
Metrics and Methods Tools 

For Assessing Impacts to Birds and Bats 

And Addressing Episodic Mortality Events 

 

Because of advances in the science and constant improvements in the use of “tools” that include 

the metrics and methods for assessing bird, bat and other wildlife population status; estimate 

their levels of mortality from turbine collisions and/or barotrauma; and determine effects to their 

habitats, publishing a time-specific list of recommended metrics and methods may not be the 

best approach in these guidelines.  We therefore provide the following list of guidelines for 

performing studies based on the (from 1999 to present) best available technologies and best 

management practices for conducting research and monitoring.  Some of these publications 

include recommended “tools” from Great Britain, Canada, Australia, and elsewhere.   

 Anderson, et al. 1999. Studying wind energy/bird interactions: a guidance document.  

Metrics and methods for determining or monitoring potential impacts on birds at 

existing and proposed wind energy sites. Avian Subcommittee, National Wind 

Coordinating Committee, 93 pp. Available at www.nationalwind.org, go to 

publications, wildlife/wind interactions, and archives for the entire document.  These 

“tools” primarily address diurnally active migratory birds. 

 Kunz, et al. 2007. Assessing impacts of wind-energy development on nocturnally 

active birds and bats: a guidance document. Journal of Wildlife Management 

71(8):2449-2486, The Wildlife Society.  Available at www.nationalwind.org, 

publications, wildlife/wind interactions, and archives for the entire document.  These 

“tools” address nocturnally active birds and bats. 

 Oklahoma Lesser-Prairie Chicken Spatial Planning Tool, at 

http://wildlifedepartment.com/lepcdevelopmentplanning.htm, Citation: Horton, R., L. 

Bell, C. M. O’Meilia, M. McLachlan, C. Hise, D. Wolfe, D. Elmore and J.D. Strong. 

2010. A Spatially-Based Planning Tool Designed to Reduce Negative Effects of 

Development on the Lesser Prairie-Chicken (Tympanuchus pallidicinctus) in 

Oklahoma: A Multi-Entity Collaboration to Promote Lesser Prairie-Chicken 

Voluntary Habitat Conservation and Prioritized Management Actions. Oklahoma 

Department of Wildlife Conservation. Oklahoma City, Oklahoma. 79 pp. 

http://www.wildlifedepartment.com/lepcdevelopmentplanning.htm 

 Kansas Natural Resource Planner at 

http://www.kars.ku.edu/maps/naturalresourceplanner/ 

 

 Anderson et al. 2008. Wind and wildlife key research topics.  Wildlife Workgroup, 

National Wind Coordinating Collaborative, 18 pp. Available at 

www.nationalwind.org, publications, wildlife publications. Includes suggested 

http://www.nationalwind.org/
http://www.nationalwind.org/
http://wildlifedepartment.com/lepcdevelopmentplanning.htm
http://www.wildlifedepartment.com/lepcdevelopmentplanning.htm
http://www.kars.ku.edu/maps/naturalresourceplanner/
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“tools,” metrics and methods for pre- and post-construction monitoring at wind 

development sites.  

 California Bat Working Group.  2006.  Guidelines for assessing and minimizing 

impacts to bats at wind energy development sites in California.  

http://www.wbwg.org/conservation/papers/CBWGwindenergyguidelines.pdf 

  

 Kunz, T.H., E.B. Arnett, B.M. Cooper, W.P. Erickson, R.P. Larkin, T. Mabee, M.L. 

Morrison, M.D. Strickland, and J.M. Szewczak. 2007. Assessing impacts of wind-

energy development on nocturnally active birds and bats: a guidance document.  

Journal Wildlife Management 71:2249-2486. 

 

 Ontario Ministry of Natural Resources.  2006.  Wind Power and Bats: Bat Ecology 

Background Information and Literature Review of Impacts. December 2006. Fish and 

Wildlife Branch. Wildlife Section. Lands and Waters Branch. Renewable Energy 

Section. Peterborough, Ontario. 61 p. 

 

 California Energy Commission and California Department of Fish and Game. 2007.  

California Guidelines for Reducing Impacts to Birds and Bats from Wind Energy 

Development Commission Final Report. 

http://www.energy.ca.gov/windguidelines/index.html  

 

 Environment Canada’s Canadian Wildlife Service. 2006. Wind turbines and birds, a 

guidance document for environmental assessment. March version 6. EC/CWS, 

Gatineau, Quebec. 50 pp.  

http://www.bape.gouv.qc.ca/sections/mandats/eole_matane/documents/DB15.pdf  

 

 Environment Canada’s Canadian Wildlife Service. 2006. Recommended protocols for 

monitoring impacts of wind turbines and birds. July 28 final document. EC/CWS, 

Gatineau, Quebec. 33 pp. 

 

 

Updated 1/19/2011 

 

http://www.wbwg.org/conservation/papers/CBWGwindenergyguidelines.pdf
http://www.energy.ca.gov/windguidelines/index.html
http://www.bape.gouv.qc.ca/sections/mandats/eole_matane/documents/DB15.pdf


Links to Worldwide Wind Energy/Wildlife Guidance Documents and 
Information 

The following resources include various guidance, research and recommendations across the 
world created to address the issue of wildlife impacts from both onshore and offshore wind 
development.  Document names preceded by an astericks indicates these documents are not in 
English. 
 
CANADA:  
 
Alberta Sustainable Resource Development – Fish and Wildlife Division. 2006. Wildlife 
Guidelines for Alberta Wind Energy Projects. 11 pp. Available at: 
http://www.srd.alberta.ca/ManagingPrograms/FishWildlifeManagement/documents/WildlifeG
uidelinesForAlbertaWindEnergyProjects-April05-2006.pdf 
 
Environment Canada. 2007. Recommended Protocols for Monitoring Impacts of Wind Turbines 
on Birds. Available by request at: 
http://www.ec.gc.ca/Publications/default.asp?lang=En&xml=C8CE090E-9F69-4080-8D47-
0622E115A4FF 
 
Environment Canada. 2007. Wind Turbines and Birds: A Guidance Document for Environmental 
Assessment. Available by request at: 
http://www.ec.gc.ca/Publications/default.asp?lang=En&xml=9B1BDC4A-E66F-4EAD-B5A9-
20475F7DB29B  
 
Kingsley A. & Whittam B., 2005. Wind turbines and birds. A background review for 
environmental 
assessment. Document prepared by Bird Studies Canada, for Environment Canada / Canadian 
Wildlife Service. 
http://www.energy.ca.gov/windguidelines/documents/other_guidelines/2006-05-
12_BCKGRD_ENVIRMTL_ASSMNT.PDF  
 
Ontario Ministry of Natural Resources. 2010. Bird and Bird Habitats. Guidelines for Wind Power 
Projects. Accessed 05 January 2011 at: 
http://www.mnr.gov.on.ca/stdprodconsume/groups/lr/@mnr/@renewable/documents/docu
ment/stdprod_071273.pdf 

Côté, F.  2006. Impacts des éoliennes sur les chauves-souris. Revue de literature. Direction de la 
recherche sur la faune.  Ministère des Ressources naturelles et de la Faune. 23 pp. (Quebec 
Guidelines: written in French). Available at: 
http://www.mrnf.gouv.qc.ca/publications/faune/eoliennes-chauves-souris.pdf  
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EUROPE: 
 
*Belgium  
Gouvernement Wallon. 2002. Cadre de référence pour l’implantation d’éoliennes en région 
Wallonne. 
http://mrw.wallonie.be/DGATLP/DGATLP/Pages/DAU/Dwnld/NoteEolienne.pdf  
 
Everaert, J. 2008. Effecten van windturbines op de fauna in Vlaanderen: onderzoeksresultaten, 
discussie en 
aanbevelingen [Effects of wind turbines on fauna in Flanders. Study results, discussion and 
recommendations]. Rapporten van het Instituut voor Natuur‐ en Bosonderzoek, 2008(44). 
http://www.inbo.be/content/page.asp?pid=en_fau_bir_windturbines  
 
Vlaamse regering. 2006. Omzendbrief EME/2006/01‐RO/2006/02. Afwegingskader en 
randvoorwaarden voor 
de inplanting van windturbines. Belgisch Staatsblad 24.10.2006, p. 56705‐56713. 
http://www.energiesparen.be/node/912  
 
Europe (General) 
European Commision. 2010. Guidance Document.  Wind energy developments and Natura 
2000. EU Guidance on wind energy development in accordance with the EU nature legislation. 
Prepared with the assistance of Ecosystems LTD. Available at: 
http://ec.europa.eu/environment/nature/natura2000/management/docs/Wind_farms.pdf  
 
Langston, R.H.W. and J.D. Pullan. 2003. Windfarms and birds: an analysis of the effects of wind 
farms on birds, and guidance on environmental assessment criteria and site selection issues.  
Report T-PVS/Inf (2003) 12, by BirdLife International to the Council of Europe, Bern Convention 
on the Conservation of European Wildlife and Natural Habitats.  RSPB/BirdLife in the UK.  
Available at: 
http://www.sofnet.org/apps/file.asp?Path=2&ID=4943&File=BirdLife_Bern_Analysis_Windfarm
s+and+birds.pdf  
 
*Germany  
BSH. 2007. Standard. Untersuchung der Auswirkungen von Offshore‐Windenergieanlagen auf 
die Meeresumwelt (StUK 3). Stand: Februar 2007. – Bundesamt für Seeschiffahrt und 
Hydrographie (Federal Maritime and Hydropgraphic Agency), Hamburg and Rostock; 
http://www.bsh.de/de/Produkte/Buecher/Standards_Windenergie/7003.pdf  
 
*Italy  
Di Bene, A. & Scazzoni, L. 2006, eds. Gli impianti eolici: suggerimenti per la progettazione e la 
valutazione paesaggistica. – Minestori per i beni e le attività culturali and Gangemi Editore, 
Rome; 
http://www.parc.beniculturali.it/ita/paesaggio/linee_guida/inserimentopaes/min_beni_imp_e

olici.pdf 
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Poland  
Polish Wind Energy Association (PWEA). 2008. Guidelines for assessment of wind farms’ impact 
on birds. Szczecin. 26 pp. Available at: 
http://www.psew.pl/en/files/guidelines_for_assessment__of_wind_farms_impacts_on_birds.p
df  
 
*Sweden 
Energimyndigheten (Swedish Energy Agency). 2007. Vindkraft – tillståndsprocessen och 
kunskapsläget. ‐ 
Energimyndigheten, Eskilstuna; 
http://www.energimyndigheten.se/Global/Om%20oss/Vindkraft/vind.pdf 
 
Boverket (Swedish National Board of Building, Housing and Planning). 2009. 
Vindkraftshandboken ‐ planering 
och prövning av vindkraftverk på land och i kustnära vattenområden. ‐ Boverket. Karlskrona. 
http://www.boverket.se/Global/Webbokhandel/Dokument/2009/Vindkraftshandboken.pdf 
 
United Kingdom 
Bright, J.A., R.H.W. Langston, and S. Anthony. 2009. Mapped and written guidance in relation to 
birds and onshore wind energy development in England. RSPB Research Report No. 35. RSPB, 
Sandy. Available at: http://www.rspb.org.uk/Images/EnglishSensitivityMap_tcm9-237359.pdf  
 
BWEA, WWF, English Nature and RSPB. 2001. Wind farm development and nature 
conservation‐ A guidance document for nature conservation organisations and developers 
when consulting over wind farm proposals in England. – British Wind Energy Association, 
London; 
http://www.bwea.com/pdf/wfd.pdf. 
 
Defra (2005) Nature Conservation Guidance on Offshore Windfarm Development - A guidance 
note on the implications of the EC Wild Birds and Habitats Directives for developers 
undertaking offshore windfarm developments. Available at: 
http://webarchive.nationalarchives.gov.uk/20080915101357/http://www.defra.gov.uk/wildlife
-countryside/ewd/windfarms/index.htm 
 
Desholm, M., A.D. Fox, and P.D. Beasley. 2004. Best practice guidance for the use of remote 
techniques for observing bird behaviour in relation to offshore wind farms. COWRIE – REMOTE-
05-2004. Available at: 
http://www.offshorewind.co.uk/Pages/Publications/COWRIE_1_reports/Best_practice_guidanc
e420b533c/  
 
Maclean, I.M.D., Skov, H., Rehfisch, M.M. and Piper, W.  2006. Use of aerial surveys to detect 
bird displacement by offshore windfarms. BTO Research Report No. 446 to COWRIE. BTO, 
Thetford. Available at: 
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http://www.offshorewind.co.uk/Pages/Publications/Archive/Birds/Use_of_aerial_surveys_a9fe
454d/ 
 
Scottish Natural Heritage. 2005. Survey Methods for the use in assessing the Impacts of 
Onshore Windfarms on Bird Communities. Accessed on 07 December 2010 at: 
http://www.snh.gov.uk/docs/A305435.pdf  
 
Scottish Natural Heritage. 2009. Guidance on Methods for Monitoring Bird Populations at 
Onshore Wind Farms. Accessed on 07 December 2010 at: 
http://www.snh.gov.uk/docs/C205417.pdf  
 
Scottish Natural Heritage. 2009. Assessing the cumulative effect of onshore wind energy 
developments. Version 3‐ DRAFT ‐ for consultation, November 2009. ‐ Scottish Natural 
Heritage. Available at: 
http://www.snh.org.uk/pdfs/strategy/renewables/A307913.pdf 
 
UNITED STATES: 
 
Arizona Game and Fish Department. 2009. Guidelines for Reducing Impacts to Wildlife from 
Wind Energy Development in Arizona. Web. 22 December 2010. 
http://www.azgfd.gov/hgis/pdfs/WindEnergyGuidelines.pdf 
 
Association of Fish and Wildlife Agencies. 2007.  Wind Power Siting Regulations and Wildlife 
Guidelines.  [Includes a record of wind siting laws, regulations and guidelines (soon to be 
updated) in the United States]: 
http://www.fws.gov/midwest/wind/guidance/AFWASitingSummaries.pdf  
 
California Department of Fish and Game and California Energy Commision. 2007.California 
Guidelines for Reducing Impacts to Birds and Bats from Wind Energy Development. Final 
Committee Report: CEC-700-2007-008-CTF. Accessed on 10 December 2010 at: 
http://www.energy.ca.gov/2007publications/CEC-700-2007-008/CEC-700-2007-008-CMF.PDF 
 
Kansas Renewable Energy Workgroup. 2003. Siting Guidelines for Wind Power Projects in 
Kansas. 6pp. Available at: 
http://www.kansasenergy.org/documents/KREWGSitingGuidelines.pdf  
 
New York State Department of Environmental Conservation. Division of Fish, Wildlife and 

Marine Resources. 2009. Guidelines for conducting bird and bat studies at commercial wind 

energy projects. Accessed 30 November 2010 at: 

http://www.dec.ny.gov/docs/wildlife_pdf/windguidelines.pdf 

Oregon Department of Energy. 2005. A Model Ordinance for Energy Projects. 47pp. Available 

at: http://www.oregon.gov/ENERGY/SITING/docs/ModelEnergyOrdinance.pdf?ga=t  

http://www.offshorewind.co.uk/Pages/Publications/Archive/Birds/Use_of_aerial_surveys_a9fe454d/
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U.S. Fish and Wildlife. 2003. Service Interim Guidance on Avoiding and Minimizing Wildlife 
Impacts from Wind Turbines. 57 pp. Available at: 
http://www.fws.gov/habitatconservation/wind.pdf  
 
Vermont Agency of Natural Resources. 2006. Draft Guidelines for the Review and Evaluation of 
Potential Natural Resources Impacts from Utility Scale Wind-Energy Facilities in Vermont.  
Available at: http://www.anr.state.vt.us/site/html/plan/DraftWindGuidelines.pdf  
 
Washington Department of Fish and Wildlife. 2009.Washington Department of Fish and Wildlife 
Wind Power Guidelines. 36pp. Available at: 
http://wdfw.wa.gov/publications/00294/wdfw00294.pdf 
 
Wiconsin Department of Natural Resources. Considering Natural Resource Issues in Windfarm 
Siting in Wisconsin A Guidance. 6pp. Available at: 
http://www.dnr.state.wi.us/org/es/science/energy/wind/guidelines.pdf  
 
Wyoming Game and Fish Commision. 2010. Wildlife Protection Recommendations for Wind 

Energy Development in Wyoming. 72pp.  Available at: 

http://gf.state.wy.us/downloads/pdf/WEProtection3192010.pdf 

http://www.fws.gov/habitatconservation/wind.pdf
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