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EXECUTIVE SUMMARY

Wind energy projects have the potential to adversely affect birds through direct fatalities and
disturbance, including habitat loss. The purpose of this document is to outline the nature of information
needed in an environmental assessment to identify, assess, mitigate and monitor the potential adverse
effects of wind energy projects on birds, including migratory birds and species at risk. This guide
recognises the uncertainty in predicting and understanding effects of turbines on birds, including
inherent difficulties in assessing and monitoring bird-turbine collisions. It indicates the appropriate
level of effort required to assess and monitor potential effects, given th itivity of relevant species
and their habitats. This guide is intended to be used in consultation regional Canadian Wildlife
Service biologists and environmental assessment experts to consi specific concerns.

The guide can be used as a pre-assessment tool to identify s ures that should be
considered to minimise impacts on birds. The guideis a an environmental
assessment (EA) guide, in conjunction with expert advi [ ment Canada, on
how to undertake that part of the EA that relates to ' jeled on
preliminary information necessary to determine site sensitiVity. i rix approach
based on site sengitivity and facility size to rank the level o n associated with the proposed
project. Baseline information and follow-u i ified for the four “level of concern”
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1.0 INTRODUCTION

The Government of Canada ratified the Kyoto Protocol in 2002, and is committed to reducing
greenhouse gas emissions and encouraging the establishment of alternative energy sources such as
wind power. In 2001, Canada's Wind Power Production Incentive (WPPI ) was announced to
encourage the growth of this green energy. Budget 2005 announced an expansion of WPPI to alevel
that would produce enough energy to power 1 million Canadian homes. dius, wind energy is afast-
growing sector in Canada, as it isin the world.

birds and bats. Two main types of adverse effects on birds have [ hed: direct fatalities, and
disturbance, including habitat loss (Kingsley and Whittam [ th of the industry, the

identifies the types of information and assessments that En ent Canada (EC) would expect in a

> tial effects on birds. It also provides
recommendations on site selection and desig
the greatest risk to birds can be avoided upfrol

Whittam 2005, available h publications/eval/index_e.cfm). Input was aso

provided by Canadian nvironment Canada environmental
assessment (EA) practitioners, of the Capadian Wind Energy Association (CanW EA).
The approach ad pgnises the tincertainty in predicting and understanding effects
of turbines o iculties in assessing and monitoring bird-turbine collisions.
It builds ofbe ate the appropriate level of effort required to assess and
monitor potenti i Sitity of relevant species and their habitats. Meanwhile, the
Canadian Wildlife ' g a collaborative research model with industry, universities and

technology of assessment improves, this guide will be updated to reflect the improved understanding.
Aswell as addressing broader national- level questions, the collaborative model provides an additional
opportunity for wind power companies to form partnerships to address environmental issues and
engage in adaptive management.

The approach recognises that site-specific concerns, such as local patterns of bird use or differencesin
habitat, must be taken into account, and depending on these circumstances, a greater sampling effort
may be needed. Therefore, these guidelines are intended to be used in consultation with regional CWS
biologists and EA experts. The guide should not be regarded as exhaustive or restrictive, and should
serve as the starting point for discussions with Environment Canada staff on each project.
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This guide provides information needed to complete one aspect of the environmental assessment of a
wind energy project, that is, the potential effects on birds. Environment Canada Regional
Environmental Assessment Coordinators may also request information or provide advice on other
issues such as potential adverse effects on sensitive habitats, non-avian wildlife species at risk,
sensitive species such as bats, or other issues such as water quality. The responsible authority for the
federal environmental assessment may provide additional guidance. For example, please consult the:
“Environmental Impact Statement Guidelines for Screenings of Inland Wind Farms Under the
Canadian Environmental Assessment Act” located at
http://www.canren.gc.ca/programs/index.asp?Cal d=190& Pgl d=1155.

need to be considered.
s and transmission lines, may

Note that appropriate provincial environmental assessment guidelin
In addition, impacts resulting from related facilities, such as acc
also need to be addressed.

1.1 Purpose

The purpose of this document is to outline the natur

Ensure that the wind industry is aware of, S that present the greatest risk to
birds in order to promote the devel opment &f | )

Specify the types and ormation that is required for the environmental
assessment; and desci

Many bird g 3 da & America have been declining, especially over the past
thirty years. i st hal#their numbers in only one human generation and this rate of
declineis of conce turalists and increasingly, to the general public. . These declines
inghiding loss and degradation of breeding and wintering habitats,
towers, power lines, etc.) onpgration or while staging, wintering or breeding.

Most birds that occur in Canada migrate between breeding and wintering areas. As the conservation of

migratory birdsisthe joint responsibility of all countries they visit during the year, the Canadian
government is a party to international efforts to protect migratory birds and their habitats.

The Migratory Birds Convention of 1916 between the USA and Canada isan international treaty
implemented in Canada by the federal Migratory Birds Convention Act (MBCA) and accompanying
regulations. The MBCA (paragraph 5) prohibits any person to possess a migratory bird or nest, or buy,
sell, exchange or give amigratory bird or nest or make it the subject of a commercial transaction.

L A list of acronymsis presented in Appendix B
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Therefore, permits are required for the handling of migratory birds or bird carcasses. The Migratory
Birds Regulation (MBR), in Section 6, prohibits the disturbance, destruction, taking of a nest, egg, nest
shelter, eider duck shelter or duck box of a migratory bird; or the possession of alive migratory bird, or
its carcass, skin, nest or egg, except under authority of a permit. It isimportant to note that under the
MBR, no permits can be issued for economic activities or development projects, and therefore permits
cannot be provided for economic development activities that incidentally affect migratory birds.
Section 35 of the MBR also prohibits in general the deposit of harmful substances in any waters or any
area frequented by migratory birds anywhere in Canada.

The Species at Risk Act (SARA) protects plants and animals listed in
Wildlife Species at Risk). SARA also requires that every person r
EA must (1) notify the competent minister(s) in the likelihood t

1 of the Act (the List of

by law to conduct a federal

t will affect alisted wildlife
the listed wildlife species;
the effects and to

icable recovery

and, if the project is carried out, (3) ensure that measures
monitor them. The measures must be taken in away th

The Canadian Environmental Assessment Act (CEAA) and it lations are the legidative basis for
federal involvement in environmental responsible for decisions with
respect to a project that triggers the Act isleg e environmental effects of
the proposed project are considered, that the sig sis understood and that
mitigation measures that are technically and eco gére identified and applied where
required. As aFederaI Authori taI Assessment Act Envi ronment

usutly the flrsl point of cont g 4 in the department contact information is
provided at http:// i c

conjunction with the c@mpani on document to alert developers to important siting considerations,
lighting options and bas :
features that lead to high potential risk at this stage will reduce the subsequent level of effort
required in the environmental assessment. Proponents are strongly encouraged to consult the
regional Canadian Wildlife Service or Environmental Assessment office for further information
and guidance in identifying, assessing and mitigating these risks.

2. Asan EA tool. The guide isintended to be used in conjunction with expert advice provided
through Environment Canada.

Under CEAA, the federal authority responsible for the EA (the Responsible Authority, or
RA) makes adecision on the adequacy of the federal EA, determines the likely
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significance of potential adverse effects, and specifies the amount and type of follow-up
required. Federal expert authorities provide advice and expertise throughout the process.
The RA issues direction on how to carry out the screening which is then undertaken by
the proponent.

In the context of afederal EA, this document provides generic guidance on how to
undertake that part of the EA that relates to migratory birds. It provides information on
how to determine the sensitivity of the site to migratory birds, the baseline information
required for the analysis of potential adverse effects, the identification of mitigation for
these effects, and follow- up requirements. While the guidegerovides a picture of the
“typical” situation, it is intended to be used with input expertsto identify
regional/local case-specific considerations.

The guide provides information on assessing cum , as required under the
Canadian Environmental Assessment Act. i fects may involve
considering cumulative impacts at a site (i i ines) or at aregion

level (many sites). Broader-scale regi [ ent approach
that is beyond the scope of this guide. Thi i
roads and transmission lines.

In situations where followup i ' include the use of a protocol for
determining the actual effects of'\a [ entation This guide provides

> Step 1: Pre ons (Section 3). Before committing to a specific site or design,
aquick tf the proposed site or design contains any features that
are identiTrechi i important to birds and sensitive to disturbance.

» Step 2: Prelimi on required (Section 4) Collect preliminary datathrough
appropriate recon d surveys or literature or other secondary studies to determine the

bird populations and RabitaiSthat may be affected by the development.
» Step 3: Determination’of site sensitivity (Section 5). Preliminary information is then used to
determine a site sengitivity rank as outlined in Table 1.

» Step 4: Size of thefacility (Section 6). The proposed size of the facility and the cumulative number
of turbines in the area are used to determine the project’s size category from Table 2.

» Step 5: Determining the Level of Concern (Section 7). A matrix based on site sensitivity and
facility Sze is used to rank the level of concernassociated with the project. The predominant issue
for determining the level of concern is the site sensitivity and thisis reflected in the approach;
however, size of the proposed wind farm is aso factored into the analysis.
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» Step 6: Determining thelevel of baselineinformation needed (Section 8). The level of concern
ranking then guides the extent of baseline informationrequired, by identifying questions that must
be addressed for each rank.

» Step 7: General considerationsrelating to facility or site design (Section 9). The answers to the
baseline questions can assist in determining the potential environmental effects of the proposed
project, and can be applied directly to modify the design and layout of the wind farm to reduce
impacts on birds.

» Step 8: Verifying predictions and mitigation effectiveness (Section 10). The level of concern
rank also guides the extent of follow-up that is needed to determi environmental effects of
the project.

Therisk of negative consequences to birds from turbi eful site selection
and facility design. The following recommendation available
information to assist the proponent in making such choic: i planning process. In addition to
reducing the potential for adverse environmental effects, thi oach can reduce the amount of work
required for the environmental assessment.

Proponents may g C alrvestitability of different locations for a given facility,
early in the pl ing dlfferent sites, based on the presence or absence of
features ideg gtheleast risk to birds may be selected and the ensuing

The following consideral
present less risk to birds:

ovide some “rules of thumb” that can help in designing facilities that

A smaller number of larger turbines may pose less of arisk to birdsthan alarger number of
smaller turbines. Large modern turbines can have a rotor-swept area three times greater than
older, smaller models, but despite their much larger size, it seems that they result in smilar
numbers of casuaties This meansthat if one larger turbine replaces three smaller ones, avian
mortality per wattage may be reduced by two-thirds, although thisis not yet fully understood or
accepted. Studies to date also suggest that larger wind farms (i.e., more turbines) kill more birds,
but not disproportionately more birds (on a per turbine basis). Larger wind farms will also lead
to a greater impact on habitat.
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Generally, objects over 150m in height appear to pose a greater threat to nocturnal migrants
(especialy when guyed and lit); such taller objects can cause mass bird kills, as found at
communication towers and tall buildings. Any turbines taller than 150m in height should be
subject to closer scrutiny to ensure their environmental impact is minimised, especialy for sites
closeto arrival and departure sites of nocturnal migrants, on mountain tops or in foggy aress.
However, even shorter turbines may pose arisk depending on their location (such as hill tops,
ridgelines, or proximity to arrival or departure sites of nocturnal migrants).

Until further information is available, the use of tubular towers without guy wires is
recommended in commercial wind energy projects in Canada.

On associated meteorological towers, avoid guy wires wh
towers with minimum allowed lighting if they are requir.
regulations.

0ssible, and equip these

The number, location and types of lights can h [ ropability of
nocturnal migrants being killed at wind turbi [
by Transport Canada regulations. Use strobe light minimum#umber of flashes

iefest flash durationallowable. Avoid
steady-burni ng or other bright lights stie r spotlights on turbines and other

structures.

Where possible, measures should be tak otion smear. For example, where
possible, blade revolutio [ imi
visibility.

ause through collisions. Each site should be examined individually

to assess the bestisol ution. AN some areas where burying the wiresis impractica (e.g., areas of
shallow bedrock); @Wing mitigation techniques should be considered (from Avian Power
Line Intervention tee 1994, 1996)

» Line vighility should be increased by bird flappers or other bird flight diverters,
and increasing the size of the wire (to larger than 230kV).

Lines should not be built over water or other areas of high bird concentrations.
Small lightning shield wires should be eliminated where lines cross wetlands and
migration routes.

Lines should be made paralel to prevailing wind directions.

Lines crossing rivers should be placed at oblique rather than right angles.

Lines should be placed as close to trees asis practical and below the level of tree
tops wherever possible.

VVV VYV
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» To prevent the electrocution of large raptors, lines should be designed with
adequate space between conductors to prevent a bird from smultaneously
touching two phases

Configuration should avoid creating barriers to bird movement to the extent possible.
Alternatively, spacing between turbines should be greater than 200m in order to avoid inhibiting
movement. This recommended distance is often the amount of spacing required by industry to
reduce wake effects of large turbines on neighbouring turbines but, when appropriate, the 200m
minimum distance between turbines should also be used for smallek turbines.

Keep the number of access roads constructed to a minimum

Prior to construction, constraint mapping should be und where roads should or
i rbance of breedl ng,

staging and wintering birds should be minimi [
construction should be focused outside the co

the breeding season actually may be more detriment cal birdsif, for example, the areais
more important as a migration stagingyground. Also, co ction during the breeding season in
areas that have been greatly modified E iviti i
have little impact on breeding birds.

4.0 GATHERING PRELIMINARY INFORMATION

Preliminary information must be gathered by the proponent or its consultants for all sites, regardless of
Sze, prior to construction in order to determine site sensitivity. Environment Canada can provide
guidance, but will not undertake thistask. Section 4.1 outlines alist of basic questions that should be
answered by gathering this preliminary information Sections 4.1.1 and 4.1.2 outline methods of
answering these questions.
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4.1 Preliminary questions to consider

Part of determining a site’s suitability for wind turbines includes gathering existing information on
what birds are present (or likely present) and whether there are any potential features or species that
would increase the site's sensitivity.

Information may be gathered through literature review (Section 4.1.1) or on-site surveys (Section
4.1.2), and should be sufficient to answer the following basic questions:

Birds

» ldentify the species which:

» breed and winter at the site and in the surrounding area,
Make special mention of:

» any speciesat risk, including species listed under the Spec Risk Act (SARA),
provincialy or territorially designated speci i by the Committee on
the Status of Endangered Wildlifein C designated as
priority species by the Conservation
CWS,;

» bird colonies (note species, size, location);

» raptors, shorebird concentratiggs;

icate their relative abundance

YV VY
8
c
2
<
'3
Q .
2
(0]
=y
o
c
ol
>
. Q
é
=
(]
Q

What topographi Gali h as idands, peninsulas, and ridges, are located on or near the site
ctivily and movement?

Human use
» What is the expected amount and type of human presence (vehicles, pedestrians, tourism, etc.) at
the site at different times of the year, during and following constructior?

M eteor ological data
» What is the relevant meteorological data, such as wind speed, wind direction and visibility (e.g.,
number of days during migration period with visibility <200m or cloud bases <200m) for the site?
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NOTE - Proponents should not undertake surveys of known bird colonies or breeding areas for certain bird
species at risk, such as Piping Plover, asthey are particularly susceptible to human disturbance. When
uncertain, proponents should contact the CWS for advice. For those sections of the study area where surveys
are not advisable, information should be obtained from organisations and individuals listed previously and
should be included with EA documentation. Should new colonies or breeding areas of speciesatrisk be
discovered while conducting field work, the Canadian Wildlife Service should be contacted immediately and
thisinformation should be sent to appropriate federal and provincial natural resource agencies and to the
regional or provincial local CDC or National Heritage | nformation Centres (NHIC). See Section 8.5 for
special considerationsfor speciesat risk.

41.1 Literature Searchesand Expert Consultation

Many of the above questions can be answered through literatur
appropriate natural resource agencies, environmental non-g ions, or through local

ts, ornithol ogical

Information may be obtained from the following sodr e information)
Appropriate government agencies: Cong e Canadian Wildlife Service of
Environment Canada, and provincial or t and wildlife departments, to

idertify key species that may be of concer elevant sources of
information on these birds.

Conservation Data Centres ; ' Natural Heritage Information Centres

Ny listed Species residences of individuals of those species, or
area. The federa SARA Public Registry will also
dences and other available information (including the
Site identifies species that have been assessed by that

Pre-existing survey infofmation: This may include surveys conducted annually by local naturalists
or naturalist groups, and various volunteer-based bird monitoring surveys such as provincial
breeding bird atlases, Audubon/Bird Studies Canada Christmas Bird Counts, the Breeding Bird
Surveys, and regional owl, raptor, woodpecker and other avian surveys.

Migratory Bird Sanctuaries/National Wildlife Areas: Check to determine whether the site isin close
proximity to a Migratory Bird Sanctuary (MBS) or National Wildlife Area (NWA). If so, the
relevant websites will contain information on the significant species or features found there.
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Bird Conservation Region (BCR) plans: These are being devel oped across Canada as part of the
North American Bird Conservation Initiative (NABCI). BCR plans identify species, or suites of
species, along with their habitats that are conservation priorities for each region. Consult the
Canadian Wildlife Service to obtain information on a specific region’s BCR plan.

Existing environmental assessments. Consult other environmental assessments or any similar
documents that may be on the public record for the site in question or for adjacent sites. Also,
consult EA’s for similar-sized projects in the same or nearby jurisdictions.

known to be at the site from the above surveys are ranked 1 (At
(Sensitive), either nationally or provincialy.

Important Bird Areas website: Check this website t t Steis near or within
an Important Bird Area. If so, this website will contai i ificant species found
there.

Scientific and natural history publications: Theseinc Canadian Field

Naturalist), nonrefereed publications (e.g., Nova Scotia Bife and provincial ﬁatural history
databases (which may include the archi [ mail list serves).

4.1.2 Stereconnaissance

Questions that cannot be anSNered through I|ter ca ad expert consultation should be
addressed through site reconna ‘ . An expert bird biologist should be
hired to answer the quesno gfend ase i it Vity . el of effort required in these
reconnaissance surveys ) infermation has aready been obtained. It should
usually take several site visit s listed above. In some cases, information
available for similar or nearby s on on habitat or bird distribution, may be
pertinent

5.0 D

sengitivity of this site fi@m the pefSpective of bird use Table 1 identifies factors that could increase the
risk of adverse effects o e presence of any one factor identified in each category will result in
a sengitivity rating within t ategory. In the case of uncertainty over a particular feature, a
precautionary approach is recommended. Please note that where there is insufficient information to
determine the appropriate category, the site should be placed in the “high” sensitivity category. The

determination of site sensitivity should be undertaken with the assistance of a CWS specialist.

Where a listed species at risk, a residence of individuals of that species, or critical habitat is identified
at the site, specia considerations apply, including provisions of the Species at Risk Act. Consult the

2 Please note that provisions of SARA may apply where listed species, the residences of individuals of those species, or
critical habitat, may be affected by the project. For more information, or for definitions of SARA terms, please consult
Appendix C.
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regional CWS office prior to continuing with any aspect of the project in such cases. For more
information see section 8.6.

Any proposal for offshore developments also requires special consideration, because of the limited
information available on possible interactions between birds and wind turbines offshore. Again, consult
theregional EC experts for more information.

Table 1. Site sensitivity

Sensitivity Deter mining factor

Very high - Presence of a SARA listed species, the residence
of that species, or critical habitat, of a nature or
lead to potential adverse environmental eff
baseline research and consultation with E

individuals

as herons, gulls, terns and seabitd
research and consultation with Envir

Site contains signifi [ i area for waterfow! or
shorebirds, or significa > [

Siteis, or is adjacent to, a ly important
for birds (e.g., by being loca ationa Wildlife
Area, Migratory Bird Sanct d Area, National

High

Site contains, or is adjacent to, asmall bird colony, such as heron,
gull, tern or seabirds (determined through baseline research and
consultation with Environment Canada).

Site subject to increased bird activity from the presence of alarge
heron, gull, tern or seabird colony located in the vicinity of the site
(determined through baseline research and consultation with
Environment Canada).

Site is subject to increased bird activity from the presence of an area
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recognised as nationally important for birds (e.g., a National
Wildlife Area, Migratory Bird Sanctuary, National Park, Important
Bird Areaor similar provincialy or territorially protected area).

Site contains species of high conservation concern (e.g., birds known
to have aeria flight displays, PIF/CWS priority species, etc.).

Medium - Siteisrecognised as regionaly or locally important to birds, or
contains regionally significant habitat types (e.g., large contiguous
tracts of forest or wetland).

Low - Sitedoes not contain any of the elements listed above and has no
significant species or recognised conservation feat

Specia - Site contains a SARA listed species, the resid s) of Individuas

considerations of that species or critical habitat.”

required . Proposed project is located offshore.”

6.0 SIZE OF THE FACILITY

on the total number of turbines
turbines (i.e,, if the project is the
wind farms) within 1 km of

The proposed facility should then be assign
proposed, using Table 2. The assessment sh
expansion of an existing facility) as well as ot
the site.

a size category
include any exi

Table 2. Facility Size.

Size Definition

very large 100 turbines

large

medium

small

turbines, and so on. While design considerations are certainly relevant to the overall risk to birds,
it isvery difficult to assign ageneric vaue to each. However, such features should be taken into
consideration when incorporating site-specific considerations into the approach for gathering baseline
information and follow- up requirements.

7.0 DETERMINING THE LEVEL OF CONCERN

% See section 8.5 for special considerations relating to species at risk.
4 See section 8.5 for special considerations relating to species at risk.
® See sections 8.6 and 11.0 for special considerations relating to offshore projects.
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Use the level of concern matrix (Table 3), which considers both the sensitivity and facility size, to
determine the overall level of concern associated with bird risk for the proposed development.

Note that Table 3 does not apply to offshore projects, or if listed species at risk, residences of

individuals of those species or their critical habitat are identified on site. Consult regional CWS office
for details on special considerations for such projects.

Table 3. Level of Concern Matrix

FACILITY SENSITIVITY
SIZE very high | high
very large | very high | very high
Large very high | very high
medium very high

Small very high
Very highconcern (red) projects: This “level of concern” ory represents the highest risksto
birds, and consequently will require the hig e environmental assessment.

Proponents are strongly encouraged to seek gt eir projects that would present a
lower level of risk to birds. Proponents wantingyto proges projects in this category will
need to collect thorough baseline information,us / r more (see Section 8.1). If the
project does proceed®, the propon gry detailed follow-up for three years or

more,
High concern S @ik category indicates that features are present
that could represent a high ri x|l usually require comprehensive surveys to gather
baseline informatig [ .1)NPe ' follow-up will likely also be required for at least
two years.

Medium e0ne evel of concern” category indicates that some features
present may resulgin ds, such projects would usually require basic baseline
information survey i .1).fBasic follow-up will likely also be recommended.

Inimum amount of baseline information surveys as suggested in Section
after construction depending on specific circumstances.

These projects will require
8.1, and possible follow-up

19

19

19

19

® The environmental assessment will need to determine the likely significance of adverse effects, including effects on birds.
Projectsin thislevel of concern are more likely to lead to significant effectson birds, which iswhy proponents are
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8.0 DETERMINING THE LEVEL OF BASELINE INFORMATION
REQUIRED

The purpose of this step is to identify the baseline information needed to assess the potential adverse
effects on birds, as required in the EA. The extent of baseline information required is based on the level
of concern identified, and builds upon the preliminary information collected to determine site
sensitivity. Basic questions that must be addressed for projects that fall within the low level of concern
category are identified first. Additional questions are then identified for projects representing a medium
level of concern; supplementary questions are added to the list for high levels of concern; and finally
more in-depth questions are needed for projects that represent very hi of concern

Given the importance of site-specific considerations, the propon: work closely with regional

ation. Additional site-

specific details may need to be considered. For example, if ' located near or on the
site, the size of the colony and the species present woul es of surveys
required

In some cases, geophysical condltlons at the site (e.g., rldg eys, peninsulas, or other

Id warrant, for example, more
frequent site visits, or specialised surveys suc
sufficient background information for a partic

additional questions need ldressed for this level of concern Most can normally be answered
through relatively small fi arvey prograns. Questions are as follows:

» If abird colony is located within 5 kmof the project area, or if anationally recognised site occurs
within 1 km, do individual birds pass through the proposed turbine locations as part of their daily
movements? What proportion of the colony does this represent?

encouraged to consider other locations. At a screening level, the RA must determine whether the project, taking mitigation
into account, islikely to lead to significant adverse effects, in which case it can either be abandoned or must be referred to a
panel or mediation. The RA can exercise aduty or perform afunction that will allow the project to proceed only if the
screening determines that the project is unlikely to cause significant adverse environmental effects.
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» Do raptors breed at the site or within 1 km of the site? If so, what species are present and how close
do they nest to the proposed facility?

» If the site is recognised by local experts as having bird habitat that is locally important, how much
of this habitat would be lost or atered by the proposed project?

8.2 Baselineinformation questions for medium level of concern projects

Medium level of concern ):
In addition to the questions listed in 8.1 above, the following qu ould be addressed:
» If the site contains land features (islands, ridges, shorel of open water in

Do birds concentrate at this site during any o i e?If yes.

For Migrants

. [ : [ use the site in comparison to
. ugh the area?

. act birds to the area of the wind

other factors) on the site which periodically
rruptions)?

locations in the regiol
project?

vince? How much habitat would be lost or atered by the proposed

» If large numbers of birds may commute through or near the areaduring the day, what is the height
and direction of this movement, and how does this relate to the proposed project design and turbine
locations?

» If large numbers of birds stage in or near (within 1 km of) the area, are there any activities taking
place nearby that could potentially disturb birds (for example by causing large numbers of bird to
take off and fly directly overhead), thereby resulting in collisions with wind facility structures?
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» What is the frequency of dense fog (visibility <200m) and low cloud bases (<200m) at the site
during the spring and fall bird migration periods?

8.3 Baseline information questions for high level of concern projects

High level of concern

In addition to the questions listed in sections 8.1 and 8.2 above, the following questions should be
addressed:

> If aerid flight display species occur at the site:

» What is the “bird use rate” (see Section 10 Jecies group of interest) within
the project area during one breeding, migr son? This information must be
collected in a standard way fer.comparison ion follow-up, which is often

the highest risk to birds and extensive baseline information is
required. Thiswill usuallygtakefvo or more years to complete. The following questions will need to be
addressed, in addition to thelgUestions listed in sections 8.1 to 8.3:

» If bird colonies occur in the project area:
- How many of each speciesare present?
What proportion of the regional and national population does this colony represent?
What foraging behaviours might be affected by the development?
What is the predicted amount of disturbance to the colony?

» If large concentrations of raptors, shorebirds, waterfowl or other species congregate in the site
during any time of the year:
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How many of each speciesare present?

Isthe site regionally, provincialy or nationally important for these species?

What movements or behaviour(s) of these species might lead to increased collision risks
(e.g., flight heights, foraging techniques) and how might these risks be minimised?

If the above questions have been answered or are not pertinent and the project is still to be considered
for approval, the following may need to be answered:

» What is the “bird use rate” (see Section 10) (total number and by species group) within the
project area, over at least two breeding, migration and winterin ns? This information
must be collected in a standard way for comparison with po ion follow-up, which is
almost aways required for sites with avery high level of

The presence of listed species at risk, the residences’o Vi i their critical
habitat is an indication that special considerations are req ts must comply with the

The SARA protects plants and animals listed i e List of Wildlife Species at
Risk). SARA prohibitions apply to aquatic specie birds protected under the Migratory
Birds Convention Act, 1994 wh Sted wildlife species on federal lands.
For other listed species locai€d outs f federal langs, the provinces and territories are given the first
opportunity to protect the 2 measures are not in place or are insufficient, the
Foecies at Risk Act has a"safe 7 in prohibitions may apply by order of the Governor
in Council. SARA prehibitions , 2d@'kill, harm, harass, capture or take an individual of
a listed endange ‘ ; and to possess, collect, buy, sell or trade an
individual of ed or extirpated species, or its parts or derivatives. Aswell,
SARA prok age or destroy the residence of one or more individuals of
alisted endange or alisted extirpated speciesif arecovery strategy has

recommended its ré
government to take i
provides for the protectio

pduction int@ the wild in Canada. SARA also provides away for the

diate action to protect a wildlife speciesin an emergency. In addition, SARA
ftical habitat of listed species through various means.
SARA aso requires that every person required by law to conduct a federa EA must (1) notify the
competent minister(s) in the'likelihood that a project will affect a listed wildlife species or its critical
habitat; (2) identify the adverse effects of the project on the listed wildlife species; and, if the project is
carried out, (3) ensure that measures are taken to avoid or lessen the effects and to monitor them. The
measures must be taken in away that is consistent with any applicable recovery strategies and action
plans.

For more information on listed species and environmental assessment requirements, please consult the
SARA Public Registry at http://www.sararegistry.gc.ca. Guidance material on species at risk and
environmental assessment is also available on the CWS website at http://www.cws-
scf.ec.gc.ca/publications/eval/index _e.cfm.
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8.6 Special considerations relating to offshore projects

Offshore wind farms are only beginning to be developed in North America, and there are still fewer
than ten offshore facilities currently in operation in Europe, although atotal of about 13,000 turbines
are proposed for erection along the European coast (Desholm et al., 2004; Percival 2001). Offshore
wind farms provide a unique challenge for the prediction and assessment of environmental effects,
because it is much more difficult to gather the data outlined above for offshore sites than it is for
terrestrial sites. Currently, no standard protocol is available for evaluating the risks to birds of offshore
wind turbines, nor is there any previous body of knowledge on which to build. Therefore, baseline
information and follow- up requirements for offshore and near-shore wij ergy installations must

Among other requirements, it is generally recommended that n igrating waterbirds

of movement and the height at which they fly.

It is also important that the existing conditions of th
e fecility on the’abundance,

cated on the path of seabirds

site? If so, are the birds likely to be

availability and access to prey species. For example, are turb (o
commuting between their principal foraging ‘ae

at risk of collision with the turbines? Is there thejpetential for the D
suitable or productive foraging sites? L ocationSio i eas for seabirds near the
proposed wind farm should be identified during Raselin and‘in consultation with Environment

Canada and other agencies.

9.0 ASSESSI VIRONMENTAL EFFECTS

ON BIRD

Once the ba hefed, answers provided to the baseline questions will assist
in determifing I effects may result from the project and how important

those effects are . Mi ion measures should be identified to avoid or minimise the
e effects must also be considered.

9.1 Mitigating pote adverse effects

Mitigation measures can occur in three general stages (Australian Wind Energy Association 2002).
First is the design stage, where mitigationfocuses on reducing the potential impact of a site before it is
constructed (which can include rejecting alocation because of likely negative and significant
consequences to hirds). Second is the construction stage, where careful planning avoids destroying
important habitat and reduces disturbance by focussing the construction at appropriate times of the year

and/or away from sensitive areas. Third is the operation stage, where unforeseen problems (higher-
than-expected bird collisions, barrier or exclusion effects, etc.) may occur and need to be addressed.
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In keeping with the purposes of the Canadian Environmental Assessment Act, mitigation to avoid or
reduce potential adverse effects should be considered early in the planning process. Depending on the
nature of the environmental effects identified, mitigation measures can include avoidance of certain
areas (especialy sites which present higher sensitivity as outlined in Table 1); and changes to the
facility design (see section 3.0).

9.2 Considering cumulative environmental effects

The CEAA requires that an environmental assessment examine the expected cumulative effects that the

combination with other projects or a(;tiviti&s that have been or will arried out” (CEAA ss.16 (1) (a)

(seeHegmann et al., 1999 for more information, available at: htt

acee.qc. ca/OOlJJOOO]JOOO4/| ndex_e.htm). For wind farms, hab e should be the primary
focus when determining cumulative effects. When undert i ects assessment, a
proponent should not only consider other wind farmsin ' and mortallty
factors), but any other structure or project that may af isi y any residual
direct effects from wind turbines, for instance habit i ent, as these

residua effects are carried forward in the cumulative eff . identifying other

ent in many different ways,
and these effects are often dlfflcult to predict witRo eéntire system. One change to their
environment may have little [ ' ined with other developments, the total or
synergistic impact could be 8 hergy facility may be negligible, but if
bances, birds may be significantly affected. If the

mortality has the potential to pr °C abagverse effect. Also, any project that could increase
the Ilkellhood of [ Uch as the presence of alandfill or artificial ponds,
ffects caused by wind turbines. Proponents must consider

the estimated & t of current and additional mortality (due to the presence of tall towers,

large numbers af*wires or busy roads);

3 habitat rehabilitation or creation that may attract birds;

4 other activities or development projects that may result in birds being displaced; and; other
development projects that may attract birds (e.g., flooding for hydroelectric projects,
landfills, oil and gas platforms for offshore projects); and,

5 thepresence of any lit structures nearby which could attract birds to the area of the wind

power facility.

One aspect that should be mentioned regarding cumulative effectsis that there is still a certain degree
of scientific uncertainty related to mortality effects of turbines on birds, including whether siting
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multiple turbines in certain geographic area such as along a shoreline that concentrates bird migration
will lead to an increase in bird mortality or loss of habitat function In such cases, intensive baseline
data collection and follow-up programs may be recommended.

10.0 DEVELOPING A FOLLOW-UP PROGRAM

Once baseline information has been collected and incorporated into the environmental assessment, a
follow-up program appropriate to the project’s level of concernshould be designed in consultation with
the regional Canadian Wildlife Service office. Such followup will be y after construction of
the project has occurred to ensure that the predictions made when ragking the project during its

guestions identified for the collection of baseline informati cti Ilect additional

bird biologist, who will need to consider habitat disturb a sof thewind
energy installation, as well as the rate of bird mortality.

Proponents can expect that projects with ver
follow-up programs. Those with medium or |ov
address unanticipated or underestimated probl ? ed programwill not be required in most
cases. Table 4 summarises the basigfollow-up r 0jects, categorised by their

questions asked.

geamimended follov

Levd of
Concern

through suffi€ient carcass surveys during the migratory seasons to derive
areliable estimate, with corrections for carcass removal rate and searcher
efficiency.

Medium Basic follow-up (two years): Bird mortality rate should be estimated
(yellow) through sufficient carcass surveys to derive areliable estimate for each
time period (breeding and non-breeding), with corrections for carcass
removal rate and searcher efficiency.

High (orange) Detailed follow-up (over two years): Bird use and other variables of
interest should be estimated at a sample of turbine locations for
comparison with the baseline information (as outlined in section 8). Bird
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mortality rate should be calculated through several carcass surveysduring
the breeding and non-breeding periods, with corrections for carcass
removal rate and searcher efficiency.

Extensive follow-up program (three years or more): Bird use rate and
other variables of interest should be calculated at a sample of turbine
locations for at least three years after construction for comparison with the
baseline information (as outlined in section 8). The bird mortality rate
should be calculated through carcass surveys, with corrections for carcass
removal rate and searcher efficiency.

10.1 Follow-up program considerations for lan d installations
This section gives a definition of important terms, a simpl
should answer through a follow-up program, and sketcl
questions. Even though many wind farms and indivi

swers those
und the world,

Environment Canada cannot at this point recommend a sp
areas of the country. Site specific recommepdations must sti
the local Canadian Wildlife Service office fo
studies.

ethod that is equally applicablein al
ade. The proponent must contact
d carrying out the follow- up

10.1.1 Definitions of terms , ect EA follow-up programs
Collision rate: the average ds expectethto be killed by one wind turbine in the project
each year, expressed as birc ted for the amount and distribution of

Carcassremoval ra hich carcasses are removed from the study area by vertebrate
insects or farm equipment. The calculation of this rate requires
aid out in the study area, and monitored at regular intervals to

peen removed by predators, and their state of decomposition.

that fresh carcasses of bir@
determine whether they hav

10.1.2 Considerationsto be borne when planning post-construction follow-up

Staff

Ideally, one observer or one set of observers should conduct the bird observations and mortality
counts for the entire duration of the follow-up studies, to reduce inter-observer differences. If
thisis not possible then searcher efficiency (see below) will have to be tested for each new
observer or change in set of observers.
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Best results can be expected of experienced persons with good bird knowledge. Study
coordinators must be experienced in bird study design and follow-up

Qualified biological contractors may be able to plan, lead and evaluate a study independently,
but the intended methodology must be approved by the Canadian Wildlife Service before
commencing studies.

Data collection and analysis

Data must be collected under approved study designs.

M easurements and counts must be consistently made throughou
the studies.

Data analysis must be done according to methods approv
that are specific to the project area and design. Method
variable quality, and are not necessarily applicable t

area and for the duration of

e Canadian Wildlife Service

Permits
- Under the Migratory Birds Regulations a

Proponents should also contact the appropria Drovi incial iterial wildlife agency for
information related to requirements to calle incial jurisdiction (bats,
raptors, grouse, and members of the crowfand bi&ct pilies for example).

droponent to ensu ermits are in hand before studies

It is the responsibility Q

10.1.3 Determi
Quantifying hifd use allows a he potential risk posed to birds by the installed turbines,
and, when O efore construction or at reference sites, can be used to

is most often estimated by standard 5- minute point count

anadian Wildlife Service recommends the point count intervals be
increased to ten minutes, toYetter estimate densities of breeding birds. The regiona Canadian Wildlife
Service office should be contacted regarding these specific recommendations, but in general, data
should be collected such that species are recorded, not just numbers of birds, and results should be
expressed as “bird density per unit area’. Note that point count protocols are ineffective for sampling
numbers of birds outside the breeding period: migrating and overwintering birds do not always sing.

protocols. In some situa

All bird counts should be conducted at the standard times of day common to all such studies (e.g.,
beginning before sunrise for passerines, mid-day for raptors, etc.) and should not occur during adverse
weather conditiors (e.g., strong wind, heavy rain). The number of counts required to effectively sample
an area will vary depending on the level of concern established for the site in the pre-construction
evaluation, as well as the size of the area of concern and the number of species expected to occur. As
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mentioned earlier, different protocols will be required for bird counts during different seasons
(breeding, summering, migration and overwintering seasons) and depending on the level of concern
evaluated for the site studies in more than one season may be required. A Canadian Wildlife Service
biologist can suggest appropriate methods for specific sites and times.

Radar studies may be the only effective means to count night migrating birds, or taped recordings of
flight calls can be analysed and an estimate of species and numbers made. Specialists may need to be
consulted for this kind of work.

Observations of bird behaviour may be necessary to determine not only hird use but risk to birdsin the
area. Data such asheight of bird flight relative to the turbinesis valu estimating the risk of
collision. Example categories of bird flight height are: A) Below bladé height; B) Within the blade-
swept area; or C) Well above blade height.

10.1.4 Deter mining the bird collision rate at th

Bird mortality is an estimate of how many birds are . The
estimation process begins by searching for carcasses. C should occ Wlthln adefined
area around turbines and reference sites, usualy in aradius to the height of the turbine with one
blade standing vertically. Some sites, such a ' where carcasses would fall farther
from the turbine base, may require alarger s odologies should ensure that all
turbines are searched over the course of the fo

Search methodology must be consi stent acrosst pling periods, and must be
sufficient to reliably find rec . Walking transects across the search area
is effective, but then the a e to be factored into the fina estimate of
mortality. Trained dogsfav e piological contractors specialising in birds
routinely use dogs to find carcasses. i g single or groups of feathers, should be

picked up with glove ‘
i ythi ng must be recorded on a data sheet. The data sheet
should also in i C ex and age (if known), condition and freshness of the

Carcasses should mediately sent for necropsy to determine cause of death or, once
fully identified and & isgarded as per conditions of the applicable permit. They can also be
kept frozen for searcher @ifici rials, but this should be roted on all relevant permits.

In order to correct the numbgof carcasses found to determine an estimate for how many were actually
killed, two factors must be €stimated: the number of carcasses presumed to have been removed and not
found because they were removed, and the number of carcasses not found because they were missed by
the searcher(s).

To determine how many carcasses are being missed by searchers due to removal by scavengers, farm
equipment, etc., carcass removal experiments must be conducted. These involve placing carcasses of
recently killed birds of different sizesin known locations and monitoring them regularly to determine
their state of decomposition, and how long they remain. The rate of decay of the carcasses is important,
because scavengers will not be interested in a carcass when it becomes severely decayed or desiccated.
Once a degraded carcass is ignored by scavengers, it will begin to bias the average time a carcass
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remains in the location of placement - it should therefore be removed from the study. Carcasses for use
in the experiments can be road-killed birds and/or carcasses from veterinary colleges, wildlife
rehabilitation centres or wildlife control programs at nearby landfills or airports. A regional office of
the Canadian Wildlife Service can be contacted for information on possible sources of carcasses, and
for advice on whether permits are required to handle them. If such carcasses are unavailable, chickens,
pigeons, quail, or other more readily obtainable non-native birds of the appropriate size and colour for
the study may be used.

To determine how many carcasses are not found due to searcher ability or method, searcher efficiency
experiments must be conducted. Fresh carcasses that are coloured similagto wild birds found in the
area are placed in random locations within atrial site by someone othe e regular searcher before
ible, that an efficiency

experiment is underway as it may affect his or her searching strai€gy. searchers must be tested for
efficiency and rates must be calculated separately for each s 2 of dogs for carcass

searches is increasing, and dogs must also be tested for seané ici : e use of unnaturally
coloured species (e.g., certain domestic species) should € di s ble because of the

distinguished from turbine mortality by geo-referencing, €
coloured fluorescent pigment before placing them on the site
ultraviolet “blacklight’. Caution must be taken to ensure that
unnatural to the environment (be it a mock bi \ ,
searching strategy upon realisation that atria | ; y. Doi ds bias to the estimate of

searcher efficiency. Best results are clearly obtal i es @f birds of species expected to be
found at the site.

hese pigments are visible under
searcher, when finding a carcass

Note that if Sites are stratifig
or searcher efficiency, thene
separately in each stratum.

ey factors that might affect carcass removal rates
efficiency experiments should be conducted

The bird mortal' : S i recting the number of dead birds found for the
i te, and possibly the proportion of the total area searched.

eeding, or wintering seasons, and/or across various weather conditions
to determine if collision rates are higher during periods of low visibility. This information can be very
useful if mitigation has been recommended to reduce the negative consequences of the installation to
birds.

10.2 Study Design Examples to Evaluate the Bird Risk of the Installation

There are several different study designs available. The design chosen in each particular case will
depend upon several factors, including the level of concern for the site and the species and area of
interest. The proponent can refer to Anderson et al., (1999) for full details on survey design.
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A comprehensive and statistically rigorous means to evaluate the effects of the wind energy installation
on the wildlife in the areais the “Before-after, reference-impact, matched pairs’ (Anderson et al., 1999,
Australian Wind Energy Association 2002). “Before-after” refers to the estimation of bird use and
mortality before and after turbines are constructed and in operation. “Reference-impact” refers to the
estimation of these factors (bird use and mortality) both on the wind energy sites (= “impact site”) and
on nearby reference or control sites. Thisisimportant in determining if any changes in bird use at the
wind facility can be attributed to the project or are related to landscape or population changes.
“Matched pairs’ means that each impact site has an equivalent, off- site reference, matched by
landscape setting and habitat characteristics.

When statistically comparable pre-construction data do not exist,
used. Variables measured at the project site are compared with

mpact-Reference” design can be
one or more reference areas.
of differences between the
reference and impact sites, otherwise, it is difficult to deter. the differencesis bird

999). Inthis
. (Note however

method, neither reference sites nor comparable pre-constr rveys are requi

that baseline studies may still be required to_answer question ined in Section 8.1). In thisform of
study, the proponent examines the potential GORs different distances from the
turbines, assuming that collisions and other conSequen clusion will decrease as the
distance from the turbines increases. This type G : ' est in a homogeneous
environment where other factors such as chang ess likely to confound the results.
Otherwise, covariates such as ed in association with the impact

At sites where there is medibimgo very high risk of nocturna migrants colliding with turbines, the use
of radar to count migrants, and to identify the height and location of their flight paths may be
necessary. Gauthreaux and Belser (2003) review the conservation applications of the use of radar,
including its value to monitor collision risks, nocturnal flight paths, timing and atitude and number of
migrating birds near power lines, wind turbines and other man made structures. Desholm et al., 2004,
review the many methods of remote bird study, particularly for offshore turbines but these methods are
also valuable for onshore installations. Marine surveillance radar can be used to determine nocturnal
flight paths, timing and atitude and number of migrating birds. It is therefore valuable for determining
whether awind farm is situated within an important flight path (i.e., of sea ducks; see Spaans 1998) and
for examining impacts of weather events such as fog and low cloud on flight behaviour (Larkin and
Fraser 1988).
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Radar is most valuable when used in combination with visual observation using binoculars, video
cameras or night vision optics (Gauthreaux and Belser 2003). Auditory surveys of call notes, together
with information on flight behaviour and speed, can be used to determine the species composition of
migrants (Cooper et al., 2004). In addition, NEXRAD (NEXt generation RADar) or WSR-88D
(Weather Surveillance Radar, 1988 Doppler) can be used to examine large-scale patterns of bird
migration (Gauthreaux and Belser 2003). Harmata et al., (2003) discussed a cost-effective and practical
method for using radar to monitor bird movements near turbines.

11.0 SPECIAL CONSIDERATIONS AT OFFSHORE WIND FARMS

The proponent of off-shore and near-shore wind energy installati pect to expend significantly

more effort to collect the same type of data as a proponent for [ project onshore.
Knowledge of loca inshore and near-shore bird movement turbines are to be sited
in these areas. Proponents siting wind farms in near-sho, of the coast) should
be aware that such sites are more likely to intercept fl feeding areas

(e.g., ducks), feeding and roosting areas (e.g., shore ( [ (e 9. seabird

construction.
Bird use of offshore and near-shore areas can bees b USi grvers on ships, in small boats, in
helicopters or fixed-wing aircraft, using radar-tra 0 es (Desholm et al., 2004; Tulp et al.,
1999, van der Winden et al., 1996gBirksen et al., 1998

surveys (which may be spars

coveri ng large aree S shi able more accurate species identification and

behavioural obgervati IIan 2002). Where possible, observations should document
flight heig on. Radar can be used to measure flight patterns and
height, and is pé [ durlng times of low visibility (Desholm et al., 2004;
Langston and Pul

Counts of birds using offghere siteés should be conducted throughout the year and over greater areas
than at terrestrial wind facl 8. Thisis because most species of interest will be seabirds and sea ducks
which congregate in large niimbers at particular times of year, and which may move long distances
each day or night between feeding and roosting areas. Again, these studies need to be very thorough,

because published and accurate knowledge of bird use of most sites is as yet unknown.

Bird use studies will include sampling the availability of food for ducks and seabirds, as large
concentrations of birds offshore may be related to tidal upwellings of plankton, schools of fish or
shallow sandbars. Food availability should be measured before and after construction, because turbines
could affect local food sources (Langston and Pullan 2002).

Measuring bird mortality at offshore wind farms is extremely difficult and may require innovative
methods of data collection (e.g., nets under turbines to catch fatalities, or cameras or specia sensorsto
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monitor strikes — see Desholm et al., 2004). Infra-red video technology is being developed and tested in
Europe (described in Kahlert et al., 2000). Another bird collision detecting system (described by
Verhoef et al., 2003) records video images of birds just before and after hitting the turbine, and records
the sound of the callision. Y et a different system (Thermal Animal Detection System or TADS), uses a
thermal camera to detect objects flying within a certain distance under various conditions, including
darkness and fog (see Desholm 2003).

A major consequence to birds at offshore windfarms may be displacement from preferred habitat,
habitat that may not be widely available for a number of biological and geological reasons. If an
offshore wind farm is built, proponents should expect that a detailed study,of the exclusion effect of the

windfarm be done, and it must be compared with pre-construction sit ion studies already
completed.
Asfor terrestria sites, the appropriate sampling design and dur [low-up studies will

depend on the characteristics of the installation. For offsh
location of the turbines, their distance from shore, the sitivity and level
of concern for these species, and the size both in surf i wind farm.

Pre-construction baseline data should already have been
results. Both the baseline information surveys and follow-
of at least 2 years, with a minimum of threeyears in ecologi
study may not provide results representative Qf th
at offshore sites than at onshore. Follow-up st
weather-related and seasonal variationsin site

rograms must be done over a period
Sitive sites, because a one-year
ditions: there is more variability

Most wind farmis wi e bi rtality. Follow-up (described in section 10) is required to

determine theae [ [ rior to construction and as part of the follow-up protocol,
in consultation With eclaist, the level of “acceptable’ bird mortality should be
determined, likely on with other similar wind farms across North America. Should
unanticipated impact ent through monitoring data, additional monitoring to determine

For example, the proponent/Will need to determine if all turbines at the site are causing the collisions or
if there are particular turbines consistently involved. An examination of the placement of the problem
turbine(s) should then be undertaken. Questions to consider include: Where is the problem turbine(s)
located in relation to topographic features and in relation to the other turbines? What site-specific
conditions, or other local conditions (such as the cropping practice in an agricultural setting), set it
apart from the other turbines? If it is found that ‘problem’ turbines have characteristics that set them
apart from others, several things can be tried, depending on the bird species affected (see below), to
reduce mortality before the turbines should be decommissioned or moved to a new location (both of
which would be considered “last resort” methods). Adopting an adaptive approach and reporting on
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the successes and the failures of certain methods will help to guide future research and development in
wind energy.

If mortality is due to attraction to lights, other lighting options may need to be considered. For example,
if night-flying migrant landbirds are affected primarily during periods of inclement weather conditions
(i.e., whena large number of fog days, occur during the spring and fall migration periods), an
evaluation of other options for lighting at the site may need to be conducted in co-operation with
Transport Canada and the Canadian Wildlife Service. It may be possible to reduce the amount of
lighting, or even to turn lights off during periods of high risk (e.g., foggy nights during the peak of the
passerine migrationperiod). A search for other sources of lighting at o the site (e.g., a
neighbouring communication or meteorological towers, or at power ations or maintenance sheds)
which may be attracting birds is also recommended. Should mortali attributed or partially
attributed to these additional lighting sources, it may be possibl to reduce or remove
them.

Severa mitigation options have been suggested for red is ind facilities. If there
are high densities of raptors using the area, it may b i e number of

raptors present through a prey control program and/or r urces (carrion) at
the site. Perching opportunities such as lattice towers, guy hydro poles or other structures should

be reduced or removed whenever possible.
. o
evo cC

If amoving blade appears to be causing high b
can be shut downwhich may reduce the numb

If birds are killed at an agricu e Where they'\@ppear to b ding on crop residues, perhaps the
area under the turbine(s) cag acrop thais less attractive. If grassland birds such as
Bobolinks are being kille icular turbines, it may be possible to offset
losses in productivity if hay ¢ acent sites.

When wind f acceptable number of bird kills, and various mitigation
strategies pfo such as encouraging the proponent to purchase and then

protect (with cor ' ent or other method) a parcel of land of similar size and habitat type,

and within the samege i o that impacted by the wind farm should be considered. While this
will not reduce the n : sions at the wind farm in question, it will contribute to long-term
protection of bird and ot ildhte habitat (e.g., Washington Department of Fish and Wildlife 2003).
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APPENDIX A: SOURCES OF INFORMATION

Information on bird mapping and surveys
NABCI

For information on the North American Bird Conservation Initiative (NABCI),
including maps and descriptions of Canadian Bird Conservation Regions (BCRs),
visit:

http://www .bsc-eoc.org/nabci.html

or

Canadian Coordinator, North AW nitiative
Tel: (819) 994-0512

Fax: (819) 994-4445

For informé i
etc, visit: Birdi 1 ite: www.web-nat.com/bic/

The Migratofy Birds Convention Act and Regulations:
http://www.pnr-rpn.ec.gc.ca/nature/migratorybirds/dc00s06.en.html

Environment Canada EA program and list of regional contactsis provided at
http://www.ec.gc.calea-ee/lhome/regions_e.asp

Information on existing environmental assessments
Canadian Environmental Assessment Registry at
http://www.ceaa-acee.gc.ca/050/index_e.cfm
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Information on species at risk:

The General Status of Speciesin Canada: http://www.wildspecies.ca/

To determine if a speciesis listed by COSEWIC or has lega standing under SARA,
visit Environment Canada’ s Species at Risk website: www.speci esatrisk.gc.ca

SARA Public Registry: http://www.sararegistry.gc.ca/default e.cfm

Regional Conservation Data Centre websites are avail@ble through NatureServe
Canada: http://www.natureserve-canada.ca/engli

Local naturalists groups

To contact alocal naturalists' club, vis
naturalists society:

Federation of British Columbia Naturalists: ht .naturalists.bc.ca/

Society of Prince Edward Island:
.isn.net/%7Enhspei /nhsAbout.htm

Natural History Society of Newfoundland and Labrador: www.nhs.nf.ca
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APPENDIX B: LIST OF ACRONYMS

CDC: Conservation Data Centre
CEEA: Canadian Environmental Assessment Act

COSEWIC: Committee on the Status of Endangered Wildlife in Canada
CWS: Canadian Wildlife Service

EA: environmental assessment

EC: Environment Canada

FA: Federal Authority

IBA: Important Bird Area

MBS: Migratory Bird Sanctuary

NABCI: North American Bird Conservation Initiative
NIHC: National Heritage Information Centre
NWA: National Wildlife Area

PIF: Partnersin Flight

RA: Responsible authority

SAR: Species at risk

SARA: Species at Risk Act
WHSRN: Western Hemisphere Shor
WPPI: Wind Power Production Incenti
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