a fact

with fog is ex
m the coast
sk of bird-tu

rogram and 
e any conc
there are fu

To the exten
ried undergr
d. If above g

the vast m
ly correspon
would be tur
r birds trave
ations and i
erved at ove
ds used the t
ace the bird
to get there
(< 30 m) and

Planche Rive
tal bird sight
downstream,
the bird sight
that the cen

% of the sight
nnecting the 
s not as imp

he past, it is
species, the

ng, and the e
in North Am
dentified to 

, suggests 
ficant bird kil
s, ridges and
tor affecting
xpected to b
t.  The desig
urbine intera
collection of

cern with re
urther mitiga
nt possible g
round. Ther
ground sect

5-50 

ajority of 
nds to the 
rning). In 

eling over 
ndividual 

er 100 m.  
tidal river 
s on the 
. Most of 
d usually 

er and the 
tings and 
, the tidal 
tings and 
ntral area 
tings and 
non tidal 

portant to 

s unlikely 
e general 
expected 
erica. As 
address 

that bird 
lls is low. 
d slopes) 
g visibility 
be similar 
gn of the 

action, as 
f existing 

egards to 
ation and 
given the 
re is the 
tions are 



r
m

A
D
a

T
s
C
s
s
P
a
s
c
s
t
t
s
m
m

T
a
m
o
s
m
b

5

O
y
m
h

S

W
a
v

H
w
b
o

required, the
markers, if w

Additionally, 
During detai
adjacent to w

To determine
successful, p
CWS and N
surveys to b
searches inc
Protocols for
as a part of 
scavenger im
carcass mon
surveys, as r
he moveme
hen monitor
subsequent 
mitigation me
mitigation be

Taking into a
area’s birds. 
magnitude a
of sensory 
structures w
magnitude a
be significan

5.2.1.6 Othe

Other wildlife
year-round r
migrations o
habitat altera

Sensory Dis

Wildlife sens
and auditory
varies by spe

Human pres
wind-farm, P
basis for ong
operation an

e visibility o
warranted. 

constructio
led layout s

work areas, a

e the accura
post-constru
SDNR.  Mo

be conducte
clude a 40 m
r Monitoring 
the monitori

mpact trials if
nitoring. Bat 
required. Th

ent of reside
ring will be d
results of t

easures in co
eing suggeste

account the 
In general, 

and restricted
disturbance 

within the Pro
nd in geogra

nt.  

r Wildlife 

e species of
residents of 
of some spe
ation, mortal

sturbance 

sory disturba
y disturbance
ecies and life

sence (noise
Project-relate
going maint

nd maintenan

of pole-moun

on on site w
surveying ac
and flag the

acy of the pre
ction monito

onitoring will
ed at a freq
m radius aro
Impacts of W
ing protocol,
f required by
mortality su
is is to captu
nt species to
discontinued
the post-con
onsultation w
ed using the

mitigation m
sensory dis
d to the Proj

are not pr
oject will be
aphic extent

f the Project 
the Project

ecies occur. 
ity and sens

ance may oc
e related to 
e-stage.   

e, sight and
ed vehicles 
tenance.  It 
nce of the P

©200

nted distribu

will occur ou
ctivities, a b
m for avoida

edicted envir
oring will be
 include spr
uency to be
und each tu
Wind Turbine
 searcher ef

y Environmen
urveys will be
ure the timin
o hibernacu

d unless sign
nstruction m
with Environm
 available op

measures, th
turbance wi
ject area giv
redicted to 
e irreversible
t. As a result

area includ
t area and a

Potential e
sory disturba

ccur as a res
the operatio

 smell) and
and person
is likely tha

Project.  Bats

08 PROJ

ution lines m

utside of the
iologist on-s

ance during 

ronmental ef
e conducted
ring and fall
e determine

urbine and w
es on Birds”
fficiency tria
nt Canada, t
e conducted
g of fall migr
la. Two yea
nificant mort

monitoring w
ment Canad
ptions at the 

here likely w
ll be infreque
ven the mitig
be significa

e, but they a
t, the residua

e mammals
adjacent lan

environmenta
ance. 

sult of on-go
on of the tu

 vehicles m
nel will be i

at some dist
s are unlikely

JECT 1005774   

may be incre

e breeding 
site will iden
construction

ffects and en
and will be

 avian mort
ed though co
will be develo
” (Environme
ls will be co
o correct for

d in the fall 
ration activit

ars of bird m
tality is occu

will be used 
a and NSDN
time.  

will be resid
ent, tempora
gation meas
ant. Fatalitie
are expecte
al effect of th

, reptiles an
nds, althoug
al effects of

oing human 
rbines.  Sen

may disturb w
in the vicinit
turbance of 
y to be affec

   May, 2008 

eased by a

season to 
ntify nests w
n. 

nsure all miti
e developed
tality surveys
onsultation 
oped as per
ent Canada 2
onducted and
r these poten
in conjunctio
ies for migra

monitoring wi
urring. The d

to assess 
NR. In turn, t

ual effects o
ary in nature
sures propos
es as a res
d to be infre
his mortality

nd amphibian
gh certain lo
f the Projec

activity on-s
nsitivity of w

wildlife. Dur
ty of wind tu
diurnal wild

cted by hum

dding flags 

the extent 
within or imm

igation meas
 in consulta
s, and bree
with CWS. 

r the “Recom
2007b).  Add
d may includ
ntial influence
on with bird 
atory bat spe
ll be conduc
detailed prot
the succes

this may lead

of the Projec
e, reversible
sed. Residua
sult of collid
equent and 
 is not cons

ns. Most spe
ocal or long-
ct on wildlife

site as well 
wildlife to dis

ring operatio
urbines on a
life will occu
an presence

5-51 

or other 

possible. 
mediately 

sures are 
ation with 
ding bird 
Typically 

mmended 
ditionally, 
de spring 
es on the 
mortality 

ecies and 
cted, and 
tocol and 
ss of the 
d to other 

ct on the 
, small in 
al effects 
ding with 
minor in 

sidered to 

ecies are 
-distance 
e include 

as visual 
sturbance 

on of the 
a regular 
ur during 
e as they 



a
A
a
e
a
w
T
f
m
m
s
d

T
H
t
t
p
s
i
o

M

M
c
o
P
t
f
a
d

B

G
a
t
a
w
t

T
s
S
f
b
n

are nocturna
Although the
adverse effe
existing hum
acclimatized
will be interm
Third, no ra
further reduc
minimized a
maintained t
suggested m
during opera

The operatio
However, stu
he construc
hat species

preservation
site, habitat 
ntermittent d
on a short-te

Mortality 

Mortality of 
construction 
of limited sit
Project site. 
urbines and 
facilities, as m
and Canada
detail, places

Bat Turbine

Given the ab
air using ech
all structure

a number of
wind turbine
he potential 

The first repo
striped Mast
Since then, b
farm in Alber
by Erickson e
number of st

al and the 
ere is the po
ects are not 
man disturba
 to some de
mittent and 
re or at-risk
ce the sever
and limited 
o minimize n

mitigation no
ation and ma

on of the w
udies in the 
ction and op
s are eithe
 of existing l

avoidance 
during period
erm basis. 

wildlife has
and decomm

te clearing a
However, a
bats. Bats h

measured by
. The remai
s the issue in

e Collisions 

bility of bats 
holocation, it
s. However,
f tall structu
s. Bat collis
to be of con

ort of bat fata
iff-Bats (Tad
bat fatalities 
rta (Brown a
et al. (2002)
tudies in the

majority of 
otential for l

predicted f
ance (i.e., s
egree of hum
generated n

k wildlife spe
rity effects o
to designat

noise and no
o significant 
aintenance.  

wind turbine
western Un

peration of w
r unaffected
land use, or 

will most 
ds of operat

s the poten
missioning, t
and through 
additional po
have been id
y numbers o
nder of this 

n the Nova S

to navigate 
t is interesti
 this is inde

ures includin
sion with hum
ncern, as dis

alities at a wi
darida austra
have been 

and Hamilton
) and Johnso
 United Stat

©200

human pre
imited huma

for several r
sod farm ac
man disturba
noise will be
ecies were 
f human dis
ted work a
o idling will b
adverse eff

s may also
nited States 
wind farms o
d by these
that they ca
likely occur
ion, when hu

ntial to occu
there is a sm

the use of 
otential for m
dentified as 
of carcasses

section des
Scotia contex

in darkness
ng that bats
ed the case

ng lighthous
man structu
scussed belo

ind farm was
alis) were fo
reported at s

n 2002, Erick
on et al. (200
tes. These s

08 PROJ

esence will 
an presence
reasons.  F
ctivities) and
ance or have
e of low leve
reported as

sturbance on
reas. In ad
be permitted
fects are pr

o result in v
have shown

on big game
e developme
an readily ad
r during pe
uman prese

ur during a
mall chance t

heavy equi
mortality rela
animals with
 found durin
scribes the i
xt and provid

, to avoid lar
s would be fo
. Bat collisio

ses, building
res appears
ow. 

s by Hall and
ound at the b
several wind
kson et al. 2
02) provide e
summaries s

JECT 1005774   

occur in the
e induced d
irst, the Pro

d thus wildlif
e already lef
els (i.e., hum
s breeding in
n wildlife, wo
ddition, all P
d.  In conside
redicted on w

visual and a
n that there 
e (Strickland
ents, given
dapt to the p
eriods of co
nce on-site 

all phases o
that small ma
ipment for m
ates to inter
h the potenti
ng surveys a
ssue of bat 

des backgrou

rge obstacle
ound to coll

on mortality h
gs, power lin
s to be an in

d Richards (1
base of turb
d farms in th
002, Johnso
excellent sum

show that the

   May, 2008 

e Project a
isturbance t

oject area ha
fe species 
ft the area. 
man speech
n the Projec

orker presen
Project-relat
eration of ex
wildlife due 

auditory dis
has been no

d and Ericks
 their sma

presence of w
onstruction, 
is less frequ

of Project d
ammals may
moving mate
ractions betw
ial to be affe
t wind farms
mortality at

und to the as

es and detec
ide with win
has been ide
nes, commu
nfrequent oc

1972). Over 
bines at an A
e United Sta

on et al. 200
mmaries of d
e majority of

rea during 
to wildlife, s
as a high d
have either
Second, dis

h and vehicl
ct area.  In 

nce on-site s
ted vehicles
xisting condit

to human p

sturbance of
o significant
son 2003), i
ll footprint 
wind turbine
and may b

uent and wou

development
y be killed as
erials on an
ween operat
ected by win
s in the Unite
t wind farms
ssessment. 

ct small insec
d turbines a
entified to o

unication tow
ccurrence, b

four years, 2
Australian w
ates and at o
2). Reports 
data availab
f bat fatalities

5-52 

the day.  
ignificant 

degree of 
become 

sturbance 
e noise). 
order to 

should be 
s will be 
tions and 
presence 

f wildlife. 
 effect of 
ndicating 
and the 

es. At this 
be more 
uld occur 

t. During 
s a result 
d off the 
ting wind 
d energy 

ed States 
s in more 

cts in the 
and other 
ccur with 
wers and 
but it has 

22 White-
wind farm. 

one wind 
prepared 

ble from a 
s at wind 



f
t
f
f
n
E
B

S
r
R
s
b
m
B
t
I
c

B
E
c
c
2
o
s
f
c
w
m

W
r
c
f
c
K
2
1
c
J
c
M
f
s

farms in the U
he 536 bat c
from mid-July
first two wee
numerous, c
Eastern Red
Bat, and Eas

Studies appe
relatively larg
Ridge, Minn
summer (Eric
bats were kil
made up ap
Bats, Silver-h
urbines loca
nstead, the 
collisions inv

Based on th
Eastern Red
collision fata
collision fata
2002). Collis
of 50 dead E
spring (Timm
fall migrants
collision risk
where autum
migration ap

With the ex
relatively sm
carcass rem
farms in the
correcting fo
Klondike Wi
2003). The 1
100 m above
collided durin
June. Based
collision is 1
Mountaineer
farm mortalit
see Bat Con

United State
collision fata
y through mi
eks. Most f

comprising a
 Bats and 7.

stern Pipistre

ear to suppo
ge populatio
esota and F
ckson et al. 
led in Augus
proximately 
haired Bats 
ated in crop 
timing of do

volve these m

he timing o
d and Silver-
lities have b

alities at win
sion data col
Eastern Red 
m 1989). It is
. Behavioral
, as sugges
mn migratio
pears to be 

xception of 
mall numbers

oval and se
e U.S. Many
or carcass r
nd Project i

16 turbines a
e the ground
ng Septemb
d on the est
.2 bat fatalit

r (see below
ty, despite th
nservation In

es occur in la
alities include
id-Septembe
fatalities wer
pproximately
.1% were Si
elle were also

ort the belie
ns of bats w
Foote Creek
2002). The 

st, with the re
80% of the 
and Big Bro
fields, pastu
cumented m

migratory spe

f spring mig
haired bats 

been found in
d farms acr
llected from 
Bats collect

s not clear w
l differences
ted by John
n occurred 
far more sca

Buffalo Mo
s of casualt

earcher effici
y facilities r
removal and
n Oregon, c

at this open f
d. The six b

ber, a Silver-
timate of 19
ties per turb

w), there is n
he low popu
nternational 2

©200

ate summer a
ed by Ericks
er, with over 
re of migrat
y 61.7% of 
lver-haired B
o found durin

f that most 
were docume
k Rim, Wyo
four-year st

emaining car
casualties a

own Bats (Jo
ures and pra

mortality coin
ecies rather t

gration (Koe
are most like
n the spring 
oss the Unit
other types

ted at a build
why spring m
s between m
son et al. (2
in waves, w

attered (Zinn

untain and 
ies in line w
iency. Table
reported few
d searcher e
consisting o
field site are
ats actually 
-haired Bat f
9 bat collisio
bine per yea
no current ev
lation growth
2001). The 

08 PROJ

and early fal
son et al. (20

50% in Aug
tory tree ba
all fatalities.

Bats. Small n
ng these stud

fatalities are
ented breedin
ming, yet v
tudy at Foote
rcasses foun
at this site, w
ohnson et al
airie, away f
cides well w
than residen

ehler and B
ely to occur 
at wind farm
ted States, 
 of structure
ding in Chic
igrants collid

migrating hoa
2002). These
whereas the
n and Baker

Mountainee
with the Klo
e 5-11 summ
w bat fatalit
efficiency, o

of 16 turbine
e 1.5 MW tur

found at the
found in May
ons at the f
ar (Johnson 
vidence that
h rates exhib
principal fac

JECT 1005774   

l, presumab
002), nearly 
ust (Erickso

ats with Hoa
 Additionally
numbers of d
dies. 

e of bats du
ng in close p

very few fata
e Creek Rim

nd between J
with other sp
l. 2002). Co
from habitat

with the seas
nt species. 

Barclay 2000
in May. Des

ms in the Un
only two we

es also supp
ago, 48 wer
de with wind
ary bats in t
e differences
e spatial di
r 1979). 

er, studies 
ndike study

marizes bat f
ies. As an 

only 19 bat 
es, during a 
rbines with a
e wind farm 
y and two de
facility durin
et al. 2003)
t suggests p
bited by mos
ctors advers

   May, 2008 

ly during sou
90% of all t
n et al. 2002
ary Bats be
y, 17.2% of 
dead Big Bro

uring fall mig
proximity to w
alities were 
m determined
June and Se
pecies cons
llisions have
t typically us
sonal migrati

0), spring m
spite these m
nited States. 
ere killed in 
port these fin
re found in th
d turbines far
he spring an
s have been
stribution of

from wind 
, even takin
fatality data 
example, a
collisions w
one-year s

a blade swee
were three 

ecomposed 
g the year, 
). With the p
populations 
st bats (excl
ely affecting

uthward migr
he fatalities 

2), peaking d
eing by far t

the fatalities
own Bat, Litt

gration. For e
wind farms a
recorded du
d that the m

eptember. Ho
isting of Litt

e been repor
sed by forag
on of bats, a

migrations o
movements, 
Of 536 reco
May (Ericks

ndings. For e
he fall and tw
r less freque
nd fall may 
n reported in
f bats durin

farms are 
ng into cons
at a numbe

and including
were recorde

tudy (Johns
ep approxim
Hoary Bats 
Myotis bats
the average

possible exc
are affected
uding the Ho

g bat popula

5-53 

ration. Of 
occurred 

during the 
the most 
s were of 
tle Brown 

example, 
at Buffalo 
uring the 

majority of 
oary Bats 
le Brown 
rted from 

ging bats. 
and most 

of Hoary, 
very few 

orded bat 
son et al. 
example, 
wo in the 

ently than 
influence 
n Florida, 
ng spring 

reporting 
sideration 
r of wind 
g factors 
ed at the 
son et al. 

mately 30-
that had 

s found in 
e rate of 

ception of 
d by wind 
oary Bat; 

ations are 



p
s

T

K
(
B
(
(
N
(
F
(
B
(
V
(
L
(
M
V
N
tu

A
c
V
(
w
e
k
n
M
A

B
c
r
a
b
e
m
c
n
d

predation an
structure (Ba

Table 5-11 E

Wind 

Klondike, Orego
16 - 1.5 MW tu

Buffalo Ridge, M
Phases II & III)
281 – 750 kW 

Northeastern W
31 – 660 kW tu

Foote Creek Ri
72 – 600 kW a

Buffalo Mounta
3 – 660 kW tur

Vansycle, Oreg
38 – 660 kW tu

Lake Benton, M
354 - 660 kW t

Mountaineer W
Virginia (44 - 1.
Nine Canyon, W
urbines) 

A more rece
collide with 
Virginia, app
(Lindsay and
were Eastern
effort and ca
killed at the 
number of ba
Mountaineer
Appalachian

Bats are bei
colliding with
risk of collisi
al. (2002) re
being struck
ecology, esp
multiple spa
construction 
not undertak
due to a lack

nd habitat 
at Conservat

stimated Ba

Resource Ar

on 
urbines) 
Minnesota  
) 
turbines) 

Wisconsin 
urbines) 
m, Wyoming 

and 33 – 700 kW
in, Tennessee 
rbines) 
gon 
urbines) 

Minnesota  
turbines) 

Wind Energy Ce
5 MW turbines

Washington (37

ent study pr
wind turbin

proximately 4
d Kearns 20
n Red Bats a
arcass remov

site during 
ats reported
r site are p
 Mountains. 

ng killed at w
h wind turbin
on, it is diffi
port on seve

k by the tur
pecially on 
atial scales 
surveys. Pr

ken due to th
k of knowled

alteration/de
tion Internat

t Collision F

rea 
B
p

W turbines) 

entre, West 
s) 
7 - 1.3 MW 

roves to be 
es. At the 
400 bats we
03). Of the 
and Hoary B
val by scave
a six week 
 killed at any

poorly under

wind farms, 
nes are unk
cult to predi

eral instance
rbine blades
migration, a

(continent-
re-constructi
he inability t

dge of what n

©200

estruction, n
ional 2001).

atality Rates

Bat Mortalitie
per Turbine p

Year 

1.2 

2 

4.3 

1.3 

28.5 

0.7 

0.1 - 2.0 

9.1 

3.2 

an exceptio
Mountainee

ere found ki
232 that we

Bats (Lindsa
engers, rese
period (Bat

y wind farm.
rstood but 

or at least s
known. With
ict the frequ
es where bat
s. This is fu
and the pau
-wide, provi
on bat surve
to be able to
numbers of 

08 PROJ

not collision

s at United St

es 
per Cor

Adjuste
b

Adjuste
b

Adjuste
b

Adjuste
b

Adjuste
b

Adjuste
b

on, in that l
er Wind Ene
lled by 44 tu

ere identified
ay and Kearn
earchers hav
t Conservati
. The reason
may include

some wind f
out a clear 
ency of bat-
ts were obse
urther comp
ucity of data
incial, regio
eys at the pr
o evaluate t
bats exist in

JECT 1005774   

n with wind 

tates Wind F

rrection 

ed for search 
biases 

ed for search 
biases 

-  

ed for search 
biases 

- 

ed for search 
biases 
ed for search 
biases 

- 

ed for search 
biases 

arge numbe
ergy Centre
urbines duri

d to the spec
ns 2003). Ta
ve estimated
on Internati

ns why so m
e its siting 

farms, but th
understand
-turbine colli
erved foragi
plicated by 
a on abunda
onal) that c
roposed Am
he significan

n and migrat

   May, 2008 

turbines o

Farms  

Joh

Joh

Ho

John
Young et 

N

Eric

Joh

Lindsa

Eric

ers of bats 
 on Backbo
ng the first 

cies level, m
aking into co
d that more t
onal 2001). 

many bats ha
at a high 

he factors pu
ing of what 
isions. For e
ng very clos
a lack of u
ance and m
could provid

mherst Wind 
nce of the s
te through o

or any othe

Reference 

nson et al. 200

nson et al. 200

owe et al. 2002

nson et al. 200
al. 2001, Gruv

icholson 2003

ckson et al. 200

nson et al. 200

ay and Kearns 2

ckson et al. 200

have been 
one Mounta
year of its o

most of the b
onsideration 
than 1000 b
This is the 

ave been kill
elevation w

utting them 
would place

example, Eri
se to turbine
understandin
movement of
de context 
Energy Proj

site for bat m
r within Nov

5-54 

r human 

03 

03 

2 

00,  
ver 2002 

00 

03 

2003 

03 

found to 
ain, West 
operation 
ats killed 
observer 

bats were 
greatest 

ed at the 
within the 

at risk of 
e bats at 
ickson et 
s without 

ng of bat 
f bats at 
for pre-

ject were 
migration, 
va Scotia, 




