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Summary 

Title of Proposed Action:  Final Environmental Assessment for Proposed Issuance of a Bald Eagle ITP 

under the Bald and Golden Eagle Protection Act for the Osage Wind Project, Osage County, Oklahoma.  

Unit of United States Fish and Wildlife Service Proposing Action:  Regional Director – Southwest 

Region, United States Fish and Wildlife Service (the Service, we), Albuquerque, New Mexico. 

Legal Mandate for Proposed Action:  Bald and Golden Eagle Protection Act (16 United States Code 

668a-d) and pursuant to federal regulations set forth in the 2016 revisions to the Eagle Permit Rule (81 

Federal Register [FR] 91494-91554, Dec. 16, 2016) and 50 Code of Federal Regulations (CFR) §22.26, 

as amended. 

Permit Applicant:  Osage Wind, LLC (Applicant) 

Permit Duration:  30 years. 

Conservation/Funding Plan: We are proposing to issue a Bald Eagle ITP and accept the Eagle 

Conservation Plan (ECP) pursuant to 81 FR 91494-91554 and 50 CFR §22.26 for the take that is 

incidental to the operation of the Osage Wind Project in Osage County, Oklahoma.  The permit would 

authorize non-purposeful (incidental) take of up to 15 Bald Eagles every 5 years during the 30-year life of 

the permit.  Consistent with the requirements of 50 CFR §22.26, as amended, the Service will monitor the 

Project’s eagle take, coordinate with the Applicant every 5 years to reassess the ITP (eagle mortality 

rates, measures to reduce take, compensatory mitigation, and eagle population status, as needed), and 

adjust the ITP as necessary to maintain compliance with the preservation standards of the Bald and 

Golden Eagle Protection Act.  The Applicant’s ECP will be incorporated into the ITP and is attached in 

Appendix A. 

List of Preparers:  Stantec Consulting Services Inc., Overland Park, Kansas; Ecology and Environment, 

Inc., Overland Park, Kansas; the Service, Albuquerque, New Mexico. 
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Abbreviations 

APLIC Avian Power Line Interaction Committee 

Applicant Osage Wind, LLC 

BBCS Bird and Bat Conservation Strategy 

BCC  Birds of Conservation Concern 

BCR Bird Conservation Region 

CBC Christmas Bird Count 

CEQ Council on Environmental Quality 

CFR United States Code of Federal Regulations 

CRM collision risk model 

DDT dichloro-diphenyl-trichloroethane 

DOI Department of the Interior 

EA Environmental Assessment 

ECP Eagle Conservation Plan 

ECPG Eagle Conservation Plan Guidance, Module 1 – Land-based Wind Energy - 

Version 2 

EGPNA Enel Green Power North America, Inc. 

EMU Eagle Management Unit 

ENR (Osage Nation) Environmental and Natural Resource Department 

EPA United States Environmental Protection Agency 

ESA Endangered Species Act of 1973 

FR Federal Register 

ITP incidental take permit 

LAP local area population 

MBTA Migratory Bird Treaty Act 

MW megawatts 

NEPA National Environmental Policy Act of 1970 

NHPA National Historic Preservation Act of 1966 

Normandeau Normandeau Associates, Inc. 

NRHP National Register of Historic Places  

NWI National Wetland Inventory 

ODWC Oklahoma Department of Wildlife Conservation 

PEIS Programmatic Environmental Impact Statement 

Project Osage Wind Project 

Service United States Fish and Wildlife Service 

Status Report Bald and Golden Eagles: Population Demographics and Estimation of 

Sustainable Take in the United States, 2016 Update 

T/E threatened and endangered 

USACE United States Army Corps of Engineers 

USFWS United States Fish and Wildlife Service 

U.S.C. United States Code 

USGS United States Geological Survey 

WEST Western EcoSystems Technology, Inc. 
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1.0 INTRODUCTION 

The U.S. Fish and Wildlife Service (we, Service, or USFWS) has prepared this Environmental 

Assessment (EA) pursuant to the National Environmental Policy Act (NEPA; 42 United States Code 

[U.S.C.] §4321 et seq). This EA evaluates the environmental effects of issuing a Bald Eagle (Haliaeetus 

leucocephalus) incidental take permit (ITP) under the Bald and Golden Eagle Protection Act (BGEPA; 16 

U.S.C. 668a-d) and the Eagle Permit Rule (50 Code of Federal Regulations [CFR] §22.26, as amended) 

for the take that is incidental to otherwise lawful activities associated with the operation of the Osage 

Wind Project (Project) in Osage County, Oklahoma.  We are not authorizing construction or operation of 

the Project.  Our authority is limited to potentially authorizing incidental take of eagles by the Project.  

Osage Wind, LLC (Applicant) does not require a Bald Eagle ITP from us to build or operate the Project.  

However, if the Project operator takes eagles without an ITP, they would violate the BGEPA and thus be 

subject to prosecution.   

The Applicant originally submitted an ITP application in 2012 under the 2009 Eagle Permit Rule (74 

Federal Register [FR] 46836, Sep. 11, 2009), which has since been revised in the 2016 Eagle Rule 

Revisions (81 FR 91494-91554, Dec. 16, 2016).  The ITP issuance process was temporarily put on hold 

pending the outcome of litigation brought by the United States against Osage Wind, LLC, contending that 

Osage Wind, LLC, was required to obtain a lease from the Osage Minerals Council approved by the 

Bureau of Indian Affairs.  In October 2015, the United States District Court for the North District of 

Oklahoma ruled that Osage Wind, LLC, was not required to obtain a Bureau of Indian Affairs lease.1  After 

the court ruling, the ITP application process began again. In this EA, we are evaluating the Applicant’s 

resubmitted application under the final 2016 Eagle Rule Revisions.  The application includes a Project 

specific Eagle Conservation Plan (ECP; Normandeau 2012a; Appendix A) that describes actions adopted 

and proposed future actions to avoid, minimize, and mitigate adverse effects on Bald Eagles.  The 

Applicant prepared their project specific ECP using the Draft Eagle Conservation Plan Guidance (USFWS 

2011) in collaboration with us.  Since the development of the Project’s ECP, we issued the final Eagle 

Conservation Plan Guidance (ECPG; USFWS 2013a).  

The BGEPA prohibits the “take” of eagles which includes killing, harassing, or disturbing the birds or their 

nests, unless permitted, and is the legal foundation of the ECPG and 50 CFR §22.26.  The potential for 

unintentional take of Bald Eagles in the course of otherwise lawful activity is the principal reason for the 

Applicant’s request for an ITP.  Our issuance of an ITP is a federal action requiring review under NEPA.  

To fulfill this requirement, this EA describes the regulatory authorities we are acting under with regard to 

the application (Section 1.1); describes the Project and the application for an ITP (Section 1.2); details the 

federal action and reasonable alternatives (Sections 2.0 and 3.0); and analyzes the potential direct, 

indirect, and cumulative effects of the action and alternatives on the human environment (Sections 4.0 

and 5.0). 

                                                      
1 On September 19, 2017, the Tenth Circuit Court of Appeals reversed the district court’s decision.   
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1.1 FEDERAL REGULATORY FRAMEWORK 

1.1.1 National Environmental Policy Act (NEPA) 

The NEPA is the United States environmental law that established national policies to ensure that the 

programs of the federal government promote the enhancement of the environment.  The NEPA 

established the Council on Environmental Quality (CEQ) in the Executive Office of the President to 

formulate and recommend such policies.  The CEQ has set forth regulations (40 CFR §1500-1508) to 

assist federal agencies in implementing NEPA and to ensure environmental impacts of any proposed 

federal actions are fully considered and appropriate mitigation is contemplated for anticipated 

environmental impacts.  The Department of Interior (DOI) also set forth complementary NEPA 

implementing regulations (43 CFR Part 46).  This EA has been prepared in accordance with the 

requirements of NEPA, the CEQ regulations, and the DOI’s NEPA implementing regulations.  

Agencies must complete environmental documentation pursuant to NEPA before implementing federal 

actions.  The NEPA requires careful evaluation of the need for action and that federal actions are 

considered alongside reasonable alternatives, including the “No Action Alternative.”  The NEPA requires 

the action agency (here the Service) to consider the potential impacts on the human environment of each 

alternative.  We must consider the alternatives and impacts prior to implementation and must inform the 

public of these deliberations.  The purpose of an EA is to determine if significant environmental impacts 

are associated with a proposed federal action that would require the preparation of an Environmental 

Impact Statement. 

This EA examines the environmental effects of the proposed issuance of a Bald Eagle ITP under the 

BGEPA.  We can authorize limited take of eagles under 50 CFR §22.26, as amended, with the stipulation 

that the take is “compatible with preservation of the Bald Eagle and Golden Eagle (Aquila chrysaetos); is 

necessary to protect an interest in a particular locality; is associated with, but not the purpose of, the 

activity; and cannot practicably be avoided” (50 CFR §22.26a).  Accordingly, because take of Bald Eagles 

could occur as a result of operation of the Project, the Applicant has applied for an ITP and has prepared 

an ECP in support of that application (see Appendix A).  The NEPA applies to the requested issuance of 

an ITP because issuing a permit is a federal action.  Therefore, the federal action under consideration in 

this EA is the proposed issuance of the requested Bald Eagle ITP. 

1.1.2 Bald and Golden Eagle Protection Act (BGEPA) 

The BGEPA protects the Bald Eagle and the Golden Eagle by prohibiting, except under certain specified 

conditions, the taking, possession, and commerce of such birds (16 U.S.C. §668a; 50 CFR §22), and is 

the primary federal authority applicable to the action analyzed in this EA.  BGEPA prohibits anyone, 

without a permit issued by the Secretary of the Interior, from taking eagles, including their parts, nests, or 

eggs.  In BGEPA, “take” means to “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, 

molest, or disturb” (50 CFR §22.3).  BGEPA provides civil and criminal penalties for persons who violate 

these regulations without a permit from the Service and expands protection beyond the Migratory Bird 

Treaty Act (Section 1.1.3; MBTA) to define “take” to include harassment and disturbance. 

Under 50 CFR §22.3, “disturb” is defined as “to agitate or bother a Bald or Golden Eagle to a degree that 

causes, or is likely to cause, based on the best scientific information available, 1) injury to an eagle, 2) a 
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decrease in its productivity, by substantially interfering with normal breeding, feeding, or sheltering 

behavior, or 3) nest abandonment, by substantially interfering with normal breeding, feeding, or sheltering 

behavior.”  The regulatory definition of disturb also addresses effects associated with human-induced 

alterations at the site of a previously used nest during a time when eagles are not present.  Upon an 

eagle’s return, if such alterations agitate or bother an eagle to a degree that interferes with or interrupts 

normal breeding, feeding, or sheltering habits, and causes injury, death or nest abandonment, then this 

would constitute disturbance. 

In September 2009, we established rules (50 CFR §22.26 and §22.27) authorizing limited legal take of 

Bald Eagles and Golden Eagles and their nests through ITPs.  As part of the 2009 Eagle Permit Rule 

(USFWS 2009), thresholds of take were established under which a regional population of Bald Eagles, or 

an Eagle Management Unit (EMU), would maintain stable or increasing breeding populations.  In 

December 2016, we revised the 2009 Eagle Permit Rule to allow for eagle ITPs of longer duration (up to 

30 years) and other associated modifications to 50 CFR Parts 13 and 22.  The 2016 Eagle Rule 

Revisions took effect January 17, 2017 and include new take thresholds, changes to how sustainable 

take is calculated on a project by project basis, new EMUs, survey requirements, and other modifications 

(81 FR 91494-91554, Dec. 16, 2016).  The Applicant has applied for a Bald Eagle ITP under the 2016 

Eagle Rule Revisions due to the potential of the Project to result in Bald Eagle take caused by its ongoing 

operation over the life of the Project (up to 30 years). 

As part of the NEPA review for the 2016 Eagle Rule Revisions, we evaluated five alternative actions in a 

Programmatic Environmental Impact Statement (PEIS; USFWS 2016c).  The PEIS analyzed the potential 

impacts that may result from updating eagle management objectives and permit regulations to streamline 

regulatory compliance with BGEPA while maintaining protection of eagles.  The alternatives included 

combinations of different configurations of EMUs (approaches to regional management), liberal vs. 

conservative eagle take thresholds, and length of take permit duration.  To adequately evaluate the take 

thresholds under which eagle preservations standards would be met, we prepared a population 

demographics report for Bald and Golden Eagles as a supporting document to the PEIS (“Status Report”; 

USFWS 2016a).  In the Status Report, we updated information on Bald Eagle and Golden Eagle 

population sizes and trends, estimates of recent survival rates and fecundity rates (reproductive rates), 

and used these data in models to predict future population trends and each species ability to sustain 

varying levels of permitted take.  Sustainable take levels were evaluated in comparison to the 2009 

population estimates (USFWS 2016a, 1-2).  Upon completion of the NEPA review of the PEIS, we 

selected the alternative with EMUs based on migratory bird flyways, conservative take levels (20th 

quantile of parameter estimates) and permits with a duration of up to 30 years (USFWS 2016c, 29-30). 

Under the 2016 Eagle Rule Revisions, levels of Bald Eagle sustainable take were established at two 

scales, the regional scale (within an EMU) and the local scale (the Local Area Population; LAP).  Per the 

regulation, Compensatory mitigation scaled to project impacts will be required for any permit authorizing 

take that would exceed the applicable eagle management unit take limits and may be required when 

cumulative authorized take, including the proposed take, would exceed 5 percent of the local area 

population; or when available data indicate that cumulative unauthorized mortality would exceed 10 

percent of the local area population (50 CFR 22.26(c)(1)(ii)).  A Bald Eagle LAP is the area within 86 

miles of the permitted activity (the natal dispersal distance for Bald Eagles).  Prior to the 2016 Eagle Rule 

Revisions, the LAP cumulative effects analysis was used as guidance for evaluating permit applications; 
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the LAP analysis is now a required part of the permit evaluation (Section 5.7.2; 81 FR 91494-91554, Dec. 

16, 2016).   

In April 2013, we issued the “Eagle Conservation Plan Guidance: Module 1 – Land-based Wind Power, 

Version 2” (ECPG; USFWS 2013).  The ECPG provides specific, in-depth guidance for the conservation 

of Bald and Golden Eagles through the course of siting, construction, and operation of wind farms.  The 

ECPG is voluntary guidance and has not been updated since the 2016 Eagle Rule Revisions.  However, 

the ECPG was designed to help wind developers comply with regulatory requirements by avoiding 

unintentional take of eagles at wind energy facilities, providing the data necessary to support an ITP, and 

is still applicable to the 2016 Eagle Rule Revisions.  We also incorporated minimal pre-construction 

survey standards in the 2016 Eagle Rule Revisions.  To assist wind project proponents in meeting the 

requirements of 50 CFR §22.26, the ECPG outlines a five-stage approach to developing successful ECPs 

(USFWS 2013, 23-24).  These five stages are: 

1. Initial landscape-scale site assessment; 

2. Site-specific surveys and assessment; 

3. Fatality prediction; 

4. Application of avoidance and minimization measures, and application of compensatory 

mitigation for remaining unavoidable take; and 

5. Post-construction monitoring. 

1.1.3 Migratory Bird Treaty Act (MBTA) 

The MBTA (16 U.S.C. §703-712), as amended, implements protection of all native migratory game and 

non-game birds.  Per the December 2017 Solicitor’s Memo (M-37050), the MBTA prohibits any action that 

has as its purpose the take of any migratory bird, part, nest, or egg.  Take, as defined in the MBTA and 

clarified by M-37050, includes any affirmative action directed immediately and purposefully to, by any 

means or in any manner, attempt to hunt, pursue, wound, kill, possess, or transport any migratory bird, 

nest, egg, or part thereof.  The MBTA authorizes us to promulgate regulations allowing take of migratory 

birds in certain situations.  These regulations are published at 50 CFR Part 21. 

The MBTA does not prohibit incidental take of migratory birds (M-37050).  However, Executive Order 

13186, “Responsibilities of Federal Agencies to Protect Migratory Birds” (Jan. 10, 2001) provides 

requirements for all federal agencies to incorporate considerations of migratory birds into their decision 

making, including the conservation of migratory birds, the proper evaluation of them in the NEPA process, 

and avoidance, minimization, and mitigation of migratory birds impacts and take where appropriate. This 

EA serves to comply with the NEPA process in evaluating eagles and other affected wildlife, including 

migratory birds. 

We provide wind power developers guidance in making a good-faith effort to comply with the MBTA in the 

“Land-based Wind Energy Guidelines” (USFWS 2012a), which includes recommendations that are 

advisory in nature and do not, in and of themselves, represent or reflect agency law or policy.  The 

Applicant has relied to some degree on our recommendations, as well as other prior-existing Service 
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guidance in developing a Bird and Bat Conservation Strategy (BBCS) for the Project (USFWS 2003, 

2012a).  A copy of the Project’s BBCS is provided in Appendix B.  

1.1.4 Endangered Species Act (ESA) 

We are responsible for implementing and enforcing federal wildlife laws, including the ESA.  Federally 

listed threatened and endangered (T/E) species and designated critical habitat are governed by the ESA 

of 1973, as amended (16 U.S.C. §1531–1544) and our implementing regulations at 50 CFR Parts 13 and 

17.  We are authorized to identify endangered and threatened species and provide for their management 

and protection.  We also maintain a list of species that are candidates for listing pursuant to the ESA. 

Section 7 of the ESA requires federal agencies to coordinate with us to ensure that actions they 

authorize, fund, or implement are not likely to jeopardize the existence of any listed species or result in 

the destruction or adverse modification of designated critical habitat.  Section 7 can also be conducted by 

the Service internally to ensure that actions authorized under other regulations – such as the issuance of 

an ITP under the Eagle Permit Rule – do not interfere with our mandate to preserved ESA-listed species 

(see Section 4.3 and Appendix C). 

Section 9 of the ESA makes it unlawful for a person to “take” a listed species.  Take is defined as “…to 

harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage in any such 

conduct” (50 CFR §10.12).  The Secretary of the Interior, through regulations, defined the term “harm” as 

“an act which actually kills or injures wildlife by significantly impairing essential behavioral patterns, 

including breeding, feeding, or sheltering” (50 CFR §17.3).  However, permits for “incidental take” can be 

obtained from USFWS for take of endangered species which would occur as a result of an otherwise 

legal activity.   

Section 10 of the ESA authorizes us to issue ITPs to entities for otherwise lawful activities that may harm 

listed species or their habitats.  To obtain an ESAN ITP, an applicant must submit a Habitat Conservation 

Plan outlining what the applicant will do to “minimize and mitigate” the impact(s) of the permitted take on 

listed species. 

1.1.5 National Historic Preservation Act (NHPA) 

The NHPA of 1966 (Public Law 89-665; 54 U.S.C. §300101 et seq.) is legislation intended to preserve 

historical and archaeological sites in the U.S.  The act created the National Register of Historic Places 

(NRHP), the list of National Historic Landmarks, the Advisory Council on Historic Preservation (ACHP) 

and the State Historic Preservation Offices (SHPO) and Tribal Historic Preservation Offices (THPO) to 

minimize potential harm and damage to historic properties.  Among other things, the act requires federal 

agencies to evaluate the potential impact of all federal undertakings on historic properties through a 

process known as Section 106 review.   

The NHPA defines an undertaking as including a “project, activity, or program requiring a Federal permit, 

license, or approval” (54 U.S.C. §300320 and 36 CFR §800.16y), Historic properties are defined as “any 

prehistoric or historic district, site, building, structure or object included in, or eligible for inclusion in the 

National Register of Historic Places maintained by the secretary of the Interior.  This term includes 

artifacts, records, and remains that are related to and located within such properties.  The term includes 

properties of traditional religious and cultural importance to an Indian tribe or Native Hawaiian 
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organization and that meet the National Register Criteria. 36 CFR §800.16 (l)(1). Section 106 also 

government-to-government tribal consultation “with any Indian tribe or …that attach religious and cultural 

significance to historic properties that may be affected by an undertaking.”  800.2(c)(2)(B)(ii).  Under this 

definition, and pursuant to USFWS Directorate Memo 062416 (Appendix C) the “undertaking” here is the 

issuance of a Bald Eagle ITP (USFWS February 24, 2016; Appendix C) for an operating facility.   

Because the Project is already built and in operations, compliance with the NHPA is only applicable with 

regards to the issuance of an eagle ITP if the Project footprint is moved, enlarged, or reconfigured and if 

those changes will be in compliance with the eagle ITP as issued.  If we issue an eagle ITP for the Project 

and the Project footprint is altered, we will conduct a Section 106 review in compliance with the NHPA at 

that time. 

1.1.6 Tribal Trust Responsibilities  

Tribal participation is an integral part of the NEPA process in our determination of whether to issue a Bald 

Eagle ITP for the Project.  In accordance with Executive Order 13175, “Consultation and Coordination 

with Tribal Governments” (65 FR 67249, Nov. 9, 2000), the NHPA Section 106 (36 CFR Part 800), and 

the Service’s Native American Policy, we consult with Native American tribal governments whenever our 

actions may affect tribal lands, resources, or the ability to self-govern.  This Executive Order and other 

statues, regulations, and guidance that govern the Service’s Tribal Trust responsibilities emphasize the 

need for regular and meaningful consultation and collaboration with tribal officials in the development of 

federal policies that have tribal implications, the responsibility to strengthen the United States 

government-to-government relationships with Native American tribes, and the responsibility to reduce the 

imposition of unfunded mandates upon Native American tribes.  Our tribal consultations serve to advise 

the Tribes of notice of the requested issuance of a Bald Eagle ITP and to provide them with the 

opportunity to consult in regard to the unique, traditional religious, and cultural relationship of eagles to 

Native American communities, and in furtherance of the reserved rights of Native communities with 

respect to eagles. Please see Appendix D for a history of consultation related to this Project. 

On August 29, 2017, the Service sent a letter to all Region 2 Tribes informing them of our review of the 

permit application and requesting any views, comments, or concerns regarding the proposed permit 

authorizing incidental take of Bald Eagles at the Project.  This letter was accompanied by a handout 

providing additional information on the Project, history, mitigation, and eagle take permit rules (Appendix 

D).  Consultation between the Service and the Tribes is an ongoing process and proceeds in parallel with 

the completion of this document. 

1.2 PROJECT DESCRIPTION 

1.2.1 Project Owner, Location, and General Description 

Osage Wind, LLC, a limited liability company and an indirect, wholly owned subsidiary of Enel Green 

Power North America, Inc. (EGPNA), is the owner and operator of the Osage Wind Project located in 

Osage County, Oklahoma.  The Project is located on approximately 8,400 acres of private land near the 

town of Burbank, Oklahoma.  U.S. Highway 60 borders the Project’s southern boundary and State 

Highway 18 transects the central Project.  The Project is shown in Figure 1-1.  The Project was   
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Figure 1-1 Project Layout   
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constructed in 2014 and 2015, began commercial operations in June 2015 and is anticipated to be in 

operation for 30 years. 

The Project has a nameplate generation capacity of 150 megawatts (MW) based on the operation of 84, 

General Electric 1.79 wind turbines, which have a blade length of 50 meters (164.0 feet), a hub height of 

80 meters (262.5 feet), a total structure height from base to blade tip of 130 meters (426.5 feet), and a 

rotor-swept area of 7,854 square meters (1.9 acres).  The Project includes 27.2 miles of access roads, 

36.3 miles of underground collector lines, a substation, an operation and maintenance building, and 1.7 

miles of new overhead transmission line from the Project substation to the interconnection point with the 

electric grid near U.S. Highway 60.  

The Project lies within the southern extension of the Flint Hills ecoregion, which extends southward from 

central Kansas into northeastern Oklahoma.  Much of the Flint Hills remains as unplowed tallgrass prairie.  

This type of habitat is present within the Project, where it mostly is used as horse and cattle grazing 

operations.  The remaining Project land cover is composed of small isolated tracts of developed land, hay 

fields, and very few deciduous woodlands along waterways.  Topography in the Project site generally is 

rolling hills, although more abrupt changes in elevation occur near streams.  Further discussion of the 

Project’s environmental setting is presented in Section 4.1.   

Operation consists of the autonomous and manual operation of wind turbines and substations for energy 

generation.  Scheduled, routine maintenance of Project infrastructure will continue throughout the life of 

the Project.  Emergency maintenance of the Project will occasionally need to occur, which will be 

completed in a safe and timely fashion.  Although maintenance activities are unlikely to cause substantial 

site disturbance, site restoration to the extent that it is necessary will occur upon completion of planned or 

emergency maintenance activities. 

Decommissioning and site restoration activities will be completed following the end of operations at the 

Project.  A decommissioning plan will be prepared prior to Project decommissioning and will detail the 

work to be performed.  Activities associated with Project decommissioning will be more limited in scope 

than the original construction and are anticipated to cause fewer land area disturbances. 

1.2.2 Project Consultation  

Consultation with us regarding the development of the proposed Project was initiated in early 2009 and is 

ongoing.  We were consulted in the implementation of pre-construction eagle surveys and the subsequent 

development of the ECP and BBCS for the Project (Appendix A and B).  The Applicant has also been in 

consultation with us regarding the proposed Bald Eagle ITP (Section 1.2.2). 
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2.0 PURPOSE, NEED, AND SCOPE 

2.1 PURPOSE OF AND NEED FOR THE FEDERAL ACTION 

The federal action under evaluation in this EA is our decision whether to issue an ITP for Bald Eagles to 

the Applicant for the Project.  The primary purpose of the federal action is to adhere to the regulations at 

50 CFR §22.26 and comply with our objective to maintain stable or increasing Bald Eagle populations at 

the regional and local level as stipulated by the BGEPA.  The ITP would authorize the non-purposeful 

take of Bald Eagles that may occur as a result of the Project’s operations over the 30-year life of the 

permit.  We may issue the permit if we find that: 

• the activity is otherwise lawful;  

• the permit issuance is compatible with preservation of the Bald Eagle and Golden Eagle; 

• the permit issuance is necessary to protect an interest in a particular locality;  

• the permit issuance is associated with, but not the purpose of, the activity; and 

• eagle take cannot practicably be avoided. 

The federal action is driven by the need for us to make a permitting decision that may enable the 

Applicant to continue to generate renewable energy in a manner that is consistent with federal 

regulations.  The purpose and need for the federal action establishes the basis for evaluating the 

Applicant’s request for a permit (including the Project’s associated ECP) and reasonably likely 

alternatives to this request.  The Applicant developed the ECP, which describes measures to avoid, 

minimize, and mitigate Bald Eagle mortality incurred during Project operations to the extent practicable, in 

coordination with us.  In this EA, we consider a no-action alternative and three action alternatives, 

including the proposed action (Section 3.0).  

Executive Order 13186 requires us to consider the effects of our actions on birds, particularly Birds of 

Management Concern (USFWS 2008).  We also have obligations to consider the effects of the proposed 

action on birds protected by the MBTA (16 U.S.C. §703-712).   

To be clear, we are not authorizing construction or operation of the Project.  Our authority is limited to 

potentially authorizing incidental take of eagles by the Project.  The Applicant does not require a Bald 

Eagle ITP from us to build or operate the Project.  However, if the Project operator takes eagles without 

an ITP, they would violate the BGEPA and thus be subject to prosecution.  In additions, an ITP would 

provide benefits to eagles through monitoring, adaptive management, and information necessary for us to 

successfully manage eagle populations. 

2.2 SCOPE OF ENVIRONMENTAL ASSESSMENT 

The scope of this EA is based on our evaluation of the proposed action and alternatives related to the 

Applicant’s request for a Bald Eagle ITP.  The proposed federal action is the issuance of a Bald Eagle 

ITP, and as such, it is not within the scope of our review to evaluate impacts associated with the siting 

and construction of this wind energy facility.  Resources and the affected environment evaluated and 
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included in this EA are those that may be directly, indirectly, or cumulatively impacted by the federal 

action and alternatives (Section 2.2.1).  Resources that will not be impacted by the federal action and 

alternatives are briefly described in Section 2.2.2 but are thereafter excluded from discussion and 

analysis.  Our evaluation in this EA uses the PEIS analysis pursuant the current ITP regulation. 

2.2.1 Topics Discussed in Detail 

The following resource areas may be impacted by the proposed action and are included in the alternative 

analysis presented in Section 4.0 and evaluated in Section 5.0 in this EA: 

• Bald Eagle and Golden Eagle (2016 Eagle Rule Revisions; 81 FR 91494-91554, Dec. 16, 

2016); 

• Migratory birds and Birds of Conservation Concern (Executive Order 13186, “Responsibilities 

of Federal Agencies to Protect Migratory Birds”, 66 FR 3853, Jan. 17, 2001); 

• T/E species; and 

• Tribal Religious and Cultural Resources, including evaluation of trust responsibilities and 

assessing any impacts to the religious and cultural significance of the Bald Eagle to Native 

American communities (Executive Order 13175, “Consultation and Coordination with Tribal 

Governments”, 65 FR 67249, Nov. 9, 2000).   

The geographic scope of review for the affected environment includes the following areas, which are 

shown in Figure 2-1: 

• Project Level - The area on and within 10 miles of the Project (Project Area);  

• Local Level (Local Area Population or LAP) - The area on and within 86 miles of the Project 

boundary.  This is the average natal dispersal distance for Bald Eagles, which represents the 

extent of movement between the place of birth and place of first breeding (81 FR 91494-

91554, Dec. 16, 2016). 

• Regional Level (USFWS Eagle Management Unit or EMU) – The Project is within the Central 

Flyway EMU, which includes from the Canada border to the Mexico border, the eastern 

border of North Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and Texas to the 

Continental Divide in New Mexico, Colorado, and Wyoming and the eastern half of Montana 

(81 FR 91494-91554, Dec. 16, 2016; see USFWS 2016a, Section 2.6.1).  This EA 

incorporates by reference the analysis in the PEIS evaluating the environmental impacts of 

authorizing take up to the EMU threshold for the Central Flyway EMU (see USFWS 2016c, 

Section 3.2.2). 

• Bird Conservation Regions (BCR) – Other birds will be analyzed within these ecologically 

distinct regions with similar bird communities, habitats and management issues (Executive 

Order 13186, “Responsibilities of Federal Agencies to Protect Migratory Birds”, 66 FR 3853, 

Jan. 17, 2001).  This EA incorporates by reference the analysis of impacts on migratory birds 

as a result of our eagle management program in the PEIS (see USFWS 2016c, Section 4.2).  

There are three BCRs within the Project’s LAP: Eastern Tallgrass Prairie, Central Mixed 

Grass Prairie, and Oaks and Prairies.    
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Figure 2-1 Geographic Scope  
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2.2.2 Resources Dismissed from Further Evalution 

We are required to evalutate five resources in adherence to federal mandates when we undertake a 

federal action.  These include effects on environmental justice, floodplains, prime and unique farmlands, 

and wetlands.  Additionally, based on our evaluation of the proposed action as described in Section 2.1, 

we have determined that a number of resources will not be impacted by the proposed action or 

alternatives because the federal action is limited to the issuance of the Bald Eagle ITP, and not the 

Project construction, which is complete.  As a result, the following resources have been dismissed from 

further evaluation because we are not authorizing Project construction: environmental justice, floodplains, 

prime and unique farmlands, wetlands, air quality, climate change, communication signals, Federal 

Aviation Administration transportation, geology/hydrogeology, human health and safety, land use, noise, 

radar signals, sub-surface minerals, vegetation, visual resources, waters of the U.S., and socioeconomic 

resources. 

We are required to evaluate cultural resources as a part of our NEPA review.  Our authority is limited to 

potentially authorizing incidental take of eagles by the Project.  Impacts on cultural resources associated 

with construction of the Project are outside the scope of our review.  However, Phase I and II cultural 

resources surveys were conducted by Algonquin Consultants, Inc., at the Project site.  Survey methods 

met the guidelines of the Oklahoma Office of State Archaeology and the Oklahoma State Historic 

Preservation Office as described in its 2004 Review and Compliance (Section 106) Manual.  The field 

surveys were conducted in accordance with the Secretary of the Interior’s Standards and Guidelines for 

Archaeology and Historic Preservation (48 FR 44716, as updated and amended by the U.S. National 

Park Service), with the Secretary of the Interior’s Standards for Identification (48 FR 44720-44723), and 

with the 1985 Oklahoma Antiquities Act (Oklahoma Statute Chapter 20, Title 53, Section 361) (Algonquin 

2012a).  The NRHP evaluation determined no sites were eligible for listing on the NRHP under any of the 

eligibility criteria (Algonquin 2012b).  There are no acquisition, construction, or improvements proposed or 

authorized as a result of the proposed action; therefore, the proposed action will not impact NRHP 

properties.   
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3.0 ALTERNATIVES 

NEPA requires that federal agencies consider a range of reasonable alternatives to the proposed action 

when evaluating the environmental effects of an action.  Reasonable alternatives include those that are 

practical or feasible from both a technical and economic standpoint and using common sense.  The scope 

of reasonable alternatives is defined by the purpose and need for the action (see Section 2.1).  For this 

EA, we will evaluate four alternatives in response to the application for a Bald Eagle ITP for the Project.  

The alternatives are: 

• Alternative No. 1: No Action 

• Alternative No. 2: Issue a 5-year ITP  

• Alternative No. 3: Issue a 30-year ITP (Preferred Alternative) 

• Alternative No. 4: Issue 30-year ITP with additional conditions   

Under Alternatives 2 – 4, the ECP will be implemented as part of the ITP.  For a copy of the ECP see 

Appendix A.  A summary of the key components of each alternative are provided in Table 3-1. 

Table 3-1 Summary of Key Components of Alternatives 

Component 

Alternatives 

No. 1 - No 
Action 

No. 2 - Issue a 5- 
year ITP 

No. 3 - Issue a 30- 
year ITP 

(Preferred) 

No. 4 - Issue a 30- 
year ITP with 

Additional 
Conditions 

Predicted Annual 
Bald Eagle Take 

3 3 3 3 

ITP Length None 5 years 30 years 30 years 

Frequency of 
Mortality 

Monitoring 

Complete 3 
years 

(voluntary) 

Complete First 3 
years 

Complete First 3 
years; Year 9, 14, 

19, 24, and 29 

Complete First 3 
years; Year 9, 14, 19, 

24, and 29 

Percent of 
Turbines 
Monitored 

Randomly 
selected 30% 

(voluntary) 

Randomly selected 
30% 

Randomly selected 
30% 

Randomly selected 
50%; increased 

search effort 

Compensatory 
Mitigation 

None 
Adaptive 

Management Option 
(see ECP) 

Adaptive 
Management 

Option (see ECP) 

Retrofit power poles 
to offset uncertainty in 

take estimate 

Turbine 
Curtailment 

None 
Adaptive 

Management Option 
(see ECP) 

Adaptive 
Management 

Option (see ECP) 

Adaptive 
Management Option 

(see ECP) 
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3.1 ALTERNATIVE NO. 1 – NO ACTION 

Under this alternative, we would deny the Applicant a Bald Eagle ITP, and the Project would continue to 

operate without an ITP.  The Applicant is not legally required to have an ITP to continue operating the 

Project; however, any take of eagles at the Project in the future would not be authorized under the no-

action alternative.  As a result, the Applicant would assume all legal liability for operating the Project 

without an ITP.  Without an ITP, the Applicant is not legally obligated to implement continued mortality 

monitoring or the adaptive management identified in the ECP.   

Under NEPA regulations, an evaluation of a no-action alternative is required because issuing or not 

issuing an ITP are potential responses to the permit application.  We would select this alternative if the 

application fails to meet one or more of the issuing criteria under 50 CFR §22.26, as amended, described 

in Section 1.1.2 or because the risk to eagles is so low that an ITP is unnecessary. 

3.2 ALTERNATIVE NO. 2 – ISSUE A 5-YEAR BALD EAGLE ITP 

Under Alternative No. 2, we would issue a 5-year Bald Eagle ITP allowing non-purposeful take of Bald 

Eagles, with associated conditions, pursuant to the 2016 Eagle Rule Revisions.  The 2016 Eagle Rule 

Revisions allow us to issue ITPs for any duration between 5 years and 30 years.  The permit would be for 

non-purposeful take of up to 15 Bald Eagles for the 5-year period.  The ITP would require renewal after 5 

years, which may necessitate another NEPA review.  We would select this alternative if we feel the 

degree of uncertainty as to the effects of issuing a Bald Eagle ITP to the Applicant is too high to meet 

eagle preservation standards, therefore, requiring us to have greater control over the permitting process. 

3.3 ALTERNATIVE NO. 3 – ISSUE A 30-YEAR BALD EAGLE ITP 
(PREFERRED ALTERNATIVE) 

Alternative 3 is the preferred alternative.  Under this alternative, we would issue a 30-year Bald Eagle ITP 

allowing non-purposeful take of Bald Eagles, with associated conditions, pursuant to 50 CFR §22.26(f), 

as amended.  The permit would be for non-purposeful take of up to 15 Bald Eagles per 5-year period for 

the 30-year life of the permit.  As outlined in the 2016 Eagle Rule Revisions, we would review the ITP 

every 5 years for the life of the permit to reassess mortality rates, take limits, the need for mitigation, and 

eagle population status.  We would also make adjustments to the ITP and its conditions as necessary 

after each review.  We would amend, suspend, or revoke the ITP if new information indicates that revised 

permit conditions are necessary, or that suspension or revocation is necessary, to safeguard local or 

regional eagle populations. 

3.4 ALTERNATIVE NO. 4 – ISSUE A 30-YEAR BALD EAGLE ITP 
WITH ADDITIONAL CONDITIONS 

Alternative No. 4 would be identical to Alternative No. 3 with the addition of conditions beyond those 

described in the ECP.  Under this alternative, we would issue a 30-year Bald Eagle ITP allowing non-

purposeful take of up to 15 Bald Eagles per 5-year period for the 30-year life of the permit, pursuant to 50 

CFR §22.26(f), as amended.  Additional mitigation and post-construction monitoring would be 

incorporated into the ITP.  The monitoring would include searching for eagle carcasses under an 
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additional 20% of the Project’s turbines (50% total) during mortality surveys and will include mowed 

survey plots that are 260 meters by 260 meters (twice turbine height).  Additional mitigation would include 

retrofitting 30 power poles according to Avian Power Line Interaction Committee (APLIC) standards within 

86 mi of the Project (APLIC 2012).  Retrofitting efforts will focus on power poles with the greatest potential 

to electrocute eagles first (EDM International, Inc. 2015). 

3.5 ALTERNATIVES CONSIDERED BUT ELIMINATED  

Issue a 5-Year Permit Under the 2009 Eagle Permit Rule 

The Applicant originally applied for a Bald Eagle take permit in 2012 prior to the issuance of the 2016 

Eagle Rule Revisions and therefore was eligible for the 5-year take permit under the 2009 Eagle Permit 

Rule.  If the Applicant chose a 5-year permit under the 2009 Eagle Permit Rule, the permit would be 

subject to the available take standards of the 2009 Eagle Permit Rule and the permit would require 

renewal after 5 years.  The Applicant chose to apply for a 30-year permit under the 2016 Eagle Rule 

Revisions, and the deadline for receiving a 5-year permit under the 2009 Eagle Permit Rule has passed 

(6 months from January 17, 2017). Further a 5 year permit term would not satisfy the Purpose and Need; 

therefore, we do not analyze this alternative further.  
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4.0 AFFECTED ENVIRONMENT 

A key element to analyzing the effects of the alternatives is to establish and describe the affected 

environment.  In this EA, the affected environment includes Bald and Golden Eagles, other protected bird 

species, other wildlife, and the cultural and religious value of Bald Eagles to local Native American tribes.  

In addition, this section outlines the current environmental setting of the Project to provide context for the 

description and analysis of the affected environment. 

4.1 ENVIRONMENTAL SETTING 

The Project is located in Osage County, Oklahoma.  Osage County is the largest county in Oklahoma at 

2,304 square miles (approximately 1.47 million acres) with a population of 47,806 people and a 

population density of 20.7 people per square mile, which is lower than the state average density of 54.7 

people per square mile (U.S. Census Bureau 2016).  Osage County is home of the Osage Nation of 

Native Americans.  The Osage Nation Executive Office and Department Offices are located in Pawhuska, 

Oklahoma.  This sovereign nation has been accommodated by inclusion in our review of the affected 

environment in Section 4.5.   

The Project boundary is dominated by grassland/herbaceous land cover (85%) and contains about 9% 

developed land.  Smaller proportions of the land are devoted to pasture/hay (3%) and cultivated crops 

(1%).  Open water, deciduous forest, wetlands, and shrub/scrub each cover <1% of the remaining land 

use (Homer et al. 2015).  The Project is within the Flint Hills ecoregion, described as an area of rolling 

hills and low ridges underlain by cherty limestone and shale (Woods et al. 2005).  The natural vegetation 

community of the Flint Hills is tallgrass prairie.  Tallgrass prairie species within the Project include 

buffalograss (Bouteloua dactyloides), windmill grass (Chloris sp.), tumblegrass (Schedonnardus 

paniculatus), western wheatgrass (Pascopyrum smithii), tall dropseed (Sporobolus compositus), threeawn 

(Aristida sp.), western ragweed (Ambrosia psilostachya), Baldwin ironweed (Vernonia baldwinii), common 

broomweed (Amphiachyris dracunculoides), bitter sneezeweed (Helenium amarum), wavyleaf thistle 

(Cirsium undulatum), and prickly pear cactus (Opuntia macrorhiza)(Terracon 2009).  Tallgrass prairie 

within the Project is fragmented due to oil/gas development, and associated electrical distribution lines, 

pipelines, aboveground storage tanks, oil pumps, and private access roads.  There is also fragmentation 

due to the encroachment of invasive plant species including sericea lespedeza (Lespedeza cuneata) and 

brome grasses (Bromus sp.).  Based on observations by the Applicant, it appears that the tallgrass prairie 

ecosystem within the Project is negatively impacted by overgrazing and frequent prescribed burns 

(Terracon 2009). 

NWI data show 145 wetland features within the Project: 53 man-made ponds ranging from 0.06 to 2.9 

acres in surface area, 8 emergent wetlands ranging from 0.18 to 2.7 acres, and 9 forested/shrub wetlands 

ranging from 0.07 to 15.8 acres (USFWS 1985).  Man-made ponds supply drinking water for cattle.  NWI 

wetlands at least partially within the Project boundary also include 75 riverine wetlands, including a 

portion of Salt Creek, Stewart Creek, Lost Man Creek, and Little Chief Creek.  These creeks are 

tributaries of the Arkansas River, which forms the southwestern border of Osage County.  Many unnamed 

ephemeral tributaries are also within the Project. 
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There are no large waterbodies within the Project, but there are four large reservoirs at least partially 

within the Project Area. Phillips Lake is approximately 1 mile north of the Project boundary and is 

adjacent to the Lakeview Golf Course and Country Club.  Kaw Lake is owned and managed by the United 

States Army Corps of Engineers (USACE) and is approximately 5 miles northwest of the Project.  Kaw 

Lake is among the Oklahoma lakes with the highest concentrations of eagles and is a popular eagle 

watching destination (ODCW 2013).  Fairfax City Lake is owned and managed by the City of Fairfax and 

is 6 miles south of the Project.  Bluestem Lake is owned and managed by the City of Pawhuska and is 8 

miles east of the Project.  The Project’s LAP also contains large reservoirs (>10,000 acres).  Two of 

these, Keystone Lake (22 miles southeast of the Project) and the Great Salt Plains Reservoir (80 miles 

west), are also important eagle watching locations (ODCW 2013).   

The Nature Conservancy’s 39,650-acre Joseph H. Williams Tallgrass Prairie Preserve located north of 

Pawhuska, Oklahoma, is the largest tract of protected native tallgrass prairie in the world.  The Nature 

Conservancy purchased the site in 1989 with the goal of maintaining an intact, healthy tallgrass prairie 

ecosystem though practices such as patch-burning and bison and cattle grazing.  The preserve is home 

to 2,500 free-ranging bison and many tallgrass-specialist wildlife and plant species.  It is located 

approximately 13 miles northeast of the Project.  The site is managed for all types of prairie flora and 

fauna and serves as a biological research station for investigative studies on prairie ecology (The Nature 

Conservancy 2017). 

4.2 EAGLES 

4.2.1 Bald Eagle 

The Bald Eagle is a large raptor endemic to North America.  It is the only eagle unique to North America.  

Adults have a distinctive solid white head and tail feathers that contrast with a dark brown body and bright 

yellow beak and feet.  Juvenile Bald Eagles have a dark beak and black eyes and are almost solid brown, 

although a general mottling in the body feathers and a light coloration in the head and tail develop in older 

immature birds.  At four or five years of age, they become sexually mature adults and acquire adult 

plumage.  Bald Eagles may weigh 8 to 14 pounds and have a wingspan of 5 to 8 feet, and as typical for 

most raptors, females are larger than males.  Bald Eagles favor roosting, foraging, and nesting habitat 

containing large diameter trees with open branch structures in close proximity to open waters that support 

an adequate food supply.  Bald Eagles are opportunistic feeders.  Fish comprise much of their diet, but 

they also eat waterfowl, shorebirds, colonial waterbirds, turtles, snakes, small mammals, and carrion 

(Buehler 2000).   

Breeding pairs occupy territories, areas they will typically defend against intrusion by other eagles or 

raptors.  Bald Eagles exhibit high nest site fidelity and nesting territories are often used year after year.  

Bald Eagles prefer to nest in trees but will sometimes nest on rock cliffs/outcrops, on human-made 

structures (e.g., power poles, communication towers), and rarely on the ground.  An active nest is a nest 

that is attended (built, maintained, or used) by a pair of Bald Eagles during a given breeding season, 

whether or not eggs are laid.  In addition to the active nest, one or more “alternate” nests, may be built or 

maintained by a single pair, often within their territory, but not used for breeding.  Alternate nests may be 

used for breeding if the primary nest is no longer desirable as a breeding location (e.g., because of 

disturbance or the destruction of the nest tree).  Nesting activity begins several months before the 

breeding season, and egg-laying in Oklahoma typically occurs from December to February but may start 
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as early as October (Reinking 2004; see Table 4-1).  Eagles typically lay one to three eggs once a year, 

which hatch after about 35 days.  The young eagles fledge at three months of age but remain dependent 

on their parents for up to two months or more.  

Table 4-1 Bald Eagle Nesting Chronology in Northeast Oklahoma 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

 Nest Building  

 Egg Laying/Incubation  

 Hatching/Rearing Young  

 Fledging/Post-fledging Dependency  
Source: USFWS 2007; Reinking 2004; Buehler 2000 

In the fall, the majority of Bald Eagles that reside/breed in northern latitudes begin moving to their 

wintering grounds in the south, with the greatest numbers migrating in late October and November.  Bald 

Eagles that reside/breed in warm southern climates may remain on or near their nesting territories year-

round.  Bald Eagles in cooler climates will migrate as prey becomes more difficult to find, with adults and 

juveniles migrating separately. 

Wintering Bald Eagles occur throughout the United States.  Bald Eagles are sociable on their winter 

range and frequently concentrate in large numbers at major river systems and large bodies of water 

where food is abundant.  They often roost communally overnight, and the same roost trees are used for 

several years.  Roosts are often in locations protected from the wind by vegetation or terrain.  Bald 

Eagles may also spend a substantial portion of the non-nesting period in terrestrial habitats far from open 

water, preying on small mammals or scavenging on carrion such as big game or livestock.   

4.2.1.1 Population and Distribution 

The Bald Eagle was listed as endangered in 1978 under the ESA due to population declines caused 

primarily by pesticides and other environmental contaminants.  The Bald Eagle was removed from the 

Federal List of Endangered and Threatened Wildlife in 2007 (72 FR 37346, July 9, 2007), following its 

reclassification in 1995 from endangered to threatened.  The species remains protected under the 

BGEPA.  As a result of these protections, over the last several decades Bald Eagles have been 

extensively surveyed throughout their breeding and wintering range.  Within the lower 48 states and the 

District of Columbia, the 2007 Bald Eagle population was estimated to be about 11,040 pairs based on 

data collected by state and federal agencies (Suckling and Hodges 2007).  With the successful recovery 

of the Bald Eagle, many state agencies no longer conduct surveys to estimate local populations and nest 

distributions.  As discussed in Section 1.1.2, in 2016 we issued the Status Report as a supporting 

document to the PEIS (USFWS 2016a, 2016c).  Based on our analysis, the median 2009 Bald Eagle 

population for the United States (excluding Alaska) was 72,000 and 143,000 for all of the United States 

(USFWS 2016c, 52).  The median 2009 population for the Central Flyway EMU, where the Project is 

located, was 3,000 Bald Eagles (USFWS 2016c, 52).  We have incorporated these estimates into our 

analysis in this EA. 

Oklahoma supports a growing nesting population of Bald Eagles with about 80-85 breeding pairs in 2010 

(ODWC 2013).  Most of the breeding pairs occur in the eastern third of the state, especially along the 

Arkansas, Grand, Illinois, and lower Canadian Rivers.  An intensive Bald Eagle release effort was the 
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cornerstone for Oklahoma’s recovery efforts.  Between 1985 and 1990, the ODWC’s Wildlife Diversity 

Program assisted the George M. Sutton Avian Research Center with the release of 90 eaglets in eastern 

Oklahoma.  Since those efforts, the number of nesting pairs has increased from zero in 1990 to likely 

more than 80 pairs today. 

Bald Eagles are present year-round in northeast Oklahoma where the Project is located.  Typically, 

migrants and winter residents begin arriving in late October, with peak numbers in January coinciding with 

coldest winter weather.  Most regional migrants depart for their northern breeding range by the end of 

March.  Wintering Bald Eagles are found statewide, with concentrations on most of the rivers and large 

lakes/reservoirs.  During severe winters in the northern states and Canada, anywhere from 800 to 1,500 

Bald Eagles may overwinter in Oklahoma (ODWC 2013).  While wintering Bald Eagle populations across 

the Conterminous United States are showing an estimated 0.6% increase from 1986-2010, the wintering 

population in Oklahoma is showing an estimated 1.2% decrease for the same span of years (Eakle et al. 

2015). 

4.2.1.2 Occurrence and Distribution in Project and Project Area 

Between 2010 and 2011, the Applicant conducted one year of site specific avian use surveys, including: 

avian point-count surveys, raptor surveys, and an aerial survey for Bald Eagle nests (Normandeau 2012a, 

2012b).  In Addition, the Applicant completed post-construction eagle nest surveys in spring 2016 and 

spring 2017 (Chodachek 2016; WEST 2017).  The methods and results of these surveys, as well as other 

information pertaining the Bald Eagle occurrence and distribution in the Project Area are summarized 

below.  Pre-construction eagle surveys are also described in the ECP (Appendix A). 

Bald Eagle Activity 

The Applicant conducted point count surveys twice each month from September 2010 until August 2011.  

Eleven point count locations were distributed within (n = 10) and outside (n = 1) the Project boundary.  

Each point count was conducted for 10 minutes and all birds seen or heard within an unlimited radius 

were recorded.  Point counts were performed from 30 minutes before sunrise until the counts were 

completed during the day; time activity budgets for birds soaring in the afternoon hours were recorded 

during another survey (described below).  Data recorded included species, abundance, flight height, flight 

direction, and general behavior.   

During point count surveys, observers recorded 24 Bald Eagle sightings with the highest abundance in 

January and February.  Fifty percent (12) of the eagle sightings were observed at one point north of the 

Project near a 77-acre reservoir, Phillips Lake.  This point had 10 times the Bald Eagle observations (0.67 

birds per count) than all observations from the 10 points within the Project (0.067 birds per count).  Flight 

height (i.e., above ground level) observations of Bald Eagles were similar across all points with nine 

(37.5%) eagles observed flying < 150 feet, seven (29.2%) observed flying > 150 feet, and eight (33.3%) 

perched.  Of the 16 birds observed in flight, 11 (68.8%) were observed at Point 1 (outside the Project) 

and the rest were observed at points inside the Project.  Of the eight eagles observed perching, seven 

(87.5%) were observed inside the Project, while only one (12.5%) was observed outside the Project.  

These observations were conducted in the morning hours; therefore, conclusions from these data are 

limited to this time period.   
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The Applicant conducted raptor surveys during the afternoon hours by monitoring raptors at the Project 

for flight height, behavior, and direction.  Raptor surveys were performed by driving the roads within the 

Project and looking for perched or in-flight raptors, specifically Bald Eagles.  Once a raptor was spotted, it 

was observed for up to 1 hour, and the amount of time the bird spent in flight versus perched was 

recorded.  The raptor surveys focused specifically on Bald Eagles, although raptor behavior from other 

species was also recorded.  Data collected from Bald Eagle observations during the raptor surveys 

showed that Bald Eagles spent 1,020 (91.7%) survey minutes perching and 92 (8.3%) minutes in flight.  

Of the observations in flight, 27 minutes (29.4%) were spent flying less than 150 feet high and 65 minutes 

(70.6%) were spent flying >150 feet high.   

On December 5, 2012, the Osage Nation provided us with documentation of the presence of Bald Eagles 

in the Project and their cultural significance to the Osage Nation (see Section 4.5).  Osage Nation tribal 

members and staff have documented the presence of Bald Eagles at and around the Project.  Given the 

cultural and religious significance of the Bald Eagle to the Osage Nation, the Osage Nation Environmental 

and Natural Resource Department (ENR) implemented a program in 2010 to train ENR staff to identify 

and record eagle sightings on the surface lands above the Osage Nation's mineral estate.  Through this 

program, 35 Bald Eagle sightings were recorded between 2010 and 2012, with several sightings 

occurring at or in the immediate vicinity of the Project.  Similar to the Applicant, the Osage Nation reports 

the majority of Bald Eagle observations occurred between November and March with only a few sightings 

in the summer months; a number of Bald Eagle nests at and in the vicinity of the Project, including Nest 

11 (“Little Chief Nest”; see below); and that Bald Eagle flight paths occur over the Project.   

The Osage Nation also brought attention to observations of Bald Eagles at Tallgrass Prairie Preserve 

during the National Audubon Society’s Christmas Bird Count (CBC).  The center of this count circle is 

about 13 miles from the Project’s eastern boundary.  In the last 10 years (2007-2016), 116 Bald Eagles 

(average = 11.6 Bald Eagles/year) were recorded in the Tallgrass Prairie Preserve CBC circle.  Five or 

more Bald Eagles were recorded each year for the past 10 years (National Audubon Society 2017).  

The Project site does not appear to function as a major migratory corridor for raptors.  The flight paths for 

Bald Eagles appear to be concentrated around Phillips Lake, approximately 1.5 mile north of the Project, 

and in the north-central portion of the Project.  The topography within the Project does not contain 

features such as cliffs, buttes, ridgelines, or shorelines that typically concentrate raptor migration activity.  

Bald Eagle activity is concentrated at open water resources outside of the Project (i.e., Kaw Lake, Phillips 

Lake, Arkansas River).  No high-quality roosting, foraging, and nesting habitat occur within the Project; 

however, Bald Eagles occasionally use habitat within the Project for these purposes.  Bald Eagles using 

nests in the vicinity of the Project appear to forage at nearby open water resources outside of the Project 

more than within the Project. 

There are no large bodies of water within the Project except for a 12-acre lake associated with a quarry 

on the west side of the Project.  This quarry lake and the other small, man-made lakes within the Project 

could attract foraging eagles, but likely in low numbers due to their size.  No standardized surveys for 

prey abundance were conducted at these lakes.  Phillips Lake, north of the Project, attracts Bald Eagles 

presumably to feed on fish and waterfowl.  One of Oklahoma’s largest populations of wintering Bald 

Eagles occurs annually at Kaw Lake, a 17,040-acre reservoir with 168 miles of shoreline that is about 6 

miles west-northwest of the western edge of the Project.  Throughout 11 annual surveys, conducted 

between 1986 to 2012, an average of 77 Bald Eagles were counted at Kaw Lake during the Midwinter 
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Bald Eagle Surveys.  These nationwide ground and aerial surveys take place during the first two weeks of 

January each year, are conducted by several hundred individuals who count eagles along standard, 

nonoverlapping survey routes, and are coordinated by the USACE (Steenhof et al. 2008).  The Arkansas 

River system has supported the majority of known Bald Eagle nests in the state, as well as winter 

residents.  Highway 60 runs along the southern boundary of the Project, and raptors could be attracted to 

carrion along the highway.  Several livestock operations occur within the vicinity of the Project and 

carcasses not properly disposed are scavenging opportunities for raptors as well.   

Bald Eagle Nesting 

The Applicant conducted a pre-construction aerial survey for Bald Eagle nests on March 22, 2011 using a 

helicopter.  The observer flew low-altitude flights (250 to 500 feet), while searching the Project and 

surrounding locations for Bald Eagle nests.  The helicopter flew for 332 miles and the survey took about 4 

hours to complete.  The helicopter flew all the wooded areas where Bald Eagles would have the 

opportunity to build nests.  Wooded areas were isolated in small patches and could be adequately 

surveyed by one observer.  All nest locations were recorded with a global positioning system (GPS) unit.   

Five Bald Eagle nests were observed during the pre-construction aerial eagle nest survey within the 

Project Area.  In the nest survey results, Normandeau Associates, Inc. (Normandeau) stated none of the 

nests were active; however, based on the photographs and descriptions provided in the ECP, we 

consider three of the nests as “in-use nests”2 and two as “alternate nests” (Appendix A).  In the ECP’s 

photographs, one nest had an eaglet and a rabbit carcass in it and two nests appear freshly lined and/or 

had adult Bald Eagles present at the nest.  One alternate nest did not appear to be lined and the other 

alternate nest was described in the text as “dilapidated”.  During the Applicant’s 2011 surveys, adult Bald 

Eagle activity was observed early in the breeding season within the immediate vicinity of one nest (Nest 

11 or “Little Chief Nest”) near the Project’s southeastern boundary.  On November 15, 2012, during a site 

visit, we found the tree that this nest was built in had fallen and the nest materials were found on the 

ground.  Bald Eagle nests observed within the Project Area are shown in Figure 4-1. 

The Applicant completed post-construction eagle nest surveys in spring 2016 and spring 2017 

(Chodachek 2016; WEST 2017).  These surveys were completed by Western EcoSystems Technology, 

Inc. (WEST) on March 17, 2016 and March 12, 2017 within the Project Area.  Both years, the Project 

Area was searched for Bald Eagle nests by an observer and a pilot in a helicopter at low altitude (150-200 

feet) by flying suitable nesting habitat.  Information recorded for each nest included species, nest status, 

number of adults/young/eggs present, nest condition, and GPS location.   

  

                                                      
2We define an eagle nest as: (1) “in-use” – a “bald or golden eagle nest characterized by the presence of one or more 
eggs, dependent young, or adult eagles on the nest in the past 10 days during the breeding season. This definition 
includes the period when adults are displaying courtship behaviors and are building or adding to the nest in 
preparation for egg-laying.”  (2) “alternate nest” – “one of potentially several nests within a nesting territory that is not 
an in-use nest at the current time. When there is no in-use nest, all nests in the territory are 'alternate nests’” (81 FR 
91507, Dec. 16, 2016).  The Applicant’s eagle nest surveys use different terms than these as they were written prior 
to the 2016 Eagle Rule Revisions. 
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Figure 4-1 Bald Eagle Nest Locations   
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Of the five nests observed in 2011, one was in-use in 2016 (Nest 2) and no Bald Eagle activity was 

observed at the four others (Nest 4, Nest 6, Nest 7, and Nest 12); WEST confirmed that Nest 11 (Little 

Chief Nest) and its nest tree had fallen over.  In addition, WEST documented three new Bald Eagle nests 

in 2016, two of which were in-use (Nest 1 and Nest 5) and one alternate nest (Nest 7) (Chodachek 2016).  

In 2017, WEST observed five in-use nests (Nests 1, 5, 12, 13, and 14) and nine alternate nests within the 

Project Area (see Figure 4-1).  Two nests were in-use in both 2016 and 2017 (Nest 1 and 5) (WEST 

2017).   

4.2.2 Golden Eagle 

The Golden Eagle is a large bird of prey with dark-brown feathers mixed with a variable amount of 

golden-brown feathers.  Juvenile Golden Eagles are generally darker brown than adults with white 

patches on the wings and tail.  Adult plumage coloration is usually developed by five years of age.  

Golden Eagles may weigh 7 to 13 pounds and have a wingspan of 6 to 7 feet, and females are larger 

than males.  Golden Eagles breed in open habitats such as shrublands, grasslands, and farmland 

primarily in the rocky terrain of the western United States.  During the winter, they can be found in open 

habitats with native vegetation, including grazed grassland and shrubland.  They may also be found near 

reservoirs and wetland systems that provide waterfowl hunting opportunities during the winter.  Their 

main food sources are small mammals such as hares (Lepus spp.), rabbits (Sylvilagus spp.), and prairie 

dogs (Cynomys spp.), and they will frequently feed on carrion, especially during the winter.  Golden 

Eagles will hunt cooperatively for larger prey such as ungulates, foxes, and grouse. 

4.2.2.1 Population and Distribution 

Golden Eagles feed primarily on small mammals and were, therefore, not as susceptible to the pesticides 

and other environmental contaminants that caused the Bald Eagle population declines in the 1960s and 

1970s.  The Golden Eagle was included in the BGEPA in 1962 and is afforded the same protection as the 

Bald Eagle.  Research on Golden Eagle biology has been less extensive than for the Bald Eagle primarily 

because the Golden Eagle has never been listed under the ESA.  Therefore, long-term population trends 

across the United States and within regions are not fully understood, but some populations are believed 

to be declining.  In 2004, 21,000 to 35,000 Golden Eagles were estimated to occur in the Great Basin and 

Rocky Mountains in the United States (Good et al. 2004).  We estimated the median 2014 Golden Eagle 

population for the United States (including Alaska) to be 40,467.  The median 2014 population for the 

Central Flyway EMU, where the Project is located, was 15,327 Golden Eagles (USFWS 2016a). 

Golden Eagles are present in Oklahoma from late-October to mid-March in the western third of the state.  

They occur in the eastern third of the state during the winter on rare occasions.  Breeding occurs only in 

Cimarron and Texas counties in the Oklahoma panhandle, which are at least 300 miles from the Project, 

and only two to four nesting pairs occur in Oklahoma (OBRC 2014; ODWC 2011).  Due to their rarity in 

the state, data on Golden Eagle range and population size in Oklahoma are limited. 

4.2.2.2 Occurrence and Distribution in Project Area and Vicinity 

On behalf of the Applicant, Normandeau conducted site-specific bird surveys during 2011 (see Section 

4.2.1.2).  During the raptor surveys, one Golden Eagle was observed flying north at 150 feet above 
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ground level for 4 minutes until it flew out of sight.  Golden Eagles were not observed during the avian 

point count surveys, nest surveys, or during other site visits.   

On December 5, 2012, the Osage Nation provided us with documentation of Golden Eagle sightings on 

the surface lands above the Osage Nation's mineral estate as recorded by tribe members.  Through the 

Osage Nation ENR’s program to train ENR staff to identify and record eagle sightings on the surface 

lands above the Osage Nation's mineral estate, tribe members observed at least four Golden Eagles 

between 2010 and 2012.  These sightings were generally on the eastern edge of the surface lands above 

the Osage Nation's mineral estate, about 15 miles from the Project, between August and March.  Golden 

Eagles were also recorded one year during the Tallgrass Prairie Preserve CBC in the last 10 years (2007 

to 2016).  Two Golden Eagles were recorded in 2014 (National Audubon Society 2017). 

Golden Eagles wintering in eastern Oklahoma may be found in open grassland habitats such as those 

present in the Project; however, the Project does not support large populations of hares, rabbits, or 

prairie-dogs, which may attract foraging Golden Eagles.  Golden Eagles will scavenge on carrion and 

may be attracted to carcasses along Highway 60 and State Highway 18.  Given the rarity of Golden 

Eagles in eastern Oklahoma and the absence of prey within the Project, Golden Eagles are expected to 

occur infrequently in the Project Area. 

4.3 THREATENED AND ENDANGERED SPECIES 

On June 6, 2017 we complete an Intra-Service Section 7 Biological Evaluation to fulfill the requirements 

of the ESA to ensure that issuance of a Bald Eagle ITP is not likely to jeopardize the existence of any 

listed species or result in the destruction or adverse modification of designated critical habitat (see 

Section 1.1.4).  The Section 7 evaluation identified the following species as pertinent to the evaluation:  

• the endangered American Burying Beetle (Nicrophorus americanus),  

• the endangered Interior Least Tern (Sternula antillarum athalassos),  

• the endangered Neosho Mucket Mussel (Lampsilis rafinesqueana),  

• the threatened Piping Plover (Charadrius melodus),  

• the candidate species Rattlesnake-master Borer Moth (Papaipema eryngii),  

• the threatened Red Knot (Calidris canutus rufa), and  

• the endangered Whooping Crane (Grus Americana).   

Our Oklahoma Ecological Services Field Office determined the proposed issuance of a Bald Eagle ITP to 

the Applicant does not require further formal or informal consultation to address ESA-protected species 

(USFWS June 6, 2017; Appendix D). 

4.4 OTHER MBTA-PROTECTED BIRDS 

The Project Area encompasses portions of three BCRs, which are ecologically distinct areas with similar 

bird communities, habitats, and management issues (NABCI International 2017).  Six of these BCRs 

occur within the state of Oklahoma, and the Project is within the Eastern Tallgrass Prairie BCR (BCR 22).  

The Project Area also encompasses portions of the Oaks and Prairies BCR (BCR 21) and the Central 
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Mixed-Grass Prairie BCR (BCR 19) (see Figure 2-1).  Oklahoma’s avian fauna includes about 385 

species in 55 families that occur annually within the state; of these species about 285 regularly occur in 

the tallgrass prairie (BCR 22) portion of Oklahoma, where the Project is located.  About 118 species have 

at least a small nesting population within BCR 22; this BCR is especially important to tallgrass prairie 

dependent birds and to transitional shrubland species (ODWC 2005).  Important habitat types within this 

region include bottomland hardwood forest, riparian forest, upland oak woodlands, tallgrass prairies, and 

transitional shrublands.   

There are currently no state-listed threatened or endangered bird species within the potential to occur in 

Osage County, Oklahoma, apart from those protected under the ESA (ODWC 2016), which are discussed 

in Section 4.3.  Non-threatened or endangered birds that are protected under the MBTA occur year-round 

in the Project region, including migrating birds (spring and fall), summer resident breeding birds, and 

wintering birds.  The Project is located in the Central Flyway, which is a major migration corridor for birds.  

The following sections discuss non-threatened or endangered bird species or species groups that require 

evaluation under Executive Order 13186, “Responsibilities of Federal Agencies to Protect Migratory 

Birds” (66 FR 3853, Jan. 17, 2001. 

The Applicant voluntarily prepared a BBCS consistent with the WEG to reduce the risk to birds and bats 

as a result of construction and operations of the Project (Appendix B; Normandeau 2015).  The BBCS 

also provides some discussion concerning bird and bat use and occurrence at the Project.  The Applicant 

conducted bird surveys twice a month at the Project from September 2010 through August 2011 

(Normandeau 2012b).   

4.4.1 Birds of Conservation Concern  

We maintain a list of Birds of Conservation Concern (BCC), which identifies species within specific 

regions that have additional reasons for conservation concern (USFWS 2008b).  BCC are species, 

subspecies, and populations of all migratory nongame birds that, without additional conservation actions, 

are likely to become candidates for listing under the ESA (USFWS 2015).  Table 4-2 includes a list of 

BCC species for BCRs 19, 21, 22 that were observed during the Applicant’s 2011 point-count surveys in 

the Project (Normandeau 2012b). 

Table 4-2 BCC Species Identified in the Project 

 BCC 

Species BCR 22 BCR 21 BCR 19 

Pied-billed Grebe (Podilymbus podiceps) X   

Bald Eagle (Haliaeetus leucocephalus) X X X 

Swainson's Hawk (Buteo swainsoni)   X 

Solitary Sandpiper (Tringa solitaria) X  X 

Upland Sandpiper (Bartramia longicauda) X  X 

Northern Flicker (Colaptes auratus) X   

Scissor-tailed Flycatcher (Tyrannus forficatus)  X X 

Loggerhead Shrike (Lanius ludovicianus) X X X 

Bell's Vireo (Vireo bellii) X X X 
Sprague's Pipit (Anthus spragueii)  X X 

Cassin’s Sparrow (Peucaea cassinii)   X 

Grasshopper Sparrow (Ammodramus savannarum) X   
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 BCC 

Species BCR 22 BCR 21 BCR 19 

Dickcissel (Spiza americana) X   

Smith's Longspur (Calcarius pictus) X X X 

Chestnut-collared Longspur (Calcarius ornatus)   X 
Orchard Oriole (Icterus spurius)  X  

Sources: Normandeau 2012b; USFWS 2008b 

 

4.5 LOCAL NATIVE AMERICAN CULTURAL AND RELIGIOUS 
VALUES 

4.5.1 Bald Eagles 

The Project is located on privately owned surface lands above the Osage Nation's mineral estate, which 

is approximately 1,475,000 acres of land within Osage County, Oklahoma.  We must consider “the 

cultural significance of a local eagle population” to tribes such as the Osage Nation (50 CFR §22.6(e)(5)).  

Native American interests are unique because the tribes are sovereign governments.  While the cultural 

significance of Bald Eagles is broad-based and not limited to ethnic origin, there is a separate federal 

trust responsibility to tribes, which safeguards indigenous religious practices, cultural practices, places, 

sites, and objects.  As described in Section 1.1.6, we have consulted with the Tribes concerning the 

potential issuance of an ITP to the Project (also see Appendix D). 
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5.0 ENVIRONMENTAL CONSEQUENCES 

The purpose of this EA is to evaluate the effects of the proposed federal action and alternatives under 

consideration, namely, the issuance of a Bald Eagle ITP.  An important element of the evaluation is 

assessing the potential impacts of the alternatives on the affected environment, including direct effects, 

indirect effects, and cumulative effects.  This section describes the likely effects of each of the 

alternatives with respect to two factors: (1) the specific environmental resources that might be affected; 

and (2) the range or types of effects the alternatives might have with respect to direct, indirect, and 

cumulative effects.  Effects can be beneficial or adverse; major, moderate, or minor; and short- or long-

term.  We evaluate the intensity of an affect using the following definitions:  

• Negligible – Minimal impact on the resource would occur; any change that might occur would be 

barely perceptible and not easily measurable. 

• Minor – Change in a resource would occur, but no substantial resource impact would result; the 

change in the resource would be detectable but would not alter the condition of the resource. 

• Moderate – Noticeable change in a resource would occur and this change would alter the 

condition of the resource, but the integrity of the resource would remain intact. 

• Major – Substantial impact or change in a resource would occur that is easily defined and highly 

noticeable and that measurably alters the condition of the resource; the integrity of the resource 

may not remain intact. 

The cumulative effects for all alternatives are addressed in a separate section at the end of this chapter.  

All alternatives will be assessed for adherence with 50 CFR §22.26, as amended, including an evaluation 

of the compatibility of estimated eagle take with the eagle preservation standards at 50 CFR §22.26.   

5.1 EFFECTS COMMON TO ALL ALTERNATIVES 

5.1.1 Estimated Take of Bald Eagles 

Under all alternatives, the Project is expected to take Bald Eagles.  A fundamental component of our 

decision process for an ITP is the evaluation of Bald Eagle fatalities likely to occur from operation of the 

Project.  We use the eagle fatality estimate to determine if the level of take is compatible with the eagle 

preservation standard in the BGEPA and the PEIS analysis pursuant the current ITP regulation.  The 

2016 Eagle Rule Revisions established the conservative take thresholds analyzed in the PEIS, which are 

set at 6% of the Central Flyway EMU, and 5% cumulative authorized take and 10% unauthorized take of 

the LAP for Bald Eagles (50 CFR 22.26(e)(4); USFWS 2016c, Section 2.7).  As detailed in the Status 

Report, the conservative Bald Eagle take limit for the Central Flyway EMU (based on 2009 population 

estimates) is 70 Bald Eagles (USFWS 2016a, 8).  We calculated the Project’s LAP Bald Eagle population 

to be an estimated 213 eagles, 5% of which is 10.7 Bald Eagles (i.e., 11 individual eagles; see Section 

5.7.2).  As of December 2018, we have issued permits for take of 11.97 Bald Eagles within the Central 

Flyway EMU.  Currently, including the take that would be authorized for the Project, cumulative 

authorized take within the Project’s LAP is 4.07 Bald Eagles.  Issuing this permit would not surpass the 
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thresholds established for take at the EMU or LAP scale, the environmental effects of which were 

analyzed in the 2016 PEIS (see USFWS 2016c, Section 3.2, which is incorporated by reference here).  

In the ECPG (USFWS 2013), we provide a mathematical model to estimate fatality risk at wind project 

sites (a collision risk model or CRM).  The CRM relies on the assumption that there is a positive 

relationship between the number of minutes eagles spend flying within proximity to turbines (during 

preconstruction studies prior to presence of turbines), the number of turbines, the size of the turbines, and 

the collision risk to eagles (USFWS 2013; 81 FR 91494-91554, Dec. 16, 2016).  We are aware of 

arguments that our model predicts unrealistically high rates of Bald Eagle fatalities at wind facilities.  We 

do not disagree that Bald Eagles may prove to be less at risk from blade-strike mortality than Golden 

Eagles, but the Bald Eagle data available are insufficient.  There are plausible reasons to expect Bald 

Eagles mortality rates to be more variable than Golden Eagle rates, such as:  (1) Bald Eagles congregate 

in larger numbers than Golden Eagles, where they engage in social behaviors that may increase their risk 

to blade strikes at a project sited in such an area; (2) in some of the areas where Bald Eagles congregate, 

there are multiple Bald Eagle fatalities each year from collision with static power distribution lines and 

vehicles, suggesting that as a species they do not possess a superior ability to avoid collisions; and (3) a 

thorough study in Norway documented a substantial population-level negative effect of a wind facility 

there on a population of the closely related eagle species as a result of blade-strike mortality (Nygaard 

2010).  Furthermore, if the CRM is overestimating potential Bald Eagle take, it is only likely to be a 

problem for the first 5 years of any ITP we issue because site-specific post-construction monitoring data 

will be incorporated into the CRM and we will adjust the ITP’s take number accordingly.  While we will 

continue to refine our CRM as more scientific information and data from wind projects become available, 

we will continue to use the current conservative model (81 FR 91522, Dec. 16, 2016).  The latest iteration 

of the CRM (August 2014) was used to predict fatalities at the Project.  

The fatality prediction for the Project, using our CRM (excluding hours when the turbines are predicted to 

not be operating), is a mean of 2.0 Bald Eagles per year (standard deviation [sd] = 1.5) with an 80% 

upper confidence limit of 2.9 Bald Eagles per year3. Thus, the model predicts that over a 5 year period, 

14.5 Bald Eagles will be killed incidentally to the operation of the Project.  Though the model prediction 

includes partial fatalities, the ITP itself must assume only whole eagles.  For permitting purposes all 

numbers of fatality estimates are rounded up to the next whole eagle.  The fatality estimate of 2.9 per 

year is reflected in the ITP authorization for 15 eagles per 5 year period.  The level of Bald Eagle take is 

expected to be the same under all alternatives. 

The Applicant devoted only one year to on-site surveys of eagle activity and total effort (220 10-minute 

point count surveys) was small relative to the size of the Project.  Each survey was also shorter than 

currently recommended (only 10 minutes rather than 1 to 2 hours); however, the surveys were initiated 

prior to our issuance of the Draft ECPG.  These shortcomings increased the level of uncertainty in our 

CRM and resulted in a higher Bald Eagle take estimate.  However, should we issue an ITP with a 

duration of more than 5 years to the Applicant (Alternatives 3 and 4), we will re-evaluate the Project’s 

Bald Eagle take permit at 5-year intervals.  In the PEIS, we selected a conservative approach to eagle 

take thresholds and therefore authorized take (in this case, 3 Bald Eagles per year) is expected to be 

higher than the actual take (81 FR 91516, Dec. 16, 2016).  The 5-year reviews provide the opportunity for 

us to adjust authorized take at the Project and the corresponding available take within the EMU and LAP.  

                                                      
3 The Service uses the upper 80% quantile of fatality distribution to determine permit limits in an effort to avoid 
underestimating mortality rates (81 FR 91494-91554, Dec. 16, 2016). 
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Our CRM was designed so that the model can be updated with new information as it becomes available 

to generate more accurate estimates of potential take.   

A take limit of 3 Bald Eagles per year is below the Central Flyway EMU threshold of 70 Bald Eagles and 

the LAP threshold of 11 Bald Eagles.  The take proposed here would not exceed the thresholds 

established by the PEIS for either the LAP or EMU (see Section 5.7.2 for details; USFWS 2016c, 63).  

Therefore, under all alternatives, Bald Eagle populations are likely to increase within the next 100 years 

(USFWS 2016c, 61 and 64).  The cumulative effects of authorizing Bald Eagle take at the Project along 

with other sources of take are discussed in Section 5.7.2. 

Bald Eagle take at the Project is most likely to occur from eagles colliding with wind turbines.  Take would 

include eagles injured but not killed as a result of the collision.  Bald Eagle activity at the Project was 

during the winter (October through March).  Bald Eagle fatalities are most likely to occur during the winter 

but could happen at any time of year since Bald Eagle’s breed in the Project Area.  Take at the Project 

could include immature, adult, winter-resident, or breeding eagles.  The loss of a migrant Bald Eagle 

would not directly affect the local population but could affect the breeding population to which it belonged.  

In the PEIS, we chose to manage eagle populations within flyway EMUs because they more accurately 

correspond to the annual movements and migratory cycles of Bald Eagles (USFWS 2016c, 70).  

The loss of an immature bird would mean the loss of future breeding potential and its contribution to the 

overall population.  Bald Eagles do not generally reach breeding age until their fifth year of life and 

disperse an average of 86 mi from their place of birth, the average natal dispersal distance, before 

establishing a breeding territory (USFWS 2016c, 60).  This dispersal distance has been taken into 

account in the LAP analysis in Section 5.7.2.  Effects from the loss of an immature Bald Eagle would 

probably take years to be noticeable within the population – the amount of time it would have taken it to 

reach breeding maturity.  The loss of an immature Bald Eagle affects the local population less than the 

loss of an adult at breeding age.  Small changes in population dynamics might occur, but the overall 

effect of Bald Eagle take at the Project is expected to be minor.  Our take thresholds for the EMUs and 

LAP take into account age-specific survival rates, productivity, and density-related responses (USFWS 

2016c, 49-55).  See Section 3.2.1.2 of the 2016 PEIS for a detailed analysis of the effects of our eagle 

management program on the demographics of Bald Eagle populations; this analysis is incorporated into 

this EA by reference (USFWS 2016c).   

5.1.2 Estimated Take of Golden Eagles 

Take of Golden Eagles would not be allowed under any alternative.  The Project is not expected to take 

Golden Eagles under any alternative given their rarity in eastern Oklahoma.  Furthermore, the effects of 

any minimization or mitigation measures that are part of any action alternative would be expected to have 

a negligible impact on Golden Eagles due to their rarity in the area.  The Applicant recorded one Golden 

Eagle at the Project during pre-construction surveys.  See Section 4.2.2.2 for detailed discussion of 

Golden Eagle occurrence and distribution in the Project Area.  

5.1.3 Eagle Nest Disturbance or Territory Loss 

Since the Project is built and operational, disturbance of nests or roosts is not expected to occur under 

any alternative.  Bald Eagles are unlikely to build new nests within the Project boundary given the lack of 
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trees (see Section 1.2.1), and all known nests are ≥ 2 mi from the Project’s turbines (see Section 4.2.1.2).  

All nests are greater than 660 feet from Project infrastructure, the largest recommended buffer to avoid 

nest disturbance in our “National Bald Eagle Management Guidelines” (USFWS 2007). 

5.1.4 Threatened and Endangered Species 

As discussed in Section 4.3, our Section 7 evaluation determined the proposed issuance of a Bald Eagle 

ITP to the Applicant does not require formal or informal consultation to address ESA-protected species or 

candidates for listing.  The issuance of a Bald Eagle ITP to the Applicant will therefore have no effect on 

T/E species under any of the alternatives.  The adaptive management measures such as turbine 

curtailment during the winter or power pole retrofitting will not benefit the T/E bird species with the 

potential to occur at the Project because these species only occur in the area during migration or the 

summer, or they do not land on power poles (see Section 4.3 for more about these species).  None of the 

alternatives are expected to affect the American Burying Beetle, Neosho Mucket, or Rattlesnake-Master 

Borer Moth. 

5.1.5 Other Wildlife 

As the Project is operational, the only potential effect on other wildlife from issuing a Bald Eagle ITP to the 

Applicant is the indirect effect on predation rates from changes in Bald Eagle populations.  However, 

since the Project’s estimated take is expected to be the same for all alternatives (3 Bald Eagles per year), 

Bald Eagle populations within the EMU and LAP will change in the same way for all alternatives (see 

Section 5.1.1).  The minimization measures and adaptive management actions in the Alternatives 2 – 4 

will only be necessary to keep the Project’s estimated Bald Eagle take at or below 3 eagles per year.  

Therefore, the effects on other wildlife will be the same for all alternatives.   

Implementing the ECP could impact terrestrial wildlife during post-construction monitoring as searchers 

travel to and from turbines.  Incidental mortalities resulting from vehicle collisions could occur to local 

populations of turtles, snakes, lizards, and small mammals as biologists travel to and from the wind facility 

during post-construction monitoring for eagles.  However, there would be few potential effects to aquatic 

species of other wildlife.  In addition, the removal of carcasses from cattle operations could impact 

scavenger species such as Coyotes, Turkey Vultures, and carrion insects by reducing the carrion and 

potential foraging opportunities otherwise available.   

5.1.6 Native American Cultural and Religious Values 

Bald Eagles and their feathers are important elements in many Native American’s cultural and religious 

practices.  The tribes currently receive eagle feathers for religious use through the Service’s National 

Eagle Repository program.  Bald Eagle take at the Project will not decrease the availability of feathers 

through this program.  Any Bald Eagles carcasses discovered at the Project will be added to this 

program.  All action alternatives include mortality monitoring to discover eagle take at the Project. 

Take of Bald Eagles at the Project may result in fewer Bald Eagle sightings in the vicinity of the Project.  

As Bald Eagle take at the Project is not expected to exceed the EMU or LAP maximum allowable 

cumulative take, local and regional Bald Eagle populations are expected to remain stable or increase 

under all action alternatives.  Bald Eagle sightings on the surface lands above the Osage Nation's mineral 
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estate should be as frequent in the future as they currently are, if not more frequent given the increasing 

Bald Eagle population trend. In addition, the ECP and adaptive management that will be part of the 

Applicant’s ITP should be beneficial to eagles. 

5.2 EFFECTS COMMON TO ALL ACTION ALTERNATIVES 

5.2.1 Implementation of ECP 

Under all action alternatives, the Applicant’s ECP will be incorporated as part of the Bald Eagle ITP.  The 

elements of the ECP most relevant to the ITP are the minimization measures (cattle carcass removal), 

post-construction monitoring, and adaptive management as described in Appendix A.  Several livestock 

operations occur within the vicinity of the Project and carcasses not properly disposed of may attract 

eagles and other raptors.  Carcasses near turbines can increase the probability an eagle will collide with 

the turbine.  Minimizing cattle carcasses within the Project will affect eagles by decreasing the risk of 

collision.  The frequency and level of effort for the mortality monitoring will vary among the action 

alternatives but will be beneficial to eagles and our ability to manage them under all action alternatives.  

Monitoring provides the information necessary to appropriately set take limits (for the Project and other 

potential ITPs in the EMU or LAP); identify the need for and monitor the effectiveness of minimization and 

mitigation measures; and track eagle populations.  Adaptive management allows us to adjust the 

Applicant’s and our responses to thresholds of take such that we can potentially address “problem” 

turbines, eliminate ineffective eagle protection measures, add/modify/eliminate compensatory mitigation, 

etc., all of which will be beneficial to eagles and our management of eagles. 

5.3 ALTERNATIVE NO. 1 – NO ACTION 

Under the no action alternative, we would not issue a Bald Eagle ITP as described in Section 3.1.  The no 

action alternative provides a baseline against which action alternatives can be compared.  We would 

select this alternative if the application fails to meet one or more of the issuing criteria at 50 CFR §22.26, 

as amended, described in Section 1.1.2 or because the risk to eagles is so low that an ITP is 

unnecessary.  We have sufficient evidence to conclude the Project will take Bald Eagles (see Section 

5.1.1), and we are able to issue an ITP in accordance with the issuing criteria at 50 CFR §22.26, as 

amended.  Therefore, Alternative No. 1 is not our preferred alternative. 

5.3.1 Bald Eagle 

As with all alternatives, Bald Eagles are expected to be directly impacted through fatalities via collisions 

with turbines (see Section 5.1.1).  If we select this alternative, it is assumed the Project will continue 

operating with the potential to take Bald Eagles.  Such take would still be within the take limits of the EMU 

and LAP (see Section 5.1.1) but would be unauthorized without an ITP.  In addition, benefits to Bald 

Eagles from issuing the ITP would not be realized under the no action alternative.   

The operation of the Project is expected to take an estimated 3 annually or 15 Bald Eagles over 5 years.  

The estimated 3 Bald Eagles per year is below the Central Flyway EMU and LAP cumulative allowable 

take (see Section 5.1.1).  Without a Bald Eagle ITP, the Applicant would not be legally obligated to 

implement minimization measures, conduct continuing mortality monitoring, or implement adaptive 

management of eagle take, and Bald Eagles would not receive the conservation benefits from such 
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actions (see Section 5.2.1).  Under this alternative, formal post-construction monitoring would likely cease 

after the Applicant has completed the three years voluntarily committed to in the ECP.  Without formal 

mortality monitoring, take at the Project would have to be discovered either by chance or via specific 

investigation 

The no action alternative will have indirect effects on our permitting process and our capability to meet the 

requirements of the BGEPA.  Our ability to protect eagles under the BGEPA is facilitated by the 

willingness of developers of projects that may take eagles to apply for eagle ITPs, because ITPs give us 

the ability to continue monitoring mortality or implement conservation measures as necessary.  A key part 

of our ability to protect Bald Eagle populations is the usefulness of our CRM.  Without formal mortality 

monitoring at the Project, we will not receive the data that could help to refine the model and improve its 

accuracy or understand the influence of take on eagle populations. 

5.3.2 Migratory Birds 

The issuance of an eagle ITP will require mortality monitoring to evaluate actual eagle take at the Project.  

While this monitoring will be designed, and implemented to identify eagle carcasses, the monitoring may 

provide the opportunity to detect a mass mortality event or individual fatalities of MBTA-protected birds.  

We would provide any guidance requested by the Applicant in this circumstance, which could potentially 

have gone undocumented without the monitoring associated with the Bald Eagle ITP.  Under the no 

action alternative, this monitoring would likely cease after the completion of the three years of mortality 

monitoring the Applicant has voluntarily committed to and is in the process of conducting.  However, the 

monitoring is likely to provide a negligible benefit to migratory birds or our regulatory responsibilities.  

5.4 ALTERNATIVE NO. 2 – ISSUE A 5-YEAR BALD EAGLE ITP 

Under this alternative, we would issue as 5-year ITP for 15 Bald Eagles over 5 years as described in 

Section 3.2.  The ITP would require renewal after 5 years for the Project to have authorized take for the 

entire 30-year life of the Project.  As discussed in Section 3.2, we would select this alternative if we felt 

the uncertainty was too high to issue an ITP of longer duration and remain within the issuing criteria of 50 

CFR §22.26, as amended.  While the limited amount of pre-construction eagle-use data for the Project 

does increase the uncertainty of our Bale Eagle take estimate, the conservative estimate from our CRM is 

still below the EMU and LAP take thresholds (see Section 5.1.1).  In addition, our 30-year ITP alternatives 

have reviews and adaptive management strategies incorporated into the permit which will serve the same 

purpose as renewing the 5-year permit but with continued take provisions for the life of the Project.  

Therefore, Alternative No. 2 is not our preferred alternative. 

5.4.1 Bald Eagle 

The direct effect of Alternative No. 2 on Bald Eagles is the Project’s expected take of up to 15 Bald 

Eagles over the life of the Permit (5 years).  The impacts of direct take on Bald Eagles are the same for all 

alternatives and are discussed in Section 5.1.1.  Under this alternative, the Applicant would complete the 

3 years of mortality monitoring already in progress at the Project and would implement the adaptive 

management described in the ECP.  Both are beneficial to eagles in that they allow us to monitor take 

and adjust minimization and/or mitigation as necessary, thus contributing to our overall management of 

the species.  Should Project take exceed four Bald Eagles within a 12-month period or 10 within a 3-year 
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period, we will work with the Applicant to identify the cause, if possible, and implement minimization or 

mitigation measures to reduce take (see Appendix A).   

Authorizing a 5-year ITP as opposed to a permit of longer duration can have an indirect effect on our 

eagle permitting process and our capability to meet the requirements of the BGEPA.  Many of the 

industries seeking eagle ITPs develop projects with lifespans of longer duration than 5 years (e.g., the 

lifespan of most wind energy projects is 25 years or longer).  It appears that the primary factor 

discouraging developers from seeking eagle take permits under the 2009 Eagle Permit Rule was the 5 

year limit on those permits.  Among other goals, we established the 2016 Eagle Rule Revisions to align 

our permitting with the longer duration of industrial activities.  If there is no Bald Eagle take at the Project 

during the ITP duration, the Applicant may see future Bald Eagle ITPs as unnecessary even if the Project 

still has the potential for take. 

5.4.2 Migratory Birds 

The 3 years of mortality monitoring would occur at the Project under this alternative.  While this 

monitoring is meant to identify eagle carcasses, the monitoring may provide the opportunity to detect a 

mass mortality event or individual fatalities of MBTA-protected birds.  We would provide any guidance 

requested by the Applicant to implement corrective action in this circumstance.  However, such a mass 

mortality event is unlikely and therefore, detection of such an event is a negligible benefit.  The adaptive 

management options (e.g., turbine curtailment, power pole retrofitting) to reduce eagle take described the 

ECP may benefit other birds, but these benefits would be negligible.   

5.5 ALTERNATIVE NO. 3 – ISSUE A 30-YEAR BALD EAGLE ITP 
(PREFERRED ALTERNATIVE) 

Under this alternative, we would issue a 30-year ITP for up to 15 Bald Eagles per 5 years as described in 

Section 3.3.  We will review the ITP every five years to update take estimates and adjust permit 

conditions, as needed.  For instance, should new cost-effective avoidance measure become available, 

the 5-year review will give us the opportunity to consider these measures as options for the permit. This is 

our preferred alternative because it allows us to be involved in regulating eagle take at the Project for its 

entire lifespan.  This alternative also meets the requirements of our eagle preservation standards without 

being unnecessarily burdensome on the Applicant.  Bald Eagle take at the Project is expected to be 

within our EMU and LAP take thresholds, and we have no evidence to show unpermitted take within the 

LAP is excessive (Section 5.7.2).  Therefore, additional minimization measures or compensatory 

mitigation are unnecessary except as part of the adaptive management plan. 

5.5.1 Bald Eagle 

The primary effect of Alternative No. 3 is the ITP would allow the non-purposeful take of up to 15 Bald 

Eagles every 5 years for the 30-year life of the permit.  The impacts of direct take on Bald Eagles are the 

same for all alternatives and are discussed in Section 5.3.1.  Under Alternative No. 3, the minimization 

measures, post construction monitoring, and adaptive management described in the ECP would be 

implemented as a requirement of the ITP.  The effects of implementation of the ECP are discussed in 

Section 5.2.1. 
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The indirect effects of Alternative No. 3 have the potential to impact our permitting process and thus our 

ability to effectively manage eagles.  As discussed in Section 5.4.1, it appears that the primary factor 

discouraging developers from seeking eagle take permits under the 2009 Eagle Permit Rule was that 

those permits did not span the entire life of the project.  Although we do not encourage developers to 

build projects that may take eagles, issuing ITPs to such projects increases our ability to successfully 

monitor eagle take rates and manage eagle populations to the preservation standards of the BGEPA. 

5.5.2 Migratory Birds 

The effects of Alternative No. 3 on other birds are the same as the effects of Alternative No. 2 (Section 

5.4.2) but applied over 30 years as opposed to 5 years.  The mortality monitoring over 30 years provides 

more opportunity to detect mass mortality events, fatalities of other MBTA-protected species, or identify 

problem turbines, but the additional monitoring may also increase vehicle traffic at the Project.  We would 

provide any guidance requested by the Applicant related to MBTA-bird fatalities.  However, the effects are 

still expected to be negligible for both alternatives.   

5.6 ALTERNATIVE NO. 4 – ISSUE A 30-YEAR BALD EAGLE ITP 
WITH ADDITIONAL CONDITIONS  

Alternative No. 4 is the same as Alternative No. 3 (Section 5.5) but includes additional monitoring and 

compensatory mitigation conditions.  Mortality monitoring would include search plots and would occur at 

20% more of the turbines than outlined in the ECP.  The ITP would also include the retrofitting on 30 

power poles within 86 mi of the Project (Section 3.4).  We would select this alternative if the uncertainty in 

the predicted take at the Project was too high to meet our eagle protection standards and/or unpermitted 

take in the LAP was too high to allow for permitted take without requiring additional measures to reduce 

or offset take.  As discussed in Section 5.1.1, estimated take at the Project is below the thresholds for the 

EMU and LAP.  Also, as detailed in the 2016 PEIS, we have adopted conservative take thresholds and 

use a conservative estimate of take (USFWS 2016c, 29 and 52).  Thus we have increased the probability 

we are underestimating the number of eagles that can be removed while maintain stable populations, 

regionally and nationally, and overestimating take at the Project.  Our LAP analysis shows that 

unpermitted take in the LAP is not excessive (Section 5.7.2).  Therefore Alternative No. 4 is not our 

preferred alternative. 

5.6.1 Bald Eagle 

The impacts of direct take on Bald Eagles are the same for all alternatives and are discussed in Section 

5.3.1.  In addition, under this alternative, the power pole retrofitting would provide additional benefit to 

eagles by reducing the mortality from other anthropogenic sources (i.e., electrocution)..  The increased 

effort for mortality monitoring as a part of Alternative No. 4 would increase the probability that eagle take 

at the Project would be observed.  

Alternative No. 4 has the potential to cause indirect effects on our ability to manage eagle populations.  

Similarly to Alternative No. 3 (Section 5.5.1), the 30-year length of the ITP under Alternative No. 4 would 

span the entire life of the Project, thus allowing us to more effectively monitor and manage eagle 

populations. 
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5.6.2 Migratory Birds 

The effects of Alternative No. 4 on other birds are the same as the effects of Alternative No. 2 (Section 

5.4.2) but applied over 30 years as opposed to 5 years.  Under this alternative, the turbine curtailment 

and power pole retrofits would be required whether eagle take occurred at the Project or not.  Whereas, 

under the other alternatives, the benefits of these measures would only be realized if eagle take at the 

Project exceeded a threshold, under this alternative other birds would receive the benefits of these 

measures.  The mortality monitoring over 30 years and at an additional 20% of the turbines provides 

more opportunity to detect mass mortality events or identify problem turbines.  We would provide any 

guidance requested by the Applicant related to MBTA-bird fatalities.  Turbine curtailment would lower the 

risk of collision for all birds present during the winter, and power pole retrofits would be beneficial to birds 

susceptible to electrocution.  However, the effects of all of these benefits are still expected to be 

negligible to minor for this alternative. 

5.7 EVALUATION OF CUMULATIVE EFFECTS 

The CEQ defines cumulative effects as “the impact on the environment which results from the incremental 

impact of the action when added to other past, present, and reasonably foreseeable future actions 

regardless of what agency (federal or non-federal) or person undertakes such other actions.”  Cumulative 

impacts can result from individually minor actions but that collectively have significant effects that take 

place over a period of time (40 CFR §1508.7).  This cumulative effects analysis includes future state, 

federal, tribal, local, and private actions that are reasonably certain to occur in the action area.  

The cumulative effects evaluation examines the incremental effects on each resource area for which 

there are direct or indirect effects.  If an alternative does not result in a direct or indirect effect on a 

resource area, then potential cumulative effects were also assumed to have no impact.  The cumulative 

impacts on Bald Eagles, other birds, and Native American cultural and religious values are evaluated 

below.   

Golden Eagles were dismissed from the cumulative effects because of the rare occurrence of Golden 

Eagles in the Project Area, all of the alternatives are expected to cause negligible effects, if any, on 

Golden Eagle populations.  The Project is not expected to take Golden Eagles and unauthorized take 

within the LAP is not excessive; therefore, Golden Eagles were dismissed from the cumulative effects 

analysis.  Other wildlife was also dismissed from the cumulative effect analysis because the effects on 

this resource area were negligible (see Section 5.1.5).   

This cumulative effects analysis does not attempt to quantify the effects of all past and present actions on 

resource areas analyzed in this EA as it would be impractical to obtain and analyze the necessary data.  

This analysis largely evaluates past and present actions in a general manner, which is more conducive to 

capturing the cumulative effects of past human actions.  Reasonably foreseeable actions are analyzed 

the same way with the exception of wind projects.  Because of the level of concern for bird mortality from 

the potential build out of wind energy, this cumulative effects analysis attempts to quantify the effects of 

present and reasonably foreseeable future wind projects on bird populations. 
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5.7.1 Methods of Cumulative Effects Analysis 

5.7.1.1 Geographic Scope 

The geographic scope of this cumulative effects analysis varies by resource.  The geographic scope 

extends to some reasonable limit based on the resource of concern.  For most resources, the Project and 

surrounding region encompass the geographic scope.  The geographic scope for each resource is 

defined in the following sections. 

Bald Eagles 

The geographic scope for Bald Eagle resources is the Central Flyway EMU and the Project’s LAP (see 

Figure 2-1).  The EMU is the appropriate geographic scope to evaluate cumulative effects because the 

EMUs correspond to the annual movements and migratory cycles of Bald Eagles at a broad scale.  The 

LAP represents the natal dispersal distance (86 mi) for Bald Eagles, and most eagles hatched in this area 

will return to the LAP to establish breeding territories of their own (USFWS 2016c, 60).  Therefore, the 

LAP represents the regional population of eagles.  Our cumulative effects analysis for our eagle 

management program as detailed in Section 4.1 of the PEIS is incorporated by reference in this EA 

(USFWS 2016c). 

Migratory Birds 

The geographic scope for MBTA-protected birds is BCRs 19, 21, and 22.  These BCRs are the 

appropriate scope because BCRs are the basic units in which our conservation efforts are planned and 

evaluated for all birds (USFWS 2008).  This EA will address specific migratory bird impacts to the extent 

that they are not covered in the PEIS and are specific to the issuance of a Bald Eagle ITP to the Applicant 

(USFWS 2016c, Sections 3.5 and 4.2, which are hereby incorporated by reference). 

Native American Cultural and Religious Values 

The geographic scope for Native American cultural and religious values is also the Central Flyway EMU 

and the Project’s LAP.  This geographic scope is appropriate because it is appropriate for Bald Eagles as 

described above, and the effects of the issuance of an ITP on Bald Eagles are directly linked with Native 

American cultural and religious values, namely the local abundance of Bald Eagles and the availability of 

Bald Eagles for local Native American tribe cultural and religious purposes. 

5.7.1.2 Temporal Scope 

The time frame for the cumulative effects analysis for this EA is for the life of the Project (30 years).  

Thirty years is the appropriate time frame as it is reasonable to assume that it will operate throughout is 

expected life regardless of the issuance of an Bald Eagle ITP.   

5.7.1.3 Past, Present, and Reasonably Foreseeable Future Actions 

For each resource area evaluated for cumulative effects, a discussion of the past, present, and 

reasonably foreseeable actions and their cumulative effects; and the significance of the impacts are also 

evaluated in the context of each alternative.  While direct and indirect impacts were assessed for each 

resource area by alternative, the cumulative effects section has been organized by resource area and 
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then by alternative.  By allowing for an immediate comparison among the alternatives, the complex nature 

of the cumulative effects can be more easily understood.  This is not a full, comprehensive analysis of all 

past, present, or possible future human actions that may cause impacts to resources analyzed in this EA.  

Analysis of all human actions affecting the resources analyzed is beyond the scope of this EA. 

5.7.2 Cumulative Effects on Bald Eagle 

Bald Eagles are affected by human actions in a variety of ways including collisions, disturbance, pollution, 

poisoning, poaching, and habitat loss.  The 2016 Eagle Rule Revisions incorporated a LAP cumulative 

effects analysis that existed as guidance in Appendix F of the ECPG (USFWS 2013, 80).  The purpose of 

this analysis is to calculate the number of Bald Eagles available for authorized take (5% of LAP 

population) and to evaluate other sources of local take (authorized and unauthorized).  If we identify 

particular situations where unauthorized take is excessive, then we will reduce the number of Bald Eagles 

available for take, and if necessary, include compensatory mitigation as a requirement of the ITP to offset 

take at the Project.  

We derive the size of the LAP’s Bald Eagle population by multiplying the estimated eagle density of the 

EMU by the area of the LAP (81 FR 91498, Dec. 16, 2016; USFWS 2016c, 52).  The 5% take threshold 

for the Project’s LAP is 10.7 Bald Eagles (i.e., 11 individual eagles).  As of July 2018, we have  issued 

permits for take of 1.17 Bald Eagles that overlap with the Project’s LAP.  Including the take that would be 

authorized by the issuance of this permit, total take for the Project’s LAP is 4.07 Bald Eagles.  In our 

review of known Bald Eagle take within the LAP, we did not identify evidence to conclude local sources of 

eagle take are different from those discussed in the PEIS for the entire nation (USFWS 2016c, 150-163).  

To examine cumulative effects, the following analysis will focus on six causes of Bald Eagle take.  This 

analysis is an extension of the cumulative effects analysis in the PEIS, where we analyzed the effects of 

poaching, trapping, poisoning, climate change, habitat loss and fragmentation, energy production, power 

lines, collisions, and disease (USFWS 2016c, 150-165). 

5.7.2.1 Poaching (Shooting) 

Shooting by poachers and for predator control has, and continues to be, a major cause of Bald Eagle 

mortality, despite laws against such activities.  In the past, eagles were shot for sport, feathers, trophies, 

and bounty.  Illegal shooting or poaching of eagles likely adds to the annual cumulative loss of eagles at a 

high rate and is expected to remain a factor in the foreseeable future (USFWS 2016c, 150-151).  The 

cumulative effects of Alternative No. 1 are more likely to be detrimental to Bald Eagles than the action 

Alternatives No. 2 through No. 4, because under the action alternatives, eagles will receive benefits 

(minimization measures, monitoring, and adaptive management).  Poaching will remain a factor to be 

addressed during the regular review of the ITP and regional and national Bald Eagle population 

estimates. 

5.7.2.2 Electrocution 

The impact of electrical power lines due to electrocution and/or collision has historically been a cause of 

Bald Eagle mortality and continues to be a problem (USFWS 2016c, 159-160).  Presently, electrocution 

and collision mortality from electrical transmission and distribution lines still occurs; however, it has not 

been a limiting factor to Bald Eagle population growth in the Central Flyway EMU.  The Avian Power Line 
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Interaction Committee (APLIC) and the Service have developed comprehensive guidelines to reduce 

electrocution-related mortality of many birds: “Reducing Avian Collisions with Power Lines: State of the 

Art” (APLIC 2012).  This guidance document provides “best management practices” in the planning, 

construction, and operation of power lines to reduce avian fatalities.  These standards and guidelines 

have helped reduce eagle fatalities associated with transmission lines, but are not necessarily applied to 

all transmission line project.  Furthermore, older transmission lines usually need to be updated to meet 

APLIC standards. 

The Applicant constructed the Project’s 1.7-mile transmission line according to the APLIC guidelines to 

prevent electrocution of Bald Eagles and other raptors, and reduce the potential of electrocution of other 

birds.  Future transmission line construction in the LAP and EMU is likely to contribute to negative 

cumulative impacts on Bald Eagles under Alternative No. 1 because the Bald Eagles will not receive the 

benefits of the action alternatives.  Power pole retrofitting within the LAP is an Adaptive Management 

option for Alternatives No. 2 and No. 3 if Bald Eagle take at the Project exceed a threshold (see Appendix 

A).  Retrofitting problem power poles to APLIC standards near the Project will be a condition of the ITP 

under Alterative No. 4.  Transmission lines and electrocutions are expected to have a moderate 

cumulative effect in the foreseeable future.   

5.7.2.3 Poisoning (Lead and Pesticides) 

Poisoning by lead and other toxins has, and continues to be, a major cause of Bald Eagle mortality 

(USFWS 2016c, 151-154).  Bald Eagles are also killed by the use of poisons intended for other predators 

to protect livestock.  Lead shot and bullet fragments in the carcasses and viscera of game and other 

animals can pose a hazard to raptors.  Diurnal (day-flying) raptors are one of the main bird groups 

affected by lead toxicosis (Miller et al. 2002).   

The most significant past impact to Bald Eagle populations was the effects of pesticides, specifically 

dichloro-diphenyl-trichloroethane (DDT).  The widespread use of DDT from the 1940s through the 1970s 

was the primary cause of Bald Eagle population declines in North America.  DDT bio-accumulated in the 

tissues of Bald Eagles, which caused abnormally thin eggshells and the subsequent breakage and/or 

death of the eagle embryo (USFWS 2016c, 162).  Since DDT was banned in the United States in 1972 

and the Bald Eagle gained the protection of the ESA, Bald Eagle numbers have rebounded to the current 

population estimate of approximately 72,000 individuals in the lower 48 states (USFWS 2016a, 8).  

Pesticides continue to cause Bald Eagle deaths, but their effects are not currently as substantial as in the 

past.  

To prevent and minimize the impacts of pesticides, we provide technical assistance and consult with the 

Environmental Protection Agency (EPA) regarding pesticide effects on wildlife (USFWS 2016b).  The EPA 

must evaluate the effects of pesticides on wildlife before they can be sold and used in the United States.  

The EPA must also ensure that a pesticide will not pose unreasonable adverse effects to human health 

and the environment.  In addition, the EPA must confirm that use of pesticides it registers will not result in 

harm to species listed as endangered or threatened under the ESA.   

Poisoning, especially from lead, will remain a factor in foreseeable future cumulative impacts.  The 

cumulative effects of lead poisoning and pesticides are expected to have a minor to moderate effects in 

the foreseeable future.  The cumulative effects of Alternative No. 1 are more likely to be detrimental to 
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Bald Eagles than under the action alternatives but will be minor to moderate for all alternatives.  Eagle 

deaths and injuries from poisoning within the EMU and LAP will remain a factor to be addressed during 

the regular review of the ITP and regional and national Bald Eagle population estimates. 

5.7.2.4 Collisions 

Collisions with vehicles, aircraft, wind turbine blades, meteorological towers, transmission lines, and other 

man-made structures as past, present, and foreseeable future effects within the EMU and LAP (USFWS 

2016c, 158-162).  Bald Eagles are most susceptible to collisions with vehicles when they feed on wildlife 

carcasses on roadsides or train tracks.  Bald Eagles are large birds that cannot take off quickly to avoid 

vehicles and will often fly perpendicular to the road when startled.  Removing carrion from roadsides is a 

potential mitigation strategy we are considering. 

Wind energy development has been occurring rapidly in the Central Flyway EMU and across the nation.  

Wind is projected to comprise 20% of electric energy production in the U.S. by 2030 (USFWS 2016c, 

158), and approximately 90% of open applications for eagle ITPs are for wind resource areas (USFWS 

2016c, 158). States within the Central Flyway EMU currently have 44,670 MW installed (more than 

25,272 turbines) with another 11,804 MW under construction (AWEA 2017).  Oklahoma and Kansas, 

where the LAP is located, have the estimated potential for a combined total of 850,000 to 1,200,000 MW 

of wind energy by 2030 (AWEA 2017). 

In addition to the potential for collisions with wind turbine blade, Bald Eagles are susceptible to collisions 

with meteorological towers, support guywires, and transmission lines.  The exact number of Bald Eagles 

killed annual at wind facilities is not known because many facilities do not monitor for take or do not 

provide the results to us (USFWS 2016c, 159).  Among other goals, we developed the 2016 Eagle Permit 

Revisions to encourage more wind facilities with the potential to take eagles to seek ITPs through the 

extended duration of ITPs (up to 30 years; see Section 1.1.2).  Through such ITPs, we will have access to 

more information about Bald Eagle take at these facilities through the monitoring required as part of the 

ITP.  As of March 2018, the number of eagle take permits issued for the Central Flyway EMU or this 

project’s LAP do not exceed the thresholds determined within the PEIS.  The Project’s take will be 

subtracted from the available take in the EMU and LAP for any future Bald Eagle ITP application and 

such applications will receive a cumulative effects LAP analysis as part of their NEPA review. 

Collisions, especially with vehicles and wind turbines, will remain an issue for the foreseeable future and 

the potential for collisions to cumulatively effect Bald Eagle populations is high.  If we select Alternative 

No. 1, then Bald Eagle take at the Project has the potential to go unnoticed or unreported, thus adding to 

the cumulative effects of collisions on Bald Eagle populations.  Under the action alternatives, we will 

monitor for Bald Eagle take and thus have the opportunity to add to our knowledge base for evaluating 

cumulative impacts while managing Bald Eagles in the LAP, EMU, and across the nation.  In addition, the 

action alternatives have measures to offset take at the Project, thus decreasing the potential cumulative 

impact of wind development on eagles.  Under Alternative No. 1, collisions have the potential to cause 

moderate to major cumulative impacts on Bald Eagles.  Under the action alternatives, these impacts 

should be moderate. 
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5.7.2.5 Disease 

Bald Eagles are affected by diseases including aspergillosis, avian pox, avian cholera (pasteurellosis), 

West Nile virus, and cyanobacteria (USFWS 2016c, 163).  Often it can be difficult to identify a disease as 

the cause of death since carcasses aren’t always in good condition to the point where diagnostic tools 

can be used to discern morbidity.  Bald Eagles often gather in large groups, especially at concentrations 

of winter food (e.g., waterfowl) or communal roosts.  As a result, disease outbreaks have the potential to 

kill a large number of eagles in such groups (USFWS 2016c, 163).   

Based on past and continuing trends, the potential for disease to cumulatively contribute to changes in 

Bald Eagle populations is high; therefore, the effects of disease will remain a factor to be addressed 

during the regular review of the ITP’s take numbers and regional and national Bald Eagle population 

estimates.  The cumulative effects of diseases and Alternative No. 1 are more likely to be detrimental to 

Bald Eagles than under the action alternatives but will be minor to moderate for all alternatives. 

5.7.2.6 Habitat Loss and Fragmentation 

Much of the impact to Bald Eagles from habitat loss and fragmentation is the exposure to increased 

disturbance (USFWS 2016c, 91).  In our PEIS, we analyzed the effects of habitat loss due to climate 

change, invasive vegetation, wildfire-caused habitat conversion, energy and housing development, 

agricultural transition and increased livestock presence, recreation, and roadway construction/highway 

expansion (USFWS 2016c, 156).  The effects of habitat loss and fragmentation on Bald Eagles appears 

to be negligible since Bald Eagle populations have increased since the 1960s (USFWS 2016a).  Bald 

Eagles occurring in disturbed areas appear to adapt to human disturbance, whereas Bald Eagles in 

undisturbed landscapes may be negatively impacted by increased human presence (USFWS 2016c, 

157).   

Habitat loss and fragmentation is continuing with the increase in human population, urban sprawl, and 

public and private development.  However, the proposed action under evaluation in this EA will not 

contribute to habitat loss and fragmentation since the Project has already been constructed; in addition, 

the proposed action is not expected to cause nest disturbance (Section 5.1.3).  Habitat loss and 

fragmentation should have minor cumulative effects under all alternatives. 

5.7.3 Cumulative Effects on Migratory Birds 

We reviewed the cumulative effects of our eagle ITP program on migratory birds in our PEIS per 

Executive Order 13186 (USFWS 2016c, 165-169).  This review included poisoning, climate change, 

habitat destruction, energy production, power lines, collisions, pesticides, and disease.  The following 

sections expand on the analysis in the PEIS, specifically for the Project and BCRs 19, 21, and 22 (see 

Section 5.7.1.1).  None of the alternatives are expected to have more than negligible direct or indirect 

effects on migratory birds.  As discussed in Section 2.2.2, an evaluation of the effects of construction or 

operation of the Project itself is not pertinent to the issuance of a Bald Eagle ITP.  Therefore, we do not 

evaluate the cumulative effects of the wind project on migratory birds but the effects of issuing or not 

issuing a Bald Eagle ITP to the Applicant. 
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5.7.3.1 Wind Energy Development 

The estimate of annual bird mortality in the United States due to anthropogenic sources ranges from 500 

million to over 1 billion (Erickson et al. 2005).  Wind energy projects can cause bird mortality through 

turbine blade strikes, meteorological tower collisions, and vehicle collisions; wind facilities can also cause 

behavioral displacement and habitat fragmentations (see Section 5.7.3.2).  The average annual number 

of bird fatalities due to turbine collision per MW in the United States is 2.11.  Wind energy development 

can also be beneficial to migratory birds by reducing the reliance on non-renewable energy sources and 

thus influencing the rate of climate change.  Currently, there are 346 wind energy projects operating in the 

states within the Central Flyway, 76 of which are in Oklahoma and Kansas (AWEA 2017).  We discuss 

the cumulative effects of energy production, climate change, and habitat destruction on migratory birds in 

more detail in the PEIS (USFWS 2016c, 165-167). 

While wind turbines cause orders of magnitude fewer bird deaths than other anthropogenic sources (e.g., 

buildings, windows, towers), the effects of wind energy development remain a concern for the foreseeable 

future.  However, the alternatives will contribute negligible effects on migratory birds in combination with 

wind energy development.   

5.7.3.2 Power Lines  

The effects of electrocution of birds due to electrical transmission or distribution lines for large perching 

birds (raptors) are similar to Bald Eagles (see Section 5.7.2.2).  Analysis of data from 1986 through 1996 

estimated that 1,450 raptors were killed by electrocutions in the United States (Erickson et al. 2005).  

Collision with power lines has been a cause of mortality for a wide range of bird species including 

waterfowl, wading birds, and raptors.  Due to the lack of reliable data, it is difficult to determine how many 

avian fatalities are caused by collisions with power lines annually in the United States.  Extrapolated 

fatality estimates may be as high as 130 million birds per year (Erickson et al. 2005).  We discuss the 

cumulative effects of power lines on migratory birds in more detail in the PEIS (USFWS 2016c, 167). 

The Project’s 1.7-mile transmission line was constructed according to the APLIC guidelines to help 

prevent electrocution of birds, especially raptors, and reduce the risk of electrocution.  Wind energy 

development will remain a concern for the foreseeable future.  The action alternatives include adaptive 

management options which have the potential to benefit some migratory birds.  However, these benefits 

are likely to be negligible.  All four alternatives will contribute negligible effects on migratory birds in 

combination with wind energy. 

5.7.4 Cumulative Effects on Native American Cultural and Religious Values 

Bald Eagle take at the Project is not expected to result in regional population declines because the 

Project’s estimated take is below the take thresholds for the Central Flyway EMU and the LAP.  In 

addition, the Service will review take thresholds in the EMU, LAP, and at the Project on a regular basis 

relative to Bald Eagle population and demographic parameters and will modify or adjust permitting 

accordingly.  If there is evidence that demand for Bald Eagle take will exceed take thresholds for the 

EMU, the regional structured-allocation process will ensure authorized take necessary to meet the 

religious need of a Native American Tribe will not be denied due to other take being authorized for 

another purpose (USFWS 2009, 38).  This may have some negative impacts on local religious and 
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cultural resources; however, we do not expect significant cumulative effects to religious and cultural 

resources from any of the alternatives.  Furthermore, the eagle ITPs will be issued regionally, and will 

include permit conditions to ensure all recoverable eagle carcasses, parts, and feathers are sent to the 

National Eagle Repository and could be used for Native American cultural and religious purposes. 
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6.0 SUMMARY 

This EA examines the environmental effects of the proposed issuance of a Bald Eagle ITP under the 

BGEPA to Osage Wind, LLC located in Osage County, Oklahoma pursuant to 50 CFR §22.26, as 

amended.  If issued under the preferred alternative, the permit would allow for the non-purposeful take of 

up to three Bald Eagles annually over the life of the 30-year permit.  The potential for unintentional take of 

Bald Eagles in the course of otherwise lawful activity is the principal reason for the Applicant’s request for 

an ITP.  We consider the Project to be a Category 2 site: ‘high to moderate risk to eagles [with the] 

opportunity to mitigate impacts’ (USFWS 2013, pg. x).  The Applicant has prepared an ECP incorporating 

conservation and avoidance measures, mitigation, and adaptive management measures to avoid, 

minimize, and mitigate adverse effects to Bald Eagles.  The potential impacts to Bald Eagles, Golden 

Eagles, other birds, other wildlife, and Native American cultural and religious values have been evaluated 

for each alternative.   

6.1 SUMMARY OF ALTERNATIVES 
A summary of the four alternatives we have evaluated in the EA, including our preferred alternative, is 

provided in Table 6-1. 

Table 6-1 Summary of Alternatives 

Component 

Alternatives 

No. 1 - No 
Action 

No. 2 - Issue a 5-
year ITP 

No. 3 - Issue a 
30-year ITP 
(Preferred) 

No. 4 - Issue a 30-year 
ITP with Additional 

Conditions 

Predicted 
Annual Bald 
Eagle Take 

3 3 3 3 

ITP Length None 5 years 30 years 30 years 

Frequency of 
Mortality 

Monitoring 

Complete 3 
years 

(voluntary) 

Complete First 3 
years 

Complete First 3 
years; Year 9, 
14, 19, 24, and 

29 

Complete First 3 years; 
Year 9, 14, 19, 24, and 29 

Percent of 
Turbines 

Monitored 

Randomly 
selected 30% 

(voluntary) 

Randomly 
selected 30% 

Randomly 
selected 30% 

Randomly selected 50%; 
increased search effort 

Compensatory 
Mitigation 

None 
Adaptive 

Management 
Option (see ECP) 

Adaptive 
Management 
Option (see 

ECP) 

Retrofit power poles to 
offset uncertainty in take 

estimate 

Turbine 
Curtailment 

None 
Adaptive 

Management 
Option (see ECP) 

Adaptive 
Management 
Option (see 

ECP) 

Adaptive Management 
Option (see ECP) 
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6.2 SUMMARY OF DIRECT, INDIRECT, AND CUMULATIVE EFFECTS 

Under all alternatives, Bald Eagles are expected to be directly impacted through fatalities via collisions 

with turbines.  The expected Bald Eagle take at the Project is below our conservative take thresholds for 

the EMU (regional scale) and LAP (local scale).  Small changes in population dynamics might occur, but 

the overall effect of Bald Eagle take at the Project is expected to be minor.  Nest disturbance or territory 

loss effects are not expected to occur at the Project.  All action alternatives would include mortality 

monitoring, minimization measures, and adaptive management option which would be further beneficial to 

eagles. 

Take of Golden Eagles would not be allowed under any alternative.  Because of the rare occurrence of 

Golden Eagles in the Project Area, the alternatives are not expected to directly or indirectly affect this 

species.  None of the alternatives are expected to impact migratory birds including threatened and 

endangered birds with the potential to occur in Osage County. 

All alternatives will have indirect effects on our permitting process and our capability of meeting the 

requirements of the BGEPA.  Under Alternative No.1 – No Action, we are potentially establishing a 

baseline for denial of Bald Eagle ITPs.  For Alternatives No. 2, No. 3, and No. 4 (the action alternatives), 

we are potentially establishing a baseline for the issuance of Bald Eagle ITPs but with varying additions 

that may encourage or deter other developers seeking ITPs.  While the action alternatives would provide 

beneficial information on Bald Eagle interactions with wind farms through mortality monitoring, this 

information would be unavailable under Alternative No. 1.  While Alternatives No. 2 and No. 4 provide us 

with ways to address uncertainty in our take thresholds or take estimate at the Project, these alternatives 

are over-cautious and as a result could have negative effects on our permitting process and the 

protection of eagles.  Alternative No. 3 is our preferred alternative because it allows us to monitor and 

manage take at the Project throughout the life of the Project without imposing unnecessary additional 

conditions.   

In our cumulative effects analysis, we determined unauthorized take within LAP was not excessive, 

therefore no additional limitations on take are necessary at the Project.  We analyzed the cumulative 

effects of poaching, electrocution, poisoning, collisions, disease, and habitat loss and fragmentation in 

combination with the proposed action.  Cumulative effects will require continued monitoring in conjunction 

with Bald Eagle take at the Project during future reviews of the ITP but do not prevent us from issuing an 

ITP to the Applicant while meeting our eagle preservation standards.  We also analyzed the cumulative 

effects on migratory birds and Native American cultural and religious values.  We did not identify any 

effects to prevent us from issuing a Bald Eagle ITP to the Applicant. 

The Draft Environmental Assessment was posted on the USFWS Southwest Region website on May 22, 

2018 for a public comment period ending on July 1, 2018.  In addition, a letter and handout with Project 

information were emailed and sent by postal mail to all Tribes in the Southwest Region.  Seven 

responses were received from Tribal Nations.  No other comments were received.   Our responses to the 

comments are provided in Appendix E.  This EA did not change as a result of the comments.  Before we 

issue our final decision, we must determine that: (1) the activity is otherwise lawful; (2) the permit 

issuance is compatible with preservation of the Bald Eagle and Golden Eagle; (3) the permit issuance is 

necessary to protect an interest in a particular locality; (4) the permit issuance is associated with, but not 

the purpose of, the activity; and (5) eagle take cannot practicably be avoided.    
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1. Stage 1: Site Assessment 

1.1 Project Overview 
Osage Wind LLC (OWLLC) is the developer and intended owner and operator of the Osage 
Wind Energy Facility (OWEF) located in Osage County, Oklahoma. OWLLC proposes to 
construct the OWEF on approximately 8,400 acres near Shidler, Oklahoma (Figure 1–1). The 
OWEF will consist of 84 wind turbines and their associated infrastructure (turbine pads, access 
roads, and underground electric collection system), a project substation, and 1.8 miles of new 
transmission line from the project substation to the project’s interconnection point to the electric 
grid (Figure 1–2). All of these facilities were planned for, are being built by, and will be owned, 
operated and controlled by OWLLC and as such comprise OWLLC’s project scope for purposes 
of environmental evaluation and permit applications. OWLLC recognizes that additional work 
will need to be done by other companies at locations beyond the project’s point of 
interconnection. However, OWLLC will not own, operate, or control neither that work nor the 
related facilities. Additionally, and OWLLC will have no involvement in supervising or directing 
that work nor its ongoing operation and maintenance. As such, work beyond the project’s point 
of interconnection is not considered as part of the project scope. 

As a commitment to the protection and conservation of Bald Eagles occurring in the vicinity of 
the project site, OWLLC has developed this Eagle Conservation Plan (ECP) for the proposed 
OWEF. This project-specific ECP was written using guidance from the Draft Eagle 
Conservation Plan Guidance (USFWS 2011), hereafter referred to as the 2011 Guidance, and in 
consultation with U.S. Fish and Wildlife Service (USFWS) personnel. This ECP was submitted 
to the USFWS on October 4, 2012, as part of OWLLC’s Eagle Take Permit Application for the 
project under the 2009 Eagle Permit Rule. In April 2013 the USFWS published the Eagle 
Conservation Plan Guidance: Module 1—Land-Based Wind Energy, Version 2 (USFWS 2013), 
hereafter referred to as the 2013 Guidance. Although the project ECP had already been 
submitted to the USFWS as part of the permit application, the long duration of the permit 
application review process allowed time for some updates to be made to the ECP, in consultation 
with the USFWS, to address the 2013 Guidance. 

In December 2013, the USFWS published a final rule that extended the total maximum duration 
of take permits allowed under the 2009 Eagle Permit Rule to duration of up to 30 years. Since 
the proposed life of this project is 30 years, OWLLC, in consultation with the USFWS, decided 
to update its original Eagle Take Permit Application for the project, which would have only 
provided up to 5 years of take authorization, to include application for a 30-year permit. The 
project ECP has also been updated to accommodate this rule change by adding an adaptive 
management section (see Section 6).The updated permit application was submitted to the 
USFWS in August 2014. 
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Figure 1-1. Project location of the proposed Osage Wind Energy Facility. 
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Figure 1-2. Turbine layout at the proposed Osage Wind Energy Facility. 

1.2 Applicable Laws, Policies, and Permits 

1.2.1 Migratory Bird Treaty Act 
The Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703-712; Ch. 128; July 13, 1918; 40 Stat. 
755 and Amendments) applies to the vast majority of birds in the United States (see 50 Code of 
Federal Regulations § 10.13) with the exception of a few species, such as the introduced House 
Sparrow, European Starling, Rock Pigeon, Monk Parakeet, and resident game birds. The purpose 
of the MBTA is to afford protection to migratory birds, their parts, nests, and eggs. The MBTA 
states that, unless permitted by regulation, it is unlawful to “pursue, hunt, take, capture, kill, 
possess, sell, barter, purchase, ship, export, or import any migratory birds alive or dead, or any 
part, nests, eggs, or products thereof.” The MBTA provides no process for authorizing incidental 
take of MBTA-protected birds.  

To minimize liability under the MBTA, an incidental take permit may serve as a Special Purpose 
Permit authorized under MBTA regulations for the take of migratory birds if the species is listed 
under the Endangered Species Act (ESA) and the incidental take of those species is authorized 
and subject to applicable terms and conditions under the Section 10(a)(1)(B) permit.  

Normandeau Associates, Inc. 2014 3 
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Executive Order 13186 directs federal agencies to protect migratory birds by integrating bird 
conservation principles, measures, and practices into their actions. 

1.2.2 Bald and Golden Eagle Protection Act 
Bald Eagles (Haliaeetus leucocephalus) and Golden Eagles (Aquila chrysaetos), their eggs and 
their nests receive additional protection under the Bald and Golden Eagle Protection Act 
(BGEPA) (16 USC 668-668d, 54 Stat. 250 and Amendments). The BGEPA states “no person 
shall ǥtake,’ possess, sell, purchase, barter, offer for sale, transport, export, or import any Bald or 
Golden Eagle alive or dead, or any part, nests, or eggs, thereof without a valid permit to do so.” 
The BGEPA expands protection beyond the MBTA to define “take” to include disturbance. 

In 2009, two new permit rules were created for eagles that allow the USFWS to authorize 
“limited take of Bald and Golden Eagles when the take is associated with, but not the purpose of, 
an otherwise lawful activity, and cannot practicably be avoided.” The new regulation also 
authorizes ongoing or programmatic take, but requires that any authorized programmatic take is 
unavoidable after implementing advanced conservation practices (ACPs). USFWS can issue 
permits that allow the “intentional take of eagle nests where necessary to alleviate a safety 
emergency to people or eagles, to ensure public health and safety, where a nest prevents use of a 
human-engineered structure, and to protect an interest in a particular locality where the activity 
or mitigation for the activity will provide a net benefit to eagles. Only inactive nests are allowed 
to be taken except in cases of safety emergencies.” 

The new regulation provides a mechanism where the USFWS may legally authorize the 
nonpurposeful take of eagles as long as the “take is compatible with the preservation of each 
species.” In January 2011, USFWS released its Draft Eagle Conservation Plan Guidance 
(USFWS2011; 2011 Guidance), and in April 2013 USFWS released its Eagle Conservation Plan 
Guidance: Module 1—Land-Based Wind Energy, Version 2 (USFWS 2013; 2013 Guidance), 
both of which explain the USFWS’s approach to issuing programmatic eagle take permits. These 
documents provide guidance to applicants and biologists for conservation practices and adaptive 
management necessary to meet standards required for issuance of these permits and to be in 
compliance with the BGEPA. As noted above, the 2013 Guidance was published by the USFWS 
after the submittal of the project ECP and Take Permit Application to the Service on October 4, 
2012. However, the long duration of the permit application review process allowed time for 
some updates to be made to the ECP, in consultation with the Service, in order to address the 
2013 Guidance. 

Additionally, in December 2013, the USFWS published a final rule that extended the total 
maximum duration of take permits allowed under the 2009 Eagle Permit Rule to a duration of up 
to 30 years provided the permit is compatible with the preservation of eagles. 

1.2.3 State Laws 
The State of Oklahoma endangered species statute (29 Okl. St. Ann. 5-402, 412, 412) gives the 
state the authority to list a wildlife species as threatened or endangered within the state of 
Oklahoma, although it might not be classified as threatened or endangered federally through the 
ESA. Bald and Golden Eagles are not listed in Osage County under these classifications 
(Oklahoma Department of Wildlife Conservation 2011).  
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1.3 Historical Data on Eagle Populations 
Historical evidence presented by Lish and Sherrod (1986) suggests that Bald Eagles may have 
been more abundant as winter migrants and possibly as resident breeders in Oklahoma based on 
an account from 1820. They also present a series of accounts that suggest Bald Eagles may still 
have been breeding in Oklahoma, although probably not commonly, throughout the later 1800s 
and early 1900s. Widespread deforestation associated with the land rush and the poisoning, 
trapping, and extermination of predators by settlers after the Civil War are thought to have 
contributed to the serious decline of Bald Eagles and many other wildlife species in Oklahoma. 

Evidence indicates there has been a spectacular recovery of nesting Bald Eagles in Oklahoma 
over the past two decades. A few pairs were known to have bred successfully in Oklahoma from 
1950 through 1990; however, reproduction was intermittent at best with no more than one 
documented eaglet fledging throughout the state in any single year during that period (Lish and 
Sherrod 1986). Ninety nestling Bald Eagles originating from Florida were released using hacking 
techniques between 1984 and 1990 in an effort to re-establish Bald Eagles as a breeding species 
in Oklahoma (Jenkins and Sherrod 2005). The number of breeding pairs increased dramatically 
after the hacking program. Annual aerial surveys indicate that by 2003 there were 42 Bald Eagle 
nests (Jenkins and Sherrod 2005) and by 2010 there were 90 occupied Bald Eagle nests 
documented in Oklahoma (M.A. Jenkins, pers. comm.). Aerial surveys were not conducted for 
Bald Eagles in 2011 and 2012, so there are no data for those years. 

Three causal factors have been suggested for increases in Oklahoma’s Bald Eagle population in 
recent decades: (1) an increase in favorable habitat, such as the impoundment of rivers to create 
reservoirs; (2) a decrease in chlorinated hydrocarbon pesticides in the environment that occurred 
after legislation was enacted in the early 1970s limiting their use in the United States; and (3) the 
reintroduction of Bald Eagles through a hacking program from (Jenkins and Sherrod 2005). 

Although five Bald Eagle nests have been documented in and around the OWEF (see Section 
2.3), no Bald Eagles were reported on the project area during the Pre-Construction Flora/Fauna 
Assessment (Terracon 2009) and none have been reported for North American Breeding Bird 
Survey routes in the immediate area (Route 65–Foraker, Route 26–Bartlesville, and Route 125– 
Skiatook). However, 11 Bald Eagles were seen at the Tallgrass Prairie Preserve Christmas Bird 
Count from December 2007 to January 2008. Also, correspondence from the USFWS (Chris 
O’Meilia, pers. comm.) on 19 February 2010 includes species occurrence documentation of Bald 
Eagles observed within and in close proximity to the OWEF project area by USFWS personnel 
following a site visit with WCG employees on 11 February 2010. Subsequent site-specific field 
studies (2010 to 2011), as described in Section 2, also documented Bald Eagles using the project 
site. 

Although the proposed OWEF project site has a number of small streams and farm ponds, it 
generally lacks the larger lakes and concentrations of fish and waterfowl that are more 
commonly associated with prime Bald Eagle habitat and larger concentrations of Bald Eagles. 
Nonetheless, successful Bald Eagle nesting has been documented in the prairie grasslands of the 
Texas panhandle, with little access to water, where they fed primarily on black-tailed prairie 
dogs (Cynomys ludovicianus), cottontail rabbits (Sylvilagus spp.), and black-tailed jackrabbits 
(Lepus californicus) (Boal et al. 2006). The OWEF site also lacks significant elevational relief, 
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such as high ridges running north and south, which can act as migration corridors and 
concentrate eagle activity. 

In an ecological study of wintering Bald Eagles in Oklahoma, migrants generally began arriving 
in October, populations peaked in January, and most had departed for their northern breeding 
range by mid-March (Lish and Lewis 1975). Occasionally some of these northern Bald Eagles 
built and occupied winter nests in Oklahoma then abandoned them after spring migration 
(Jenkins and Sherrod 1993). Winter nests are often built by younger birds during the winter, but 
are not used to raise young during the breeding season (Gerrard and Bortolotti 1988; Wagner et 
al. 1988). The main food items used by wintering Bald Eagles in Oklahoma were Canada geese 
(Branta canadensis), cottontail rabbits (Sylvilagus floridanus; S. auduboni) and gizzard shad 
(Dorosoma cepedianum) (Lish and Lewis 1975). Carrion may also be an important food source, 
especially during the winter (Buehler 2000). Cottonwoods (Populus deltoides) were determined 
to be the main trees used for communal roosts in Oklahoma. The future of roost trees was 
considered precarious due to human disturbance (primarily on private lands), and a management 
plan was developed that recommended managing roost trees to ensure their replacement (Lish 
and Lewis 1975). 

Golden Eagles are extremely rare in eastern Oklahoma and few data exist on their abundance in 
this region. 

1.4 Current Distribution and Abundance of Bald Eagles 
Current seasonal relative abundance of Bald Eagles in Oklahoma was evaluated using the 
percentage of eBird checklists with Bald Eagle observations within the state. eBird is a 
continent-wide database of bird observations submitted by birders and is maintained by The 
Cornell Lab of Ornithology. Data quality is maintained by an automated computer system that 
identifies observations outside a range of likely values or species that might be highly unlikely 
for a given area. Observations flagged by the computer system are sent to a regional reviewer for 
verification. eBird data often provide the best (and only) data on large-scale abundance patterns 
and migration timing for birds internationally. 

Statewide data from 2000 to early January 2014 were grouped to provide adequate sample size 
for meaningful monthly and seasonal comparisons. The calculations were based on a total of 
33,869 eBird checklists. eBird classified the 12 months into four seasons for Bald Eagles in 
Oklahoma: (1) winter, including December through February; (2) spring migration, including 
March through May; (3) breeding season, including June and July; and (4) fall migration, 
including August through November. 

A comparison of the percentage of eBird checklists that reported observing Bald Eagles showed 
considerable seasonal variation (Figure 1–3). Comparisons using percent of (instead of number 
of) individuals observed provides a measure of correcting for sampling effort, which can vary 
across seasons. In general, Bald Eagles were most often observed during late fall migration 
(November), winter (December through February), and early spring migration (March). 
Oklahoma Bald Eagles were least likely to be observed during the June and July breeding season 
and the early fall migration period (August). 

Normandeau Associates, Inc. 2014 6 
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Figure 1-3. Monthly variation in percent of eBird checklists reporting Bald Eagles in 
Oklahoma, 2000 to early January 2014. 

1.5 Habitat Review 
Ecosystem and habitat descriptions have been provided in earlier studies of the Osage County 
Wind Resource site (NRC 2009; RMT 2008; Terracon 2009, 2010), and the following is a 
synopsis of that work. The Osage County Wind Resource site is located within the western edge 
of the tallgrass prairie in the Flint Hills of the Great Plains ecoregion. The Flint Hills ecoregion 
contains the largest tract of tallgrass prairie remaining in the Great Plains. Land use in adjacent 
ecoregions is primarily cropland in contrast to the Flint Hills ecoregion, which is mostly grazed 
by beef cattle. Elevations on the site vary from approximately 1,070 to 1,250 feet above mean 
sea level. Topography slopes generally to the west but varies across the site due to the presence 
of stream channels and other site features. The site is situated within the Osage Plains region of 
the Central Lowlands physiographic province. This region is characterized by gently rolling hills 
and escarpments formed by resistant limestone and sandstone formations. According to the 
Burbank, Baconrind, and Foraker South Oklahoma National Wetlands Inventory maps, apparent 
wetland ecological systems are located throughout the area. The majority of potential wetlands 
appear to be man-made water bodies. 

The majority (85%) of the OWEF project site is classified as grassland that is used as pasture. 
There are very small amounts of water/wetlands or forested areas (Table 1–1, Figure 1–4). 
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Although the OWEF project site is located within an area historically comprised of tallgrass 
prairie of the Flint Hills, the quality of that habitat has been significantly degraded due to 
anthropogenic development and activity. Currently the site is used for livestock production, 
pasture/hay fields, and large-scale grazing operations that use man-made ponds used for watering 
livestock. However, the onsite grassland features are largely degraded due to overgrazing, 
invasive species, burning, and fragmentation. In addition, the site is located within an area of 
extensive oil development and contains widespread oil/gas infrastructure (e.g., wells, access 
roads, pipelines, fence, aboveground storage tanks, and collection systems). Oil exploration and 
other activities, such as tank removals and repairs, are currently conducted on the site. Several 
existing transmission lines and distribution lines also traverse the site. Due to the anthropogenic 
features listed above, the site appears to have lost the characteristics historically associated with 
tallgrass prairie of the Flint Hills. 

Table 1–1. Quantification of Land Use Types within the Proposed OWEF Project Site 
Using the 2001 National Land Cover Dataset 

Land Use Classification Total Area (Hectares) % of Total 
Open Water 13.95 0.38% 
Developed/Road 341.55 9.41% 
Forest 5.04 0.14% 
Scrub/Shrub 2.25 0.062% 
Grassland 3,079.89 84.9% 
Pasture/Hay 96.12 2.65% 
Cultivated Crops 63.0 1.74% 
Woody Wetlands 17.55 0.48% 
Emergent Wetlands 8.82 0.24% 

Total 3,628.17 100.00% 
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Figure 1-4. Distribution of land use within the proposed OWEF project site. Land use 
classifications are based on the 2001 National Land Cover Dataset. 

The OWEF project site, in general, lacks the types of habitat features that tend to concentrate 
large numbers of Bald Eagles for an extended period of time such as large bodies of water with 
abundant fish and/or waterfowl populations that can provide an abundance of food or large 
ridges oriented north and south that may be used as migration corridors. However, there are 
several features within the OWEF site that may attract eagles. There are trees along stream 
corridors on the site and a few lakes in the area that may attract eagles; these are discussed 
below. In addition, the abundance of available perch sites (trees, transmission and distribution 
infrastructure, and oil exploration facilities) combined with the opportunity for carrion 
scavenging on the grazed grasslands on site may also attract eagles. 

1.5.1 Tree Areas Along Stream Corridors 
Photos provided in the Pre-Construction Flora/Fauna Assessment (Terracon 2009) for the 
proposed OWEF illustrate few trees growing along streams located on the site. These trees are 
one location that eagles may perch on site, but these locations are restricted to the small stream 
corridors. 

Normandeau Associates, Inc. 2014 9 
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1.5.2 Kaw Lake 
Kaw Lake is a 17,000-acre lake with 168 miles of shoreline near Kaw City approximately 7 
miles west-northwest of the western edge of the OWEF. The U.S. Army Corp of Engineers built 
the lake between 1966 and 1976. Kaw Lake and the Arkansas River are well known for 
producing some of Oklahoma’s largest catfish and an abundance of crappie, sand (white) bass, 
and walleye. Kaw Lake attracts large numbers of migrating ducks and geese and has one of 
Oklahoma’s largest populations of wintering Bald Eagles. Eagle viewing is a popular activity at 
the lake, and the peak viewing season starts shortly after the first of the year and lasts through 
January. 

1.5.3 Phillips Lake 
Phillips Lake is approximately 77 acres in size and attracts anglers in pursuit of largemouth and 
smallmouth bass, yellow perch, rainbow trout, and coho salmon. This lake is less than 1 mile 
north of the northwestern portion of the OWEF. There was no specific information concerning 
the abundance of waterfowl or Bald Eagle observations at Phillips Lake. 

1.5.4 Other Small Ponds 
Small man-made farm ponds are interspersed throughout the OWEF. However, due to the 
degraded condition and small size of these water bodies, it is unlikely that they would constitute 
a major attraction for Bald Eagles. Most of these ponds appear to be no more than several acres 
in size. It was not able to be determined whether these ponds support fish populations or attract 
significant waterfowl. However, if the ponds do hold fish or support waterfowl, they could 
provide a potential prey source and act as an attractant for local Bald Eagles. 

2. Stage 2: Site-Specific Avian Surveys and Assessments 

2.1 Introduction 
The purpose of the preconstruction avian survey plan was to characterize the avian resources 
present in and around the site. Multiple avian survey methods were employed in order to best 
characterize Bald Eagle relative abundance and activity on the site. Point counts were used to 
provide a systematic sampling approach for all eagle observations (as well as other birds) within 
and outside the OWEF site. Raptor surveys were designed to characterize the flight height, 
direction, and behavior of raptors flying over and using the site, with specific focus on Bald 
Eagles. Aerial surveys for Bald Eagle nests were performed to determine locations and status of 
existing nests within and around the site. The results of this preconstruction monitoring were 
combined with existing information and used to develop assessments of the risk of the proposed 
project to Bald Eagles for this ECP. 

2.2 Methods 

2.2.1 Point Count Surveys 
Point count surveys were conducted twice each month from September 2010 to August 2011 
during the morning hours (30 minutes before sunrise to around 11 am. Point count surveys 
provide information on the diversity, relative abundance, and habitat associations of bird species 
associated with the OWEF site. Eleven point count locations were evenly distributed across the 
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site (n = 10) and outside (n = 1) the boundary (Figure 2–1) and provided good vantage points for 
observation. Each point count was conducted for 10 minutes, and all birds seen or heard within 
an unlimited radius were recorded. Data recorded included species, abundance, flight height, 
flight direction, and general behavior. Time activity budgets for birds soaring in the afternoon 
hours were recorded during the raptor surveys (described below). 

Figure 2-1. Point count locations relative to the Bald Eagle nest on the proposed Osage 
Wind Energy Facility. 

2.2.2 Raptor Surveys for Eagles 
After completing point count surveys during the morning hours, raptor surveys were conducted 
during the afternoon hours. Raptor surveys provide information on the diversity of raptors 
present, their relative abundance, perching locations, flight patterns, and habitat use. These raptor 
surveys focused specifically on Bald Eagles, although other raptor species were also included. 
Raptor surveys were performed by road-cruising the areas within the project site and looking for 
perched or in-flight raptors, specifically Bald Eagles. Once a raptor was spotted, it was observed 
for up to 1 hour, and the amount of time the bird spent in flight versus perched was recorded. 
These data provide time and activity budgets for raptors observed in the OWEF site. In addition, 
the perching location and flight height, behavior, and direction were also recorded. 
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Eagle Conservation Plan, Osage Wind Project, Oklahoma 

2.2.3 Ground-Based Nest Searches 
Ground-based nest searches to look for new nests began in winter 2010 and were conducted on a 
monthly basis until May 2011. An additional limited survey was conducted in December 2013. 
Ground-based nest surveys provide locations on nests and any updates to nesting status that may 
have occurred since the previous survey. The searches were performed by driving roads and 
other accessible areas on the site while commuting among point counts or doing raptor surveys 
in the afternoon. In addition, targeted surveys outside the OWEF site were conducted for known 
nests to determine and monitor nest status until May when wintering eagles leave for their 
breeding grounds. 

2.2.4 Aerial Nest Surveys 
Aerial surveys for Bald Eagle nests were conducted on 22 March 2011 using a helicopter to 
determine presence, abundance, and distribution. The aerial surveys took place within a 10-mile 
perimeter surrounding the OWEF site and included the project area. Observers flew low-altitude 
flights (~250 to 500 feet), while cruising the project area and surrounding locations for Bald 
Eagle nests. The survey was 332 miles long and took approximately 4 hours to complete (Figure 
2–2). The route was determined by identifying all the wooded areas where eagles would have the 
opportunity to build nests. Sampling biases were minimized during this survey because wooded 
areas were isolated in small patches and could be adequately surveyed by one observer. All nest 
locations were recorded with a GPS, and their status was determined. Bald Eagle nest 
observations were recorded on field data sheets. 
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Figure 2-2. Flight paths taken during the 332-mile aerial survey to determine the locations 
of all Bald Eagle nests within 10-mile radius of the site. 

2.3 Results 

2.3.1 Point Counts 
Bald Eagles were only present at point count surveys from October 2010 to March 2011, with 
abundance being the highest during the mid-winter (Figure 2–3). Occurrence of Bald Eagles was 
generally low across the project site with a higher number of observations to the north of the 
project site, outside the project boundary (Figure 2–4). Point 1, North of the project area at Lake 
Phillips (see Figure 2–1), had 10 times the eagle observations (0.67 birds per count) than all 
observations from the 10 points in the project area (0.067 birds per count); the total number of 
eagles observed from Point 1 (12) equaled the number of Bald Eagle observations from all other 
points combined (12). 

Flight height observations of Bald Eagles observed during point counts were similar across all 
points with nine (37.5%) eagles observed flying < 150 feet, seven (29.2%) observed flying > 150 
feet, and eight (33.3%) perched. Of the 16 birds observed in flight, 11 (69%) were observed at 
Point 1 (outside the project area) and the rest were observed at points inside the project area. Of 
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the eight eagles observed perching, seven (88%) were observed inside the project site, while only 
one (12%) was observed outside the project site. These observations were conducted in the 
morning hours; therefore, conclusions from these data are limited to this time period. Afternoon 
observations were conducted during the raptor surveys (results described below). 
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Figure 2-3. Bald Eagles per count observed at all 11 point count locations. 
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Figure 2-4. Total number of Bald Eagles observed at each point count location from 
September 2010 to August 2011. 

2.3.2 Raptor Surveys 
Raptor surveys targeted Bald Eagle activity (see Methods above). Observations of Bald Eagle 
activity showed that they spent 1,020 (91.7%) survey minutes perching and 92 (8.3%) minutes in 
flight. Of the observations in flight, 27 minutes (29.4%) were spent flying < 150 feet and 65 
minutes (70.6%) were spent flying > 150 feet. There was one observation of a Golden Eagle 
during the raptor surveys on 16 February 2011. It flew north to south at approximately 150 feet 
and was only observed for four minutes before flying out of range. No other Golden Eagles were 
observed during raptor or point count surveys. 

2.3.3 Aerial and Ground Nest Surveys 
A comprehensive literature review and conversations with local eagle experts indicated that there 
were four Bald Eagle nests within the vicinity of the proposed OWEF site: Kaw City Nest C, 
Kaw City Nest D, TD Nest, and Little Chief Nest (M.A. Jenkins, Sutton Avian Research Center, 
pers. comm.). Aerial surveys revealed an additional nest just east of the town of Shidler (Figure 
2–5). Three of the five nests have some degree of current maintenance by Bald Eagles. None of 
the nests were used for breeding in 2011, and they all appear to be dummy or winter nests built 
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by wintering eagles. Wind turbines sited near winter nests pose much less risk to eagles than 
wind turbines sited near breeding nests because adult birds are not constantly traveling to and 
from the nest during incubation and feeding activities associated with breeding activity. In 
addition, activity of young inexperienced birds is not occurring around winter nests since they 
are not used for breeding. This further reduces the overall risk to Bald Eagles. Consultation with 
local experts (M.A. Jenkins, Sutton Avian Research Center, pers. comm.) did not reveal any data 
on historical use of these nests for breeding. Surveys were not performed in 2012. Individual 
summaries on each nest from the aerial surveys are presented below. 

Figure 2-5. Historical (dilapidated) and current (maintained) Bald Eagle nests. 
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Kaw City Nest C 
This is a collapsed nest from the past and only bare remnants remain. This nest is not active 
though the birds that used this territory are likely the same birds that now use Kaw City Nest D. 
Previous nesting activity is unknown. 

Kaw City Nest D 
Three eagles were observed at or near Kaw City Nest D during the winter aerial surveys (). The 
nest has had upkeep and was freshly lined. Adult eagles were observed using this nest to feed on 
fresh kill, but have not been reported nesting. No eagle activity was noted during mid-April, 
May, or June observations (Figure 2–7). 

Figure 2-6. Adult eagles at Kaw City Nest D. 
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Figure 2-7. Kaw City Nest D, March 2011. 
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TD Nest 
This is an old nest in a Sycamore (Platanus occidentalis) that is dilapidated and has not been 
used for nesting for some time (Figure 2–8). Local people note the occurrence of eagles during 
the winter but report they are absent during the summer. Several winter observations of eagles in 
the project site frequently show eagles flying from the project site in the general direction of this 
nest or beyond to the Arkansas River. It is believed to be a winter nest only. No eagles were 
observed during mid-April, May, or June visits. 

Figure 2-8. TD Nest, March 2011. 

Little Chief Nest 
In November 2012, it was discovered that the snag that formerly supported the Little Chief nest 
(Figure 2-9) had collapsed and the nest no longer exists. The absence of the nest was 
reconfirmed in December 2013 during limited supplemental ground-based habitat suitability 
surveys completed by Normandeau Associates. While there are a few trees in the general vicinity 
of the former Little Chief Nest (mainly outside of and south of the project area) that may be large 
enough to support another Bald Eagle nest, no nest building had occurred or was observed as of 
December 2013. 
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Historically, this nest was used by wintering eagles and no eagles were documented using this 
site for summer use during any of the avian surveys (April through September), although 
anecdotal information suggests that eagles may have at times used the nest during summer 
months as well. Wintering activity had been reported at this nest for the 10 to 15 years prior to its 
collapse in 2012 (V.Fazio, pers. comm.). There are no records of eagles using this nest to raise 
young (M.A. Jenkins, Sutton Avian Research Center, pers. comm.); therefore, this nest appears 
to have been a winter or dummy nest. Winter nests are often built by younger birds during the 
winter, but are not used to raise young during the breeding season (Gerrard and Bortolotti 1988; 
Wagner et al. 1988). During avian surveys in the winter, eagles were observed using this nest 
and then flying in the direction of Phillips Lake, north of the OWEF, likely to feed. 

Figure 2-9. Little Chief Nest, March 2011. 
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Shidler Nest 
This nest was discovered during aerial surveys on 22 March 2011. The nest was freshly lined 
with a noticeable depression present (Figure 2–10). No birds were in attendance, nor were eagles 
observed during mid-April, May, or June visits. This nest is in a Sycamore that formerly held a 
portion of a Great Blue Heron rookery. 

Figure 2-10. Shidler Nest, March 2011. 

2.4 Discussion and Conclusions 
Overall Bald Eagle activity at the proposed OWEF site was concentrated during the winter 
months of December through February. Activity began to increase in the fall, peaked during the 
winter months, and decreased during the spring. No Bald Eagles were observed at the project site 
from April to September. During months when eagles were observed (October through March), 
Bald Eagle activity was highest at Point 1 outside the project site and lower at other point count 
locations within the project site. Within the project site, eagle activity was dispersed across the 
site with the activity occurring in the north-central, eastern, and western sections of the site. 
Observed flight paths were concentrated outside the site at Lake Phillips and in the western 
portion of the site. Based on these activity patterns, eagle exposure to turbines is expected to be 
highest in these areas. 
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Currently, no Bald Eagle nests occur on the OWEF. Although the Little Chief Nest no longer 
exists, no breeding had occurred at the nest during the 10 to 15 years prior to its collapse in 2012 
(V. Fazio, pers. comm.). Since there is no record of the Little Chief nest being used for breeding, 
it appears that this was a winter or dummy nest and therefore fledgling eagles would not have 
been at risk. Other nests outside the project are all greater than 1.4 miles from the project and 
have not been documented to have breeding eagles. Therefore, exposure of eagles using these 
nests is expected to be low during the October to March timeframe when eagles have been 
observed on site. Continued Bald Eagle population expansion, as observed over the past 20 
years, could potentially change exposure rates in this area if additional nests are placed in and 
around the project site. 

One Golden Eagle was observed at the OWEF on 16 February 2011; however, the bird appears 
to have been just passing through the area. No other Golden Eagle observations were made. The 
Golden Eagle rarely occurs in eastern Oklahoma, and its occurrence at OWEF is likely to be rare. 
Thus, risk to Golden Eagles is likely to be negligible at the OWEF. 

3. Stage 3: Predicting Eagle Fatalities 
Because a suitable fatality estimate model for Bald Eagles was not available when work on this 
ECP began, OWLLC created a Bald Eagle Risk Assessment Model for the OWEF in 2010. The 
purpose of conducting a risk assessment is to estimate the annual collision mortality for Bald 
Eagles at the site as well as identify minimization 
and mitigation strategies. Exposure is assumed to be zero when any 

of the following conditions are met: 
During the development period of this ECP the x Perched birds 

x Nonflying birds USFWS produced and made available a model for 
x Birds outside of the project area predicting eagle fatalities that is based on a 
x Birds above or below the rotor swept area Bayesian methodology. Thus, in addition to the 
x Nonrotating blades model created for and used in this ECP, OWLLC, 

in consultation with the USFWS, also predicted 
mortality using the USFWS predictive mortality model. 

3.1 Bald Eagle Risk Assessment Model 

3.1.1 Methods 
The model was developed as two submodels: one spatial submodel and one mechanical 
submodel. The spatial submodel is a series of modules, each of which describes the eagle 
biology for a specific age and behavior class. Each module estimates the number of transits that 
will occur over the course of the year (or season) per cell. The mechanical submodel describes 
mechanical functioning of the turbines in relation to the eagle transits and estimates the number 
of collisions per transit based on the metric of rotor occupancy. 

The spatial submodel was used to determine bird use of OWEF and create a metric of expected 
transits per unit time. This submodel was developed with data from existing literature and 
interviews with individuals knowledgeable about Oklahoma Bald Eagle biology. The submodel 
was created in ArcGIS 10.x Model Builder within the Spatial Analyst extension (ESRI 1999– 
2011). 
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The mechanical submodel was developed to account for the mechanical operation of the turbine 
and calculate the likelihood that an eagle transiting the rotor swept area would collide with a 
turbine blade. The key variables considered were the specifications of the turbines and the 
physical characteristics of the eagle. 

The following assumptions and limitations apply to the Bald Eagle risk assessment model: 
x The model, as currently developed, is only applicable to Bald Eagles in Oklahoma. 
x The model only addresses collision mortality with turbines. It does not consider mortality 

or potential mortality that may arise from other collision sources, habitat loss, 
electrocution, lead poisoning, etc. 

x The model considers eagles of multiple age classes (i.e., fledgling, immature, adult) and 
life stages (i.e., breeding and nonbreeding). 

x Data derived from studies of Oklahoma Bald Eagles was given preference over data from 
other locations. 

x The model assumes that OWEF has been operational for 25 years. 
x It assumes that the eagle population will continue to increase at 10% per year. 
x Nests are randomly distributed throughout the state, but future distribution is 

proportionate to the current distribution. 
x All nests are considered active and used for breeding. 
x Exposure is zero under certain conditions. 
x Model inputs are variables that have been selected based on their perceived influence on 

Bald Eagle risk with wind turbines. 
x All turbines within each layout are the same make and model and, thus, have the same 

height, rotor span, cut-in speed, turbine programming, rotation speed, and orientation. 
x If the wind speed is greater than the cut-in speed (i.e., 3.5 m/s), rotors will spin. 

Mechanical Submodel 
Specific attributes of the turbine and the bird species are incorporated into the submodel because 
different turbine types and bird species present different collision risks. Differences are due to 
such things as the rotor swept area and the operational parameters of the turbine and the size and 
flight characteristics of the bird. In 2010, when this model was first run, OWLLC was planning 
to use GE 1.5 MW turbines (Table 3–1). In 2014, OWLLC decided to use GE 1.79 MW turbines 
to take advantage of increasing efficiencies of newer models. The predicted mortality model was 
then rerun using the GE 1.79 MW turbine specifications (Table 3–4). Model parameters for Bald 
Eagles are shown in Table 3–2. 
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Table 3–1. GE 1.5 MW Turbine Specifications used in the 2010 Model Run 
Cut-in speed 3.5 m/s 
Cut-out speed 25 m/s 
Rated speed 14 m/s 
Rotor diameter (range 77 to 82.5m) 80 m 
Tower height 80 m 
Rotor swept area 5026.4 m2 

Rotor swept circumference 251.31 m 
Rotor width 2 m 

Table 3–2. GE 1.79 MW Turbine Specifications used in the 2014 Model Run 
Cut-in speed 3.0 m/s 

Cut-out speed 25 m/s 

Rated speed 11 m/s 

Rotor diameter 100 m 

Tower height 80 m 

Rotor swept area 7854 m2 

Rotor swept circumference 306 m 
Rotor width 2.9 m 

Table 3–3. Bird Parameters for Bald Eagles 
Bird length 28 in. 
Flight speed 44 mph 
Transit time past the blade 0.036 sec 

The turbine specifications and Bald Eagle parameters were used to calculate the percent 
occupancy of the rotor. Percent occupancy is defined as the amount of the rotor swept area that is 
occupied by the rotors during the time it takes an eagle to transit the rotor. When defining 
percent occupancy it was assumed that the eagle passed perpendicular to the rotor and took no 
avoidance measures. 

For an eagle to be at risk of collision it must occur within the project area and, during this time, it 
must fly at rotor swept height. The probability of an eagle being within the project area was 
determined in the spatial submodel (described below). The probability of an eagle flying at rotor 
swept height within the project area was determined by field studies. During field observations, 
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70.6% of the flight time was spent at heights > 150 feet. It was assumed that all such eagles were 
within the rotor swept area (although some were likely flying higher than the rotor swept area 
and were thus unable to collide). 

Birds that are within the project area and at rotor swept height can also perform evasive 
maneuvers to avoid contact with the rotor blades. Avoidance rates of 95% or higher have been 
shown by many species under most circumstances (NAS 2007; Kuvlesky et al. 2007). Madders 
and Whitfield (2006) reported 98% to 100% avoidance rates for diurnal raptors. For this model, 
an avoidance rate of 99% was used. The 99% value is the same as saying that for every 100 
flights made by a bird, it will make one in which it takes no evasive action. 

Spatial Submodel 
The spatial submodel is a series of modules developed for specific combinations of age and 
behavior classes (e.g., nesting adults). Each module predicts a number of transits per cell. This 
transit rate is combined with the percent occupancy rate (2.5%) developed in the mathematical 
module to predict an annual mortality rate for each class. Five separate spatial models were 
developed to account for the different life and temporal stages during the year. The five models 
provide a probability of mortality for each submodel. The five models are: 

x Fledglings prior to dispersal—This class includes birds from 5 days post fledging to 11 
weeks post fledging (77-day duration) (Figure 3–1). 

x Fledglings during dispersal and until first winter—This class includes birds that are 11 or 
more weeks post fledging and have not yet encountered their first winter (60-day 
duration) (Figure 3–2). 

x Immatures in winter and summer—This class includes birds 1 to 5 years old during the 
nonmigratory season (Figure 3–3). 

x Immatures in migration—This class includes birds 1 to 5 years old during the migratory 
season (Figure 3–4). 

x Nesting adults—A nesting adult is defined as an eagle 5 years of age or older that is 
engaged in reproductive activity, such as mating, nest building, incubating, or 
provisioning young. This was further subdivided into breeding and nonbreeding time 
periods. Because of the distance from the potential nests to the project area, there was no 
spatial risk associated with this age group or submodel. 
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Figure 3-1. Spatial model of fledglings prior to dispersal. 
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Figure 3-2. Spatial model of fledglings during dispersal and until first winter. 
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Figure 3-3. Spatial model of immatures in winter and summer. 
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Figure 3-4. Spatial model of immatures during migration. 

3.1.2 Results and Discussion 
The estimated mortality is a function of both the spatial and mechanical models. The results are 
dependent on the turbine layout of the wind energy facility. OWLLC has sited the turbines to 
reduce potential impacts to the eagles in the area. During the development of the OWEF, several 
different turbine layouts were considered, factoring in the combined model results. For the 
purposes of this ECP, the results of the layouts considered for the OWEF are presented here: 

x Version 6 (2010; Figure 3–5)—This was the original turbine layout. It had 100 turbines 
positioned with higher density and with more turbines closer to the potential nest on the 
southeast corner of the property boundary. 

x Version 18 with 94 turbines (2010; Figure 3–6)—This is the preferred turbine layout that 
has eliminated six turbines compared to Version 6, moved turbines away from the 
potential nest in the southeast corner, and located those turbines farther west in the 
project area. 
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x Version 18 with 84 turbines (2014)—Because of the increased efficiency of the 1.79 MW 
turbine, only 84 turbines will be used, rather than the 94 turbines originally modeled in 
the Version 18 layout. (Results for the 84-turbine Version 18 layout are presented in the 
text below the figures.) 

x Version 19 (2010; Figure 3–7)—This turbine layout is similar to Version 18 with 94 
turbines, but the three highest risk turbines in the north central portion of the project were 
moved to lower areas of risk. 

Figure 3-5. Version 6 turbine layout, 2010. 
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Figure 3-6. Version 18 turbine layout with 94 turbines, 2010. 
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Figure 3-7. Version 19 turbine layout, 2010. 

Table 3–3 shows a comparison of predicted mortality among the three alternatives run in 2010. 
There are no significant differences among them. Version 6 had the highest predicted mortality. 
Version 18 with 94 turbines resulted in a 4% decrease in predicted mortality. Version 19 
evaluated moving the three highest risk turbines from a higher to lower risk area, but this only 
reduced predicted mortality by 1.7%. 

Table 3–4. Summary of Predicted Mortality for the three Alternative Turbine Arrays 
Considered in 2010 

Version 
Nesting 
Adults 

Fledglings 
Prior to 

Dispersal 

Fledgelings 
Dispersing 

from the Nest 

Immatures in 
Winter and 

Summer 

Immatures 
in 

Migration 
Turbine 

Array Sum 
6 0 0.250208 0.472135 1.109381 0.40311 2.234834 
18 (94 
turbines) 0 0.254223 0.461181 1.042221 0.387198 2.144822 

19 0 0.253858 0.454615 1.019445 0.379677 2.107595 
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The 2014 revised model output for larger but fewer turbines (84 1.79MW turbines) results in a 
lower predicted mortality. Although the specific 84 locations from the Version 18 layout are still 
being finalized, the average estimated mortality across all five submodels for the 84 turbines 
ranges between 0.021698 and 0.022725 eagles per turbine per year. Because the site is relatively 
uniform and because OWEF has already eliminated the turbines closest to the historical eagle 
nest, the difference between individual per turbine predicted mortality is not significant. 
Therefore the choice of which 84 individual turbine locations are used in the final layout will not 
have a significant impact on the final total predicted annual mortality, which will remain below 2 
eagles per year, or between 1.82 and 1.91, nearly a 10% to 15% decrease in predicted mortality 
from the original Version 18 layout. 

Although the results show that the cumulative summary of predicted mortality of the different 
model runs are around 2 eagles per year, these estimates are a purposeful overestimate by a 
factor of 2 to 10 times the expected mortality. There are several reasons for this overestimate. 
The modeled area included a subset (< 1%) of the entire state of Oklahoma. If the eagle 
population is equally distributed across the state, then it would be predicted that < 1% of the 
population would be found in the modeled area. However, eagle distribution across the state is 
actually clumped in response to habitat conditions (e.g., presence of enhanced foraging at dams 
and reservoirs). Therefore, a simple percent based on area will not reflect the actual eagle 
occupancy at the project area. There are little empirical data to determine how clumped the 
eagles are at the project area, but if it is assumed that the number of nests and thus potential 
breeding pairs is an indicator of the level of clumping, then some reasonable estimates can be 
made. 

Oklahoma has been generating wind energy since 2003, the Bald Eagle population has been 
growing, and no Bald Eagle fatalities have been reported. Table 3–5 shows a simple comparison 
of the growth of wind power in Oklahoma in relation to breeding pairs and reported Bald Eagle 
mortality. 

Table 3–5. Comparison of Osage Wind Energy Facility, Oklahoma Bald Eagle Population 
and Reported Wind Energy Mortality 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
MW 0 0 0 0 176 176 474 534 689 708 1,031 1,482 
Bald Eagle 
Population 
(breeding 
pairs) 

32 31 27 27 42 38 49 49 63 66 73 90 

Reported WEF 
Bald Eagle 
Mortality 

NA NA NA NA 0 0 0 0 0 0 0 0 

Although Bald Eagle mortality may be underreported at wind facilities in Oklahoma, there have 
been very few recorded Bald Eagle mortalities at wind farms in North America, and hundreds of 
wind facilities are within the Bald Eagle geographic range. One state, Pennsylvania, has 
implemented guidelines where almost all the wind developers are submitting their pre- and 
postconstruction data to the state as part of a cooperative agreement, and no Bald Eagle fatalities 
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have been reported since 2007. While this anecdotal evidence does not apply directly to the 
OWEF, it does provide support for the hypothesis that Bald Eagles have low susceptibility to 
collisions with wind turbines throughout their range. 

3.2 USFWS Bayesian Predictive Mortality Model 

3.2.1 Methods 
OWLLC, in consultation with the USFWS, used point count data and wind farm characteristics 
to predict mortality using the USFWS predictive mortality model. Point count data were derived 
from 10 survey points at OWEF from September 2010 to August 2011. Data from one other 
survey point (Point 1) located 1.6 km north of project site were excluded from this analysis. See 
Appendix A for more details on the methods, including assumptions and model parameters. The 
USFWS mortality model was run multiple times as updated USFWS models became available 
and as OWLLC adjusted the number of turbines in the project. 

3.2.2 Results and Discussion 
The USFWS mortality model predicts a fatality rate of 2 Bald Eagles per year based on a layout 
of 84 turbines with an 80% upper credible interval of 3.3 assuming that turbines are spinning 
during all daylight hours (see Appendix A). However, when the total number of daylight hours 
used as a model input excludes hours during which turbines will not be operating (predicted from 
onsite MET data), the fatality rate is 2 eagles/year with an 80% upper credible interval of 2.9 
(see Appendix A). These results are similar to the OWLLC spatial model. OWLLC coordinated 
with the USFWS’s Eagle Technical Assessment Team on the application of the USFWS model.  

One limitation of the USFWS model is that it does not provide information on areas within the 
site that may be more or less risky to Bald Eagles, and thus it does not provide suggestions for 
micrositing turbines to less risky areas. Turbine-specific risk predictions are more applicable for 
decision making because areas of relatively higher or lower risk are identified and management 
strategies can be made accordingly. Additionally, given the heterogeneity in the landscape and 
habitat preferences, bird use of a site is not random and many habitat and topographic landscapes 
features can influence collision risk (de Lucas et al. 2008; Ferrer et al. 2012). OWLLC moved 
some turbines with higher predicted collision rates from Version 6 to Version 18 layouts in 
response to the outputs from the spatial model. 

Uncertainty is present in every model and approaches to estimating uncertainty vary among 
mathematical and statistical models. There are pros and cons both to the OWLLC and USFWS 
models discussed here. However, the USFWS has indicated that the predicted take numbers 
generated by both models put the OWEF within the same risk category as discussed in Section 4, 
and the steps and measures outlined in this ECP have been developed to minimize and mitigate 
for that level of predicted take. 

3.3 Overall Estimated Fatality Rate for use in the Eagle Take Permit 
Application 

At the direction of the USFWS, the Eagle Take Permit Application that was prepared for the 
OWEF uses the USFWS model for the basis of the take calculations requested for authorization 
via permit approval by USFWS. Also at the direction of the USFWS, the OWLLC was advised 
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that the USFWS will view take under Eagle Take Permits on a 5-year term, rather than annual 
term, which corresponds with the 5-year check-ins required under the 30-year permit rule. As 
such, the Eagle Take Permit Application for the OWEF requests an annual take of 3 Bald Eagles 
per year, which corresponds to the 80% upper credible interval of the USFWS model results. 
This level of take authorization will be reviewed with the USFWS at each 5-year check-in. While 
OWLLC strongly believes this to be an overestimate of the Bald Eagle take likely to occur at the 
site and that the conservation measures, mitigation, and adaptive management plan described 
below will further work to reduce potential risk to Bald Eagles, a take authorization of up to 3 
Bald Eagles per year is being requested in an effort to be conservative. 

4. Stage 4: Avoidance and Minimization of Risk using 
Conservation Measures and Compensatory Mitigation 

4.1 Development of Conservation Measures 
Through consultation with OWLLC, the USFWS believes that the OWEF should be considered a 
Category 2 site per the 2011 Guidance and 2013 Guidance (USFWS 2011, 2013). A Category 2 
site indicates moderate to high risk to eagles but with the opportunity to mitigate impacts. 
Projects in this category will potentially take eagles, but the risk might be reduced through a 
combination of conservation measures and reasonable compensatory mitigation. This indication 
of risk categorization by USFWS does not reflect a permit decision, which would follow only 
after review of a take permit application and the associated formal review process outlined in the 
National Environmental Policy Act. A list of avoidance and minimization measures for an 
applicant to consider is included in Appendix E in the 2011 Guidance and in the 2013 Guidance, 
and they are largely the same. OWLLC reviewed all of them. The following is a discussion of 
the measures from both the 2011 Guidance and 2013 Guidance that OWLLC will be able to 
implement. 

4.1.1 Avoidance Related Conservation Measures 
Move higher risk turbines during siting 
Section 3 describes the factors associated with the collision risk modeling for the site, which 
OWLLC has taken into consideration. OWLLC developed a detailed eagle collision risk model 
that identified locations in the project site with differing degrees of risk for different turbines. 
The location of the proposed turbines reflects the consideration of varying exposures in the 
landscape along with engineering and land use considerations. As a result, OWLLC chose a 
layout (Version 18) eliminating six turbines, relocating turbines away from the historic nest in 
the southeast corner, and redistributing turbines to lower risk areas within the project area to 
reduce the overall risk for the project. In addition, due to evolving efficiencies in turbine 
technologies, OWLLC has been able to reduce the total number of turbines at the site from 94 to 
84 turbines. Although the turbine locations are still being finalized, they will be selected from the 
locations identified in the Version 18 layout that had already been selected in an effort to reduce 
overall risk for the project. 
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Site structures away from high avian use areas and the flight zones between them 
Most of the Bald Eagle activity documented during the site surveys occurred off site. Within the 
project site, both the risk assessment model created for the project and the field observations 
identified the north central area of the site to have relatively more Bald Eagle use (see Sections 2 
and 3) and, therefore, a relatively higher predicted risk for collisions. Some of those turbines 
were moved from Version 6 to Version 18 layouts. The rest of the site has had fairly low and 
uniform use based on observations to date. 

Prioritize locating development on lands that provide minimal eagle use potential including 
highly developed and degraded sites 
As noted in Section 1.5, the project site is largely degraded due to overgrazing, invasive species, 
burning, fragmentation, and the existence of widespread oil and gas infrastructure (e.g., wells, 
access roads, pipelines, fence, aboveground storage tanks, and collection systems). In general, 
the site also lacks the types of habitat features that tend to concentrate large numbers of Bald 
Eagles for an extended period of time such as large bodies of water with abundant fish and/or 
waterfowl populations that can provide an abundance of food or large ridges oriented north and 
south that may be used as migration corridors. 

Avoid siting turbines in areas where eagle prey are abundant 
Bald Eagles in the area may prefer to feed on fish associated with lakes and other water bodies 
(Buehler 2000). Because the site does not have any significant water bodies with fish, Bald 
Eagles using the site are likely feeding on carrion (e.g., deer kills and dead cattle) and on rodents 
(M.A. Jenkins, Sutton Avian Research Center, pers. comm.). Given the uniform nature of the 
habitat on the site, it is unlikely to have areas with higher concentrations of prey density that 
would concentrate Bald Eagles or attract them in large numbers to the site. However, a Habitat 
Management Plan, as discussed in Section 4.1.2 below will be implemented to further manage 
carrion on site. 

Design project layout to reduce collision and electrocution: spreading the towers widely rather 
than in clustered groups 
OWLLC evaluated this option and developed an optimum spacing plan that distributes the 
turbines and avoids clumping the turbines. Engineering requirements and wind regime (e.g., 
wake loss issues) dictate that turbines be spread out rather than in tight groups. Eagle risk 
modeling was done to evaluate the relative risk of individual turbines and some turbines were 
moved or eliminated based on modeling results. Furthermore, because the nature of the site is 
relatively uniform, and because OWEF had already eliminated the turbines with the highest 
potential risk to eagles, the difference between individual per turbine predicted mortality is not 
significant when comparing individual turbines within the existing project layout. 

Avoid areas with high concentrations of ponds, streams, or wetlands 
The site does not have high concentrations of ponds, streams, or wetlands that should be avoided 
when siting turbines (see above). The site is all agricultural/pasture and is already highly 
disturbed by existing and planned oil extraction activities and associated infrastructure. 

Avoid use of structures that are attractive to birds for perching 
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OWLLC will use turbines with monopoles (nonlattice structures) that will not attract birds for 
perching or nesting. 

Avoid construction designs (including structures such as meteorological towers) that increase 
the risk of collision, such as guy wires 
At this time, only meteorological towers fall into this category. Two permanent 80-meter tall 
meteorological towers will be installed on the project site. Those towers will be guyed lattice 
tower structures; however, they have been sited away from the area most frequently used by 
eagles. The meteorological towers will be lighted and marked in accordance with FAA 
standards. The temporary meteorological towers used at the site during preconstruction and 
construction activities will be removed after installation and calibration of the permanent 
meteorological towers. 

Bury power lines when feasible to reduce avian collision and electrocution 
OWLLC’s onsite electric collection system, which connects each turbine to a substation for the 
project, is currently designed to be installed underground. A transmission line, from the project 
substation to the point of interconnection (approximately 1.8 miles), will be overhead and will be 
designed to comply with APLIC standards to reduce risk of electrocution. 

Utilize existing transmission corridors and roads 
The OWEF, as proposed, will be sited on land already largely developed and in use as an active 
oil extraction facility. Thus, the new infrastructure for the OWEF will be placed mostly in areas 
where there is existing infrastructure. Additionally, the site is near an existing transmission line 
corridor, so minimal new overhead transmission lines will be required. 

Minimize the extent of the road network 
Within the OWEF, the location of access roads was designed to minimize environmental impacts 
to the extent practicable while still accommodating the needs and safety considerations for 
construction and operation. Additionally, all project personnel will observe locally posted speed 
limits on public roads and will adhere to maximum speed restrictions within the OWEF based on 
road, safety, and weather conditions. 

Minimize lighting at facilities 
OWLLC selected lighting that has shown to be minimally attractive to birds at night, including 
use of red or dual red-and-white, strobe-like or flashing lights that will meet FAA requirements. 
The project was designed so that all lighting of buildings and other project infrastructure will be 
motion- or heat-activated, wherever allowed by safety and/or utility requirements. 

Normandeau Associates, Inc. 2014 37 



 

 
   

 
  

 
    

  
  

    
 

  
   

     
  

      
   

      
    

        
      

   
 

 
 

 
    

    
  

 
  

   
  
    

     
 

   
  

  
  

  

Eagle Conservation Plan, Osage Wind Project, Oklahoma 

Develop a transportation plan, including road design, locations, and speed limits to minimize 
habitat fragmentation and wildlife collisions and minimize noise effects 
The transportation plan being developed for the project will use existing roads and will require 
that posted speed limits be observed. Within the OWEF, the location of access roads was 
designed to minimize environmental impacts to the extent practicable, while still accommodating 
the needs and safety considerations for construction and operation of the site. Additionally, all 
project personnel will observe locally posted speed limits on public roads and will adhere to 
maximum speed restrictions within the OWEF based on road, safety, and weather conditions. 

Follow the Avian Power Line Interaction Committee (APLIC) guidance on power line 
construction and power line siting (APLIC 2006) 
OWLLC follows APLIC guidelines relating to power lines and will follow the most current 
guidelines to the extent possible based on local conditions and project design and engineering. 

4.1.2 Minimization Related Conservation Measures 
Curtail higher risk turbines during higher risk periods 
OWLLC moved the higher risk turbines (see Section 4.1.1) and will be conducting 
postconstruction monitoring. If monitoring shows that specific turbines in the project site are 
documented to have repeated mortality during specific times of the year and at specific times of 
the day, then OWLLC will work with the USFWS to determine operational parameters that can 
be used to reduce mortality during high-risk periods. This would be part of an Adaptive 
Management Plan condition based on postconstruction monitoring results and is discussed 
further in Section 6. 

Habitat Management—Maintain facilities and grounds in a manner that minimizes potential 
impacts to eagles, and avoid practices that attract/enhance prey populations and opportunities 
for scavenging within the project area 
Given the uniform nature of the habitat on the site, and its existing degraded state due to 
overgrazing, invasive species, burning, fragmentation, and the existence of widespread oil/gas 
infrastructure, it is unlikely to have areas with higher concentrations of prey density that would 
concentrate Bald Eagles. The primary attractant for eagles is likely the existence of carrion 
resulting from the cattle operations occurring at the site. While it is impossible to remove or 
predict the occurrence of carrion at the site, OWLLC will develop a Habitat Management Plan in 
coordination with the landowners within the project area to establish a procedure to eliminate or 
minimize carrion in the project area. When large carrion, such as deceased cattle, are discovered 
within the project area, OWLLC will work with landowners to remove the carrion to a location 
outside the turbine array. Such removal will be done in accordance with local, state, and federal 
laws. The Habitat Management Plan will be developed prior to the commercial operation of the 
project and will be part of the continuous postconstruction monitoring program described in 
Section 5 of the ECP. 
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Minimize the area and intensity of disturbances during preconstruction and construction 
periods 
No project-related activities will be constructed within 1 mile of any known occupied (used for 
breeding) eagle nest. The former Little Chief nest, which was not considered to be an occupied 
nest due to the lack of breeding activity, was located 0.8 miles from any project infrastructure. 
However, the Little Chief nest no longer exists—the dead tree it was located on fell and was 
documented as such in 2012. No evidence of the Little Chief nest being rebuilt has been 
discovered to date. The USFWS recommends that no activity occur within 660 feet of an active 
Bald Eagle nest (USFWS 2007). All project infrastructure is located at significantly greater 
distances than this recommendation. Furthermore, no communal eagle roosts or specific habitat 
features that might require consideration were identified within the project, and field 
observations consistently documented the greatest Bald Eagle activity north of the project area 
during the winter when most eagle activity occurred. 

During construction, implement spatial and seasonal buffers to protect individual nest 
sites/territories and/or roost sites, maintaining a buffer between activities and nest/communal 
roost sites keep natural areas between the project footprint and the nest site or communal 
roost by avoiding disturbance to natural landscapes 
There are no known communal roost sites in the project boundary, but OWLLC will monitor the 
project area during construction for onsite communal roosts. If any active roosts are found, 
appropriate measures will be taken to minimize any disturbance from construction activities. 

Reduce vehicle collision risk to wildlife (instruct project personnel and visitors to drive at low 
speeds (< 25 mph), and be alert for wildlife, especially in low visibility conditions 
As part of the standard best management practices on the wind farm, staff members are 
instructed to drive in accordance with locally posted speed limits, or less than 25 mph on private 
roads, and as dictated by local conditions and safety requirements. OWLLC staff and contractors 
will be trained to abide by the best management practices. 

Follow procedures that reduce risk to wildlife and instruct employees, contractors, and visitors 
to avoid disturbing wildlife, especially during breeding seasons and periods of winter stress 
This information will be included in the training for employees, contractors, and visitors to the 
project site during construction and operation. 

Minimize effects to wetlands and water resources by following provisions of the Clean Water 
Act (33 USC 1251-1387) 
The proposed project has minimized to the extent practicable direct and indirect impacts to 
wetlands and water resources as defined in the Clean Water Act. 

4.1.3 Other Conservation Measures Considered but Dismissed or Not Applicable 
OWLLC reviewed other recommended measures for avoidance and minimization and 
determined that these measures are either not feasible or not appropriate for this project. 

Set turbines back from ridge edges 
Not applicable because the project site does not have ridge edges on or near the site. 
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Consider undertaking real-time monitoring of proximate occupied nest sites and curtailing 
activity if eagles exhibit signs of distress 
Not applicable because nests are a significant distance away from project infrastructure, and 
there has been no documented breeding for the past 10 to 15 years. 

Avoid vegetation removal and construction during the breeding season 
Not applicable because nests are a significant distance away from project infrastructure, and 
there has been no documented breeding for the past 10 to 15 years. 

Move higher risk turbines after construction 
It is not economically feasible to move turbines after the site is constructed. Evaluation of high-
risk turbines was completed and incorporated as part of the project design. If a turbine is truly a 
risky turbine (based on postconstruction monitoring), OWLLC will consider operational 
alternatives such as curtailing higher risk turbines during higher risk periods. 

Consider use of pylons to divert eagle flight paths away from risk zones 
This is not practical for this wind farm because current land use and property/ownership 
structure, and additional structures would likely provide additional exposure for eagles to perch 
within the project area. 

4.2 Voluntary Mitigation 
Compensatory mitigation is defined in the 2011 Guidance (USFWS 2011) as an action required 
during the eagle permitting process if ACPs do not completely remove the potential for take and 
projected take exceeds calculated take thresholds for the species or the eagle management unit 
population affected. Based on the USFWS predictive mortality model (see Section 3.2 and 
Appendix A), average annual mortality is estimated to be 2 Bald Eagles per year with an upper 
80% credible interval of 2.9 during the operating hours for the project. For purposes of 
compensation mitigation, the upper 80% credible interval of 2.9 will be used. 

Currently there is much uncertainty about the vulnerability of Bald Eagles to wind turbine 
collision and USFWS assessment models use collision risk estimates developed for Golden 
Eagles which are likely higher but are believed to be conservative estimates for Bald Eagles. 
Only six Bald Eagle fatalities have been recorded at wind energy facilities in North America to 
date (Pagel et al. 2013). Using that upper 80% credible interval (2.9), 3 Bald Eagles killed per 
year at OWEF is a conservative estimate with an acceptable level of risk. A consequence of 
overestimating mortality is that the project developer can be credited for eagles not taken, a 
favorable outcome, while the consequence for underestimating mortality is that the developer 
incurs greater expenses than anticipated for the life of the project. 

The Bald Eagle Management Unit for this project is the Lower Mississippi portion of the 
USFWS’s Southwest Region (USFWS 2009). Maximum cumulative take of Bald Eagles for this 
management unit is 4.8 individuals (USFWS 2009). Assuming ACP implementation helps 
ensure an annual average of less than three Bald Eagles, there will likely be no additional take 
above baseline levels in the management unit. Therefore, compensatory mitigation for this 
project is not necessary. However, despite the fact that compensatory mitigation is not required, 
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OWLLC has agreed to pursue in good faith the efforts described in the balance of this paragraph 
in order to offset potential impacts to Bald Eagles due to development of the project: 

x Since OWLLC does not own or operate any electric transmission or distribution assets, 
OWLLC will seek to work with utilities that are owners of such assets within 43 miles of 
the project area, or as close to the project area as possible, to identify electric power line 
poles that pose high levels of electrocution risk to eagles. A distance of 43 miles is based 
on the average natal dispersal distance of Bald Eagles (USFWS 2009). 

x Within 1 year after the start of project operation, OWLCC will make funds available (up 
to $8,000 per pole) to the applicable utility owner(s) to fund the retrofit/upgrade of 10 
poles identified as being a potential risk to eagles within 43 miles of the project area, or 
as close to the project area as possible, to APLIC standards. Based on a Resource 
Equivalency Analysis in the 2011 Guidance (USFWS 2011), this retrofitting will offset 
the loss of one Bald Eagle. If an acceptable recipient for such funds cannot be identified, 
the equivalent amount of funds will be donated to the Sutton Avian Research Center, or 
other similar organization, for eagle conservation within the Lower Mississippi Eagle 
Conservation Unit. 

x During the life of the project, OWLCC will make funds available to the applicable utility 
owner(s) to fund the retrofit/upgrade of five high-risk poles (up to $8,000 per pole) for 
each Bald Eagle fatality documented at the project site. OWLLC will seek to work with 
utilities with assets located within 43 miles of the project area, or as close to the project 
area as possible, to identify areas of highest potential for eagle electrocutions (i.e., where 
highest probability of Bald Eagle occurrence overlaps areas with power poles of greatest 
electrocution risk). If an acceptable recipient for such funds cannot be identified, the 
equivalent amount of funds will be donated to the Sutton Avian Research Center, or 
other similar organization, for eagle conservation within the Lower Mississippi Eagle 
Conservation Unit. 

During efforts to complete the work described in the preceding paragraph, OWLLC will advise 
the applicable utilities of the USFWS’s view of the need for them to agree in writing to maintain 
retrofitted/upgraded poles to APLIC standards for 30 years. 

The USFWS has identified this type of mitigation as a reasonable corrective action a company 
can undertake to avoid the take of eagles and other migratory birds (USFWS 2011) because: 

x Utility power poles cause quantifiable adverse impacts to eagles 
x The per eagle and population effects of utility power pole retrofitting to create safe 

conditions for eagles are quantifiable and verifiable through accepted practices 
x Success of and subsequent maintenance to retrofitting can be monitored 
x Electrocution causes a significant amount of eagle mortality and, in most cases, is 

avoidable 

The aforementioned mitigation action can more than compensate for the potential loss of one or 
more eagles during a 5-year review period. If no eagles are taken by OWEF facilities on the 
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project site, OWLCC will be credited by the USFWS for such compensation in subsequent 
permits for take of eagles. 

Should at any point during the life of the permit, the USFWS identify other acceptable uses for 
mitigation dollars or recipients of such funds, OWLLC will, in consultation with the USFWS, 
agree to redirecting mitigation funds to other uses as long as the total mitigation contributions do 
not exceed the funds committed to for the pole retrofits. 

A detailed, annual summary of initial retrofit activities or funds contributions completed during 
the first 3 years will be appended to annual postconstruction mortality reports covering same 
respective years. The report will cover, for example, details of the power pole selection process 
to before-after comparisons of individual pole configurations, including photos or information on 
the recipient and intended use of mitigation funds if pole retrofit partners cannot be identified. 

5. Postconstruction Monitoring 
Postconstruction monitoring will be completed at the OWEF to meet regulatory permit 
requirements. OWLLC will conduct 3 years of postconstruction monitoring for Bald Eagles. The 
purpose of the postconstruction monitoring is to determine if there is any Bald Eagle mortality 
and to detect and monitor Bald Eagle nests near the project for evidence of breeding. After 
completion of the 3 years of postconstruction monitoring studies, the monitoring data and the 
adequacy of the ACPs will be assessed by OWLLC in consultation with USFWS. If additional 
ACPs are deemed appropriate and warranted by OWLLC in consultation with USFWS, 2 
additional years of monitoring will be performed after implementation of the additional ACPs. 

5.1 Bald Eagle Nest and Roosting Surveys 
For the first 3 years of the project, an annual aerial eagle nest survey will be completed in March. 
The aerial survey will cover a 10-mile radius around the project site using the same methodology 
described in Section 2. All nests will be mapped and their status (active or inactive) will be 
characterized, as will be locations and use of any communal roost sites that are identified. 

5.2 Carcass Searching 
For the first 3 years, OWLLC will conduct monthly systematic carcass searches for Bald Eagles 
at the OWEF. The current OWEF plan includes 84 turbines, and OWLLC will survey a subset of 
30 randomly selected turbines for Bald Eagle mortality. 

OWLLC will conduct monthly carcass searches of 30 turbines selected for the postconstruction 
study for 3 years during September through May. For each turbine, a standardized search plot of 
240 m u 240 m will be established surrounding each turbine with the turbine centrally located. 
This plot size approximates the 2u turbine height plot size recommendation by Strickland et al. 
(2011). Within the 240 m plot, transects will be spaced 25 m apart and observers will survey for 
carcasses within 12.5 m on each side of each transect. This transect width is wider than what has 
been suggested for other studies, but should be sufficient at the OWEF given that (1) Bald 
Eagles’ large size make them highly conspicuous, and (2) short ground cover from grazing and 
controlled burns make visibility of carcasses easier. Searchers trained in proper search 
techniques (Strickland et al. 2011) will conduct the systematic mortality searches and all 
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searches will occur during daylight hours and should take approximately 1 hour per turbine for 
one observer to complete, depending on conditions. 

Fatality estimates will be based on the sample of fatalities recorded and corrected for the number 
of turbines in the study as well as scavenger bias and searcher efficiency. Given that surveys will 
be focused on Bald Eagles, and much of the area is either grazed or burned, carcass detection 
probabilities for observers will likely be close to 1 (Strickland et al. 2011), thus reducing the 
need for searcher efficiency trials. The focus on larger birds also allows for longer search 
intervals (30 for this study) because there will be less scavenging on larger raptor carcasses 
compared to other species of similar size (Strickland et al. 2011). The correction factor for 
number of carcasses estimated for the entire site will be calculated as follows. 

Total estimated eagle deaths = Number of eagle mortalities / 0.36 

OWLLC will obtain the necessary permits for carcass handling removal before carcasses are 
handled or will coordinate with an entity that has such permits. If a dead eagle is found, the 
searcher will place a flag near the carcass and continue the search. After searching the entire plot, 
the searcher will return to each carcass to record the specific information on the carcass 
including condition, distance from turbine, age, sex, GPS location, and cause of death. All 
carcasses will be photographed and placed in a plastic bag and labeled appropriately. Carcass 
handling will be performed with rubber gloves to protect the handler from diseases and parasites. 

5.3 Reporting 
For the first 3 years of the project, OWLLC will provide a written annual report to USFWS 
detailing its monitoring efforts and findings. During the first 3 years as well as the years 
following, OWLLC will report all Bald Eagle mortality within 24 hours to the USFWS. The 
USFWS will also set up an account in their Bird Injury and Mortality Reporting System 
(BIMRS) database to which OWLLC will submit details on mortality or injury of eagles and 
other bird species. The data will be entered into BIMRS within five business days following 
detection of an injured or dead eagle. These data will be available for review and broad-scale 
evaluations by the USFWS Office of Law Enforcement, as is done for the electric utility industry 
(APLIC 2006). 

OWLLC will also implement a Wildlife Reporting and Response System (WRRS). The purpose 
of the WRRS is to standardize the actions taken by OWLLC or its subcontractors in response to 
any wildlife injuries or fatalities observed within the project boundary. All project employees 
will be trained in the WRRS and will be vigilant while traversing the project site for signs of 
dead or injured wildlife. Any dead or injured animals found within the project boundary by 
project employees will be marked, and the location will be reported to the site supervisor. The 
site supervisor or other designated individual will proceed to the site of the discovery, complete 
an incident report, and take photographs. The carcass or injured animal will not be moved or 
removed by any individual who does not have the appropriate permits. If a Bald Eagle or an 
endangered or threatened species is found, OWLLC will notify the USFWS within 24 hours of 
the discovery and discuss next steps. 
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6. Adaptive Management 
This adaptive management section was prepared as part of the Osage Wind Project ECP to 
comply with the new 30-year Eagle permit rule announced on December 6, 2013 (78 FR 73704) 
and is an important element in the long-term evaluation and management of this ECP and 
corresponding eagle take permit, should a 30-year permit be issued by USFWS. Adaptive 
management is an iterative process implemented throughout the life of the project, which allows 
for continuous improvement regarding decisions and actions taken in an effort to avoid, 
minimize, or mitigate impacts to Bald Eagles. For this project, adaptive management will consist 
of a program designed to monitor and assess impacts to eagles at the project and an iterative 
process of assessing and implementing additional avoidance, minimization, or mitigation 
measures should results of the monitoring indicate that such additional measures are warranted. 

A successful adaptive management plan focuses on learning, adapting, and allowing for 
flexibility in decision making as information is gathered and as new information becomes 
available. Because eagle take permitting is in its infancy, much is still unknown about the risk 
factors for Bald Eagles at wind facilities and the measures that might be taken to reduce that risk. 
There are many uncertainties regarding the level of take that may occur at a site and what the 
appropriate reaction to that take might be. For these reasons, the 30-year eagle take permit will 
require the OWLLC to meet with the USFWS on 5-year intervals to re-assess the take 
authorization, ECP, and adaptive management plan. Questions that may be addressed during 
these 5-year check-points may include: 

x What level of take is occurring at the site? 

x Does the take authorization level still make sense given changes, if any, in the size of the 
local eagle population and/or the seasonality with which eagles are using the site? (e.g., 
has the eagle population significantly increased or decreased, are eagles using the site in 
the summer months in addition to winter months). 

x Are additional avoidance, minimization, or mitigation measures necessary given the level 
of take being experienced at the site? 

x Do the existing avoidance, minimization, or mitigation measures currently being 
implemented still make sense or are better measures now available? 

Depending on the outcome of these meetings and the resulting decisions and agreements 
between OWLLC and USFWS, updates to the ECP, adaptive management plan, or permit 
conditions may occur. 

The current predicted take based on conservative modeling for the project is an average of 3 Bald 
Eagles per year—a cumulative of 15 eagles per 5-year review period or 90 eagles over the life of 
the project. If monitoring at the project site reveals that the project is at or below its 
predicted/authorized level of take during the 5-year review, then no further action may be 
required, and it may be possible to credit voluntary mitigation from previous years for future 
potential take. Should monitoring at the project site reveal that take over the 5-year period is 
higher than predicted/authorized, the reasons for these increased impacts will be assessed and 
additional avoidance, minimization, or mitigation measures may be implemented in consultation 
with USFWS to reduce the impacts. Should the cause(s) of impacts be unclear, additional 
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monitoring efforts may be implemented to better understand the cause(s) of the impacts. Once 
the additional avoidance, minimization, or mitigation measures are put in place, additional 
monitoring to determine the effectiveness of these measures will occur, and the additional 
measures may be further adjusted based on the results of such monitoring. 

On an annual basis, additional avoidance, minimization, or mitigation measures may be 
operational or nonoperational and would be implemented based on a step-wise/tiered approach, 
with a stronger response with each subsequent step or tier. Operational measures would be 
measures related to the actual operations of the turbines, such as modifying when a turbine is 
actually in use. Nonoperational measures would be measures not related to the operation of the 
turbines, such as habitat management or the use of biological monitors on the ground. If the 
documented take decreases in subsequent calendar years, then the appropriate step will be 
implemented. 

The adaptive management approach laid out in Table 6–1 will be based on documented eagle 
take at the OWEF project site. Documented eagle take at the site would be the cumulative total 
of all eagle carcasses found at the project site that can be attributed to operation of the wind 
farm. This cumulative total would include any eagle carcasses identified during scheduled 
mortality surveys or via other incidental finds at the project. Eagles determined to have died due 
to other causes, such as traffic on the local highway, or due to other anthropogenic development 
in the area, but that are found within the project footprint, would not be included in documented 
take. 
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Table 6–1. Adaptive Management Approach 
Step Trigger Response 

1 One documented eagle take 
within a 12-month period. 

Continue implementation of ECP and voluntary 
mitigation. Assess and determine root cause for the take if 
possible. 

2 Two documented eagle takes 
within in a 12-month period. 

Continue implementation of ECP and voluntary 
mitigation. Assess and determine root cause for the take if 
possible. Consult with USFWS to help identify potential 
causes for observed fatality. 

3 

Three documented eagle 
takes within a 12-month 
period or five within a 3-year 
period. 

Continue implementation of ECP and voluntary 
mitigation. Assess and determine root cause for the take if 
possible. Consult with USFWS to help identify potential 
causes for the observed fatalities, and develop an adaptive 
management strategy should implementation of Step 4 be 
necessary. Implement additional monitoring (e.g., 
observational monitoring to identify high use areas and/or 
high use time periods or more focused mortality searches.) 

4 

Four or more documented 
eagle takes within a 12-
month period or 10 within a 
3-year period. 

Continue implementation of the ECP. Assess and 
determine root cause for the take if possible. Consult with 
USFWS and implement additional avoidance, 
minimization, or mitigation measures based on the 
strategy determined in Step 3. Additional measures would 
remain in place for a 12-month period. If take exceeds six 
documented eagles within a 5-year period, discuss 
implementation of the additional measures identified in 
Step 3 on a more permanent basis. 

In addition to the responses to documented take outlined above, OWLLC will also calculate 
estimated take numbers derived from the documented take and the results of the monitoring 
efforts combined (see Section 5.2 for more information). Both the documented take and the 
estimated take for the preceding 5 years will be evaluated at each 5-year review. While 
documented take is used as a basis for implementing the adaptive management plan, estimated 
take will be evaluated during the 5-year review to assess compliance with the permitted take 
levels. If take during the 5-year period considered is within the permitted take levels, no 
additional action will be required. If, however, take during the 5-year period considered exceeds 
the permitted take level or a consistent pattern or identifiable root cause for most take at the 
project can be identified, OWLLC will discuss with the USFWS additional measures to 
implement to reduce risk to eagles at the site. Such measures would be implemented in a manner 
that specifically addresses the root cause(s) of take. For example, if take has only been 
documented during the winter months, additional measures may only be implemented during the 
winter months at the site. Or, if take has only occurred in one area of the site, additional 
measures would only be implemented in those areas where take has previously occurred. The 
following is a discussion of the types of additional avoidance, minimization, or mitigation 
measures that will or could be implemented as part of this adaptive management plan. 
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6.1 Avoidance and Minimization Measures 
As outlined in Section 4 of this ECP, OWLLC has already taken and/or planned a suite of 
avoidance and minimization measures that have been or will be implemented at the project in 
order to reduce risk to eagles. These measures include consideration of risk during the siting 
process and following Best Management Practices during project design and construction. In 
addition, a suite of avoidance and minimization measures will be used throughout project 
operations, including implementation of a habitat management plan in coordination with 
landowners and other site users within the project area, implementation of site protocols meant to 
reduce the risk of vehicle collision with wildlife, use of a Wildlife Reporting and Response 
System at the site (see Section 5.3), and a training program informing all site personnel of the 
commitments and obligations of the ECP. Implementing these measures will allow project 
personnel to conduct real-time monitoring of site conditions and potential impacts on eagles and 
take proactive steps to react if impacts occur. In addition to these onsite measures, such as the 
habitat management plan and employee training, avoidance and minimization measures can be 
adjusted over the life of the project in direct response to any impacts that do occur. 

6.2 Site Monitoring 
As outlined in Chapter 5 of this ECP, OWLLC has also committed to a postconstruction 
monitoring program. Monitoring is an essential component of an effective adaptive management 
plan as the results of such monitoring are used to assess the accuracy of take predictions and can 
be used to either scale back or increase efforts to reduce eagle take at the project site based on 
actual rather than predicted site data. OWLLC has committed to implementing a robust carcass 
search effort for the first 3 years of operations. Details of this survey effort, discussed in Section 
5.2 of this ECP, were designed using current standards for conducting such surveys and were 
identified in consultation with USFWS. In addition, due to the long duration of the permit, 
OWLLC will complete 1 additional year of carcass monitoring the year prior to each 5-year 
review, starting in Year 9 using the same survey methods. If better methodologies for conducting 
such surveys become available at any point during the duration of the eagle take permit and are 
approved by USFWS, OWLLC and USFWS will discuss their applicability and possible 
implementation at the project in lieu of those currently in use. If different survey methodologies 
are deemed appropriate, the total cost of implementing such surveys shall not exceed the total 
cost of implementing the carcass survey methodologies already committed to in this ECP 
(approximately $70,000 per implementation year). Furthermore, if different survey 
methodologies are implemented or if better methodologies for estimating take from survey 
results become available, then the methodologies currently proposed for calculating estimated 
take at the site would also be updated. 

In addition, OWLLC has committed to conducting aerial nest surveys for the first 3 years of 
project operations (see Section 5.1). These aerial nest surveys are meant to document the location 
of active nests within 10 miles of the project boundary. This documentation can then be used to 
better inform adaptive management activities at the project site should such activities be 
necessary (e.g., modifications in monitoring protocols, increased habitat management efforts, 
targeted site training). Annual cost for such surveys is estimated to be $30,000 per 
implementation year. If it is determined through consultation with USFWS that the $30,000 
allocated for aerial nest surveys would be better spent on other types of efforts, those dollars 
could be reallocated to a different effort if agreed upon by both USFWS and OWLLC. 
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Should documented eagle take at the site reach or exceed the authorized take, additional 
monitoring efforts not to exceed $50,000 per year will be considered and discussed with 
USFWS. Additional monitoring may be implemented depending upon the level and nature of the 
documented take. Monitoring may include additional or increased efforts of mortality surveys 
and/or additional eagle use surveys looking at both temporal and spatial distributions of eagles at 
the project site. The results of such surveys would be used to inform additional adaptive 
management measures should such measures become necessary to implement at the project. If, 
through consultation with the USFWS, it is determined that the funds for additional monitoring 
would be better served through investment in additional mitigation or additional avoidance or 
minimization measures, the additional monitoring efforts may be foregone. 

6.3 Advanced Conservation Practices (ACPs) 
According to the 2013 Guidance (USFWS 2013) and the eagle permit rule (50 CRF 22.3), ACPs 
are defined as “scientifically supportable measures that are approved by the Service and 
represent the best available techniques to reduce eagle disturbance and ongoing mortalities to a 
level where remaining take is unavailable.” At the current time, no conservation measures have 
been scientifically proven to reduce eagle disturbance or take at wind projects, and USFWS has 
not approved any ACPs for wind energy projects. However, USFWS has committed to working 
with the industry on the development of ACPs that could be applied. Until scientifically proven, 
such measures would be considered experimental ACPs (EACPs), would be subject to cost caps, 
and, in most cases, would only be implemented when it is determined that take in excess of 
permitted levels has occurred at a site. 

If eagle take at the project exceeds authorized take thresholds and can be shown to be predictable 
in nature (e.g., take at the site has occurred only under certain circumstances or in certain 
locations), the use of EACPs, or approved ACPs should they become available, could be 
considered for implementation at the project site. Implementation of ACPs (experimental or 
proven), should they be warranted, would be tailored to specifically address the risk factors 
identified as an issue at the project site. Such risk factors will be identified through a 
combination of preconstruction data, ongoing monitoring and surveys, and analysis of 
documented eagle take that has occurred at the project site. Such ACPs could include things like 
the use of qualified biological monitors on site (on the ground biologists who can monitor eagle 
use and potentially modify operations if needed) or operational modifications based on eagle 
presence or site/weather conditions (e.g., shutting down risky turbines during the times of day 
and at the time of year when eagles are determined to be most vulnerable). If other adaptive 
management strategies prove inadequate in addressing the level of eagle take documented at the 
project, OWLLC will work with USFWS to determine ACPs or EACPs that could be used at the 
site and the circumstances under which such measures should be applied. 

Over the life of the 30-year permit it is also possible that ACPs that were once deemed effective 
will later become obsolete and be replaced by more effective ACPs. Should the implementation 
of ACPs be necessary, and should more effective ACPs be identified that would reduce risk to a 
greater degree than existing ACPs, OWLLC will discuss changing the ACP strategy with 
USFWS. 
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6.4 Voluntary Mitigation 
As part of its good faith efforts to offset the effects of potential eagle take at the project, OWLLC 
has agreed to a voluntary mitigation plan as outlined in Section 4.2 of this ECP. These voluntary 
mitigation efforts are based upon advisement from USFWS that retrofitting 10 high-risk utility 
power poles will offset the take of one Bald Eagle within the Lower Mississippi Bald Eagle 
Management Unit of the USFWS’s Southwest Region. No other viable alternative mitigation 
options could be identified in consultation with the USFWS. Thus, since OWLLC does not own 
or operate any distribution or transmission assets, the project has agreed to make funds available 
(up to $8,000 per pole) for such efforts if an acceptable recipient for such funds can be identified. 
If an acceptable recipient cannot be identified, the equivalent amount of funds will be donated to 
the Sutton Avian Research Center, or other similar organization, for eagle conservation within 
the Lower Mississippi Eagle Conservation Unit. If at any point during the life of the permit, the 
USFWS identifies other acceptable uses for mitigation dollars or recipients of such funds, 
OWLLC will, in consultation with USFWS, agree to redirecting mitigation funds to other uses as 
long as the total mitigation contributions do not exceed the funds committed to for the pole 
retrofits. 

The intent of an adaptive management plan is to react to and adjust one’s actions based on actual 
data. Over the course of the 30-year permit for the project, eagle use patterns of the site may 
change, eagle populations may increase thus increasing allowable take, risk management 
measures may evolve, and improved monitoring and mitigation measures may become available. 
OWLLC commits to revisiting this adaptive management plan with the USFWS at every 5-year 
review to ensure that the best strategies for avoiding, minimizing, and reducing eagle take are 
being implemented. Should both parties agree that modifications to this plan are warranted, such 
modification can occur as long they continue to meet permit conditions and the annual 
compensation amounts agreed to as part of the permit terms are not exceeded. 

6.5 Annual and Total Compensation Limits 
One key advantage for a project developer to pursue an eagle take permit is the certainty that a 
permit authorization provides in terms of operational and financial commitments. Both the 2013 
Guidelines and the 30-year eagle permit rule allow for established limits on the financial 
commitments that might be required under the permit. The annual and total compensation limits 
outlined in the paragraph below are to include all actions, measures, and mitigation required by 
this ECP, adaptive management plan, and the eagle take permit, if the permit is issued. This 
includes the cost for additional monitoring, survey efforts, equipment, and lost revenue due to 
implementation of ACPs. 

If take at the project exceeds the authorized take level and additional avoidance, minimization, 
monitoring, curtailment and/or mitigation measures are deemed appropriate, the annual 
maximum compensation amount shall not exceed $395,000 (adjusted for Consumer Pricing 
Index) any given year and will not exceed a total of $3 million (adjusted for Consumer Pricing 
Index) over the life of the project. 
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Appendix A: Summary of Bald Eagle risk for Osage Wind 
Power Facility based on USFWS Bayesian Predictive 
Mortality Model (USFWS 2011, 2013) 

x Data were derived from two counts monthly at 10 survey points from September 2010 to 
August 2011. Data from one other survey point (Point 1) located 1.6 km north of project 
site were excluded from this analysis. 

x This model assumes all daylight hours were equally sampled. However, mid- and late-
day periods were sampled less than the early-day period because point count surveys 
were conducted from 30 minutes before sunrise until completed. This may result in 
underestimation of eagle exposure minutes; if so, it is assumed the bias is not significant. 

x Unlimited distance surveys were used (i.e., point count survey plots were not bounded). 
The model assumes that detection of eagles under this approach approximates that from 
the 800-m fixed radius plots and thus incorporates the area (ha) covered by such. 

x Days are extrapolated to include the 6-month period when Bald Eagles occur at the site. 
There are 182 days from October to March. An extra 0.25 day was added to account for 
leap year. 

x General Electric 1.79-MW turbines, with a rotor radius of about 50 m, are proposed for 
the project. 

x Based on the Version 18 layout for the project with 84 turbines 
x USFWS typically uses the upper 80% credible interval (CI 80; Italics) as the fatality 

estimate for a given project. 
x The number of daylight hours spinning was calculated by multiplying the total daylight 

hours in the October–March period by 88.4%, which is an estimation of how often they 
would be running. 
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All Daylight Hours 
Only Daylight Hours When 

Spinning 

Seasonal Results: Mean SD CI80 Mean SD CI80 
Exposure Oct-Mar 0.30 0.08 0.30 0.08 
Fatalities Oct-Mar 2.2 1.7 3.3 2.0 1.5 2.9 

Model Inputs: 
Number of turbines 

Hazardous Radius (km) 
Total Hazardous Area (km2) per 

turbine 
Point Count Survey Duration (hr) 

Days (extrapolated to) 
Avg Light Hrs per Day (Oct-Mar) 

Total Daylight Hrs (Oct-Mar) 
Eagle Minutes 

Number of Survey Points 
Total Point Count Surveys 

Survey Plot Radius (km) 

84 
0.05 

0.008 
0.167 

182.25 
10.7 

1943.2 
12 
10 

120 
0.8 

84 
0.05 

0.008 
0.167 

182.25 
10.7 

1718.0 
12 
10 

120 
0.8 

Seasons: 
No Eagle Use = April 1–Sep 30 
Eagle Use = Oct 1–Mar 31 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

1 Introduction and Purpose 
Increased energy demands and the nationwide goal to increase energy production from 

renewable sources have intensified the development of domestic energy projects, including wind 

energy facilities. In an effort to reduce the impacts of wind energy projects on bird and bat 

resources, the U.S. Fish and Wildlife Service (USFWS) recommends that wind energy project 

proponents develop a Bird and Bat Conservation Strategy (BBCS; previously referred to as 

Avian and Bat Protection Plan, or ABPP) that outlines the project development process and 

includes monitoring and conservation measures that would be implemented to avoid and 

minimize impacts to birds and bats at each project they propose to develop. The recommendation 

for the development of a BBCS is part of the USFWS’s Land-Based Wind Energy Guidelines 

(LBWEG) (USFWS 2012a), which outlines a systematic approach for a wind energy developer 

to assess the potential risk to bird and bat resources during the preconstruction phase, evaluate 

the impacts to bird and bat resources resulting from the construction and operation of the project, 

and develop conservation and mitigation measures to avoid and minimize impacts during the 

preconstruction, construction, and operational phases of the project. 

1.1 Project Overview 

The Osage Wind Energy Facility (OWEF, Project) is a 150 MW wind energy facility with 84 

wind turbines and attendant features on approximately 8,400 acres near Shidler in Osage County, 

Oklahoma. As a commitment to the protection and conservation of protected birds, the Project 

has developed a project-specific BBCS for the OWEF. This project-specific BBCS is modeled 

after the suggestions in the LBWEG (USFWS 2012a
1
), and adapted accordingly to address 

concerns raised during the project’s siting process. 

Table 1–1 outlines the tiered approach described in the March 23, 2012, LBWEG (USFWS 

2012a), and the actions taken by Osage Wind, LLC (OWLLC) to fit into or adhere to the 

voluntary guidelines. These actions and the process by which OWLLC has undertaken to 

evaluate the potential risks to bird and bat species are described further in Chapter 3. However, it 

should be noted that development of the OWEF and consultation with the USFWS began years 

before the USFWS LBWEG were published and available for use. 

The overall goal of this BBCS is to reduce incidental avian and bat mortality from an otherwise 

lawful commercial activity. The assessment of the potential environmental issues related to the 

development of the Project was initiated at the inception of the project development process, 

including initial early agency consultations. Ultimately, the BBCS serves as a “good faith” effort 

to conserve bird and bat species while still allowing for the development of wind energy projects 

and production of renewable energy in the most environmentally responsible ways possible and 

practicable. 

This BBCS is designed to provide a single resource for all activities relating to avian and bat 

protection for Project management and field personnel. As such, this BBCS addresses the 

following: 

1 
Chapter 9, Pg 12 of USFWS (2012a). 
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 Corporate policy 

 Laws protecting avian species 

 Avian and bat protection measures during siting, construction, operations, and 

decommissioning 

 Other wildlife considerations 

Table 1–1. USFWS Tiered Approach to Assessing Potential Bird and Bat Impacts from 

Wind Energy Development 

USFWS Tiers* Actions Taken by OWLLC 

Tier 1 – Preliminary site evaluation 

(landscape-scale screening of 

possible project sites) 

 Strategic Environmental Assessment, 2008 

 ODWC Technical Advisory Letter, 2008 

 USFWS Technical Advisory Letter, 2009 

Tier 2 – Site Characterization (broad 

characterization of one or 

more potential project sites) 

 Preconstruction Flora/Fauna Assessment, 2009 

 Initial Consultation with USFWS and ODWC, 

2010 

Tier 3 – Field Studies to document site 

wildlife and habitat and 

predict project impacts 

 Greater Prairie-Chicken Lek/Nest 

Reconnaissance, 2010 

 Greater Prairie-Chicken Let and Nest Surveys, 

2011 

 Wetland Delineations, 2011 

 Preconstruction Avian Surveys: Field Report 

and Risk Characterization, 2012 

 Whooping Crane Likelihood Analysis, 2012, 

2013 

 American Burying Beetle Presence/Absence 

Surveys, 2013 and 2014 

Tier 4 – Postconstruction studies to 

estimate impacts 
 Proposed postconstruction studies and 

implementation of monitoring in ECP 

Tier 5 – Other postconstruction studies 

and research 
 Implementation of Adaptive Management or 

Conservation Measures if needed in response to 

Tier 4. 

* USFWS (2012a). 

1.2 Corporate Approach 

The Enel Group (the parent company of Enel Green Power North America, Inc. [EGPNA] and 

owner of OWLLC; Group) respects the environment and has taken a voluntary and pro-active 

global position in policies of environmental sustainability. This is key to ensuring ecofriendly, 

reasonably priced, continuous, and secure energy supplies to our customers. For this purpose, the 

Group uses best available technologies and is committed to continuous improvement. In 2009, 

Normandeau Associates, Inc. 2015 2 
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together with 59 other CEOs of power companies from 27 of Euroelectric’s countries, the Group 

signed a declaration where it pledged to become carbon-neutral by 2050. 

In 2009, Enel Green Power (Enel) was officially presented to the international finance 

community. The company was set up to manage and develop the Group’s renewable portfolio in 

the world. Enel actively contributes to the struggle against global climate change. The 

environment, along with climate change combat, and sustainable development, are strategic in 

Enel’s activities and in consolidating the Group’s leadership in the energy market. In particular, 

the environmental policy is founded on three basic principles and aims at achieving fourteen 

strategic objectives. 

Principles: 

 Safeguard the environment 

 Improving and promoting the environmental features of products and services 

 Creating corporate value 

Strategic Objectives: 

 Safeguarding the environment 

 Improving and promoting the environmental features of products and services 

 Creating corporate value 

 Strategic targets 

 Application of internationally recognized environmental management systems to its 

entire operation 

 Optimized integration of installations and buildings into the landscape, while conserving 

biodiversity 

 Mitigation of environmental impacts by applying the best available technologies and the 

best practices in building, operating and decommissioning its installations 

 Leadership in renewables and low-emission electricity generation 

 Efficient use of energy, water and raw materials 

 Optimized management of waste and liquid releases 

 Development of innovative technologies for the environment 

 Communication of Enel’s environmental management efforts to the public at large and 

institutions 

 Environmental awareness, training and education of employees 

 Promotion of environmentally-sustainable practices among suppliers and contractors 

These principles and objectives have been endorsed by the Chief-Executive Officer and General 

Manager of the Group. The Group makes sustainable development throughout the world an 

integral part of its business strategy; EGPNA is a long-term investment in advancing renewable 

energy in the United States and Canada using these same ideals. The need for clean and 

commercially viable energy is at an all-time high. EGPNA’s portfolio of clean energy 

technology (wind, solar, hydro, biomass and geothermal energy) is facilitating the growth of 

renewable energy as demands on North America energy markets continue to expand. 
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2 Regulatory and Permit Compliance 

2.1 Federal Laws and Regulations 

The Project is subject to all relevant federal, state, and local statues and regulations. The key 

regulatory requirements for bird and bat species and their habitats are presented below. Native 

birds in North America are protected primarily under three pieces of federal legislation: The 

Endangered Species Act (ESA), the Migratory Bird Treaty Act (MBTA), and the Bald and 

Golden Eagle Protection Act (BGEPA). The only federal legislation that offers protection to bat 

species is the ESA. 

2.1.1 Endangered Species Act (ESA) 

Special protection is afforded to threatened and endangered bird species under the Federal ESA; 

(7 USC 136, 16 USC 1531 et seq. [1973] and Amendments). The law affords protection to fish, 

wildlife, and plants that are Federal listed as endangered or threatened. The ESA makes it 

unlawful to import, export, “take,” transport, sell, purchase, or receive in interstate or foreign 

commerce any species listed as endangered or threatened alive or dead. Violations may include 

significant habitat modification or degradation where it actually kills or injures wildlife by 

significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering. 

The ESA increases protection to habitat and prohibits the harassment of threatened and 

endangered birds. 

Maximum penalties (misdemeanor) for violations include fines up to $100,000 per individual 

and $200,000 per organization as well as up to 1 year of imprisonment. Vehicles and equipment 

can also be confiscated. 

With certain exceptions, Section 9 of the ESA (16 USC 1538) prohibits the take of any 

endangered species. “Take” is defined by the ESA as meaning to harass, harm, pursue, hunt, 

shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct (16 USC 

1532). By regulation, the USFWS has defined the following terms at 50 CFR 17.3: 

Harass: “An intentional or negligent act or omission which creates the likelihood of injury to 

wildlife by annoying it to such an extent as to significantly disrupt normal behavioral patterns 

which include, but are not limited to, breeding, feeding, or sheltering.” 

Harm: “An act which actually kills or injures wildlife. Such act may include significant 

habitat modification or degradation where it actually kills or injures wildlife by significantly 

impairing essential behavioral patterns, including breeding, feeding, or sheltering.” 

The ESA, as amended, has provisions for permitted incidental take under Section 7 and Section 

10 of the Act. An Incidental Take Permit can be applied for under Section 10(a)(1)(B), which 

allows for otherwise prohibited take dependent on the following criteria: the take is incidental to, 

and not the purpose of, the carrying out of an otherwise lawful activity (50 CFR 17.3). 

2.1.2 Migratory Bird Treaty Act (MBTA) 

The Migratory Bird Treaty Act (MBTA; 16 USC 703-712; Ch. 128; July 13, 1918; 40 Stat. 755 

and Amendments) applies to the vast majority of birds in the United States (see 50 CFR 10.13) 
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with the exception of a few species, such as the introduced House Sparrow, European Starling, 

Rock Pigeon, Common Pigeon, and Monk Parakeet. Approximately 470 migratory bird species 

(including breeding and non-breeding migratory species) protected under the MBTA occur in 

Oklahoma (OOS 2011). 

The purpose of the MBTA is to afford protection to migratory birds, their parts, nests, and eggs. 

The MBTA states that, unless permitted by regulation, it is unlawful to “pursue, hunt, ‘take,’ 
capture, kill, possess, sell, barter, purchase, ship, export, or import any migratory birds alive or 

dead, or any part, nests, eggs, or products thereof.” 

Culpability is strict liability; no degree of knowledge of the law need be proven during 

prosecution under this law. For misdemeanors, the penalties include fines up to $5,000 per 

individual and $15,000 per organization and up to 6 months imprisonment. 

To relieve persons from liability under the MBTA, an Incidental Take Permit may serve as a 

Special Purpose Permit authorized under MBTA regulations for the take of migratory birds if the 

species is listed under the ESA and the incidental take of those species is authorized and subject 

to applicable terms and conditions under the Section 10(a)(1)(B) permit. The MBTA, however, 

does not contain an incidental take provision except for the authorization of take incidental to 

military readiness activities. The Department of Justice has used prosecutorial discretion in the 

past regarding individuals, companies, or agencies who have made good faith efforts to avoid the 

take of migratory birds. This approach of using sole prosecutorial discretion is the only feasible 

means to carry out the MBTA as there are numerous activities that can cause the death of 

migratory birds—not just wind facilities. 

2.1.3 Bald and Golden Eagle Protection Act (BGEPA) 

Bald and Golden Eagles, their eggs and their nests receive additional protection under the 

BGEPA; 16 USC 668-668d, 54 Stat. 250 and Amendments). BGEPA states “no person shall 
‘take,’ possess, sell, purchase, barter, offer for sale, transport, export, or import any Bald or 

Golden Eagle alive or dead, or any part, nests or eggs, thereof without a valid permit to do so.” 
The BGEPA expands protection beyond the MBTA to define “take” to include to molest or to 

disturb. 

Culpability for BGEPA violations is knowingly or with wanton disregard for the consequences 

of their act. Maximum criminal penalties for misdemeanor violations of the BGEPA include 

fines up to $100,000 per individual and $200,000 per organization and up to 1 year of 

imprisonment. Vehicles and equipment can also be forfeited for violations. 

In 2009, two new regulations were created for eagles that allow the USFWS to authorize removal 

of eagle nests (50 CFR 22.27) and limited take of Bald Eagles and Golden Eagles when the take 

is associated with, but not the purpose of an otherwise lawful activity, and cannot practicably be 

avoided (50 CFR 22.26). The permit for eagle take authorizes individual instances of take or 

programmatic take, but requires that any authorized programmatic take is unavoidable after 

implementing advanced conservation practices (50 CFR 22.26). The USFWS can also issue a 

permit to authorize “removal or relocation of: an active or inactive nest where necessary to 

alleviate a safety emergency; an inactive eagle nest when the removal is necessary to ensure 

Normandeau Associates, Inc. 2015 5 
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public health and safety; an inactive nest that is built on a human-engineered structure and 

creates a functional hazard that renders the structure inoperable for its intended use; or an 

inactive nest, provided the take is necessary to protect an interest in a particular locality and the 

activity necessitating the take or the mitigation for the take will, with reasonable certainty, 

provide a clear and substantial benefit to eagles.” (50 CFR 22.27) 

In January 2011, the USFWS released its Draft Eagle Conservation Plan Guidance which 

explains the USFWS approach to issuing programmatic eagle take permits. It provides guidance 

to applicants and biologists for conservation practices and adaptive management necessary to 

meet standards required for issuance of these permits and to be in compliance with the BGEPA. 

This version was updated in April 2013 (USFWS 2013) to include comments from the public 

and stakeholders. 

2.2 Oklahoma Laws and Regulations 

Oklahoma has an endangered species statute (29 Okl. St. Ann. 5-402, 412, 412.1; 29 Okl. St. 

Ann. 2-109, 135) that gives the state the authority to list a wildlife species as threatened or 

endangered. Under Oklahoma law, no person may possess, hunt, chase, harass, capture, shoot at, 

wound or kill, take or attempt to take, trap or attempt to trap any endangered or threatened 

species or subspecies without specific written permission of the Director. Violation incurs a 

$100–1,000 penalty with up to 30 days in jail. At the present time, four wildlife species— 
composed of fish and invertebrate species—are listed as state threatened or endangered in 

Oklahoma. None of these are listed under Osage County and consequently the OWEF will not 

impact these state listed species. 

3 Project Development and Preconstruction Surveys 
The siting and development process that the Project undertook to evaluate the environmental 

feasibility of the OWEF project occurred before the USFWS LBWEG and Eagle Conservation 

Plan Guidance was published and available. The final LBWEG use a tiered approach for 

decision making throughout all stages of development to ensure avoidance and minimization 

measures are implemented to reduce impacts to wildlife from the Project. 

Since Project inception, OWLLC had been following the step by step development of guidance 

documents by the Federal Advisory Committee, a board composed of industry stakeholders and 

nongovernmental organizations such as Audubon. OWLLC’s approach was similar to the final 

LBWEG tiered approach, with early screening and consultation during the development process, 

implementation of an approved study plan, and planned post construction mortality monitoring. 

Table 1–1 in Section 1.1 outlines the Tiers in the LBWEG and how the actions taken by OWLLC 

correspond with Tiers of the voluntary guidelines. 

As one of the first applicants under the 2009 eagle regulations, the Project worked closely with 

the USFWS field office in Tulsa as well as the regional office in Albuquerque to develop an ECP 

which was substantially complete prior to the April 2013 final guidelines release. 

The preconstruction site assessment included a Strategic Environmental Assessment, 

Preconstruction Flora/Fauna Assessment, Oklahoma GAP Analysis Land Cover Data, and 

Normandeau Associates, Inc. 2015 6 



       

 

 
     

    

   

 

  

 

 

  

  

  

  

   

    

   

   

  

  

   

  

  

 

  

   

  

  

    

   

 

  

 

 

  

 

  

   

     

   

   

  

   

  

 

   

 

 

Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

agency consultation to identify protected species or sensitive habitats that may occur in Osage 

County and the Project site. 

Information collected during the preconstruction site assessment helped the Project make 

informed decisions in regards to developing protocols for the preconstruction studies. The study 

plan was intended to address potential impacts to site-specific species and their habitats and 

included the following: 

 Preconstruction Avian Surveys, September 2010 to August 2011 

 Greater Prairie-Chicken Surveys, 2010 and 2011 

 Whooping Crane Habitat Analysis, November 2012 and February 2013 

 Wetland Delineation Report, September 2011 

 American Burying Beetle Site Suitability Study, 2013 

 American Burying Beetle Presence/Absence Surveys, 2013 and 2014 

3.1 Environmental Setting 

The OWEF is located within the western edge of the tallgrass prairie in the Flint Hills of the 

Great Plains ecoregion. The Flint Hills ecoregion contains the largest tract of tallgrass prairie 

remaining in the Great Plains. Adjacent ecoregions are primarily croplands in contrast to the 

Flint Hills ecoregion, which is mostly grazed by beef cattle. Elevations on the site vary from 

approximately 1,070 to 1,250 feet above mean sea level. Topography slopes generally to the 

west but varies across the site due to the presence of stream channels and other site features. 

The project area is situated within the Osage Plains region of the Central Lowlands 

physiographic province. This region is characterized by gently rolling hills and escarpments 

formed by resistant limestone and sandstone formations. According to the Burbank, Baconrind, 

and Foraker South Oklahoma National Wetlands Inventory (NW) Maps, apparent wetland 

ecological systems were identified throughout the project area. The majority of potential 

wetlands appear to be artificial waterbodies. 

The majority of the OWEF consists of tallgrass prairie based on land cover data from the 

Oklahoma Geospatial Analysis Program. Small areas (<20 acres) of midgrass prairie, midgrass 

oak savanna, tallgrass cedar savanna, oak cedar forests, central crosstimbers, improved/ 

introduced pasture, and ponds are scattered across the site. 

Dominant species of the tallgrass prairie include Big Bluestem (Andropogon gerardii), Little 

Bluestem (Schizachyrium scoparium), Indiangrass (Sorghastrum nutans), and Switchgrass 

(Panicum virgatum). Other plant species that are common in this region include Sideoats 

Grama (Bouteloua curtipendula), Blue Grama (Bouteloua gracilis), Hairy Grama 

(Bouteloua hirsuta), Compass Plant (Silphium laciniatum), Maximillian Sunflower (Helianthus 

maximiliani), Halfshrub Sundrop (Oenothera albicaulis), Illinois bundleflower (Desmanthus 

illinoensis), Pale Echinacea (Echinacea pallida), Prairie coneflower (Ratibida columnifera), 

and Prairie clovers (Dalea sp.). 

Although the OWEF is located within an area historically comprised of tallgrass prairie of the 

Flint Hills, the quality of that habitat has been significantly degraded due to anthropogenic 

development and activity. Currently the site is composed primarily of fragmented grassland used 
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for livestock production, pasture/hay fields, large scale grazing operations, and artificial surface 

water ponds used for watering livestock. In addition, the site is located within an area of 

extensive oil development and contains widespread oil/gas infrastructure (e.g., wells, access 

roads, pipelines, fence, above ground storage tanks, and collection systems). Oil exploration 

activities and other activities such as tank removals and repairs are currently conducted on the 

site. In addition, several existing transmission lines traverse the site. Due to the anthropogenic 

features listed above, the site appears to have lost the characteristics historically associated with 

tallgrass prairie of the Flint Hills. 

3.2 Protected Species (Federal and State) 

The USFWS and the Oklahoma Department of Wildlife Conservation (ODWC) responded to 

OWLLC’s query letters asking for information on the potential for listed species to occur within 

the vicinity of the OWEF. Their response provided lists of special-status avian species that have 

the potential to occur within the project area. This information and site-specific likelihood 

assessments were the basis for developing a detailed study plan that focused on the species 

discussed in this section. Results of the study efforts are discussed in subsequent sections of this 

document. 

Four avian species with potential to occur in the project area are protected by the ESA: 

Whooping Crane, Interior Least Tern, and Eskimo Curlew and Piping Plover. These species are 

unlikely to occur in the project area based on study results (Table 3–1). One insect species, the 

American Burying Beetle, has potential to occur on the site and is listed as endangered. 

However, this species was not found on the site (Section 3.7). 

Two species protected by the BGEPA, Bald Eagles and a single Golden Eagle were observed on 

the site during surveys. Bald Eagles are likely to occur on the OWEF. The Golden Eagle rarely 

occurs in eastern Oklahoma, and its occurrence at OWEF is likely to be rare and risk to Golden 

Eagles is likely to be negligible. OWLCC developed an ECP and applied for a Bald Eagle 

Incidental Take Permit to more fully address potential impacts to eagles on the Project site. 

Specific eagle risk and conservation measures will not be addressed in the BBCS. Refer to the 

Project ECP and Eagle Take Permit Application for more information. As of this date, the 

application is still pending with the USFWS Region 2, despite efforts by OWEF over a five year 

period to obtain the permit. 

Two state species of conservation concern, Greater Prairie-Chicken and American Golden-

Plover, were observed at the site and are discussed below. Other state species of conservation 

concern and their occurrence in the project area are listed in Table 3–1. 

Normandeau Associates, Inc. 2015 8 



       

 

 
     

    

  

      

   

 

  

 

  

 

   

  

  

  

   

   

 

 

    

    

  

 

 

   

 

 

  

  

 

 

   

   

 

 

    

  

     

  

 

    

 

 

   

 

  

       

  

  

  

  

 

Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

Table 3–1. Avian Species Occurrence in the Project Area 

Species Status 

Potential for Occurrence in the Project 

Area Common Name 

Scientific 

Name Federal State 

Whooping Crane Grus 

americana 

E SSCC 1 Unlikely to Occur: Nearest grain field located 

approximately 2 miles west of site, and 

waterbodies located on site typically degraded 

due to livestock access. Nearest preferred 

wetland type of playa-like condition located 35 

miles northwest of site near Blackwell. Lack 

of suitable habitats makes occurrence of 

species on site unlikely. 

Interior Least 

Tern 

Sterna 

antillarum 

E SSCC 1 Unlikely to Occur: No suitable habitats for 

species considered to be on site. 

Eskimo Curlew Numenius 

borealis 

E E Unlikely to Occur: Last documented sighting 

of species in 1962 in Texas. Now presumed 

extirpated. Unknown migration route but 

would potentially use tallgrass prairie habitat 

located within site. Rare documentation 

suggests occurrence within Project unlikely. 

Piping Plover Charadrius 

melodus 

T SSCC 2 Unlikely to Occur: Osage County situated in 

probable migratory pathway. Species known to 

use shoreline and beach habitats associated 

with small lakes, large reservoirs, and rivers. 

Degraded condition and small size of Project 

waterbodies suggests species unlikely to occur. 

Bald Eagle Haliaeetus 

leucocephalus 

BGEPA SSCC 3 Observed at the site: Due to proximity of 

Project to known eagle nests, growing number 

of wintering individuals at Kaw Lake and Lake 

Phillips, and usable nesting/foraging habitat 

within Project vicinity, occurrence likely. 

Species observed during point count surveys. 

Golden Eagle Aquila 

chrysaetos 

BGEPA NL Observed at the site: One individual observed 

on site during 2011 field work. 

Greater Prairie-

Chicken 

Tympanuchus 

cupido 

NL SGCN 3 Observed at the site: Low density of species 

known to occur on some portions of Project 

area. Species observed at site during targeted 

2010 surveys. Subsequent surveys have not 

recorded species on site, but species has been 

heard in area surrounding the site. 

Normandeau Associates, Inc. 2015 9 
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Species Status 

Potential for Occurrence in the Project 

Area Common Name 

Scientific 

Name Federal State 

American 

Golden-Plover 

Pluvialis 

dominica 

NL SSCC 2 

SGCN 

Observed at the site: Spring migration of 

species observed during April preconstruction 

surveys. 

Ferruginous 

Hawk 

Buteo regalis NL SSCC 1 Observed at the site: One individual observed 

during 2011 field work. 

Prairie Falcon Falco 

mexicanus 

NL SSCC 3 Observed at the site: Two individuals 

observed on Christmas Bird Count, none on 

BBS routes 26 or 125. Nine individuals 

observed during 2010-2011 field surveys. 

Mountain Plover Charadrius 

montanus 

NL SSCC 1 Unlikely To Occur: Mountain plovers occur 

in western panhandle of Oklahoma and well 

outside the vicinity of Osage County. 

Long-billed 

Curlew 

Numenius 

americanus 

NL SSCC 1 Unlikely To Occur: Long-billed Curlews 

occur in western panhandle of Oklahoma and 

well outside the vicinity of Osage County. 

Swainson’s Hawk Buteo 

swainsoni 

NL SSCC 2 May Occur: Observed on BBS Route 26 but 

not on BBS route 125 or Christmas Bird 

Counts in area. Apparently not very common 

in the OWEF. 

Snowy Plover Charadrius 

alexandrines 

T SSCC 1 Unlikely To Occur: Little habitat occurs on 

site, and species not known to occur in Osage 

County (eBird). Known to breed only in 

Alfalfa, Cleveland, McClain, Texas, and 

Tillman counties (Byre 2004). 

Barn Owl Tyto alba NL SSCC 3 May Occur: Observed in vicinity of Osage 

County in eBird database. 

Burrowing Owl Athene 

cunicularia 

NL SSCC 1 Unlikely To Occur: Primarily occurs in 

northwest panhandle; no records in Osage 

County from eBird. 

Migrant 

Loggerhead 

Shrike 

Lanius 

ludovicianus 

migrans 

NL SSCC 2 Unlikely to Occur: Migrant subspecies 

unlikely to occur in Osage County (OOS 

2011). Loggerhead Shrike observations from 

OBBA data are likely of subspecies Lanius 

ludovicianus excubitorides that is not of 

conservation concern in Oklahoma. 
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Species Status 

Potential for Occurrence in the Project 

Area Common Name 

Scientific 

Name Federal State 

Bell’s Vireo Vireo bellii NL SSCC 2 Likely to Occur: Bell’s Vireo documented by 

OBBA to occur near Project. Known to use 

shrubby habitats, which do occur on site. 

Bachman’s 

Sparrow 

Aimophila 

aestivalis 

NL SSCC 2 Unlikely to Occur: Due to a lack of available 

woodland habitat, this species is unlikely to 

occur. 

Notes: BGEPA=Bald and Golden Eagle Protection Act, E=Endangered, T=Threatened, SSCC=State Species of 

Conservation Concern, SGCN=Oklahoma Species of Greatest Conservation Need, NL= Not Listed. 

3.2.1 Whooping Crane 

The federally endangered Whooping Crane has been documented to occur within Osage County 

within the past 25 years, and Osage County is situated at the edge of the current probable 

migratory pathway of the Whooping Crane. Spring migration of the Whooping Crane through 

Oklahoma typically occurs in mid-March through early April, while fall migration typically 

occurs mid-October through early November. The Whooping Crane is known to use aquatic 

habitats such as marshes and shallow lagoons as well as grain fields for foraging. However, the 

nearest apparent grain field is located approximately 2 miles west of the site, and waterbodies 

located on the site are typically degraded due to livestock access. Thus, suitable habitats for 

Whooping Cranes are not considered to be located on the site, and the occurrence of the 

Whooping Crane on the site is considered unlikely. See Section 3.5 for additional information on 

this species. 

3.2.2 Interior Least Tern 

Based on information obtained from the USFWS Tulsa office, the federally endangered Interior 

Least Tern has been documented in Osage County, including breeding activity, and Osage 

County is situated within the probable migratory pathway between wintering and breeding 

habitats for this species. The Interior Least Tern is known to use sand-bar habitats associated 

with the Arkansas River in Osage County. Suitable habitats for the Interior Least Tern are not 

considered to be located on the site, thus its occurrence within the site is considered unlikely. 

3.2.3 Eskimo Curlew 

The federally endangered Eskimo Curlew’s last documented sighting occurred in 1962 in Texas, 

and it is presumed to be extirpated. Due to the rare documentation of this species and the 

disturbed nature of the prairie habitat on the site, occurrence within the project area is considered 

unlikely for this species. 

3.2.4 Piping Plover 

The probable spring (mid-February to the end of May) and fall (early July to mid-November) 

migratory pathway of the federally threatened Piping Plover crosses over Osage County, and 

they are known to use shoreline and beach habitats associated with small lakes, large reservoirs, 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

and rivers. However, due to the degraded condition and small size of waterbodies located on the 

OWEF, the Piping Plover is unlikely to occur in the project area. 

3.2.5 Bald Eagle 

Though the Bald Eagle was delisted under the federal ESA, it remains protected under the 

BGEPA and the MBTA. Bald Eagles were observed in the project area during the point count 

surveys, but not during the Preconstruction Fauna Assessment. None have been reported for 

North American Breeding Bird Survey (BBS) routes in the area (Route 65-Foraker, Route 26-

Bartlesville, Route 125-Skiatook). However, 11 were seen during the Tallgrass Prairie Preserve 

Christmas Bird Count during December 2007 and January 2008. In addition, correspondence 

from the USFWS (O’Melia, Pers. Comm.) on February 19, 2010, indicated that a confirmed Bald 

Eagle nest exists approximately 4 miles WNW of the project site and that on that day they 

observed 7 to 9 Bald Eagles in the vicinity. In the same communication, due to the proximity of 

the Project to known eagle nests, the significant and growing number of wintering Bald Eagles at 

Kaw Lake and Lake Phillips, and usable nesting and foraging habitat within the Project vicinity, 

the USFWS recommended taking steps for evaluating the need for, and as appropriate applying 

for, a permit for take of Bald Eagles from the construction and operation of the OWEF. As noted 

above the OWEF has a pending application with USFWS Region 2. Refer to the Project’s ECP 
for additional information on Bald Eagles. 

3.2.6 Golden Eagle 

The Golden Eagle is protected under the BGEPA and MBTA. The Golden Eagle is primarily a 

bird of the western United States, including western Oklahoma. It is unusual for Golden Eagles 

to appear in Osage County, but it is not unheard of. One Golden Eagle was observed during the 

preconstruction surveys in February flying from the north under the rotor swept zone (RSZ). 

3.2.7 Greater Prairie-Chicken 

The Greater Prairie-Chicken is not listed as a threatened or endangered species or Federal 

candidate species under the ESA, or as threatened, endangered, or a species of special concern by 

the State of Oklahoma. In addition, it is not protected under the MBTA. However, the Greater 

Prairie-Chicken is a Tier III Species of Greatest Conservation Need as identified in Oklahoma’s 

Comprehensive Wildlife Conservation Strategy. While this designation does not afford the 

Greater Prairie-Chicken legal protection, it elevates the visibility of this species’ sensitivity. 

The Greater Prairie-Chicken has been previously documented within the OWEF project 

boundaries, although research conducted by OWLLC (Terracon 2011; Normandeau Associates 

2011) concluded a lack of suitable undisturbed habitat most likely primarily due to large scale 

spring burning and intensive grazing within the area. Research has suggested that this species is 

intolerant of tall vertical structures, including wind turbines, and may exhibit avoidance behavior 

of these structures for a radius of up to 1 mile, although there are existing wind projects where 

Greater Prairie Chickens have been observed in the proximity of wind turbines. ODWC indicated 

that, as Greater Prairie-Chicken leks were known to occur on the project area, potential impacts 

to known lek areas should be avoided. Strategies to achieve this advised by the ODWC include 

avoid placement of turbines in any contiguous areas of unfragmented prairie habitat. See Section 

3.4 for additional information on this species. 

Normandeau Associates, Inc. 2015 12 
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3.2.8 Species of Special Concern 

Five species of special concern were identified during BBS and Christmas Bird Count surveys in 

the general area of the OWEF: Bachman’s Sparrow, Bell’s Vireo, Loggerhead Shrike, 

Swainson’s Hawk, and Prairie Falcon. The Bachman’s Sparrow is considered unlikely to occur 

within the project site due to lack of available open woodland habitat. Bell’s Vireo is known to 

use shrubby habitats such as dense brush and thickets and may be present on the site. The 

Loggerhead Shrike is typically associated with open habitats with scattered trees and/or shrubs 

and it has been documented to use pasture land, fence posts, and other structures for hunting 

perches. The Migrant Loggerhead Shrike (Lanius ludovicianus migrans) is not likely to occur in 

Osage County. Suitable habitat for another migratory subspecies of the Loggerhead Shrike 

(Lanius ludovicianus excubitorides) occurs on the site, but this subspecies does not have 

conservation status. A Swainson’s Hawk was observed on the BBS Route 26 (Bartlesville) and 

two Prairie Falcons were observed during the Tallgrass Prairie Preserve Christmas Bird Count in 

January 2008. 

3.2.9 Other Wildlife 

American Burying Beetle (ABB) 

The American Burying Beetle (ABB) was placed on the Endangered Species List in 1989 after it 

had declined to a mere 10% of its historical range. The ABB’s current range covers 8 states 

including the eastern half of Oklahoma containing Osage County. A population of ABB is 

known to occur 17 kilometers east of the Project site at the Nature Conservancy’s Tallgrass 

Prairie Preserve (O’Melia, Pers. Comm.). Through consultation with USFWS, it was 

recommended that OWLLC take efforts to ensure that no impacts to ABBs occurred as a result 

of construction of the project. Additional information on this species can be found in Section 3.7; 

however, no ABBs have been found at the site to date. 

Bats 

Of the 24 bat species known from the State of Oklahoma, 12 have geographic ranges that may 

include Osage County. These include: 

 Big free-tailed bat (Tadarida macrotis) 

 Big brown bat (Eptesicus fuscus) 

 Cave myotis (Myotis velifer) 

 Eastern pipistrelle (Pipistrellus subflavus) 

 Eastern red bat (Lasiurus borealis) 

 Evening bat (Nycticeius humeralis) 

 Hoary Bat (Lasiurus cinereus) 

 Little brown bat (Myotis lucifugus) 

 Brazilian free-tailed bat (Tadarida brasiliensis) – SC 

 Ozark big-eared bat (Corynorhinus townsendii ingens) – END 

 Silver-haired Bat (Lasionycteris noctivagans) 

 Townsend’s Big-eared Bat (Plecotus townsendii) 

An inventory of mammal species at the Tallgrass Prairie Preserve (located to the northeast of the 

Project) identified seven bat species that could likely be found within or in close proximity to the 

Normandeau Associates, Inc. 2015 13 



       

 

 
     

 

  

 

  

 

  

   

   

 

    

  

  

    

    

 

   

  

    

  

  

  

 

      

 

 

Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

preserve, including the silver-haired bat, Eastern pipistrelle, big brown bat, Eastern red bat, hoary 

bat, evening bat, and the Brazilian free-tailed bat. 

Many of these species feed along stream corridors or over water. Five species, the big free-tailed 

bat, cave myotis, Brazilian free-tailed bat, Ozark big-eared bat, and Townsend’s big-eared bat 

prefer to roost in caves. The remaining species prefer to use woodlands for feeding and/or 

roosting at some time during the year. Less than one percent of the project area and surrounding 

2-km buffer are made of woodland habitat and the ODWC indicated that no large colonies of 

bats are known for the area. Thus, the OWEF project is considered to be low risk for impacts to 

bat species. 

3.3 Preconstruction Avian Surveys 

3.3.1 Survey Methods 

Preconstruction avian surveys were designed to characterize the avian resources present in and 

around the project site. Multiple survey methods were employed in order to best characterize 

each focal species or species group (Normandeau Associates 2012). Each of these surveys is 

described in more detail below. 

Point Count Surveys 

Point count surveys were conducted twice per month from September 2010 through August 2011 

and were used to provide a systematic sampling approach for all birds within and close to the 

project area. Point count studies provide information on the diversity of species associated with 

the project site, including their relative abundance and habitat use. Eleven point count locations 

that represent the habitats present on the site and provide a good vantage point for observation 

were evenly distributed across the site and outside the project boundary. Each point count was 

surveyed for 10 minutes and all birds seen or heard within an unlimited radius were recorded. 

Point counts were performed from ½ hour before sunrise until the counts were completed during 

the day (Figure 3–1). 
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Figure 3–1. Distribution of point count locations across the OWEF project area. 
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Figure 3–2. Temporal relative abundance of birds during the 12 months of point count 

surveys at the OWEF project site. 
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Raptor Surveys 

After completion of the 11 point count surveys during the morning hours, raptor surveys were 

conducted at the project site during the afternoon hours. Raptor surveys were designed to 

characterize the flight height, direction, and behavior of raptors flying over and using the site, 

specifically focusing on Bald Eagles. Raptor surveys also provide information on the diversity of 

raptors present, relative abundance, and habitat use. Raptor surveys were performed by road-

cruising the areas within the project site and looking for raptors. Once a raptor was spotted, it 

was observed for up to 1 hour and the amount of time the bird spent in flight versus perched was 

recorded. These data provide time and activity budgets for raptors observed in the project area. 

Flight heights, an approximate flight path, and perching locations were recorded on a map. 

Bald Eagle Nest Aerial Surveys 

Aerial surveys for Bald Eagle nests were performed to determine locations and status of existing 

Bald Eagle nests within and around the project site. Aerial surveys for Bald Eagle nests were 

conducted during March 2011 using a helicopter to determine their presence, abundance, and 

distribution. The aerial surveys took place within the project area and a 10-mile perimeter 

surrounding the project area (Figure 3–3). Observers flew low-attitudes flights (approximately 

250 to 500 feet) over the project area and surrounding locations searching for Bald Eagle nests. 

All nest locations were recorded with a GPS and their status was determined. 

Additional ground-based surveys were completed over two days in December 2013 (December 

20, 2013, letter from G. Forcey, Normandeau Associates, to A. Zuhlke OWLLC; unreferenced). 

Surveys were performed by road-cruising on the paved, gravel, and dirt roads at slow speeds 

(~10 mph) and looking for large nest trees and the presence of nests within those trees. 

3.3.2 Survey Results 

Birds 

Surveys revealed that the OWEF site poses an overall low level of risk to birds, with no high-risk 

avian issues that would suggest that development of the site is unadvisable. Abundance is 

variable over seasons suggesting that risk is likely to be higher during the spring and fall 

migration than during other times of the year (Figure 3–2). During winter, Bald Eagles, some 

waterfowl species, and seed-eating passerines such as longspurs frequent the area and will likely 

be at higher risk than during other times of the year due to their increased abundance. Because 

the site is composed primarily of disturbed agricultural lands and lacks large natural areas (e.g., 

grasslands, waterbodies, intact forest), indirect effects of wind energy facility development, such 

as habitat displacement, are unlikely. There are no indications suggesting a high risk of wind 

turbine collisions to federally listed bird species, state threatened and endangered bird species, or 

the general avifauna at the OWEF. No federal or state threatened or endangered avian species 

were observed during the study. Therefore, they should be minimally impacted by the site, and 

the overall risk to listed species and general avifauna would be low to moderate (in particular 

instances for particular species). 

Some birds protected by the MBTA will inevitably migrate through the site and could be at some 

risk of collisions. Other bird risk issues at the site that should be watched carefully during 

postconstruction monitoring include spring migratory passage of American Golden Plovers. 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

Raptors 

Surveys revealed that overall risk to raptors is low at the OWEF project site given the relatively 

low abundance of birds, low number of birds present in the RSZ, and absence of a raptor 

migration corridor in the area. Sixteen different species of raptors (excluding Bald Eagle and 

Golden Eagle) were recorded during point counts and raptor behavior surveys in the study area, 

none of these raptor species are federal or state listed species. There were 286 observations of 

raptors during the study period, and Turkey Vulture was the most abundant species (129 

observations) followed by Red Tailed Hawk (65 observations) and Northern Harrier (52 

observations). Other raptor species were rarely observed. 

In the point count surveys, 19.33% of raptor observations were observed within the RSZ, and 

24.32% of raptors observations in raptor behavior surveys were observed within the RSZ. Time-

activity budgets of raptor flight behavior were different with 41.33% of their flight time in the 

RSZ. Relatively higher amounts of time spent flying in the RSZ will increase exposure to 

turbines, but raptors have been shown to have high avoidance of turbines (e.g., Madders 2004), 

and this behavior combined with low abundance should keep collision risks low (Normandeau 

Associates 2012). 

Eagles 

Bald Eagles may occur during the winter at low densities at the site with most being concentrated 

on Kaw Lake and Lake Phillips, which is north of and outside the project footprint. One Golden 

Eagle was observed during the field studies, but this species is rare in Osage County. 

Although Bald Eagles were observed flying in the RSZ during surveys, their low abundance 

inside the project area and low susceptibility to collisions with wind turbines suggest that the risk 

of collisions with wind turbines at the OWEF project site is low. Overall Bald Eagle activity at 

the OWEF project site was concentrated during the winter months of December through 

February. Bald Eagle activity was highest at survey Point 1 outside the project site and lower at 

other point locations within the project site. Out of 24 sightings during the point count survey, 12 

were outside the project area and 12 were inside. Of the 12 sightings within the project area, 7 

were perched. Outside the project area, 11 out of 12 observations were in flight. This suggests 

that perched behavior is more frequent inside the project boundaries compared to outside the 

project boundaries. Within the project site, eagle activity was dispersed across the site with the 

activity occurring in the north-central, eastern, and western sections of the site. Observed flight 

paths were concentrated outside the site at Lake Phillips and in the western portion of the site. 

During the point count surveys 29.17% of observations were recorded within the RSZ and during 

raptor behavior survey 5.19% of observations were within the RSZ. Additionally, Bald Eagles 

have not been recorded breeding in the vicinity of the project area in the past 10 to 15 years (A. 

Jenkins, University of Oklahoma, pers. comm.), hence there is minimal risk of fledgling 

mortality. 

Oklahoma is an important wintering area for Bald Eagles, consistently ranking among the top 10 

states for numbers of wintering birds. Each winter thousands of eagles migrate south from their 

nesting range and take up residence wherever they encounter open water and plentiful food. 

Because of an abundance of lakes and rivers and milder winter temperatures, Oklahoma is 

especially attractive to these birds. 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

Bald Eagle Nests 

One Bald Eagle nest (Little Chief Nest) used by non-breeding birds in the winter months 

occurred in the southeastern portion of the site during the 2011 surveys. All other located nests 

were outside of the project boundary (Figure 3–3). Little Chief Nest has since collapsed and no 

nests were located in 2013. While Bald Eagle activity at the nest was observed throughout the 

winter in 2011, no breeding has occurred in the past 10 to 15 years (M. A. Jenkins, Sutton Avian 

Research Center, pers. comm.). Bald Eagles using nests for breeding may have higher exposure 

to turbines because of frequent flights to and from the nest. Since there is no record of this nest 

being used to fledge young and appears to be a winter nest (aka Dummy Nest) fledgling eagles 

are not at risk. Other nests outside the project are all greater than 1.4 miles from the project 

boundary and have not been documented to have breeding eagles. Therefore, exposure of eagles 

using these nests is expected to be low during the October to March timeframe when eagles have 

been observed on site. 

Figure 3–3. Historical (old dilapidated) and current (actively maintained) Bald Eagle nests 

surrounding the OWEF and where aerial surveys were conducted. 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

3.4 Greater Prairie-Chicken Surveys 

3.4.1 Lek Surveys 

Greater Prairie-Chicken surveys were conducted at the Project in the spring of 2010 and 2011 to 

determine their presence, abundance, and habitat association (Figure 3–4). Greater Prairie-

Chickens have a historical presence in the project area and suitable habitat is present on site. 

Roadside surveys for Greater Prairie-Chickens were performed for 4 to 5 days once in late-

March and once in early April, which corresponds to their mating season when they are vocal 

and conspicuous on their leks. 

Figure 3–4. Greater Prairie-Chicken lek surveys were performed inside the Project 

boundary and the 5-mile buffer. Nest surveys were performed inside the 

Project boundary. 

Natural vegetation on the site appears to be largely degraded due to overgrazing, the presence of 

undesirable species (e.g., invasive, exotic, and/or low wildlife or livestock value), burning, and 

fragmentation by infrastructure associated with oil/gas development (e.g., transmission lines, 

fencing, roads, wellheads, tanks, etc.; Terracon 2011). The historic tallgrass prairie of the Flint 

Hills floral communities associated with this region appears to have been reduced and replaced 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

with species characteristic of degraded and overgrazed pasture land (Terracon 2011). In addition, 

large scale burning may be affecting Greater Prairie-Chicken use of the site. In 2010, one lek was 

observed in the northeastern portion of the site (Terracon 2011). The only prairie chicken contact 

during a 2011 survey was a faint cackle in the far southeastern part of the 5 mile buffer area 

surrounding the project (Normandeau Associates 2011). Thus, limited apparent suitable lekking 

habitat for the Greater Prairie-Chicken was observed on the site. 

3.4.2 Nest Surveys 

Nest surveys were performed over select areas of the site containing suitable habitat, and in areas 

adjacent to previously known lek locations. Nest surveys were conducted by pulling nest drags, 

which cause birds to flush from their nests thereby revealing the location. Nest drags are 25-foot 

devices constructed of PVC pipe with attached cans and rope that serve as noise makers. These 

surveys were performed during May 2011 and nests found of all bird species were recorded with 

a GPS and photographed. 

Greater Prairie-Chicken nests were not observed within the surveyed areas. Nests observed on 

the site consisted of common avian grassland species. Based on observations, the site does not 

contain significant habitat conducive for nesting. 

3.5 Whooping Crane Habitat Analysis 

OWLLC performed a desktop analysis of potential habitat within 1 and 5 miles of the site 

because the presence of nearby wetlands and waterbodies could influence occupancy of the site 

itself (Forcey 2012, 2013). Habitat was evaluated by examining up-to-date aerial photography 

and federal land cover data (Fry et al. 2011). These spatial data were examined for small 

wetlands that Whooping Cranes commonly used for roosting, and cropland areas that Whooping 

Cranes often use for foraging. These findings were supplemented with observations made during 

the avian field studies for this project (Normandeau Associates 2012). The proximity of the 1-

and 5-mile OWEF buffers to the Whooping Crane migration corridor was also examined. The 

Whooping Crane migration corridor was defined by the USFWS using a database of incidental 

observations from the Cooperative Whooping Crane Tracking Project. 

The likelihood of Whooping Cranes using the OWEF was consequently considered very low 

given the distance from the main migratory flyway and the low suitability of habitat for foraging 

or roosting. Only the western third of the OWEF is within the outer 95% band of the migratory 

corridor. The Whooping Crane migration corridor bands represent a cumulative probability of 

occurrence, which means that a total of only 5% of the Whooping Crane observations in the 

database have been observed in the 95% band by itself. In the database, the closest Whooping 

Crane observation to the OWEF was 25 miles to the south (as of Fall 2009), and no birds have 

been recorded in the OWEF or within the 1-mile buffer of the site. The location of the OWEF 

along the periphery of the migration corridor combined with the low number of Whooping Crane 

observations in surrounding areas outside the 1-mile OWEF buffer suggests that there is a low 

likelihood of Whooping Cranes using the OWEF. 

Habitat composition is not ideal for Whooping Cranes at the OWEF. During field studies, 

occasional temporary pools were observed forming in small depressions after rain, but little 

permanent water exists within and around the site. The permanent water that does occur is 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

heavily disturbed by agricultural activities. All of the streams that go through the site are 

vegetated and not ideal for Whooping Crane foraging or roosting. 

3.6 Wetland Delineation Report 

The purpose of the wetland delineations was to provide guidance to the project for planning 

purposes and to refine wetland and water resource data in preparation for final siting and design 

of the plant facilities and features. The final wetland delineation report builds on the desktop 

analysis of wetland and water resources (Tetra Tech 2011) which identified 40 discrete areas of 

interest (AOIs)—buffers of approximately 200 feet in diameter around proposed project features 

that appeared to intersect a wetland or water resource. The AOIs focused the wetland delineation 

effort in terms of identifying wetlands and other waters of the United States (WoUS) that would 

potentially need to be avoided by the project siting and construction efforts. Ultimately, where 

layout design could not avoid wetlands and WoUS, these delineations provided critical data with 

which to minimize or mitigate impacts to these important resources. 

After conducting an initial wetlands reconnaissance site visit, OWLLC’s contractors returned to 

the project area and undertook a wetland delineation survey (Tetra Tech 2011). OWLLC 

calculated the area of potential permanent impacts to wetlands and WoUS for the OWEF using 

the results of the wetland delineation. The delineation established, with sub-meter accuracy, the 

boundaries of wetlands and WoUS within the project boundary. Using GIS, the mapped wetlands 

and WoUS were combined with a map of the project features to identify all points of intersection 

between wetlands/WoUS and project features. It was determined that collector lines, crane 

walks, and access roads were the only project features intersecting wetlands/WoUS. Impacts 

from collector lines and crane walks are considered temporary, whereas impacts from access 

roads are likely to be permanent. Permanent impacts of new site access roads were 

conservatively calculated by assuming a 16-foot right-of-way (ROW) width for roads that 

crossed wetlands and a 30-foot ROW width for roads that crossed WoUS. The acreages of 

permanent impacts were calculated for each intersection of access roads and delineated 

wetlands/WoUS, and the results are presented in Table 3–2. 

Table 3–2. Potential Permanent Impacts to Delineated Wetlands/WoUS 

Wetland 

Identification 

Number Type Access Road Type Acres Square Footage 

14 WoUS Proposed 0.032 1,387 

24A WoUS Proposed 0.012 522 

26 Wetland Proposed 0.007 289 

30 WoUS Proposed 0.025 1,091 

31B WoUS Proposed 0.018 768 

31B WoUS Alternative 0.008 348 

33 WoUS Proposed 0.011 496 

33 WoUS Alternative 0.034 1,474 

Normandeau Associates, Inc. 2015 21 



       

 

 
     

 

  

   

 

  

  

   

 

     

  

  

  

  

  

   

   

    

   

    

    

  

 

 

  

  

    

 

    

 

     

   

 

 

 

   

       

 

   

                                                 
            

         

          

Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

In compliance with Section 404 of the Clean Water Act, OWLLC intends to use a Nationwide 

Permit 14 (NWP #14) for impacts to wetlands and each separate WoUS crossing. NWP #14 is 

used for minor dredges/fills associated with linear transportation projects (e.g., roads). The 

threshold for a nonreporting NWP #14 is 1/10th of an acre. A Prior to Construction Notification 

(PCN) is required for permanent impacts greater than 1/10th and less than 0.5 acres. Since each 

crossing of a WoUS is considered a complete and individual project, no individual impacts are 

greater than 0.10 acres. This finding was confirmed with the U.S. Army Corps of Engineers 

office in Tulsa, OK. 

3.7 American Burying Beetle Studies 

OWLLC’s efforts regarding the ABB have been ongoing and responsive to the U.S. Fish and 

Wildlife Service’s (Service) evolving approach to that species. The Project area was originally 

thought to be in the range of the ABB. As a result, OWLLC developed and implemented, in 

consultation with the Service, protocols for the site in order to be sure the Project would avoid 

any potential impact to ABBs, which included a bait away plan which was standard practice at 

the time. In May 2012, OWLLC learned that the Service had redrawn the ABB population 

boundary, and the Project fell outside the ABB range. However, in July 2012 the ABB range was 

once more redrawn and the Project was back within the mapped range. A habitat suitability study 

was performed, looking at land use, soil type and research data from 2011(Smith, 2013a). This 

study found that, as the land use for the study site is fragmented by the associated infrastructure 

of numerous active and abandoned oil wells, and that the majority of the soils in the area met the 

Service criteria for exclusion, the Project area was most likely to be unsuitable for ABBs. This 

was supported by the fact that no ABBs were recorded in 2011 during bait away efforts. 

In 2012, presence absence surveys for ABBs were initiated (Smith 2013b). These followed 

USFWS protocols (USFWS 2012b; USFWS 2014). All surveys since this time have had negative 

results, with the most recent surveys occurring in 2014. A presence/absence survey was 

completed in May 2013, and with a negative result, it cleared the Project for any potential ABB 

impacts from ground-disturbing work until the start of the 2014 ABB active season. A 

presence/absence survey was again completed for the Project Area in May 2014 (Smith 2014). 

At the onset of the ABB active season in May 2014 construction related ground-disturbing work, 

which had begun at the site was stopped until the surveys were completed.
2 

No ABBs were 

found during the May survey. As a result of the absence of ABB detections, ground disturbance 

and construction activities resumed at the site. 

According to the 2014 USFWS presence/absence protocol, additional surveys were required in 

July 2014 (USFWS 2014). Surveys were completed from July 28-August 2, 2014 (Smith 2014). 

No ABBs were found during the surveys; therefore, ground disturbance was allowed to continue 

until the beginning of the next ABB active period, or May 2015. Ground-disturbing work and 

construction activities with the potential to impact the ABB were completed prior to the start of 

2015 ABB active season thus additional presence/absence surveys were not necessary. 

2 
The ABB active period is not based on a specific date. Rather, based on the 2014 guidelines (USFWS 2014) the 

2015 active season is anticipated to begin following five consecutive nights with night time temperatures above 

60°F. The USFWS may make changes to the ABB guidance at any time thus changing the active period. 
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Bird and Bat Conservation Strategy for the Osage Wind Energy Facility 

4 Avoidance and Minimization Measures 
This section documents measures that OWLLC has implemented and will implement at the 

Project site to reduce avian mortality. These measures were specifically designed and 

implemented as part of the Project’s ECP, but also have applicability in reducing impacts to 

other avian species and are thus outline here as well. 

4.1 Avoidance Related Conservation Measures 

Move higher risk turbines during siting 

Osage Wind developed a detailed eagle collision risk model that identified locations in the 

project site with differing degrees of eagle risk for different turbines and was able to use this 

model in finalizing a turbine layout. 

Site structures away from high avian use areas and the flight zones between them 

Most of the Bald Eagle activity documented during the site surveys occurred off site. Within the 

project site, both the risk assessment model created for the project and the field observations 

identified the north-central area of the site to have relatively more Bald Eagle use and, therefore, 

a relatively higher predicted risk for collisions. This was factored into the site design. 

Prioritize locating development on lands that provide minimal eagle use potential including 

highly developed and degraded sites 

The project site is largely degraded due to overgrazing, invasive species, burning, fragmentation, 

and the existence of widespread oil and gas infrastructure (e.g., wells, access roads, pipelines, 

fence, aboveground storage tanks, and collection systems). In general, the site also lacks the 

types of habitat features that tend to concentrate large numbers of Bald Eagles for an extended 

period of time such as large bodies of water with abundant fish and/or waterfowl populations that 

can provide an abundance of food or large ridges oriented north and south that may be used as 

migration corridors. 

Avoid siting turbines in areas where eagle prey are abundant 

Bald Eagles in the area may prefer to feed on fish associated with lakes and other water bodies 

(Buehler 2000). Because the site does not have any significant water bodies with fish, Bald 

Eagles using the site are likely feeding on carrion (e.g., deer kills and dead cattle) and on rodents 

(M.A. Jenkins, Sutton Avian Research Center, pers. comm.). Given the uniform nature of the 

habitat on the site, it is unlikely to have areas with higher concentrations of prey density that 

would concentrate Bald Eagles or attract them in large numbers to the site. However, a Habitat 

Management Plan (USFWS 2013) will be implemented to further manage carrion on site. 

Design project layout to reduce collision and electrocution: spreading the towers widely rather 

than in clustered groups 

Osage Wind, LLC evaluated this option and developed an optimum spacing plan that distributes 

the turbines in a way that avoids clumping. Engineering requirements and wind regime (e.g., 

wake loss issues) dictate that turbines be spread out rather than in tight groups. Eagle risk 

modeling was done to evaluate the relative risk of individual turbines and some turbines were 

moved or eliminated based on modeling results. Furthermore, because the nature of the site is 

relatively uniform, and because OWEF had already eliminated the turbines with the highest 
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potential risk to eagles, the difference between individual per turbine predicted mortality is not 

significant when comparing individual turbines within the existing project layout. 

Avoid areas with high concentrations of ponds, streams, or wetlands 

The site does not have high concentrations of ponds, streams, or wetlands that should be avoided 

when siting turbines. The site is primarily agricultural/pasture and is already highly disturbed by 

existing and planned oil extraction activities and associated infrastructure. 

Avoid use of structures that are attractive to birds for perching 

Osage Wind, LLC will use turbines with monopoles (nonlattice structures) that will not be 

attractive to birds for perching or nesting. 

Avoid construction designs (including structures such as meteorological towers) that increase 

the risk of collision, such as guy wires 

At this time, only meteorological towers fall into this category. Two permanent 80-meter tall 

meteorological towers will be installed on the project site. Those towers will be guyed lattice 

tower structures; however, they have been sited away from the area most frequently used by 

eagles. The meteorological towers will be lighted and marked in accordance with Federal 

Aviation Administration (FAA) standards. The temporary meteorological towers used at the site 

during preconstruction and construction activities will be removed after installation and 

calibration of the permanent meteorological towers. 

Bury power lines when feasible to reduce avian collision and electrocution 

Osage Wind, LLC’s onsite electric collection system, which connects each turbine to a 

substation for the project, is currently designed to be installed underground. A transmission line, 

from the project substation to the point of interconnection (approximately 1.8 miles), will be 

overhead and will be designed to comply with APLIC standards to reduce risk of electrocution. 

Use existing transmission corridors and roads 

The OWEF, as proposed, will be sited on land already largely developed and in use as an active 

oil extraction facility. Thus, the new infrastructure for the OWEF will be placed mostly in areas 

where there is existing infrastructure. Additionally, the site is near an existing transmission line 

corridor, so minimal new overhead transmission lines will be required. 

Minimize the extent of the road network 

Within the OWEF, the location of access roads was designed to minimize environmental impacts 

to the extent practicable while still accommodating the needs and safety considerations for 

construction and operation. Additionally, all project personnel will observe locally posted speed 

limits on public roads and will adhere to maximum speed restrictions within the OWEF based on 

road, safety, and weather conditions. 

Minimize lighting at facilities 

Osage Wind, LLC selected lighting that has shown to be minimally attractive to birds at night, 

including use of red or dual red-and-white, strobe-like or flashing lights that will meet FAA 

requirements. The project was designed so that all lighting of buildings and other project 
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infrastructure will be motion- or heat-activated, wherever allowed by safety and/or utility 

requirements. 

Develop a transportation plan, including road design, locations, and speed limits to minimize 

habitat fragmentation and wildlife collisions and minimize noise effects 

The transportation plan being developed for the project will use existing roads and will require 

that posted speed limits be observed. Within the OWEF, the location of access roads was 

designed to minimize environmental impacts to the extent practicable, while still accommodating 

the needs and safety considerations for construction and operation of the site. Additionally, all 

project personnel will observe locally posted speed limits on public roads and will adhere to 

maximum speed restrictions within the OWEF based on road, safety, and weather conditions. 

Follow the Avian Power Line Interaction Committee (APLIC) guidance on power line 

construction and power line siting (APLIC 2006) 

Osage Wind, LLC follows APLIC guidelines relating to power lines and will follow the most 

current guidelines to the extent possible based on local conditions and project design and 

engineering. 

4.2 Minimization Related Conservation Measures 

Curtail higher risk turbines during higher risk periods 

OWLLC moved the higher risk turbines and will be conducting postconstruction monitoring. If 

monitoring shows that specific turbines in the project site are documented to have repeated eagle 

mortality during specific times of the year and at specific times of the day, then OWLLC will 

work with the USFWS to determine operational parameters that can be used to reduce mortality 

during high-risk periods. 

Habitat Management—Maintain facilities and grounds in a manner that minimizes potential 

impacts to eagles, and avoid practices that attract/enhance prey populations and opportunities 

for scavenging within the project area 

Given the uniform nature of the habitat on the site, and its existing degraded state due to 

overgrazing, invasive species, burning, fragmentation, and the existence of widespread oil/gas 

infrastructure, it is unlikely to have areas with higher concentrations of prey density that would 

concentrate Bald Eagles. The primary attractant for eagles is likely the existence of carrion 

resulting from the cattle operations occurring at the site. While it is impossible to remove or 

predict the occurrence of carrion at the site, OWLLC will develop a Habitat Management Plan in 

coordination with the landowners within the project area to establish a procedure to eliminate or 

minimize carrion in the project area. When large carrion, such as deceased cattle is discovered 

within the project area, OWLLC will work with landowners to remove the carrion to a location 

outside the turbine array. Such removal will be done in accordance with local, state, and federal 

laws. 

Minimize the area and intensity of disturbances during preconstruction and construction 

periods 

No project-related activities will be constructed within 1 mile of any known occupied (used for 

breeding) eagle nest. A former nest, called Little Chief, which was not considered to be an 

occupied nest due to the lack of breeding activity, was located 0.8 miles from any project 
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infrastructure. However, the Little Chief nest no longer exists—the dead tree it was located on 

fell and was documented as such in 2012. No evidence of the Little Chief nest being rebuilt has 

been discovered to date. The USFWS recommends that no activity occur within 660 feet of an 

active Bald Eagle nest (USFWS 2007). All project infrastructure is located at significantly 

greater distances than this recommendation. Furthermore, no communal eagle roosts or specific 

habitat features that might require consideration were identified within the project, and field 

observations consistently documented the greatest Bald Eagle activity north of the project area 

during the winter when most eagle activity occurred. 

During construction, implement spatial and seasonal buffers to protect individual nest 

sites/territories and/or roost sites, maintaining a buffer between activities and nest/communal 

roost sites keep natural areas between the project footprint and the nest site or communal 

roost by avoiding disturbance to natural landscapes 

There are no known communal roost sites in the project boundary, but OWLLC will monitor the 

project area during construction for onsite communal roosts. If any active roosts are found, 

appropriate measures will be taken to minimize any disturbance from construction activities. 

Reduce vehicle collision risk to wildlife (instruct project personnel and visitors to drive at low 

speeds (< 25 mph), and be alert for wildlife, especially in low visibility conditions 

As part of the standard best management practices on the wind farm, staff members are 

instructed to drive in accordance with locally posted speed limits, or less than 25 mph on private 

roads, and as dictated by local conditions and safety requirements. OWLLC staff and contractors 

will be trained to abide by the best management practices. 

Follow procedures that reduce risk to wildlife and instruct employees, contractors, and visitors 

to avoid disturbing wildlife, especially during breeding seasons and periods of winter stress 

This information will be included in the training for employees, contractors, and visitors to the 

project site during construction and operation. 

Minimize effects to wetlands and water resources by following provisions of the Clean Water 

Act (33 USC 1251‐1387) 

The proposed project has minimized to the extent practicable direct and indirect impacts to 

wetlands and water resources as defined in the Clean Water Act. 

5 Postconstruction Surveys and Adaptive Management 
To monitor and evaluate the Project’s impacts on birds and bats, an Environmental Manager will 

monitor Project activities, oversee and coordinate third-party consultants in the completion of 

postconstruction fatality and raptor nest surveys, and be the primary contact for discussions with 

regulatory agencies as needed. Using the results of the postconstruction monitoring, the 

Environmental Manager will facilitate decisions regarding any necessary additional surveys, 

adjustments to facility operation and management, and/or offsite enhancement options as 

appropriate using the adaptive management process. The Environmental Manager will make 

recommendations based on best available science and standardized and accepted methods. 

Postconstruction surveys will be conducted by a third-party and will consist of a fatality study 

for birds and bats and raptor nest monitoring. The fatality study will document the number and 
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species of bird and bat fatalities that are a result of the operation of the Project and the raptor nest 

monitoring will document whether there are any changes in the use of the Project by nesting 

raptors compared to preconstruction nesting levels determined from the multi-year raptor nest 

surveys. 

5.1 Birds and Bats 

To meet the recommendations of the LBWEG, postconstruction fatality surveys (USFWS-

designated Tier 4a studies) will be completed for one year following construction to evaluate the 

overall general impacts to birds and bats from the Project. The duration of the survey time is 

based on the results of the preconstruction surveys and agency consultations (USFWS-

designated Tier 3 actions) that indicate that the Project falls within the ‘LOW’ risk category for 

impacts to bird and bat species (see Section 3). 

Fatality surveys will be conducted over 45 days during the fall 2015 and spring 2016 seasons 

with timing based on the anticipated time periods of greatest presence of birds and bats derived 

from the preconstruction site surveys. To overlap with the peak migratory activity for birds and 

bats, the approximate time frames in which the fatality studies will be conducted during each 

season are: 

 Fall Fatality Survey: September 1–October 15, 2015 

 Spring Fatality Survey: March 15–April 30, 2016 

Fatality searches will be conducted by a biologist trained in bird and bat identification, and will 

include searches at 25% of the operating turbines. Turbines that will be included in the search 

will be selected randomly, but may be adjusted to ensure that all available habitat types present 

within the Project are represented in the study. The survey plot size will be dependent on the 

habitat type that is located under each turbine. The size and shape of the survey plot will be 

adjusted to maximize searcher efficiency for the habitat type. The survey plot size will be a 

minimum plot width of 120 meters. Searches will be conducted using either a linear or circular 

transect methodology to ensure sufficient coverage of the survey area. 

A wide range of search intervals (i.e., carcass searches) have been employed in fatality studies 

and results have indicated that the appropriate search interval is a function of the carcass removal 

rate, species of interest, and the time of year. Results of fatality studies have shown that the 

shorter search intervals are better at identifying fatalities with smaller target species (i.e., small 

birds and bats), less common species, and during time periods when fatality occurrences are rare 

(USFWS 2012a; Strickland et al. 2011). Search interval duration may also be adjusted based on 

the determined risk level during a specific time period, for instance a search interval may be 

extended during a time period of perceived low risk (USFWS 2012a). The initial search interval 

that will be employed during the spring and fall search periods will be seven days. The length of 

the search interval may also be adjusted based carcass removal rates determined by the scavenger 

removal trials so that the average carcass removal time is longer than the average search interval 

(Strickland et al. 2011). 

During each fatality survey, the observer will record the start/finish time, observer, turbine 

identification, and weather data. Each bird or bat carcass that is found during the survey will be 

recorded. Data collected for each carcass will include species, sex, and age (when possible), 
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estimated time since death, condition of carcass (e.g., entire, partial, scavenged), type of injury 

(if possible), cover type, azimuth and distance from turbine, and GPS location. All observed 

carcasses will be photo-documented and all mortalities that cannot be identified will be recorded 

as an unidentified bat or bird. Contingent upon approval by and receipt of a permit from ODWC 

(Scientific Collector’s Permit) and the USFWS (Special Purpose Salvage Permit for Utilities-

Wind [2127 Permit]), it is recommended that carcasses be collected for use in searcher efficiency 

and scavenger removal trials. If no such permit is obtained, carcasses will remain at the site and 

the location marked. If the carcass of a federally listed T/E species is discovered during the 

fatality study, OWLLC will report the incident to USFWS within 24 hours of the discovery. The 

methodology of reporting such incidents will be determined through discussion with USFWS. 

As part of the fatality study, the searcher efficiency rate (i.e., the ability of a surveyor to detect a 

fatality) and carcass removal rate (i.e., the average time that a carcass persists before a scavenger 

removes it) will be determined for bats and small and large bird size classes. Searcher efficiency 

and carcass removal trials will be conducted during each of the two seasons (i.e., spring and fall) 

to ensure that temporal differences in searcher and scavenger efficiency are accounted for. 

Searcher efficiency and scavenger removal rate will allow for adjustment to raw mortality data 

and a refined and more accurate mortality estimate. A mortality estimator (i.e., Shoenfeld 2004; 

Huso 2010; or other appropriate method) that will be used to calculate the adjusted fatality rate 

will be determined based on the removal rate during each search interval. The Shoenfeld (2004) 

estimator will be used if removal time is less than the search interval, whereas the Huso (2010) 

estimator will be used if removal time is greater than the search interval. The Project will also 

consider the use of any additional estimators that are developed and used in peered-reviewed 

literature. 

Results of the fatality study will be submitted to USFWS and ODWC following the completion 

of the one-year study. If additional fatality surveys are determined to be warranted, then the 

results of the additional surveys will be provided to USFWS and ODWC upon completion of 

those surveys. 

5.2 Bald Eagles 

In addition to the surveys outlined above for birds and bats, additional postconstruction 

monitoring specific to Bald Eagles will be completed at the OWEF in accordance with the Osage 

Eagle Conservation Plan (Osage ECP). These will consist of monthly carcass surveys of 30 

turbines selected for postconstruction study, to be performed during September through May for 

three years, and postconstruction surveys for Bald Eagles’ nest and roosting sites conducted 

during spring over three years implementing aerial survey techniques. Refer to the Osage ECP 

for details of the Bald Eagle specific monitoring efforts. 

5.3 Adaptive Management 

Adaptive management is an iterative process that implements flexible decision making as 

outcomes from management actions or Project operations become better understood. During 

project siting and design, OWLLC made every effort to avoid, minimize, and reduce potential 

impacts to sensitive resources through a process consistent with the tiered approach described in 

the LBWEGs. In addition, the proposed project is not expected to have any significant impacts 

on wildlife or other sensitive species and therefore there is not an anticipated need to apply 
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adaptive management for the Project. Adaptive management specific to Bald Eagles is addressed 

separately in the Project ECP. 

To evaluate the actual impacts that the Operational Project has on bird and bat resources, 

OWLLC has committed to construction monitoring (Tier 4 and 5) at the Project. At the end of 

each year of mortality surveys, OWLLC will provide the results to both the ODWC and USFWS. 

Should the results of the postconstruction studies show abnormally high or unacceptable 

mortality for a specific species with a protected status, or a group of species, the project will 

consult with ODWC and USFWS about the implementation of adaptive management procedures 

outlined in this BBCS. Any adaptive management strategy will be specifically tailored to the 

identified problem (e.g., a specific species, specific location, or specific season). 

Specific adaptive management or operational minimization measures could include, but are not 

limited to, the following: 

 Implement modified cut-in speeds during high-risk time periods for bats; 

 Curtail operation of specific turbines identified as high-risk during defined seasons or 

time periods, as necessary, if protected species are likely to be present; 

 Increase the use of bird diverters on facilities and infrastructure with demonstrated 

fatality risk; 

 Provide funds for conservation strategies; 

 Contribute to a wind/wildlife research fund or provide funds and access to a university to 

conduct research regarding wind/wildlife interactions at the Project; and 

 Remove inactive raptor nests from power lines/other structures as necessary with written 

approval from the USFWS. 

Any adaptive management or operational minimization measures proposed or implemented on 

the Project will consider and accommodate recommended best management practices for Project 

infrastructure and will be consistent with site safety standards. 

6 Bird and Bat Reporting System 
In order to standardize the actions taken by the Project or its subcontractors in response to any 

bird or bat fatalities or injuries observed within the Project boundary, OWLLC will implement a 

bird and bat reporting system (BBRS). The BBRS will apply to the operation phase of the 

Project, and will be used for incidental discoveries of dead or injured birds or bats as well as for 

dead or injured birds or bats found during scheduled postconstruction mortality studies. 

6.1 Bird or Bat Fatality Reporting Protocol 

If the bird or bat discovered is dead, and is determined to be a federally listed T/E species or 

eagle by the site supervisor or an on-call biologist, then the Environmental Manager will contact 

the USFWS Oklahoma Ecological Services Field Office and USFWS Office of Law 

Enforcement through a reporting protocol that will be developed between OWLLC and USFWS 

and ODWC. 
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6.2 Bird or Bat Injury Protocol 

If the bird or bat discovered is injured, the observer will immediately report the incident to the 

site supervisor, who will immediately contact the USFWS Oklahoma Ecological Services Field 

Office, as well as the pre-determined and approved rehabilitation facility(ies). Injured wildlife 

will be transported only by individuals who possess the proper qualifications and permits 

obtained through the ODWC’s Wildlife Division and the USFWS Migratory Birds permit 

division. If the injured bird or bat is determined to be a federally listed T/E or eagle species, the 

Environmental Manager will contact USFWS and ODWC. 

6.3 Incident Report 

The incident report (see Appendix B) that will be completed by the site supervisor or biologist 

will include, but not be limited to, the following information: date, time, weather, observer, 

location (turbine number, specific location of carcass, GPS coordinate of carcass, small map of 

the scene, distance of carcass from turbine), habitat description, photographic documentation 

(including scale), and description of fatality (i.e., condition, any/all observations). Incident 

reports will be completed for all fatalities or injuries for all bird and bat species. Incident reports 

will be entered into a spreadsheet or searchable database that also contains mortality monitoring 

data. The spreadsheet or database will be housed and maintained by OWLLC. Incident reports 

will be entered into the database as soon as possible. All incident reports will be reviewed for 

QA/QC issues by the site supervisor and once a year by EGPNA environmental management. 

The carcass or injured animal will not be moved or removed by any individual who does not 

have the proper qualifications and appropriate permits obtained through the ODWC’s Wildlife 

Division (Scientific Collector’s Permit) and the USFWS Migratory Birds permit division 

(Special Purpose Salvage Permit for Utilities-Wind [2127 Permit]). 

6.4 Training and Education 

Employee training is an essential part of this BBCS. Training employees during the operation 

and maintenance phase of the Project ensures compliance with all regulations and requirements 

of the Project. OWLLC will generally educate employees about wildlife laws, permit 

requirements, and reporting requirements and relevant contacts (see Appendix B). Specific 

emphasis will be placed on raptors, including identification and protection status training. The 

message during all training will be the importance of achieving a thorough understanding of the 

Project BBCS to ensure a successful Project BBCS implementation. 

7 Quality Control 
Compliance with this BBCS will be reviewed by Enel periodically, and information gathered 

during the assessment of existing practices will be used to improve the effectiveness of the 

BBCS. Any noted deficiencies will be addressed with recommendations for specific corrective 

plans which will be implemented in a timely manner. Quality assurance and control for the 

BBCS can be evaluated by assessing: 

 The effectiveness of avoidance measures through follow-up surveys, 

 The effectiveness of avian and bat protection devices (e.g., bird diverters), 

 The speed and quality of mortality reporting procedures and documentation, 

 The speed of response to avian and bat mortalities, 

 The quality and accuracy of avian and bat mortality reporting, 
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 Compliance with company procedures, and 

 Public and agency opinions on avian and bat protection procedures. 

Wherever possible, reporting and survey protocols will be standardized to minimize any 

potential error in the collection of data. 

8 Key Resources 
USFWS 

Region 2: (Arizona, New Mexico, Oklahoma, Texas) 

U.S. Fish and Wildlife Service Migratory Bird Permit Office 

P.O. Box 709 

Albuquerque, NM 87103 

Tel: 505-248-7882 Fax: 505-248-7885 

Email: permitsR2MB@fws.gov 

Oklahoma Ecological Services Field Office 

Biologist 

9014 E. 21
st 

Street 

Tulsa, Oklahoma 74129 

Tel: 918-581-7458 

USFWS Office of Law Enforcement 

National Headquarters: 

Office of Law Enforcement 

U. S. Fish and Wildlife Service 

4401 North Fairfax Drive, 

MS-LE-3000 

Arlington, Virginia, USA 22203 

Tel: 703-358-1949 Fax: 703-358-2271 

Southwest Region (2): Arizona, New Mexico, Oklahoma, Texas 

U. S. Fish & Wildlife Service 

Office of Law Enforcement 

P.O. Box 329 

Albuquerque, New Mexico, USA 87103 

Tel: (505) 248-7889 Fax: (505) 248-7899 

Oklahoma Department of Wildlife Conservation 

Wildlife Diversity Biologist 

1801 N. Lincoln Blvd. 

Oklahoma City, Oklahoma 73105 

Tel: 405-424-2728 

Website: http://wildlifedepartment.com 
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Wildlife Rehabilitation Resources 

National Wildlife Rehabilitators Association 

 http://www.nwrawildlife.org/contact 

Wildlife International 

 http://wildlife-international.org 

The Wildlife Rehabilitation Directory 

(918) 382-4501 

 http://www.wildlifedepartment.com/lawforms/wildliferehab.pdf 
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Appendix A. BBCS Amendment Log 
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Appendix B. Bird and Bat Reporting System including 
Contact Sheet 
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 COMMENTS RECEIVED ON THE 
DRAFT ENVIRONMENTAL ASSESSMENT AND 

RESPONSES 

 
We received seven responses from Tribal Nations.  No other comments were received.  Three comments 

indicated no area of interest.  Substantive comments are responded to below: 

Public Scoping and Tribal Consultation 

Comment: A Tribe requested that work be stopped and they be consulted if any archeological items were 

found. 

Response:  Because the Project has already been built and is operational, no additional groundbreaking 

work should occur. Should the Project be expanded beyond what has been analyzed in the EA, additional 

NEPA and consultation would be required. 

Comment:  Two Tribes responded that the Tribes should have been consulted prior to breaking ground 

on the Project. 

Response:  Because the Project has already been built and is operational, no additional groundbreaking 

work should occur. Should the Project be expanded beyond what has been analyzed in the EA, additional 

NEPA and consultation would be required. 

Comment:  One Tribe noted that the Tribe is not in support of eagle take permits being issued to non-

tribal or privately held entities. 

Response:   As long as the Applicant’s request for an ITP is otherwise lawful; compatible with 

preservation of the Bald Eagle and Golden Eagle; necessary to protect an interest in a particular locality;  

is associated with, but not the purpose of, the activity; and eagle take cannot practicably be avoided, we 

may issue an ITP to a non-tribal or privately held entity.  

Survey Effort (Pre-Construction Applicant-Conducted Surveys) 

Comment:  Two Tribes expressed concern that the effort and quality of the Applicant-conducted surveys 

and data analysis upon which the EA was based was insufficient to allow the Service to fully evaluate the 

potential implications of authorizing an ITP.  Therefore, one Tribe commented the No Action Alternative 

should be the Service’s preferred alternative.  A second Tribe commented Alternative 4 should be the 

preferred alternative because the more stringent survey protocol and the compensatory mitigation would 

compensate for the uncertainty in the implications of issuing an ITP to the Applicant. 
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Response:  We acknowledge that the Applicant’s survey effort is less than adequate according to ECPG 

standards.  However, the surveys were designed and conducted approximately 3 years before the 

Service published the ECPG.  Regardless, their survey effort was used in creating an ECP, and informed 

the fatality estimate, which estimates that 3 Bald Eagles will be taken every 5 years.  We have 

determined this level of take to have no population level effects to Bald Eagles either on the LAP or EMU 

scale.  Post-construction monitoring is required as part of the permitting process, which will allow us to 

estimate total take from the facility and to verify the take is within the levels outlined by the permit.  Two 

years of post-construction monitoring has been conducted on the site.  Future post-construction 

monitoring will be conducted at each 5th year, prior to 5 year review, for the life of the permit.  Post-

construction monitoring will be conducted by a third-party. 
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