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1.0 BACKGROUND

Beginning in October 2013 and extending through September 2014, a Wildlife Hazard Assessment
(WHA) was conducted at the Wayne County Airport (BJJ) in Smithville, Ohio.

Title 14, Code of Federal Regulations, part 139, § 139.337(b) requires that a Wildlife Hazard Assessment
be conducted when any of the following events occurs on or near the airport.

1. An aircraft experiences multiple wildlife strikes.

2. Anaircraft experiences an engine ingestion of wildlife or substantial damage (defined as damage or
structural failure that adversely affects the structural strength, performance, or flight characteristics
of the aircraft that would normally require major repair or replacement of the affected component)
from striking wildlife.

3. Wildlife of a size, or in numbers, capable of causing one of the events described above is observed
to have access to any airport flight pattern or aircraft movement area.

Although BlJ is not certified under Part 139, the Federal Register Volume 78, No .18 (January 28, 2013)
clarified the WHA requirements for non-certified airports. This clarification required non-certificated,
Federally obligated airports that accept a new airport development grant funded under the Airport
Improvement Program (AIP) must conduct a wildlife site visit or a WHA. The FAA divided these facilities
into four categories based on based aircraft and total operations. The four categories were:

1. If an airports had 100 or more based turbine-powered aircraft or 75,000 or more total annual
operations, the airport sponsor had to initiate a WHA within three years of receiving an AIP grant
after the Federal Register notice.

2. If an airport had between 20 and 99 based turbine-powered aircraft or 30,000 to 74,999 total
annual operations, a wildlife site visit must be initiated within three years of receiving a
development grant after the final Federal Register notice.

3. Airports that had between 0 to 19 based turbine-powered aircraft or between 10,000 to 29,999
total annual operations, a wildlife site visit must be initiated within five years.

4. Airports with no based turbine-powered aircraft and fewer than 10,000 total annual operations had
to initiate a site visit within eight years.

According to the FAA 5010 database, BJJ had over 90,000 annual operations, which categorized the

airport as a Level 1 and required the County Commissioners and Airport Authority to undertake a full

WHA.

Title 14 Code of Federal Regulations, Part 139 requires that WHAs be conducted over a 1-year period to
capture seasonal and daily patterns of wildlife. FAA Certalert 09-10, Wildlife Hazard Assessments in
Accordance with Part 139 Requirements (Appendix A) and the FAA manual entitled, “Wildlife Hazard
Management at Airports,” (Cleary and Dolbeer 2005) were utilized as a basis for developing the WHA.

Wayne County Commissioners Wayne County Airport
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2.0 LEGAL STATUS OF WILDLIFE SPECIES

Federal, state, or municipal laws protect most forms of wildlife. Before administering any control action

at BJJ, whether lethal or non-lethal, the legal status of the target species should be determined. Several

regulatory agencies govern the issuance of wildlife permits to trap or kill wild animals, which vary

depending on the species and method of control involved. A permit is required to harass species of

special concern (i.e., threatened and endangered species), but is not required to harass other migratory

species threatening an airfield. BJJ is responsible for adhering to the current regulations regarding

wildlife management and for obtaining the appropriate permits to take or harass specific types of
wildlife.

2.1

2.2

Federal Regulations

The U.S. Government has passed several acts for the protection of wildlife including the Migratory
Bird Treaty Act (MBTA), the Lacey Act, the Endangered Species Act, Bald and Golden Eagle
Protection Act, the National Environmental Policy Act, and the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). These are the basis of most wildlife regulations that have beenissued in
the Codes of Federal Regulations (CFR).

Several agencies are responsible for implementing these regulations, many of which affect wildlife
management at airports. Federal wildlife laws are administered by the U.S. Fish and Wildlife
Service (USFWS) and primarily involve migratory birds protected under the MBTA and all species
protected under the Endangered Species Act (Appendices B and C). Permits from the USFWS must
be updated annually unless otherwise stated on the permit.

BJJ currently does not implement a wildlife management program to manage hazardous wildlife
on the air operations area (AOA), and does not currently hold depredation permits to employ
lethal control measures.

State and Local Regulations

Ohio State law compliments the Federal regulations for migratory bird species and can further
regulate actions concerning depredating mammals, game and migratory birds. The Ohio
Department of Natural Resources (ODNR) Division of Wildlife is responsible for issuing state
depredation permits (permits that allow birds and mammals to be taken to protect property,
agriculture, and human health and safety) (Table 1). The ODNR publishes the depredation permit
forms and regulations on their website (Appendix C). A copy of these regulations is available
through ODNR upon request. The Ohio Department of Agriculture regulates the product labels of
pesticides used to control wildlife and also regulates and issues pesticide applicator licenses to
individuals applying restricted use pesticides under the authority of the Structural Pest Control
Act. BJJ will need to ensure that appropriate state and federal permits (ODNR Nuisance Wildlife
Animal Control Permit (NWACP), ODNR Bird Depredation Permit, USFWS Bird Depredation
Permit) are obtained to manage hazardous wildlife on the airport.

Wayne County Commissioners Wayne County Airport
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Table 1: A reference list of birds and mammals commonly found in Ohio and the permits required for
depredation control.

Category Species State Federal

Permit Permit
Resident game birds Turkey, bobwhite quail, pheasants YES NO
Resident nongame birds’ Starlings house sparrows, pigeons NO NO
Migratory game birds? Geese, ducks, snipe, woodcocks, rails, | YES YES

gallinules, and doves

Migratory nongame birds’ Raptors, gulls, jays, songbirds, swifts, | YES YES
swallows, shorebirds, and wading birds

Depredation order birds® Crows, red-winged blackbirds, brown-headed | NO NO
cowbirds, and grackles

Mammals Deer, red fox, gray fox, Eastern cottontail | YES NO
rabbits, squirrels, coyotes, bobcats, raccoons,
skunks, opossums, muskrats, beaver,

woodchucks
Threatened and Endangered | See Appendix B YES YES
Species (lethal and nonlethal
control)*
Feral domestic animals Dogs, cats, livestock NO NO

1 Unprotected species may be taken at any time without limit.

2 For a complete list of migratory birds see 50 CFR § 10.13 (Appendix C)

3 Afederal permitis not required “when concentrated in such numbers and manner as to constitute a
health hazard or other nuisance,” see 50 CFR § 21.43 (Appendix C).

4 Federal and state permits are required to harass or take these species.

3.0 WILDLIFE STRIKES

Bird Strike Committee Canada (Transport Canada 1992) developed a bird strike definition that has since
been revised by the FAA effective 10 February, 2004 and adopted by the International Civil Aviation
Organization (ICAQ), Bird Strike Committee USA, International Bird Strike Committee, and the U.S. Air
Force. Under this definition, a wildlife strike is considered to have occurred if:

A pilot reports striking one or more birds or other wildlife;
e Aircraft maintenance personnel identify aircraft damage as caused by a wildlife strike;
e Personnel on the ground report seeing an aircraft strike one or more birds or other wildlife;

e Bird or other wildlife remains, whether in whole or in part, are found within 200 feet of a
runway centerline, unless another reason for the animal's death is identified; and

e An animal's presence on the airport had a significant negative affect on a flight (for example,
aborted takeoff or landing, high-speed emergency stop, or an aircraft left the pavement area to
avoid collision with an animal).

Wayne County Commissioners Wayne County Airport
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The number of civilian wildlife-aircraft strikes reported annually in the United States has increased from
1,804 in 1990 to 10,089 strikes reported in 2011 (FAA Wildlife Strike Database, 2012). This increase
could be the result of several factors: an increase in wildlife-aircraft strike issue awareness which has led
to an increase in the percentage of wildlife strikes that are reported, an increase in air traffic, or an
increase in some populations of hazardous wildlife species.

From 1980 to 2007 commercial aircraft movements in the U.S. increased from about 18 million to over
28 million (Cleary et al. 2008). This rise in air traffic coincides with increasing wildlife populations.
Nationally, the Canada goose population increased at a mean annual rate of 7.3% from 1966-2006; the
ring-billed gull population increased at a mean annual rate of 2.2%, the red-tailed hawk population by
2.5% and the turkey vulture population by a mean annual rate of 1.6% (Sauer et al. 2007). The white-
tailed deer population in the United States increased from 350,000 in 1900 to about 24 million in 1994
(Jacobson and Kroll 1994). Increasing plane movements and increasing urban wildlife populations
creates risks that are greater than ever before for wildlife-aircraft strikes (Dolbeer and Eschenfelder
2002).

3.1 Collecting and Reporting Wildlife Strike Data
Diligent collection of bird strike data should be a priority for airport operations personnel. General
aviation airports like Wayne County Airport may have severe wildlife hazard conditions due to
wildlife species composition, local habitats, types of aircraft flown and pilot experience. Bird strike
statistics based solely on pilot reports are unreliable and unrepresentative because most strikes
go unreported. Through regular carcass searches on the runways at a major international airport,
Barras and Dolbeer (2000) estimated that as few as 13% of all bird strikes were reported.

The National Wildlife Research Center (NWRC—the research division of United States Department
of Agriculture, Wildlife Services) manages the FAA National Wildlife Strike Database (NWSD) with
records dating from January 1990. Pilots, tower personnel, and airport staff should be encouraged
to be aware of wildlife strikes and the importance of reporting them to the FAA. It is critical for
the integrity of a strike record database, both locally and nationally, to receive as much
information as possible. Strike reports can be submitted online. Advisory Circular 150/5200-32A
explains the importance of diligently reporting strikes to the database (Appendix D).

If any of the five criteria of a wildlife strike are met, a Strike Report Form should be completed
with as much information as possible and submitted to the FAA. If a carcass is found that cannot
be identified, specified feathers, parts of these carcasses, or blood should be submitted to the
Smithsonian Institute Feather Lab (Appendix E). If a strike is reported but no carcass recovered,
any feathers or parts remaining on the plane should also be removed and submitted to the
Feather Lab. Bird identification is provided at no expense to airports.

The FAA and the NWRC provide a comprehensive analysis of the national wildlife strike database
each year in the annual report “Wildlife Strikes to Civil Aircraft in the United States.” This
information can be found online at wildlife.faa.gov. Wildlife Strike Reports can be completed and
submitted online at that website.

Wayne County Commissioners Wayne County Airport
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4.0 WILDLIFE HAZARD ASSESSMENT

The objectives of this wildlife hazard assessment (WHA) were to:

e Identify the species, numbers, locations, local movements, and daily and seasonal occurrences
of wildlife observed.

e |dentify and locate features on and near the airport that attract hazardous wildlife
e Describe existing wildlife hazards to airport manager and consultant
e Review any available strike records

e Provide recommendations for reducing wildlife hazards to aircraft using BJJ.

4.1 Site Description

BJJ is a general aviation airport located in Wooster, Ohio with a single 5,191 foot runway (Runway
10/28) with a partial length parallel taxiway along the eastern half of the runway. Aircraft
operations average 96,000 annually. There are 27 aircraft based at BJJ, including 2 multi-engine
airplanes, four jet airplanes and two helicopters (including an air ambulance service).
Additionally, an aircraft sales and service company is based at BJJ, increasing the number of
transient based aircraft. BJJ also serves as a transient training facility for military aircraft. An
aerial view of the airport can be found in Figure 1.

The airport is located at 1136 feet above sea level, and is surrounded by rural land use, including
agricultural fields and wooded areas. During the WHA, wildlife activity was evaluated on BJJ
property, and within a 10,000 foot radius of the airport. An aerial view of this area can be found
in Figure 2.

Wayne County Commissioners Wayne County Airport
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Figure 1: Area of Operations at BJJ, including Survey Points.

Survey Point 4

Survey Point 3

Drainagze Ditch
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Figure 2: Surrounding land use at BJJ, including Survey Points. The 10,000 ft demarcations indicate the
recommended separation distances between the Air Operations Area (AOA) and a potential
hazardous wildlife attractant per AC 150/5200-33B for turbine powered aircraft.
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4.2 Habitat Description
Within the Air Operations Area (AOA), the land use is characterized by mown grass. These grass
areas are currently maintained at approximately 6 to 8 inches in height, with areas directly
adjacent to the pavement maintained lower for visibility of runway signage and markings. There
is no perimeter fence surrounding the AOA.

Adjacent to the AOA in all directions are agricultural fields. During the 2013 growing season, the
crops planted in these fields included corn, soybeans and hay. The fields located directly to the
east and west of the runway, within the approach and departure paths, were planted in soybeans.

Along the northern edge of the AOA, there is a relatively steep slope separating the maintained
grass areas from the adjacent agricultural fields. At the base of this slope is an overgrown
drainage ditch that flows from the east to the west.

The airport terminal, apron and hangar structures are located in the southeastern portion of the
AOA. Thereis an additional hangar and maintenance facility located at the northeastern corner of
the AOA. An access road runs between the hangars and the taxiway, terminating in an overgrown
gravel pad. Along this road are above ground utility lines and flowering trees.

The current lack of a perimeter fence could permit the movement of large mammals (whitetail
deer and coyotes) across the AOA. However, the large forested areas that tend to provide the
required shelter for these species are not located directly adjacent to the AOA and there is no
evidence of a wildlife travel corridor that includes the airfield. The local topography of the
airport, with relatively steep slopes to both the north and south of the AOA, appears to serve as a
barrier to the easy movement of large animals. The only reports of large mammals entering the
AOA have been the result of a specific activity such as hay harvesting or the use of all-terrain
vehicles.

4.3 Adjacent land use
Agricultural land uses have the potential to attract hazardous wildlife including bird and mammal
species. Specifically, crops like corn and wheat are known to attract mourning doves, waterfowl|
(including Canada geese) and large mammals such as white-tail deer. This is particularly true
during and after crop harvest, when crop residue provides a significant food source. Wildlife
usage of these areas should be monitored during harvest and appropriate measures taken to
mitigate any wildlife concerns. This will be a significant portion of the WHA.

5.0 WILDLIFE ATTRACTANTS

Wildlife has four basic needs: food, water, cover, and loafing areas. Removing these elements on an
airport is the first defense against wildlife strikes. Even when these elements of wildlife management
are carefully considered, events can occur which cause the attractiveness of the airport to certain
species to increase. Seldom used areas may revert to brush and tall grass, soil may settle creating
collection points for water, and piled materials such as construction remnants or soil can serve as
shelter for wildlife.

Wayne County Commissioners Wayne County Airport
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Land adjacent to airports may become developed, causing wildlife to seek habitats at an airport that
meets their needs. For example, raised landing lights, trees, and snags (standing, dead trees) may be
used as a perch by raptors to search for small mammals.

Food sources for wildlife may include overflowing dumpsters, handouts from people, vegetation, mast,
seeds (including grass seeds), berries, insects, rabbits, rodents, and earthworms. Water sources can
include streams, impoundments, puddles, sprinklers, dripping faucets, lakes, ponds, and rivers. Cover
and nesting habitat may include hangars for doves and pigeons; brushy or grassy areas in ditches, fields,
and along fences; towers and signs; urban structures; trees; or abandoned machinery and materials.
Fields at airports may also provide shelter for burrowing animals.

Modifying or managing airport habitat is an effective and economical deterrent to wildlife because
these methods tend to provide longer lasting results than do short term methods that remove individual
animals. The goalis to render BJJ property as unattractive to hazardous wildlife species as possible. The
best way to accomplish this goal is to limit food, water, and cover for wildlife by creating a monotypic
(uniform) environment throughout the airport.

The following attractants were identified during the WHA at BJJ from October 2013 through September
2014. Both airports and wildlife are dynamic entities, and attractants may change over time. Therefore,
this section should be viewed as a report of the current wildlife presence at BJJ during the time of the
WHA and not as a permanent identification of the wildlife that could utilize BJJ. Future modifications to
airport property or property surrounding the airport should take into consideration ramifications they
may have on wildlife.

5.1 On-site Attractants

Grass: Grassy areas within the AOA at BJJ were of mixed cultivars and generally maintained at a 6-
12 inch height near the terminal and runway. Offsite areas were allowed unlimited growth. These
areas can be a major attractant to a host of wildlife species, and grass height can determine which
species will use a given area. Grass height can also influence the ability of airport personnel to
detect and react to hazardous wildlife. Grass height at BJJ should continue to be maintained
between 6 — 14 inches within the AOA, which will help in limiting wildlife use. During the course
of the WHA, the airport management changed the grass management protocol within the AOA to
hay production. Overall grass height should be monitored to ensure that hay production does not
create additional wildlife attractants.

Shrubs/Trees: Fruit bearing shrubs, Crabapple, and other trees provide food and shelter for the
birds. Flowering crabapples were present on the airfield at the beginning of the WHA. However,
all fruit bearing trees were removed by the airport in the spring of 2014 as part of a hangar
development project.

Ditches and Wetlands: Ditches and potential wetland areas are present within the perimeter of

BJJ. Along the northern edge of the AOA, there is a relatively steep slope separating the
maintained grass areas from the adjacent agricultural fields. At the base of this slope is an
overgrown drainage ditch that flows from the east to the west and is dominated by wetland

Wayne County Commissioners Wayne County Airport
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vegetation. While standing water was observed in the ditch, there were no areas of open water
that might attract hazardous bird species such as waterfowl or wading birds. The large retention
pond located to the south of the runway shows the development of some wetland vegetation,
however during the course of the WHA there was no evidence of long-term standing water within
the area.

Structures: There are numerous man-made structures that provide nesting and perching habitat
for birds. The buildings, utility poles/lines, precision approach path indicator (PAPI) lights,
obstruction lights, windsock, and runway markers are all used to varying degrees by birds. There
is no continuous wildlife resistant perimeter fence surrounding BJJ.

5.2 Off-site Attractants

Residential Housing Communities: BJJis located in a sparsely developed rural region. There are

residential developments to the southwest and southeast of the AOA, including a nursing home
and a small commercial area. These developments have several ponds, one of which is relatively
large with a resident population of domestic waterfowl. The ponds provide excellent water, cover
and loafing areas for all species of wildlife. The commercial area includes a restaurant that
includes waterfowl feeding stations. Artificially fed or hand-fed wildlife often becomes habituated
to humans, which may result in an increase in the overall wildlife population in the area. In
addition, wildlife that has become accustomed to being fed can become difficult to deter from the
area through the use of non-lethal control means.

Agricultural Fields: There are numerous agricultural fields surrounding BJJ on all sides. These

fields, particularly during harvest, can serve as attractants for potentially hazardous wildlife.

5.3 Wildlife

Red-winged blackbirds, European Starlings, Columbids (Rock Doves and Mourning Doves) and
Raptors (Red-tailed hawks and Turkey Vultures) were generally the most abundant hazardous
wildlife observed at, near, or travelling through BJJ during the WHA. Appendix | lists all the
species of wildlife observed during the WHA. This list includes many of the wildlife species
common to Ohio. Mammals indigenous to this area that were not directly observed during the
WHA include the opossum (Didelphis marsupialis), striped skunk (Mephitis mephitis), raccoon
(Procyon lotor), red fox (Vulpes fulva), and many species of smaller rodents. Appendix F lists the
Threatened and Endangered Species found in Ohio. During the course of the WHA, the Northern
Harrier (a state-listed species) was observed utilizing the fields to the north and west of the
airport for feeding.

Deer are the greatest single species threat to aviation in North America due to the catastrophic
damage caused by species as large as deer (Dolbeer et al. 2000). While deer were observed in the
vicinity of BJJ, there were no recorded observations within the AOA, either by the wildlife
biologist or by the airport staff. Additionally, the winter months of the WHA were characterized
by heavy snowfall. There was no evidence of wildlife movement across the AOA. The worst
avian threats to aviation include large flocking birds such as gulls and waterfowl. However,

Wayne County Commissioners Wayne County Airport
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smaller birds such as starlings and blackbirds can also present significant hazards because of their
propensity to form tight flocks comprised of thousands of individuals. Some solitary birds such as
raptors present a concern because of their size and aerial hunting behavior.

5.4 Wildlife-aircraft Strike Analysis
BJJ has had one recorded wildlife strike entry in the National Wildlife Strike Database (NWSD)
from 1990 to the present, with a strike reported in 2009 of an unknown small bird. This is likely
due to underreporting by pilots, rather than an indication of the lack of wildlife strikes at the
airport. Anecdotal reports of wildlife strikes were provided during the assessment to the wildlife
biologist, but no date or details were included.

5.5 Current Wildlife Hazard Management
BJJ presently views wildlife hazard management as a priority but has few trained staff available to
assist in managing problem wildlife at the airport. Wildlife management practices include:

1. Short-grass management adjacent to the runway.

2. Hand-launched pyrotechnics were added to the current wildlife hazard management
program at the airport during the course of the WHA.

3. Wildlife strike reporting. With the initiation of the WHA at BJJ, airport staff have committed
to more diligent reporting of wildlife strikes.

6.0 SURVEY METHODOLOGY

The Wildlife Hazard Assessment (WHA) will be conducted in accordance with Federal Aviation
Administration Advisory Circular 150/5200-33B and contain all elements outlined in Title 14 CFR
139.337.

6.1 Bird Surveys

From October 2013 through September 2014, bird surveys were conducted at BJJ) monthly. The
surveys used a time-area sampling design based on a modified version of the USFWS'’s Breeding
Bird Survey. This survey is designed to capture temporal (seasonal and diurnal) and spatial use of
the airport property by birds as well as behavior, abundance, and diversity of species. In addition
to providing a report on the current use of the airport by birds, this assessment provides a
baseline of information by which airport operations can evaluate the effectiveness of their
program in the future.

An assumption of this survey method is that all birds present are seen and identified. This
assumption was undoubtedly violated due to the presence of small, solitary species that
occasionally went unnoticed or birds that were unidentified. However, this violation is acceptable
because the intent of this survey is to capture an index of the presence and behavior of larger-
bodied or flocking birds as these birds pose a greater risk to aircraft (Dolbeer et al. 2000).
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Thirteen permanent observation stations (four on site and nine off-site) were selected to monitor
all areas of the airfield (especially runway and approach and departure lanes) or a potential
attractant (e.g., pond or wetland area). These survey points are included in Figure 1 and Figure 2.
All on-site survey stations were located within the AOA. During each survey, an observer
monitored these permanent observation stations on the property. Data was collected at each
station for five minutes. Binoculars were used to identify species and obtain counts. Start times
for the surveys were randomly selected to begin between dawn and dusk; each survey required
about two and % hours. At each station, data recorded included each species observed, and for
each species the number of individuals and the behavior (foraging or flying) was recorded.

Nine off-site locations were selected for observation due to their proximity to the airport and
potential attractiveness to hazardous wildlife. Eight of these locations were located equidistant
from the airport at radii of 5,000 feet and 10,000 feet from the AOA. The ninth location was
selected based upon the existing pond located at the Red Barn Restaurant (approximately 7,000
feet to the southeast of the airport). Data collection was identical to the on-site methodology.

6.2 Mammal Surveys

Mammal observations made during the bird survey visits were documented through the WHA.
Additionally, small mammals utilizing the airfield were surveyed through the use of snap traps
placed in a variety of habitats. Rodents on airports can be an attractant to hawks and predatory
mammals creating a hazard for aviation (Cleary and Dolbeer 2005). Snap-trapping is an effective
way to determine what small mammal species occur at an airport and their relative abundance.
Many small mammals can be common within the different habitats that occur on airport property
(Whitaker and Hamilton 1998).

On July 30, 2014, 150 snap traps (Victor, Inc.), baited with peanut butter and rolled oats, were
placed in various areas within the AOA to survey for the presence of small mammals on site.
There were nine trap-lines located in various habitats and locations within the AOA. All trap-lines
had between 10 and 25 traps to adequately cover the representative habitat. The traps were
placed from the afternoon of July 30, 2014 to the morning of July 31, 2013 when they were picked
up; with a total of 150 trap-nights.

Trap lines 1 and 2 were located at the western end of the runway along the southern edge,
between mown grass areas and taller adjacent vegetation. Trap line 3 was located along the edge
of the taxiway turn around located at the western end of the runway. Trap lines 4 and 6 were
located along the eastern and western end, respectively, of the drainage ditch running along the
northern edge of the AOA. Trap line 5 was located around the windsock to the north of the
runway. Trap-line 7 was placed along the edge of the apron located to the north of the airport
terminal building. Trap line 8 was placed along the southern edge of the taxiway in front of the
terminal building. Trap line 9 was located along the northern edge of the hangar buildings.

Wayne County Commissioners Wayne County Airport
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7.0 ANALYSIS OF SURVEY DATA

Descriptive statistics were utilized to analyze the data from the point count surveys and to represent the
situation at BJJ relevant to the time the surveys were made. Because there was no hypothesis being
tested, other statistical analysis was not necessary.

To analyze the bird survey data, bird species were organized by species and guilds (Appendix F). Guilds
are groupings of birds based on similar behavior, especially foraging behavior, and not necessarily on
species relatedness. For example, red-winged blackbirds, common grackle, brown-headed cowbirds and
European starlings, are combined into the guild “blackbirds.” Tracking birds of similar behavioral
characteristics is important in determining which species of birds are most likely to be involved in bird-
aircraft strikes. Also, birds of similar behavior tend to respond to the same control methods such as
habitat modification, hazing, or types of exclusion.

The temporal, spatial, and behavioral use of the airport by bird species/guild was analyzed. Data
obtained from the WHA is presented in various tables and charts. This type of analysis allows
comparison of the data between months and seasons, and shows important information about each

guild represented.

7.1 Survey Results
BJJ and surrounding area contain a large diversity of wildlife. Only a portion of those species are
primarily responsible for creating wildlife hazards at BJJ. During the WHA, a total of 52 species of
birds, and 7 species of mammals were identified (Appendix F).

7.1.1 Bird Surveys

Figure 3: Total number of wildlife observed summarized by month at BJJ from October 2013 to
September 2014.
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As can be seen in Figure 3, the month of March had the highest mean number of individuals
observed per survey within the observation period, with birds observed in March

representing 49.9% of all birds seen overall during the assessment period, followed by
September at 7.4%. August and October were nearly identical, representing 6.5% and 6.3%

of the overall observations.

The data shown in Figure 3 illustrates that there was wide variability in the numbers of

individuals counted during each survey. During the March surveys,

very large numbers of

migrating blackbirds (including Red-winged blackbirds and European Starlings) were seen,

representing 94.3% of all birds observed during those months.

Figure 4: Percentage of each guild of total birds observed from October 2013 to September 2014.
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Figure 4 represent the guilds that were observed most frequently on BJJ during the study

period. As can be expected, the blackbird guild represents the largest percentage of annual

bird population surveyed, comprising 59.5% of the total observations.

Waterfowl

represented 11.6%, Columbids 9.4%, Corvids 4.7%, Passerines 4.6%, Raptors 2.9% and the

remaining guilds make up the remaining 7.3%.

There were also differences in the representative guilds observed within the AOA and
outside the AOA. Figures 5 and 6 summarize the observations made within and outside the
AOA. Within the AOA, the most prevalent guild observed was Blackbirds, representing
74.8% of all observations. Columbids (pigeons and doves) were the second most prevalent
guild, representing 8.9% of all observations. Outside of the AOA, Blackbirds were also the
most prevalent guild, representing 49.4% of all observations, while Waterfowl comprised

30.0% of all observations.
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Figure 5: Guilds observed within the AOA
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Figure 6: Guilds observed outside the AOA
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7.1.1.1 Behavior

Behavior is an important consideration because flocking birds such as starlings, geese, Red-
winged blackbirds, and swallows pose a greater threat to aircraft than solitary small birds.
In addition to behavior, this observational data should also be reviewed in conjunction with
a species (or guild’s) strike history to determine a species importance in terms of risk level
to aircraft (Dolbeer and P. Eschenfelder 2002). Flying/feeding behavior was observed most
often, accounting for 54.8% of all observed behaviors. This behaviorincluded birds foraging

adjacent to the runway and flying short distances along or across the runway and taxiway

systems. To further document this, runway incursions were documented. A runway
incursion was defined as a bird or group of birds flying across the runway, the approach or
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departure surfaces. 62.8% of flying observations included a runway incursion. Loafing
behavior was also observed, accounting for 45.1% of all observed behaviors.

7.1.1.2 Habitat Types

Habitat types must be analyzed when making observations and recommendations about
wildlife management on an airport. Many habitat types can be found throughout an
airport, with some types attracting significantly more wildlife activity than others. Each
habitat type has differing levels of attractiveness to the species found on an airport, and the
intersection of habitat types provides the greatest opportunities for the largest number of
species. At BlJ, survey points 1 and 4 were typified by short grass (grass that is <6 inches in
height), with associated pavement, perching structures and included a habitat transition
with adjacent agricultural areas. Observations at these two points comprised 72.3% of all
bird observations on the airfield, indicating that the majority of birds utilizing the AOA at BJJ
are utilizing the habitats adjacent to and around the ends of the runway.

Figures 7 through 10 indicate the seasonal distribution of guilds observed during the
assessment.

Figure 7: Most abundant fall bird guilds observed at BJJ (September, October and November)
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Figure 8: Most abundant winter bird guilds observed at BJJ (December, January and February).
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MOST ABUNDANT WINTER GUILDS
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Figure 9: Most abundant spring bird guilds observed at BJJ (March, April and May).
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Figure 10: Most abundant summer bird guilds observed at BJJ (June, July and August).
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7.1.2 Mammal Surveys

On July 30, 2014, 150 snap traps (Victor, Inc.), baited with peanut butter and rolled oats,
were placed in various areas within the AOA to survey for the presence of small mammals
on site. There were nine trap-lines located in various habitats and locations within the
AOA. All trap-lines had between 10 and 25 traps to adequately cover the representative
habitat. The traps were placed from the afternoon of July 30, 2014 to the morning of July
31, 2013 when they were picked up; with a total of 150 trap-nights.

Trap lines 1 and 2 were located at the western end of the runway along the southern edge,
between mown grass areas and taller adjacent vegetation. Trap line 3 was located along
the edge of the taxiway turn around located at the western end of the runway. Trap lines 4
and 6 were located along the eastern and western end, respectively, of the drainage ditch
running along the northern edge of the AOA. Trap line 5 was located around the windsock
to the north of the runway. Trap-line 7 was placed along the edge of the apron located to
the north of the airport terminal building. Trap line 8 was placed along the southern edge
of the taxiway in front of the terminal building. Trap line 9 was located along the northern
edge of the hangar buildings.

8.0 DISCUSSION

8.1 Bird Guilds

8.1.1 Waterfowl

Description: Due to their larger body sizes and gregarious nature, waterfowl (particularly
geese) pose serious risks to aircraft. Ducks are rarely seen loafing or roosting away from
water, even if it is only a puddle; however they will feed in crop fields during the winter
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months. Canada geese will land on nearly any sizeable field or lawn where they can watch
for predators while feeding. Geese pose a greater risk to aircraft not only because of their
larger size, but also because they tend to travel in large flocks. Both like to roost on larger
bodies of water to escape predation or other risks. Geese and ducks tend to leave their
roosts near sunrise to locate a feeding area, and will often return to these areas to feed
before sunset. They return to their roosts during or just after sunset, but will sometimes be
seen foraging at night.

The USFWS defines a resident Canada goose as one that nests or resides on a year-round
basis within the conterminous United States (Ankey 1996). Migratory sub-species of
Canada geese migrate south during the fall and winter in the southern most parts of the
United States and Mexico, and migrate north to the Northern US and Canada in the spring
where they summer. Giant Canada geese are able to tolerate human and other
disturbances, while proliferating in an urban/suburban environment. The giant Canada
goose population in Indiana has increased significantly over the last two decades.

Attractants: During the day, Canada geese search for areas where they can feed and loaf.
These areas include expanses of lawn where they can easily see approaching predators or
an area where they can quickly escape in the event of danger (i.e. pond). The grassy areas
and adjacent agriculture fields at BJJ make attractive places for geese to feed and loaf,
while the nearby river and ponds provide protection.

Risks: Waterfowl can be particularly hazardous to aircraft because of their large size,
weight, flocking behavior, and relative abundance. Nationally, waterfowl represent 8.6% of
known species bird-aircraft strikes in the U.S. (Cleary et al. 2008). Canada geese and
mallards rank 4th and 10th, respectively, out of the top 20 bird species reported as struck
by civil aircraftin the U.S. between 1990 and 1998 (Dolbeer et al. 2000). Geese are ranked
1st among all species groups as being the most costly species for an aircraft to strike
(Dolbeer et al. 2000). The potential for damage by Canada geese was tragically illustrated
in September 1995 when an Air Force Airborne Warning and Control System (AWACS) plane
crashed in Alaska after striking a flock of Canada geese on takeoff, killing all 24 crew
members.

Legal status: Waterfowl are protected as migratory game birds by federal and state laws,
but most may be hunted during the fall and winter. However, there are constraints that
limit the feasibility of hunting as a viable control technique for resident and migratory
Canada geese, such as seasonal restrictions, bag limits, and municipal ordinances. Federal
and state depredation permits are required to remove waterfowl out of season or in excess
of the legal bag limit during the hunting season, but not to harass these species. Federal
and state permits are also required to remove waterfowl nests and eggs.

Control measures: The best method of control for waterfowl is the removal and exclusion
of attractive wetland habitat and agricultural crops. Wire grids are effective at 1-20 foot
intervals (depending on species) over ponds and other wetlands. Mylar tape stretched
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between two stakes, 50-100 feet apart at 25-foot intervals may be an effective temporary
harassment method for feeding areas.

An important aspect of managing waterfowl is to not let them feel safe. As soon as they
arrive, it is imperative that they are harassed until it is certain that they have left the
airport, and not merely moved to another area on the airport. Pyrotechnics work well for
most waterfowl. If they habituate to hazing efforts, it may become necessary to lethally
remove a few individuals to reinforce these methods. Habituation to hazing techniques is
most often noticeable with resident birds, but may also occur in migrants a few weeks after
the regular hunting season closes. Waterfowl can be effectively hazed using visual
repellents (i.e. lasers), but they work best when used in conjunction with pyrotechnics or
other audio harassment. Chemical repellants which cause a visual or digestive response
can also be applied to areas waterfowl are utilizing as a feeding area. These chemicals work
on the basis that the waterfowl! will avoid foraging at the chemically treated areas due to
the taste, or will forage and have a negative digestive response to the chemical. The
chemical which causes the digestive response also reflects UV light which is highly visible to
waterfowl, further discouraging them from foraging in the treated area.

In addition to implementing direct control actions, maintenance personnel responsible for
reducing wildlife hazards and pilots should be made aware of potential hazards at BlJ,
especially during the fall and spring migration periods when the birds are plentiful.

Risk Analysis

Prevalence: Waterfow| were the second most prevalent bird guild observed in BJJ during
the study period, comprising 11.6% of total observations (Figure 3). Their flock movements
continue to present a significant hazard for aviation and should be managed accordingly.

Through the entire study period, waterfowl were observed on or over ponds in the general
area the majority of the time, followed by short grass and agricultural fields. Waterfowl
were rarely observed within the AOA, comprising only 1.9% of total observations. By
contrast, waterfowl were the most abundant species observed outside of the AOA,
comprising 30.0% of total observations.

Behavior: Waterfowl were most frequently observed loafing, followed by feeding and
swimming, with flying representing the remaining activities. Waterfowl were utilizing
properties on and adjacent to the airport, which indicates that ducks and geese could be
utilizing BJJ and the immediate vicinity as a rest stop/food source and spending a
considerable amount of time near the airfield.

8.1.2 Blackbirds
Description: The term blackbird loosely refers to about 10 different species of North
American birds. The species most common to Indiana include the brown-headed cowbird,
red-winged blackbird, and common grackle. Blackbirds are a varied group possessing
conical, sharp-pointed bills and rather flat profiles. Some are black with iridescence, others
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are highly colored. European starlings are similar in size, but appear stockier with a shorter
tail and are heavily speckled in winter. Although starlings are not technically blackbirds, the
two groups are often considered together due to behavioral and morphological similarities
and because they are often found in mixed flocks.

All blackbirds and starlings are gregarious, especially in winter when thousands may roost
together, often of mixed species, sometimes including American robins. In BJJ)’s geographic
area, large flocks of blackbirds and starlings begin to form roosts for winter as early as
August and begin disbanding in February. Starlings will remain in the area, while red-
winged blackbirds, common grackles, and cowbirds migrate south for the winter. Starlings
and blackbirds are active during daylight hours.

Attractants: Starlings and blackbirds are omnivorous, feeding on grains, weed seeds, fruits,
and insects. Both starlings and blackbirds are found in urban areas, airports, grassy or
weedy fields, and fallow croplands. Abandoned buildings and trees planted on or adjacent
to airports serve as potential roosting sites for starlings. Starlings are cavity nesters and will
nest in woodpecker holes, buildings, airport structures and even out of service airplanes.
Red-winged blackbirds prefer croplands and weedy fields, and they roost and nest in
marshy areas with tall vegetation such as cattails or phragmites.

Risks: Starlings and blackbirds are considered a serious threat to aviation because of the
large flocks they form. Nationally, starlings account for 5.6% and blackbirds account for
3.8% of all bird-aircraft strikes of known species (Cleary et al. 2008). Starlings and
blackbirds rank 2nd out of the 21 wildlife species most often reported struck by aircraft, but
because of their small size are rated as the 19th most hazardous species (Dolbeer et al.
2000). There have been two significant incidents involving human fatalities in aviation
history involving starlings and brown-headed cowbirds. The firstincident was in 1960 when
a Lockheed Electra turbo-prop ingested starlings into all engines during takeoff and crashed
into Boston Harbor, resulting in 62 human fatalities. The second documented incident
occurred in 1973 when a Lear jet struck a flock of cowbirds on departure from Peachtree
Airport in Dekalb, Georgia. Engine failure resulted in a crash and eight human fatalities.
Other incidents involving starlings damaging aircraft have been documented (Cleary et al.
2008).

In addition, winter roosts present a nuisance because of the noise and associated droppings
that corrode and damage buildings and property. If allowed to accumulate, droppings can
become a source of diseases that can infect humans and domestic animals. Also, nesting
starlings can create a fire hazard in combustible structures because they continually deposit
nesting materials (primarily dried grasses and twigs) in the same nesting place year after
year.

Legal status: Starlings are an introduced species and are not protected by federal or state
laws. They may be killed at any time without permit. However, the use of certain methods
such as toxicants is regulated by the state of Indiana. Blackbirds are classified as migratory
non-game birds, but can be killed when concentrated in a manner that constitutes a threat
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to human health and safety under both federal and ODNR regulations (Appendix E). The
presence of a flock of starlings or blackbirds in or adjacent to an Airport Operations Area
(AOA) should be interpreted as a direct threat to human health and safety.

Control measures: Habitat management (i.e., grass management, roost removal, etc.) is
usually the most cost effective management because it serves as a long term deterrent.
However, grass management has mixed results in controlling blackbirds utilizing an airport.
For example, brown-headed cow birds prefer short (<6 inch) vegetation and starlings do
not differentiate between short (<6 inch) and tall (>6 inch) vegetation. Regular mowing is
wise management for all accessible areas of the airport (Cleary et al. 2005). The
management of roosting sites on or adjacent to an airport will also reduce starling and
blackbird presence.

Habitat management alone may not be enough to discourage bird presence. When
starlings and blackbirds are present, airport personnel should haze them off the field using
pyrotechnics. Flocks of birds can be dispersed with pyrotechnics and visual repellants.
Often birds simply move to another location on the airfield so it is important to be
persistent in hazing any bird species. Lethal reinforcement (i.e. shooting) may be necessary
if the birds become habituated to pyrotechnics or other non-lethal methods. Trapping or
application of toxicants may be an alternative if the birds can be lured to certain areas with
highly attractive baits. Proper permits and licenses must be obtained before the application
of toxicants.

Risk Analysis

Prevalence: Blackbirds were the most prevalent guild of birds, comprising 59.5% of the
observations during the study period (Figure 3), including 74.8% of observations within the
AOA. They were the most abundant guild during all months. Throughout the period,
European starlings represented 63.5% of all birds in this guild, followed by Red-winged
blackbirds at 35.1%, and mixed flocks of blackbirds including Common grackles and Brown-
headed cowbirds making up the remaining 1.4%. These species were most prevalent at BJJ
during the months of August through November, but were also observed from March to
November.

This guild had the highest numbers of individuals observed per survey during Spring and
Fall. The peak seen during this time is likely due to fall migration as well as breeding and
raising young.

Throughout the year this guild was observed primarily in short grass, followed by flying to
or from the airport.

Behavior: Birds are most dangerous to air traffic when they are flying near the AOA.
Blackbirds were observed loafing on BJJ most of the time they were observed, closely
followed by flying and feeding with loafing, perched and vocalizing comprising the
remainder. The fact that most birds of this guild were observed loafing or flying on the
airfield and in larger flocks, raises concerns that the birds are attracted to/utilizing the
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airfield, and are not merely flying past the airport without interest. The longer the birds
remain on or near the AOA the greater the chance that they will interfere with air traffic.

8.1.3 Passerines

Description: This guild includes a wide variety of perching birds, including insectivorous
species, along with those species attracted to seeds and berries. All of the species in this
group are small to medium sized birds, many of which prefer to forage in the mowed grass
commonly found along the edges of taxiways and runways, making them a strike risk during
certain times of the year. Of the species in this guild observed at BJJ only horned larks are
classified as year round residents of Central Indiana. The remaining species migrate to the
southern portion of the United States or to South America to winter, and returns to the
area during the summer months.

Attractants: As stated earlier, most species in this group are attracted to large, open grassy
areas in which they forage for insects and worms. Many species in this group (namely
Eastern meadowlark) tend to prefer large expanses of grassland areas regardless of the
mowing regime, while others (American robins and horned larks) tend to prefer the shortly
mowed grass areas for foraging.

Risks: Nationally this group represents 4.3% of all known strikes that occurred between
1990 and 2006 (Cleary et al. 2008). The average body size of this group of birds does not
make them extremely dangerous to air traffic singularly, but when they are grouped into
flocks the risk level is raised significantly.

Legal Status: The bird species represented in this guild are considered migratory non-game
birds. Depredation permits from the USFWS and the ODNR are needed to take these
species as reinforcement to non-lethal management techniques.

Control Measures: These species can be effectively managed by habitat modifications,
insecticides, harassment, and lethal reinforcement of harassment techniques. Many of the
habitat modifications that could be implemented for managing species in this guild are
contrary to FAA regulations, as well as wildlife management efforts for other species,
making this type of management useful in only very specific situations. If large numbers of
insects are present in areas where these species are observed, insecticides can be applied
to reduce the insect population, thus decreasing the overall attractiveness of these areas.

Harassment can be an effective tool should larger flocks of some species be observed,
though species in this guild are often very persistent and require extended periods of
harassment. Lethal reinforcement of the harassment will increase the effectiveness of the
effort. As with any harassment effort, persistence is the key to success.
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Risk Analysis

Prevalence: Passerine species represented 4.6% of the total birds seen on BJJ during the
study period (Figure 3). They were observed on the airfield throughout the 12 month
survey period. During the sample period, eastern meadowlark and field sparrows were the
most commonly observed of all species in this guild. The other birds in this guild observed
on BJJ include Northern Cardinal, yellow warbler, eastern bluebird, eastern meadowlark,
downy woodpecker, red-bellied woodpecker, red-shafted flicker and various species of
sparrows.

The habitat type most commonly utilized by this guild was trees, followed by weeds,
shrubs, short grass and drainage areas.

Behavior: Passerines were observed flying, feeding, vocalizing and standing. The
proportion of vocalizing observations indicates that these birds are likely residents at BJJ
and have established territories on the airport. The majority of passerine observations at
BJJ were of solitary or small flocks of passerines, indicating a relatively slight hazard to
airport operations.

8.1.4 Columbids (Pigeons and Doves)

Description: Feral pigeons, also referred to as rock doves, are familiar birds that are
abundant in cities and rural areas throughout Indiana. Pigeons and doves are powerful
fliers with robust bodies, small heads and short beaks. Mourning doves typically fly close to
the ground near cover as they travel between feeding and roosting areas, whereas feral
pigeons tend to fly at higher altitudes, descending to their destinations in a rapid circling
pattern with wings spread back. Although both species are primarily granivorous, they will
occasionally consume protein-rich animal material, such as insect larvae. Pigeons are also
opportunists, feeding upon handouts from humans.

Attractants: Pigeons are attracted primarily to structures where they spend their time
loafing or nesting. Buildings often provide desirable nesting areas (e.g., flat surfaces and
ledges, metal I-beams in hangars, etc.). They will move from these structures to feeding
areas in the vicinity, potentially crossing active runways. Agricultural and short grass
habitats provide feeding and loafing habitats for Columbids. Mourning doves are common
near woodlands, where they nest or loaf, and agricultural or short grass areas where they
feed.

Risks: Mourning doves, while being somewhat small in size, form loose flocks, especially in
the fall and winter. This flocking behavior gives them the potential to cause a multiple
strike incident. Although pigeons are not as large as many other species considered
detrimental to air safety (e.g., waterfowl, gulls, raptors), they are still a concern because of
their overall abundance, dense body structure and movements around the airfield. Pigeons
may also damage aircraft in hangers because of accumulations of their droppings and
potential to nest within the aircraft.
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Legal Status: Feral pigeons are not protected by federal or state laws and can be taken at
any time by any legal means (i.e., within label restrictions of pesticides or by the legal use of
firearms). Mourning doves, however, are migratory game birds and are regulated by federal
and state laws. Permits are required for lethal control actions, unless they are conducted
during the annual dove hunting season, by a properly licensed hunter.

Control Measures: Habitat modification helps reduce the numbers of doves directly using
the airfield. Weedy fields should be cut and/or replaced with grass. Wetlands should be
reduced where possible to minimize watering areas. New structures that are constructed
should be designed to exclude nesting by pigeons. Old buildings should be retrofitted,
where feasible, with exclusionary netting or types of barriers to block access to eaves and
beams. Installation of wire coils, porcupine wire, or a tactile repellent can be applied to
favored roosting or loafing sites to prevent pigeons from using these areas. Exclusionary
techniques are most effective when birds are initially colonizing an area.

Once reduced to a maintainable level, it is relatively easy to prevent pigeons from re-
invading hangars and other structures by using air rifles and the exclusionary methods
previously discussed. Itisimportant to be diligent with control efforts because these birds
will return and attract additional birds to the site.

There is a legal hunting season for mourning doves that generally runs in late summer
through fall, (check with the ODNR for seasons as they are subject to change each year).
While legal hunting for some species can be an effective tool for reducing bird strike
hazards at airports, there are often accessibility restrictions, security concerns, harvest
limits, and the hunting season limit may not coincide with the time that control is needed.
Sport hunting during the regular season on properties adjacent to the airfield, however, can
increase the efficacy of hazing efforts on the airfield. Pyrotechnics can be an effective
deterrent for these species, particularly mourning doves.

Risk Analysis

Prevalence: Mourning doves and pigeons were regularly seen at BJJ throughout most of the
year. Columbid observations represented 4.7% of all wildlife observations at BJJ (Figure 3).

Mourning dove sightings were typically in grass areas. They were also seen on/around
fences, power lines and utility structures. These are favored perching/sitting locations for
mourning doves and made them easily visible during surveys. A large number of mourning
doves were observed during the September surveys, utilizing degrading pavement areas
and areas of recent construction activity. Likely, these areas were being used as sources of
gravel utilized by this species for digestion.

Behavior: The Columbid behavior most commonly observed at BJJ was flying, followed by
loafing. The majority of observations were of birds flying along and across the AOA. The
presence of grain producing agriculture (corn or wheat) near to the AOA could raise the
potential hazard from this guild, particularly during the fall months coinciding with harvest.
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Care should be taken during construction activities to avoid extended exposure of bare
ground and pavement should be examined for evidence of degradation.

8.1.5 Aerial Foragers
Description: This group is represented by swallows and swifts. Examples of these birds
that were observed at BJJ during the WHA are barn swallows, chimney swifts, purple
martins and tree swallows. They are migratory species and are not present at BJJ in the
winter. Aerial foragers travel in flocks and fly erratically across an airport in search of food.
This behavior makes them a commonly struck bird at certain times of the year.

Attractants: Aerial foragers feed upon flying insects and are often seen in flocks over fields.
Because the number of insects is greater in tall grass, more swallows will be observed when
the grass is allowed to grow taller than recommended on airports. Birds of this guild are
routinely observed following grass cutting equipment during the summer months in search
of insects that may be disturbed by the mowers. They are also commonly observed over
ponds and wetland feeding on the associated insects.

Risks: Nationally, this guild represents 4.6% of known birds struck by aircraft between 1990
and 2006 in the U.S. (Cleary et al. 2008). Swallows are the 11th ranked species most often
struck by aircraft but because of their small size, they are not in the top 20 bird species
reported struck and causing damage to civil aircraft (Dolbeer et al. 2000).

Legal status: Aerial foragers are defined as migratory non-game birds. Depredation permits
from the USFWS and ODNR are needed to take these species.

Control measures: Swallows and swifts may be best managed through an integrated
program that includes habitat management, insect control, harassment and lethal
reinforcement of harassment techniques. If insect populations spike, insecticides are a
possible management option. Both a USFWS depredation permit and ODNR nuisance
removal permit is required to use lethal reinforcement of harassment techniques on
swallows and swifts.

Risk Analysis

Prevalence: Aerial foragers represented 3.6% of the total birds observed on the airfield
during the survey period (Figure 3). They were observed on the airport during spring and
summer (when flying insects are at peak numbers), with the highest numbers counted
during August. Aerial foragers commonly increase after young of the year have fledged.

During the sample period, Barn swallows represented the majority of the species observed
in this guild. Tree swallows and chimney swifts were also observed. Aerial foragers at BJJ
utilized short grass areas most of the time and occasionally runways. The remaining
observations were utilizing ditches, long grass, and drainage areas.
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Behavior: The behavior most often observed was hawking (aerial foraging for insects) and
flying. Since these birds typically feed on the wing it is difficult to separate flying from
feeding and could be assumed that they are feeding during 99% of the observations.

8.1.6 Shorebirds
Description: The shorebirds guild is usually divided into “long-legged” and “smaller” wading
birds. Long-legged shorebirds are comprised of egrets and herons while smaller shorebirds
include plovers, sandpipers, killdeer, etc. Some of the birds observed in this group at BJJ
include killdeer, great blue heron and solitary sandpiper.

Attractants: These birds are attracted to shallow water (ditches or temporary water) or
shorelines (ponds) where they can hunt for small to medium-sized fish, amphibians, small
marine life, and insects. Upland shorebirds such as killdeers and upland sandpipers are
attracted to open grassland habitat, concrete pads, and gravel areas which are commonly
found on most airports.

Risks: Nationally, shorebirds represent 8.5% of all known bird-aircraft strikes (Cleary et al.
2008). Herons are ranked 12th and smaller shorebirds such as killdeer and common snipes
are ranked 17th out of the 21 most hazardous wildlife species to aircraft (egrets were not
ranked) (Dolbeer et al. 2000). Egrets and herons pose a more serious threat to aircraft than
their smaller relatives. These long-legged shorebirds are larger and can cause greater
impact damage to aircraft. They are also slower and more lumbering in flight than the
smaller birds. The smaller birds tend to nest close to where they feed, and they forage and
travel along shorelines. The larger birds may travel farther, in comparison, between
foraging areas and their roost, crossing various types of terrain including runways. The
exception is killdeer which tend to loaf and feed on the edges of barren ground (i.e.
taxiways/runways) and nest in bare gravel areas (unpaved roads and abandoned areas).
These habits increase the risk of them coming into contact with aircraft.

Legal status: Shorebirds are classified as migratory non-game birds and are protected
under the MBTA. They may only be taken after USFWS and ODNR depredation permits are
obtained. Black-crowned night herons and upland sandpipers are listed by the ODNR as an
endangered species, and special permits from the ODNR are required for harassment of
these birds.

Control measures: The areas that attract wading birds are generally areas adjacent to
airports, and are often regulated as wetlands; therefore, management for these birds can
be difficult. Airport drainage ditches should be kept free of aquatic vegetation and tall
grass. Standing water should be drained from ditches to reduce attractiveness to wading
birds. Egrets and herons should be deterred from crossing the airport by hazing them with
pyrotechnics. Hazing with pyrotechnics should also occur if these birds are observed
foraging, roosting, or loafing on the airport. It may be necessary to lethally reinforce the
harassment effort if individuals persist on the airfield.

Wayne County Commissioners Wayne County Airport
CHA Project No. 27243 Page 30



&z

Risk Analysis

Prevalence: Shorebirds represented 2.4% of the total number of birds observed during the
study period (Figure 3). Shorebirds were present on or near the airfield from Spring
through Fall.

Killdeer represented the majority of all shorebirds observed during the study period, with
great-blue herons being second most common. Asingle large flock of sandhill cranes were
observed flying over the airfield during the October 2013 surveys. Killdeer were most likely
to found on BJJ while great-blue herons were found only on off-site ponds.

Shorebirds at BJJ were observed utilizing the grass median/runway interface most of the
time, followed by short grass areas. Killdeer are the species most often observed on paved
surfaces. Great blue herons were observed most frequently utilizing pond/drainage areas.

Behavior: The most prevalent behavior that was exhibited by shorebirds on BJJ was loafing,
feeding and vocalizing. The behaviors of running and vocalizing are most often attributed to
killdeer. The relative lack of large shorebird species utilizing the AOA diminishes the overall
hazard presented by this group.

8.1.7 Gulls
Description: Gulls are robust birds having webbed feet, long pointed wings and a stout,
slightly-hooked bill. Most adult gulls are white with gray backs and black wing tips. Juvenile
gulls are typically a mottled brown color with black bills. Terns are also included in this
group. Terns are slender birds with long narrow wings, forked tails, and pointed bills. Terns
fly with their bill pointed down as they search for fish or insects and dive on them from the
air.

Attractants: Gulls are attracted to water or food including refuse from dumpsters and
landfills, earthworms, insects, and carrion. The presence of a few gulls can act as a strong
attractant to others passing. Gulls can be extremely gregarious and if they observe others
feeding will flock in to get a share. They are also attracted to airports because they often
provide ideal loafing sites. Agricultural tillage on the airport can be an attractant to gulls
who feed on the exposed worms.

Gulls can be readily observed flocking on runways or taxiways following rainstorms to feed
on earthworms. For the most part, terns eat small fish found near the water’s surface, but
can feed opportunistically on insects flying above crops.

Risks: Gulls have the distinction as the bird most commonly reported in damaging strike
incidents in the nation. They are generally considered a primary hazard because of their
size, abundance, wide and expanding distribution, flocking behavior, relatively slow flight
characteristics, and general tendency to concentrate at airports.

Legal status: Gulls are classified as migratory non-game birds. Lethal control activity must
be conducted under appropriate federal and state permits.
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Control measures: Habitat modifications are among the most effective methods of gull
control, such as the removal of refuse, removal of carrion (i.e., animal carcasses) from the
airfield and the elimination of standing water (increased drainage). Persistent water
bodies, such as drainage ditches and containment ponds, can be excluded through the use
of a system of overhead wire grids with 1 to 20 foot spacing. These efforts should include
an integration of other control methods. Gulls can habituate rather quickly to hazing
(pyrotechnics, bioacoustics and visual scare devices), requiring the need for some individual
birds to be shot as a reinforcement of non-lethal harassment techniques. Gulls should be
hazed early and often in any area of the field that is safe. A zero tolerance policy prevents
the birds from becoming accustomed to using the field.

Risk Analysis

Prevalence: Ring-billed gulls were the only species in this guild observed at BJJ during this
assessment, comprising 1.4% of the observations (Figure 3). Gulls were observed only
during the March surveys, indicating their presence was likely due to migratory movement.

Behavior: The most common behavior for gulls at an airport is flying over or loafing on
airport runways/taxiways. This can present significant hazard to aircraft in both approach
and departure flight modes. Gulls were only observed in the spring, during the established
migratory season, resulting in this guild creating a seasonal hazard.

8.1.8 Raptors
Description: Raptors are predatory birds and scavengers that feed upon prey animal
species. Raptors include vultures, eagles, hawks (kites, harriers, accipiters, and buteos),
falcons (including kestrels), ospreys, owls and vultures. They range in size from the 7-inch
screech owl to the 43-inch bald eagle. Most species have characteristic hunting styles such
as soaring (vultures, eagles, red-tailed hawks), flying low (harriers), dense forest ambush
(accipiters), hovering (kites and kestrels), and watching from perches (buteos and owls).

Attractants: Raptors are attracted to habitats that have an abundant supply of prey
species. For raptors such as rough legged hawks, red-tailed hawks, northern harriers,
Cooper’s hawks and American kestrels, prey species include rabbits, small rodents, birds,
reptiles and insects, while larger owls are attracted to rabbits and rodents. In order to hunt
effectively, many raptors need large trees or snags at the edge of fields in which to perch as
they watch for prey. Raptors often adapt and use other perches found at airports such as
glide slope and localizer antennas, wind socks, or any other structure which they can gain
an elevated view of their surroundings, often putting themselves in close association with
aircraft operations. The abundance of perches, short grass (< 6 inches) coupled with high
small mammal numbers (voles and field mice) often make airports prime foraging areas for
many species of raptor. Turkey vultures are often attracted to airports because of the
strong thermals that are created as the open ground found at airports is warmed, as a
result their inclination of soaring on thermals and overall size make them especially
hazardous to aircraft operations.
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Risks: Raptors represent a significant hazard to aircraft since they are typically large in size,
and their hunting behavior predisposes them to collisions with aircraft. Nationally, raptors
account for 13.2% of known species bird-aircraft strikes in the U.S. (Cleary et al. 2008).
Hawks and owls are more commonly struck on airports while hunting, whereas vultures
tend to be struck while soaring at higher altitudes. Two species in this guild have had a
marked population increases in the past few decades. In Indiana, from 1966 to 2006, the
red-tailed hawk and the turkey vulture populations have increased annually at a rate of 7.5
and 12.3 percent respectively (Sauer et al. 2007).

Legal status: All raptors are protected by the MBTA and may only be taken; trapped or
relocated with a USFWS depredation permit and an ODNR permit. Bald and golden eagles
are afforded additional protection under both federal and state regulations, wherein it is
illegal to possess either of these birds, alive or dead, in whole or in part (including eggs and
nests). In addition, the Osprey, Northern harrier, Short-eared owl, Barn owl, and Peregrine
falcon are listed as endangered in the state of Indiana (Appendix D). Special permits are
required to harass or relocate these birds.

Control measures: Raptors may be best managed through an integrated program that
includes habitat management, rodent and insect control, relocation and lethal
reinforcement of harassment techniques. The habitat should be managed so that the grass
is a uniform composition, density and height (Cleary et al. 2005). This limits the available
prey-base of rodents and insects. Any dead snags or tall trees at the edge of the AOA,
which raptors are observed using, should be removed. Spike strips can be installed on
structures around the airfield to prevent raptors from perching on them. If rodent and
insect populations increase, rodenticides and insecticides may be applied. If specific
raptors habitually frequent an area, they should be routinely dispersed with pyrotechnics.
If the bird continues to remain in the area, it should be trapped and relocated or killed.

Risk Analysis

Prevalence: Raptors were observed utilizing BJJ throughout the year. The species observed
at BJJ included the Cooper’s Hawk, Red-tailed hawk, Northern Harrier and Turkey vulture.
The northern harrier is a State listed Endangered Species in Indiana. Nocturnal raptor
species such as great-horned owl and barred owl were not observed at BJJ but are common
in the area. Additionally, during the winter months of the survey period, a Snowy Owl was
regularly observed utilizing the AOA and the surrounding area. This is an unusual
occurrence, characterized by a regional irruption of northern species into areas beyond
their typical range. The unique set of conditions that created this irruption are unlikely to
reoccur in future years.

Raptors represented 2.9% (Figure 3) of all wildlife observed at BJJ during the study period.
Their foraging habits and propensity for being struck along with the potential for damage to
aircraft make them an important group for airport/wildlife managers to manage. This must
be balanced with the fact that a resident experienced raptor poses less of a threat to
aviation than a transient, inexperienced raptor (Anderson and Osmek, 2005).
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8.2 Mammals

8.2.1 White-tailed Deer

White-tailed deer (Odocoileus virginianus)

Description: The white-tailed deer is found throughout much of North America and is an
important game animal. They are even-toed ungulates that may weigh from 50 to 400
pounds (23 to 180 kg) depending on species location. Females average 25 to 40% less
weight, than males.

In Indiana, breeding occurs from October to January, with peak activity in November. Most
females breed during their second fall and are in heat for 24 hours every 28 days for2to 3
consecutive cycles. Gestation lasts about 202 days, and the peak for fawn births occurs in
May or June.

At birth, fawns are rust-colored with white spots. Their spotted coats are shed in 3 to 4
months and are replaced by a grayish-brown fall and winter coat. The summer coat of adult
animals is reddish-brown. Under parts of deer are white during all seasons. Antlers grow on
bucks from April to August.

Attractants: Deer tend to be crepuscular (active at twilight or before sunrise) or nocturnal.
They mainly utilize forest edges and young forests where brush and saplings are prevalent,
while dense cover provided by older forests is used for winter shelter and protection. Deer
also thrive in agricultural areas interspersed with woodlots and riparian habitat. They
browse on leaves, stems, and buds of woody plants, and on available forbs in the spring and
summer months. Fruits and nuts are important to their diet seasonally, and agricultural
crops and many landscaping plants are readily eaten when available. A small woodlot in a
suburban environment can serve as daytime shelter for several deer and prefer to travel
where there is cover, such as in ditches or in a line of trees or shrubs.

Risks: Despite their economic and aesthetic values, deer create a variety of conflicts with
humans. As mentioned, they destroy agricultural crops and landscaping plants. They are
also implicated in human health and safety issues including auto collisions, aircraft
collisions, and Lyme Disease. The white-tailed deer population in the United States has
increased from a low of about 350,000 in 1900 to about 24 million in 1994 (Jacobson and
Kroll 1994).

FAA Cert Alert No. 01-01, “Deer Aircraft Hazard”, was issued in February 2001 when a
Learjet owned by the Dallas Cowboys struck two deer at the Troy, Alabama airport while
landing and was destroyed in the resulting crash and fire. The Cert Alert reminded airport
operators of the importance of controlling deer on and around airfields and to offer
suggestions to resolve deer hazards to aircraft. In 2004 this Cert Alert was updated to FAA
Cert Alert No. 04-16, “Deer Hazard to Aircraft and Deer Fencing” (Appendix H).

Nationally, white-tailed deer account for 44% of all mammal aircraft strikes and 2.1% of all
known species strikes (Cleary et al. 2008). Deer are ranked as the most hazardous wildlife to
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aircraft (Dolbeer et al. 2000) because, on the average, they do more damage when struck
by a plane than any other animal. Deer are dangerous not only because of their relative
size, but will dart in front of a rolling or landing aircraft leaving the pilot no time to react. It
is often smaller aircraft that incur the most damage, including total destruction of the plane
and possibly death of crew and passengers.

Legal status: Deer are a resident game animal and regulated by the state. However, they
may be killed out of season under an ODNR Deer Removal Permit (DRP). This allows the
permittee and any person employed by or acting under authorization of the permittee to
remove deer as stipulated on the permit. This permit will define the manner of take,
carcass disposal, documentation of activities, and may include special conditions pertaining
to individual airports.

Control measures: If a population of deer utilizing the AOA is identified, the most effective
long-term control measure for deer is exclusion through the installation of an appropriate
fence completely enclosing the airport (Appendix H). Fences can be modified or
constructed with alternate materials to comply with wetland or FAA regulations. If adeeris
observed on the airfield, measures should be immediately taken to deter the animal from
crossing the runway either by harassment or removal.

Risk Analysis

Prevalence: Deer were not observed at BJJ during the survey period. Airport staff, through
regular wildlife observations, also documented the lack of this species utilizing areas within
the AOA. At this time, a wildlife fence does not seem to be justified. Should the situation
change, and deer incursions into the AOA become frequent, a wildlife perimeter fence
should be considered.

8.2.2 Eastern Coyote

Eastern Coyote (Canis latrans)

Description: The eastern coyote looks like a medium-sized dog. Its body is about 32 to 37
inches and tail 11 to 16 inches long and can weigh between 20 to 50 Ibs. It can range in
color from gray or reddish-gray, with rusty legs, feet, and ears and a whitish belly. Its nose is
more pointed and tail is bushier than in dogs. The tail is held down between its hind legs
when running. In the evenings they can be heard emitting a series of high-pitched yaps. A
coyote’s eye shine is a greenish gold.

Coyotes are mainly nocturnal, but may be observed any time of day. They will normally
travel about 10 miles per day but may move up to 100 miles in order to find food. A coyote
is a scavenger and will eat almost any animal or vegetable matter. They hunt for rodents
and rabbits and will cache uneaten food.

Coyotes normally den in the ground but may use other shelters. Females will breed at one
year during the mating season of January and February. Females typically have 5-10 pups
that are born in April or May after a 60 to 63 day gestation period. The pup’s eyes open
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after 9 to 14 days. Coyotes are most active on the airport during the summer when they are
seeking food or teaching the young to hunt. Coyotes are a common species that is hunted
and trapped in Indiana.

Attractants: Coyotes are traditionally found on prairies, open woodlands, brushy or
boulder-strewn areas in western U.S., but due to their extreme adaptability their range has
expanded to include the midwest. Coyotes have been documented in all areas of Indiana
and are frequently observed in urban and suburban areas. Coyotes are commonly found on
airports foraging for rodents that thrive in open grassland habitats.

Risks: Nationally, coyotes account for 14.6% of known mammal strikes (Cleary et al. 2008).
Coyotes are second to deer as the mammal most commonly struck by aircraft in the U. S.
(Cleary et al. 2008). However, they are listed 15th as the most hazardous wild animal to
aircraft based on the percentage of strikes causing damage to aircraft (Dolbeer et al. 2000).

Legal status: Coyotes are designated as furbearers in Indiana. Hunting and trapping seasons
are set each year by the ODNR. Coyotes may be shot or trapped out of season with an
ODNR nuisance wildlife control permit.

Control measures: Exclusion, habitat modification, and removal of coyotes are the most
effective methods to reduce risk. Harassment methods have not been found that would
reduce coyote numbers on airports over the long term. Coyotes are most successfully
removed by trapping. Experienced trappers must be used because coyotes that escape
from traps become trap shy and are difficult to capture again. Once coyotes are established
in an area, a program to manage the population will have to be established. Like deer,
coyotes can be kept from an area with a wildlife deterrent perimeter fence. The fence must
be tall enough that the coyote cannot jump it and must either buried or have gravel at the
base so the coyotes cannot dig under the fence. A deer proof perimeter fence needs only
minor modifications to effectively exclude coyotes as well as deer.

Many airport managers encourage the presence of coyotes with the intention of allowing a
“natural control” for woodchucks and small mammals. This type of management is not
appropriate on an airport since it is likely that coyotes will become difficult to control and
could resultin a strike with an aircraft. The effectiveness of coyotes keeping these species
population under control is limited and not based on scientific data.

Risk Analysis

Prevalence: Coyotes were not seen within the AOA during the WHA. No evidence of
droppings was seen on the runways and taxiways throughout the airport and no direct
observations of either adult and juvenile coyotes were made during the WHA, during both
diurnal and nocturnal surveys. Trained Airport staff should continue to regularly monitor
the AOA for any evidence of coyote activity.
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8.2.3 Small Mammals
Description: This group represents a wide variety of species; ranging from larger species
such as raccoons, opossum, and striped skunk to small rodents including fox squirrels,
white-footed mice, house mice, and meadow voles. Fox squirrels, eastern cottontail
rabbits, white-footed mice, house mice and meadow voles were the small mammals
observed at BJJ. However, woodchucks, raccoons, opossum, striped skunks, and
chipmunks, although not observed, are prominent in grassy areas in Indiana.

Attractants: Small rodents and rabbits utilize grasslands for feeding in addition to shrubs
and ornamental plants. During the day they typically hold close to areas providing visual
obstruction from predators (i.e. buildings, shrubs, and tall grasses). Raccoons, striped skunk,
and opossum are omnivores and feed on plants, insects, meat and fruit. Squirrels feed on
plant materials, primarily acorns and other nuts.

Risks: Small mammals create very little direct risk to aircraft due to small body sizes and the
short stature of the animals. However, small mammals are a major prey item for raptors
(13% of all strikes nationally) which can create a major indirect risk to aircraft.

Legal Status: Eastern Cottontail rabbits, Gray squirrels, and Fox squirrels are classified as
game animals and are protected as such at all times except during legal hunting season.
Exceptions may be grated to property owners, allowing them to trap or shoot squirrels
outside of hunting season under the authority of a nuisance wildlife control permit.
Raccoons, Striped skunk, and Opossum are fur-bearers and can be taken any time they are
causing damage.

Control Measures: If habitat is not maintained rodent populations can grow to large
densities quickly which will attract unwanted wildlife to the airport. Habitat management
such as mowing grass or reducing brushy areas on airfields will reduce shelter and food for
rodents. Rodenticides can be used to control rodent populations but habitat management
should be tried first. For above ground treatments rodenticides in pellet and grain-bait
formulations should be dispersed in vegetation or placed in known burrows or runways
(Cleary and Dolbeer 2005).

Risk Analysis

Prevalence: On July 30, 2014, 150 snap traps (Victor, Inc.), baited with peanut butter and
rolled oats, were placed in various areas within the AOA to survey for the presence of small
mammals on site. There were nine trap-lines located in various habitats and locations
within the AOA. All trap-lines had between 10 and 25 traps to adequately cover the
representative habitat. The traps were placed from the afternoon of July 30, 2014 to the
morning of July 31, 2013 when they were picked up; with a total of 150 trap-nights.

Trap lines 1 and 2 were located at the western end of the runway along the southern edge,
between mown grass areas and taller adjacent vegetation. Trap line 3 was located along
the edge of the taxiway turn around located at the western end of the runway. Trap lines 4
and 6 were located along the eastern and western end, respectively, of the drainage ditch

Wayne County Commissioners Wayne County Airport
CHA Project No. 27243 Page 37



&z

running along the northern edge of the AOA. Trap line 5 was located around the windsock
to the north of the runway. Trap-line 7 was placed along the edge of the apron located to
the north of the airport terminal building. Trap line 8 was placed along the southern edge
of the taxiway in front of the terminal building. Trap line 9 was located along the northern
edge of the hangar buildings.

Of the 150 traps, 10 were tripped by rain or wildlife and 134 were still set when the traps
were checked. A total of 6 small mammals were captured. Species captured included a
total of four meadow voles (Microtus pennsylvanicus), two eastern moles (Scalopus
aquaticus), and one white-footed mouse (Permyscus leucopus). These species do serve asa
prey base for larger predators, including raptors, however the population documented does
not indicate an over-abundance of small rodents and does not serve as a significant wildlife
attractant.

Larger species in this group, including groundhogs, were not directly observed during the
WHA. A nocturnal survey was conducted during the night of July 30, 2014. No wildlife was
observed within the AOA. While this does not indicate their absence from the habitat, the
likely hazard resulting from their presence is reduced.

9.0 WILDLIFE MANAGEMENT RECOMMENDATIONS

Adaptive Management includes a variety of methods that may be used or recommended to reduce
wildlife damage and is recommended for implementation at BJJ. These methods include altering
specific airport management operations, as well as habitat and behavioral modification to discourage
the presence of hazardous wildlife. However, controlling wildlife damage may require that the offending
animal(s) be removed or that populations of the problem species be reduced.

The following recommendations are presented as a means to begin the process of reducing or
eliminating wildlife hazards observed at BJJ during the WHA. If followed, these recommendations
should result in a significant reduction of current wildlife hazards at BlJ, but they do not replace the
need to continue to monitor for new hazards.

9.1 Wildlife Fencing

Deer and coyotes are two of the most commonly observed large mammals in the state of Ohio.
However, neither species was directly or indirectly observed utilizing the AOA at BJJ. While there is
currently no fencing at the airport, based upon the lack of potential hazard posed by these species, the
recommendation to install a perimeter fence is currently not justified.

Should future wildlife observations by airport staff indicate an increase in the usage of the AOA by either
white-tailed deer or coyotes, the installation of a wildlife fence may be recommended. Atsuch atime,
the current FAA guidance on Wildlife Fence should be consulted prior to design and installation.
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9.2 “Zero Tolearance Policy”

Adopt a “zero-tolerance” on the airfield toward deer, coyotes, Canada geese, raptors, large flocks of
European starlings and blackbirds. If these species are observed on airport property they need to
immediately be mitigated through harassment and/or lethal reinforcement. The use of lethal
reinforcement requires that the airport obtain the appropriate depredation permits prior to any lethal
control actions. During periods when these species are being continually observed in the area, wildlife
patrols should be implemented several times a day to mitigate the threats that these species pose.
Some species such as deer and coyotes may need to be lethally removed once the AOA is surrounded by
a continuous perimeter fence, as these species are not easily harassed or herded from the enclosed
areas. A strict approach establishes an attitude for airport personnel and helps prioritize events as they
occur.

9.3 Training of personnel

All personnel that have duties requiring them to access the AOA should continue to be trained to
recognize and respond to potential wildlife hazards in an appropriate manner. Depending on the
situation, responding may entail an active hazing or shooting action, or it may simply require the
employee to notify the wildlife coordinator or other responsible entity of the hazard. Every employee
that might encounter wildlife hazards on the airfield should be made acutely aware that it is their
responsibility to recognize and respond to the situation, and not just the role of the wildlife dispersal
team. Employees should also be familiar with the damage caused by wildlife and how to respond to
potentially hazardous situations. Inherent in this decision process is that employees should be trained
in species identification of the most hazardous wildlife, or at least the general category/guild (e.g., gulls,
waterfowl, crows, hawks, pigeons) of wildlife. A field guide is very useful for achieving this goal and
should be made readily available to those who would use it. All personnel with responsibilities on the
AOA should be trained in the safe handling and most effective use of hazing devices to avoid creating a
more hazardous situation (e.g., chasing birds into the path of an approaching aircraft).

Proper identification of species helps airports tailor their Wildlife Hazard Management Plan to more
effectively reduce wildlife hazards and to keep costs low. Knowledge of the problem species also helps
researchers focus on the species of concern to develop and improve hazard management techniques.

9.4 Agricultural Management

The adjacent agricultural activity can serve as a significant wildlife attract, dependent upon the crop
type. Agricultural production can, however, be an important part of airport operations, providing vital
financial support to the airport. Wildlife activity on the agricultural areas controlled by BJJ should be
monitored to determine developing risks and mitigation procedures needed to reduce the risks
identified. These mitigation procedures should include, but are not be limited to the following:

1. Crop should be selected, to the greatest degree possible, to minimize attractiveness of crops to
wildlife.

2. Replace grain crops with hay production within the proposed wildlife fence area.

3. Harvest crops as early as possible.
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4. Immediate tillage following harvest to remove crop spillage and residue, no-till practices will not be
allowed.

9.5 Grass Management

The management of an airport’s ground cover is a crucial element in wildlife hazard management. Non-
woody or herbaceous vegetation accounts for the majority of wildlife habitat at airports. If vegetationis
not managed and becomes overgrown, the airport can become more attractive to hazardous wildlife
(Barras et al. 2000). Currently the FAA has not specified the height that vegetation is to be maintained
away from the movement area. The general recommendation has been to maintain a monoculture of
tall grass (7 — 14 inches).

Vegetation management should consider the wildlife species of most concern to aviation safety. Itis
recommended that a mowing regime that occurs at least monthly during the growing season with a
target height of 7 to 10 inches. This will create a condition of vegetation that is short enough to allow
airport personnel to readily detect the presence of hazardous wildlife and employ appropriate control
measures to discourage them the use of the airport. It is important to note that European starlings
(blackbird guild) do not show preference for either tall or short grass (Cleary et al. 2005). Given that
blackbirds as a guild make up a large component of all birds observed at BJJ, vigilance will still be
required in hazing and dispersal of these species. Mowing at a height of 7-10 inches should also reduce
small mammal abundance (Cleary et al. 2005).

FAA Cert Alert No. 98-05, “Grasses Attractive to Hazardous Wildlife” (Appendix 1), discusses hazards
associated with certain airport reseeding projects. A recent study of note found when captive Canada
geese were placed on established stands of rye grass and endophyte-infected tall fescue, geese showed
a strong preference for the rye grass over the fescue (Washburn, et al. 2007). Many tall fescue species
naturally carry this endophyte, but planting a mixture that contains a seed variety that is highly infected
with this endophyte will ensure a reduction in the attractiveness of the grassland areas on BJJ to Canada
geese and potentially to whitetail deer. It is recommended that any re-seeding for future
redevelopment projects be conducted with endophyte-infected fescue (at least 70% infection rate)
(Washburn, et.al 2004).

9.6 Wildlife Monitoring

The airport staff are encouraged to maintain the current Wildlife Log, and also use this to document any
control actions performed. Itis recommended that this be maintained in an electronic database, giving
the ability to analyze data quickly and conveniently. BJJ does not currently keep a log book of control
actions. Direct strikes reported by pilots, wildlife remains on planes, and carcasses found should all be
considered strikes and recorded in the database, as well as submitted to Wildlife Strike Database.

The intent of the WHA has been to document the general presence and behavior of wildlife at BJJ. Itis
important to recognize that the presence and behavior of wildlife on airports is very dynamic and is
influenced by many variables that may change from year to year or season to season. Conclusions based
on wildlife populations during this study are meant to be a guide and may or may not be consistent with
subsequent years. Data from this study will provide a baseline for comparison in the following years.
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The survey route on the airport, and survey method followed, required about one hour to complete. BJJ
personnel should continue to perform these surveys along the same route on a regular basis, or at a
minimum during the spring and fall migratory seasons. Data collected should be recorded in the
database, along with any wildlife control actions so BJJ managers can use this information to
continuously monitor the wildlife situation.

9.7 Wildlife control responsibilities

Appoint a wildlife coordinator to respond to and monitor all wildlife-related activities. It would be the
responsibility of the coordinator to see that recommendations from the WHA are implemented and the
appropriate wildlife control permits and supplies are maintained. The coordinator would keep a
database of wildlife strike information, and be responsible for ensuring that BJJ personnel, pilots, and
ground crews are familiar with the proper procedures for collecting and reporting wildlife strike
information (either on the web or using the FAA Form 5200-7). The coordinator would also oversee
wildlife management activities with airport management and maintenance personnel.

The wildlife coordinator, with the assistance of a qualified wildlife hazard management biologist, would
actively participate in construction and land-use projects or changes, on or off airport property that
could increase wildlife hazards at BJJ. For example, new buildings can be designed in a manner that
discourages use by wildlife, and mitigation projects to restore habitat potentially attractive to hazardous
species can be sited as far as possible from the airfield’s critical zone.

9.8 Permits

BJJ should apply for and maintain Depredation/ Nuisance Wildlife Removal Permits from the ODNR and
USFWS to ensure that BJJ has the ability to respond with lethal control when wildlife pose a risk to
aircraft on the airfield. Permits obtained from the USFWS and ODNR to control migratory birds should
include lethal take for blackbirds, killdeer and mourning doves. The take numbers requested for each of
these species should be adjusted yearly according to the take, what is observed on the continued point
count surveys, and should be updated to include any new species that are a threat to aviation safety. A
nuisance wildlife removal permit to remove coyotes, and a Deer Damage Control Permit to remove deer
should be obtained from the ODNR to remove these species should they be observed in the immediate
vicinity of runways and taxiways.

Maintain a list of the name(s) of the appropriate airport personnel who will be involved in removal
efforts, along with other agency personnel (if desired) as designated agents.

9.9 Wildlife strike reporting

The Airport Manager or Wildlife Coordinator should ensure that the FAA Strike Report Form 5200-7 is
completed for each of these types of strikes:

Direct strikes: Airport operations and maintenance personnel should work together to ensure that both
parties are aware of all wildlife-aircraft strikes and that all strikes are submitted to the FAA in a timely
and thorough manner. If there is a question as to whether or not a particular report has been filed, it is
better to mistakenly submit a report twice rather than not at all. Reports are filtered for duplicate
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submissions before they are entered into the database, and reports from different sources provide
more complete data.

Wildlife remains on planes: Another source of wildlife strike data is the planes themselves. It is

recommended that airport staff and pilots be asked to report remains on an aircraft to airport
management. Unidentifiable bird remains (feathers, feet, wings, beaks, blood, etc.) should be collected,
a strike report filed, and the remains sent to the Smithsonian Institute in Washington, D.C. for
identification (Appendix E). Bird identification is provided at no expense to airports. The collection
protocol detailed in Appendix E should be followed.

Carcasses found: Records from bird carcasses found during regular runway sweeps assist airport

managers in developing more accurate pictures of the wildlife-aircraft strike situation at their airports.
Instruct maintenance personnel to search in the grassy areas (up to 200 feet from the centerline) during
runway sweeps, because many birds fall away from the runways after being struck. All birds found
within 200 feet of the centerline and in the safety zones should be reported as a strike unless the cause
of death is absolutely known not to be caused by an aircraft. These carcasses should be reported as
wildlife strikes, also using FAA Strike Report Form (FAA 5200-7).

Positively identify carcasses using a bird field guide or by someone experienced in bird identification. If
the carcass cannot be identified, store it in a freezer and contact a qualified airport wildlife biologist or
send the specified parts to the Smithsonian Institute for identification (Appendix E). Label the carcasses
with name of person finding the carcass, date and time found, location found, and tentative species
identification, and enter all carcasses found in a wildlife log.

The data collected through these efforts to record wildlife strikes will be invaluable in future wildlife
management efforts. Reporting wildlife strikes should become part of the safety culture at BlJ, and
should apply to all users of the airport.

9.10 Maintain Appropriate Supplies

It is recommended that vehicles regularly operating on the airfield (including tractors or airport
maintenance equipment) be equipped with a 15 mm pyrotechnic launcher and an accompanying supply
of bangers, screamers, or whistlers. In addition to hazing equipment, operations/maintenance vehicles
should have carcass bags, data sheets, a bird identification book, and binoculars. This will enable all
airport personnel to quickly and easily haze any birds they may encounter while conducting other
collateral duties. Vehicles equipped with sirens are not as effective in dispersing wildlife as
pyrotechnics, and wildlife can become quickly habituated to these sirens, paying little or no attention to
them. At least one person who is regularly present on the airfield should be trained in the use of
firearms to lethally reinforce harassment efforts and mitigate extreme threats to aviation safety.

9.11 Eliminate/Reduce Wetland and Water Sources on the Airfield

Low areas that hold water on the airfield should be reworked so that they quickly drain and hold water
for only short periods of time. Some areas of the airfield hold water during periods of rain resulting in
areas of temporary standing water. These flooded areas can become attractive to hazardous wildlife.
The use of pond aerators in neighboring ponds can extend the period of open water available to
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hazardous species such as waterfowl during the winter. If practical, the use of these aerators should be
suspended during the winter.

Any wetland or ditch management must be conducted in accordance with federal and state wetland
protection regulations. If any detention basins are designed as part of future development for the
airfield, a qualified airport wildlife biologist should be consulted to ensure that the proposed basin will
not be unduly attractive to wildlife. It is not recommended any standing storm water retention basins
be placed on airport property during future development.

At no time should compensatory stream or wetland mitigation be undertaken within the Airport
Operations Area.

9.12 Seasonal control efforts

During periods of bird migration, the frequency of hazing patrols should be substantially increased
because non-resident birds are unaware of the off-limits nature of the airfield and will attempt to land.
It may become necessary to employ shooting during these periods to enhance the duration and
effectiveness of other non-lethal hazing methods.

Blackbirds were considered the greatest threat to aviation safety at BJJ during the assessment. Prior to
airport operations, European starlings and other birds should be dispersed from the approaches and
monitored throughout the day. Propane exploders and other static deterrents may be applied during
these short-term periods of migration to discourage transient birds from landing on the airfield in the
first place. Caution should be exercised in the employment of propane exploders. Though they can be
very effective, most are set to report by a timer and could drive the birds toward an aircraft. Raptors
are also a threat and tend to circle to hunt and to determine if a hazing threat is high enough to force
them to relocate. It should be noted that static devices such as propane exploders, coyote effigies, and
raptor silhouettes/kites rapidly lose their effectiveness if not frequently moved. For this reason, these
deterrents are typically directed at non-resident animals just passing through the area and should only
be employed for short periods.

9.13 Monitor Off-Site Attractants

Off-site attractants, such as the agricultural areas and neighboring ponds have an effect on wildlife
usage on BJJ. Off-site attractants should continue to be monitored and may require the airport to
pursue possible wildlife mitigation measures if they pose continued threats to aircraft at BJJ. Any
mitigation (grid wires, harassment, etc.) should be coordinated with a qualified airport wildlife biologist.
BJJ should work with existing businesses and landowners to manage potential wildlife hazards
surrounding the airport.

Advisory Circular 1500/5200-33B (Appendix G) encourages airport operators to work with local and
regional planning boards to become aware of proposed land use changes or modifications that could
create hazardous wildlife attractants. The AC recommends that the airport at minimum be included on
notification lists for planning and development within 5 miles of the airport.
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10.0 SUMMARY OF RECOMMENDATIONS

Build and maintain a security fence.

Adopt a zero-tolerance policy for hazardous wildlife.

Agricultural Management

Train personnel in wildlife identification and hazing procedures.
Modify grounds maintenance methods to discourage wildlife usage.
Develop and maintain Wildlife Control Log.

Designate Wildlife Coordinator.

Obtain any required permits.
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Document and report ALL wildlife strikes.

=
o

. Maintain appropriate supplies for wildlife control efforts.
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. Eliminate/reduce wetland or water sources on the airfield.
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. Increase hazing efforts during migration.

[EEN
w

. Monitor Off-Site attractants.
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10.0 SUMMARY OF RECOMMENDATIONS

1. Continue to observe and document the usage (or lack thereof) of the AOA by large mammals.
Should the presence of large mammals be observed on a regular basis, consider the installation of a
perimeter wildlife fence.

Adopt a zero-tolerance policy for hazardous wildlife.

Agricultural Management

Train personnel in wildlife identification and hazing procedures.
Modify grounds maintenance methods to discourage wildlife usage.
Develop and maintain Wildlife Control Log.

Designate Wildlife Coordinator.

Obtain any required permits.

L ® N o Uk~ W N

Document and report ALL wildlife strikes.

=
o

. Maintain appropriate supplies for wildlife control efforts.
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. Eliminate/reduce wetland or water sources on the airfield.
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. Increase hazing efforts during migration.

B
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. Monitor Off-Site attractants.
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APPENDIX A

FAA Certalert 09-10, Wildlife Hazard Assessments in Accordance with Part 139

Requirements




AIRPORT SAFETY AND OPERATIONS DIVISION, AAS-300
FOR INFORMATION, CONTACT John Weller, AAS-300, (202) 267-3778

DATE: June 11, 2009 No. 09-10
TO: Airport Operators, FAA Airport Certification Safety Inspectors
TOPIC: Wildlife Hazard Assessments in Accordance with Part 139

Requirements

Purpose: To remind airport operators of their obligations under Part 139 to conduct Wildlife
Hazard Assessments if certain criteria are met.

Background: The risk of wildlife strikes to aircraft has been increasing. Many populations of
wildlife species commonly involved in strikes have increased markedly in the last three decades
and adapted to living in urban environments, including near airports. Thirteen of the 14 bird
species in North America with mean body masses greater than 8 Ibs have shown significant
population increases during this time. For example, from 1980 to 2006, the resident (non-
migratory) Canada goose population in the USA and Canada increased at a mean rate of 7.3
percent per year. In addition, commercial air traffic has increased from about 18 million aircraft
movements in 1980 to over 28 million in 2007.

Part 139 requires certificated airports to conduct a Wildlife Hazard Assessment if they
experience a triggering event.

According to section 139.337(b):

“In a manner authorized by the Administrator, each certificate holder must ensure that a
Wildlife Hazard Assessment is conducted when any of the following events occurs on or
near the airport:

(1) An air carrier aircraft experiences multiple wildlife strikes;

(2) An air carrier aircraft experiences substantial damage from striking wildlife. As used
in this paragraph, substantial damage means damage or structural failure incurred by an
aircraft that adversely affects the structural strength, performance, or flight
characteristics of the aircraft and that would normally require major repair or
replacement of the affected component;

(3) An air carrier aircraft experiences an engine ingestion of wildlife; or

(4) Wildlife of a size, or in numbers, capable of causing an event described in
paragraphs (b)(1), (b)(2), or (b)(3) of this section is observed to have access to any
airport flight pattern or aircraft movement area.”



The Wildlife Hazard Assessment must be conducted by a qualified wildlife biologist who meets
the requirements in Advisory Circular 150/5200-36, Qualifications for Wildlife Biologists
Conducting Wildlife Hazard Assessments and Training Curriculums for Airport Personnel
Involved in Controlling Wildlife Hazards at Airports. The Wildlife Hazard Assessment must be
conducted in accordance with Advisory Circular 150/5200-33B, Hazardous Wildlife Attractants
On or Near Airports and the Wildlife Hazard Management Manual. The Wildlife Hazard
Management Manual can be viewed and downloaded free of charge from the FAA’s
wildlife hazard mitigation web site: http://wildlife-mitigation.tc.FAA.gov/. A Wildlife Hazard
Assessment should include:

(1) An analysis of the events or circumstances that prompted the assessment.

(2) Identification of the wildlife species observed and their numbers, locations, local
movements, and daily and seasonal occurrences.

(3) Identification and location of features on and near the airport that attract wildlife.

(4) A description of wildlife hazards to air carrier operations.
(5) Recommended actions for reducing identified wildlife hazards to air carrier

The Office of Safety and Standards (AAS) has conducted a search of the National Wildlife Strike
Database. We found a number of airports (see attachment) that appear to have experienced
triggering events but we have no record that they have initiated the Wildlife Hazard Assessment
(WHA) required by Part 139.

Actions: Airports that have experienced a triggering event, but have yet to undertake a wildlife
hazard assessment, should be immediately contacted by their FAA Airport Certification Safety
Inspector. Airport operators should be directed to review the FAA Wildlife Strike Database at
http://wildlife _mitigation.tc.faa.qgov/public _html/index.html#access. No password is required.
Airport operators must immediately initiate action to start a Wildlife Hazard Assessment if they
confirm their airport has experienced a triggering event

Airport Improvement Funds (AIP) for FY 2009 have been identified to assist airports doing
WHAs. The money is available on a first come first served basis. For more information about
funding options, airport operators should contact their nearest FAA Airports District Office.

As we move to Safety Management Systems, it is incumbent upon airports to be proactive and
understand the risk of wildlife strikes before they experience a triggering event. In this regard,
the FAA has initiated a rulemaking project that will require certificated airports to conduct WHAs
and to periodically update them. However, as the rulemaking process will take a number of
years, operators of 139 airports that have not experienced a triggering event, and who have not
done a WHA are encouraged to do one. The FAA also asks airports that have WHASs that are
more than five years old to voluntarily update them.

Attachment:
A
AT to— June 11, 2009
Michael W. Brown DATE

Manager, Airport Safety
And Operations Division

DISTRIBUTION CERTALERT
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DISTRIBUTION LIST

ASSOCIATE | AIRPORT TRIGGERING
REGION STATE AIRPORT NAME D CITY CODE EVENT
CENTRAL Kansas Liberal Muni Liberal LBL 1
CENTRAL Missouri Columbia Reg Columbia Cou 12
CENTRAL Nebraska Central Nebraska Reg | Grand Island GRI 1
CENTRAL Nebraska McCook Muni McCook MCK 4
Salisbury-Ocean City :
EASTERN Maryland Wicomico Reg Salisbury SBY 3
EASTERN New York Elmira/Corning Reg Elmira ELM 123
EASTERN New York Ithaca Tompkins Reg Ithaca ITH 1
Massena Int'l -
EASTERN New York Richards Fld Massena MSS 1
John Murtha
EASTERN Pennsylvania Johnstown-Cambria Johnstown JST
Co 4
EASTERN Pennsylvania Lancaster Lancaster LNS 1
EASTERN Pennsylvania University Park State College UNV 123
N Lynchburg Reg/
EASTERN Virginia Preston Glenn Eld Lynchburg LYH 4
NEW . ,
ENGLAND Maine Bangor Int'l Bangor BGR 1
NEW Massachusetts Barnstable Muni Hyannis HYA
ENGLAND y 1
NEW
ENGLAND Massachusetts Worcester Reg Worcester ORH 1
NEW . .
ENGLAND New Hampshire Lebanon Muni Lebanon LEB 1
NEW .
ENGLAND New Hampshire Manchester Manchester MHT 13
NEW . .
ENGLAND New Hampshire Pease Int'l Tradeport Portsmouth PSM 14
NORTHWEST Aspen-Pitkin Co
MOUNTAIN Colorado Sardy Aspen ASE 14
NORTHWEST
MOUNTAIN Colorado Montrose Reg Montrose MTJ 1
NORTHWEST .
MOUNTAIN Colorado Pueblo Muni Pueblo PUB 134
NORTHWEST Rocky Mountain
MOUNTAIN Colorado Metropolitan Airport Denver BJC 2
NORTHWEST
MOUNTAIN Colorado Yampa Valley Hayden HDN 14
NORTHWEST Lewiston- .
MOUNTAIN Idaho Nez Perce Co Lewiston LWS 1
NORTHWEST . .
MOUNTAIN Idaho Magic Valley Reg Twin Falls TWF 1
NORTHWEST
MOUNTAIN Montana Bert Mooney Butte BTM 4
NORTHWEST .
MOUNTAIN Montana Great Falls Int'l Great Falls GTF 1




NORTHWEST

MOUNTAIN Montana Helena Reg Helena HLN 2
NORTHWEST .
MOUNTAIN Montana LM Clayton Wolf Point OLF 234
NORTHWEST .
MOUNTAIN Oregon Klamath Falls Int'l Klamath Falls LMT 13
NORTHWEST . . .
MOUNTAIN Utah Cedar City Muni Cedar City CDC 24
NORTHWEST , '
MOUNTAIN Wyoming Natrona Co Int'l Casper CPR 14
SOUTHERN Alabama Mobile Reg Mobile MOB 13
SOUTHERN Florida Eglin Air Force Base Valparaiso VPS 1
SOUTHERN Florida Gainesville Reg Gainesville GNV 13
SOUTHERN Florida Pensacola Reg Pensacola PNS 123
SOUTHERN Georgia Middle Georgia Reg Macon MCN 23
SOUTHERN Georgia Valdosta Reg Valdosta VLD 1
Owensboro-
SOUTHERN Kentucky Davies Co Owensboro owB 123
SOUTHERN Mississippi Jackson Int'l Jackson JAN 13
SOUTHERN North Carolina Albert J Ellis Jacksonville OAJ 13
SOUTHERN North Carolina Smith Reynolds Winston- INT
Salem 14
SOUTHERN Puerto Rico LU'S. Munloz San Juan SJuU
Marin Int'l 3
SOUTHERN Puerto Rico Mercedita Ponce PSE 1
SOUTHERN South Carolina | Charleston Charleston CHS
International 1
SOUTHERN South Carolina Columbia Metro Columbia CAE 134
SOUTHERN South Carolina | Sreenville- Greer GSP
Spartanburg 1
SOUTHERN South Carolina Myrtle Beach Jetport Myrtle Beach MYR 1
SOUTHERN Tennessee Lovell Fid Chattanooga CHA 134
SOUTHERN Tennessee McGhee Tyson Knoxville TYS 13
Bristol/
SOUTHERN Tennessee Tri-City Municipal Johnson/ TRI
Kingsport 14
SOUTHERN Virgin Islands Cyril E King Charlotte STT
Amalie 4
SOUTHWEST Arkansas Adams Fld Little Rock LIT 13
SOUTHWEST Arkansas Fort Smith Reg Fort Smith FSM 13
SOUTHWEST Arkansas Memorial Fid Hot Springs HOT 1
SOUTHWEST Arkansas Northwest Arkansas Fayetteville XNA 1234
Texarkana Reg-
SOUTHWEST Arkansas Webb Eld Texarkana TXK 4
SOUTHWEST | Louisiana Baton Rouge Baton Rouge BTR
Metro-Ryan 1
SOUTHWEST Louisiana Lafayette Reg Lafayette LFT 14
SOUTHWEST Louisiana Lake Charles Reg Lake Charles LCH 1
SOUTHWEST Louisiana New Orleans Int'l New Orleans MSY 1234
SOUTHWEST New Mexico Grant Co Silver City SvC 4
SOUTHWEST Texas Austin Bergstrom Intl Austin AUS 1234




Brownsville/

SOUTHWEST Texas South Padre Island Brownsville BRO 1
SOUTHWEST Texas Bush Intercontinental Houston IAH 1234
SOUTHWEST Texas Corpus Christi Int'l Corpus Christi CRP 134
SOUTHWEST Texas Dallas Love Fld Dallas DAL 1234
SOUTHWEST | Texas Easterwood FId College CLL

Station 1
SOUTHWEST Texas El Paso Int'l El Paso ELP 1234
SOUTHWEST Texas Gregg Co Longview GGG 1

Beaumont/
SOUTHWEST Texas Jefferson Co Port Arthur BPT 1
SOUTHWEST Texas Laredo Int'l Laredo LRD 12
SOUTHWEST Texas Lubbock Int'l Lubbock LBB 13
SOUTHWEST Texas Mathis FId San Angelo SJT 3
SOUTHWEST Texas Midland Int'l Midland MAF 134
SOUTHWEST Texas San Antonio Int'l San Antonio SAT 123
SOUTHWEST | Texas Egﬁsard AFBIWichita | \\:ohita Falls SPS L
SOUTHWEST Texas Tyler Pounds FId Tyler TYR 1
SOUTHWEST Texas Valley Int'l Harlingen HRL 123
SOUTHWEST Texas Waco Reg Waco ACT 123
SOUTHWEST Texas William Hobby Houston HOU 1234
WESTERN .
PACIEIC Arizona Ernest Love FId Prescott PRC 1
WESTERN . .
PACIEIC Arizona Show Low Muni Show Low SOW 24
WESTERN . .
PACIEIC Arizona Tucson Int'l Tucson TUS 134
WESTERN . .
PACIEIC California Arcata Arcata/Eureka ACV 1
WESTERN . . . . .
PACIEIC California Chico Muni Chico CIC 1
WESTERN . . . ,
PACIEIC California Fresno Yosemite Int'l Fresno FAT 1
WESTERN . . .
PACIEIC California Jack McNamara Fld Cresent City CEC 1
WESTERN I Long Beach/
PACIEIC California Daugherty Fid Long Beach LGB 1234
WESTERN . . ]
PACIEIC California Meadows FId Bakersfield BFL 1
WESTERN . . .
PACIEIC California Monterey Peninsula Monterey MRY 134
WESTERN . . . , .
PACIEIC California Ontario Int'l Ontario ONT 1234
WESTERN . .
PACIEIC California Oxnard Oxnard OXR 1
WESTERN . . . . .
PACIEIC California Redding Muni Redding RDD 1
WESTERN .
PACIEIC Nevada Elko Muni Elko EKO 1
WESTERN '
PACIEIC Nevada McCarran Int'l Las Vegas LAS 134




Trigger Codes

1. An air carrier experiences multiple wildlife strikes.

2. An air carrier experiences substantial damage from striking wildlife.

3. An air carrier experiences an engine ingestion of wildlife.

4. Wildlife of a size, or in numbers, capable of causing an event described in 1-3 above is
observed to have access to any airport flight pattern or aircraft movement area.




APPENDIX B

Ohio Threatened and Endangered Species




Ohio Department of Natural Resources

DIVISION OF WILDLIFE

WILDLIFE THAT ARE CONSIDERED TO BE ENDANGERED, THREATENED, SPECIES OF CONCERN,
SPECIAL INTEREST, EXTIRPATED, OR EXTINCT IN OHIO

The Division of Wildlife’s mission is to conserve and improve the fish and wildlife resources and their habitats, and promote
their use and appreciation by the public so that these resources continue to enhance the quality of life for all Ohioans. The
Division has legal authority over Ohio’s fish and wildlife, which includes about 56 species of mammals, 200 species of
breeding birds, 84 species and subspecies of amphibians and reptiles, 170 species of fish, 100 species of mollusks, and 20
species of crustaceans. In addition, there are thousands of species of insects and other invertebrates which fall under the
Division’s jurisdiction. Furthermore, Ohio law grants authority to the chief of the Division to adopt rules restricting the taking or
possession of native wildlife threatened with statewide extirpation and to develop and periodically update a list of endangered
species (Ohio Revised Code 1531.25).

The status of native wildlife species is very important to the Division. While the listing process identifies individual wildlife
species needing protection, it also serves as a powerful tool in the Division’s planning process. It provides direction for the
allocation of personnel time and funds in Division programs and projects.

The first list of Ohio’s endangered wildlife was adopted in 1974 and included 71 species. An extensive examination of the
list is conducted every five years. The Division seeks input from our staff along with other noted professional and amateur
wildlife experts across Ohio. In 2001, as part of our comprehensive management plan, the Division initiated a reevaluation
of the endangered species list. During this process, the need for an additional state-list category was recognized and has
been designated as “Special Interest.” The name of the previous special interest category has been changed to “Species of
Concern,” but retains its original definition.

Therefore, in addition to endangered the Division uses five other categories: threatened, species of concern, special interest,
extirpated, and extinct, to further define the status of selected wildlife. These categories and the species contained within
them are dynamic and will be revised as our knowledge of the status of Ohio’s wildlife evolves.

Definitions of these categories, a summary of the numbers of species and subspecies in each category, and the list of
species and subspecies in each category follow:

ENDANGERED - A native species or subspecies threatened with extirpation from the state. The danger may result from one
or more causes, such as habitat loss, pollution, predation, interspecific competition, or disease.

THREATENED - A species or subspecies whose survival in Ohio is not in immediate jeopardy, but to which a threat exists.
Continued or increased stress will result in its becoming endangered.

SPECIES OF CONCERN - A species or subspecies which might become threatened in Ohio under continued or increased
stress. Also, a species or subspecies for which there is some concern but for which information is insufficient to permit
an adequate status evaluation. This category may contain species designated as a furbearer or game species but whose
statewide population is dependent on the quality and/or quantity of habitat and is not adversely impacted by regulated harvest.

SPECIAL INTEREST - A species that occurs periodically and is capable of breeding in Ohio. It is at the edge of a larger,
contiguous range with viable population(s) within the core of its range. These species have no federal endangered or
threatened status, are at low breeding densities in the state, and have not been recently released to enhance Ohio’s wildlife
diversity. With the exception of efforts to conserve occupied areas, minimal management efforts will be directed for these
species because it is unlikely to result in significant increases in their populations within the state.

EXTIRPATED - A species or subspecies that occurred in Ohio at the time of European settlement and that has since
disappeared from the state.

EXTINCT - A species or subspecies that occurred in Ohio at the time of European settlement and that has since disappeared
from its entire range.
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Number of Species in Major Taxa Classified as Endangered, Threatened, Species of
Concern, Special Interest, Extirpated, or Extinct in Ohio

Taxon Endangered Threatened Sggﬁl:s"?f Isn r:::::i Extirpated Extinct
Mammals 3 1 20 1 10 0
Birds 13 D 14 33 6 2
Reptiles 5 4 11 0 0 0
Amphibians 5 1 2 0 0 0
Fishes 20 13 9 0 8 2
Mollusks 24 4 8 0 11 6
Crayfishes 0 2 3 0 0 0
Isopods 2 1 0 0 0 0
Pseudoscorpions 1 0 0 0 0 0
Dragonflies 13 3 1 0 0 0
Damselflies 3 3 0 0 0 0
Caddisflies 3 6 3 0 0 0
Mayflies 2 0 1 0 0 0
Midges 1 3 1 0 0 0
Crickets 0 0 1 0 0 0
Butterflies 8 1 2 1 1 0
Moths 14 4 22 11 0 0
Beetles 2 2 6 0 0 1
Total 119 33 104 46 36 11
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OHIO’s ENDANGERED SPECIES

NOTE: *E & *T denote federal (U.S. Fish and Wildlife Service) listed endangered and threatened species respectively.

MAMMALS
Indiana myotis *E
Allegheny woodrat
Black bear

BIRDS
American bittern
Northern harrier
King rail
Sandhill crane
Piping plover *E
Common tern
Black tern
Loggerhead shrike
Kirtland’s warbler *E
Lark sparrow
Snowy egret
Cattle egret
Upland sandpiper

REPTILES

Copperbelly watersnake *T Nerodia erythrogaster neglecta

Plains gartersnake
Timber rattlesnake
Eastern massasauga
Smooth greensnake

AMPHIBIANS
Eastern hellbender

Blue-spotted salamander
Green salamander

Cave salamander
Eastern spadefoot

Myotis sodalis
Neotoma magister
Ursus americanus

Botaurus lentiginosus
Circus cyaneus
Rallus elegans

Grus canadensis
Charadrius melodus
Sterna hirundo
Chlidonias niger
Lanius ludovicianus
Dendroica Kirtlandii
Chondestes grammacus
Egretta thula
Bubulcus ibis
Bartramia longicauda

Thamnophis radix
Crotalus horridus
Sistrurus catenatus
Opheodrys vernalis

Cryptobranchus alleganiensis
alleganiensis

Ambystoma laterale
Aneides aeneus
Eurycea lucifuga
Scaphiopus holbrookii
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FISHES
Ohio lamprey
Northern brook lamprey
Mountain brook lamprey
Lake sturgeon
Shovelnose sturgeon
Spotted gar
Shortnose gar
Cisco (or Lake herring)
Goldeye
Shoal chub
Pugnose minnow
Popeye shiner
Longnose sucker
Northern madtom
Scioto madtom *E
Pirate perch
Western banded Killifish
Spotted darter
lowa darter
Gilt darter

MOLLUSKS
Snuffbox
Ebonyshell
Fanshell “E
Butterfly
Elephant-ear
Purple catspaw *E
White catspaw *E
Northern riffleshell “E
Long-solid
Pink mucket *E
Sharp-ridged pocketbook
Yellow sandshell
Eastern pondmussel
Washboard
Sheepnose

Ichthyomyzon bdellium
Ichthyomyzon fossor
Ichthyomyzon greeleyi
Acipenser fulvescens
Scaphirhynchus platorynchus
Lepisosteus oculatus
Lepisosteus platostomus
Coregonus artedi

Hiodon alosoides
Macrhybopsis hyostoma
Opsopoeodus emiliae
Notropis ariommus
Catostomus catostomus
Noturus stigmosus

Noturus trautmani
Aphredoderus sayanus
Fundulus diaphanus menona
Etheostoma maculatum
Etheostoma exile

Percina evides

Epioblasma triquetra
Fusconaia ebenas

Cyprogenia stegaria

Ellipsaria lineolata

Elliptio crassidens crassidens
Epioblasma obliquata obliquata
Epioblasma obliquata perobliqua
Epioblasma torulosa rangiana
Fusconaia maculata maculata
Lampsilis orbiculata
Lampsilis ovata

Lampsilis teres

Ligumia nasuta

Megalonaias nervosa
Plethobasus cyphyus
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MOLLUSKS (CONT.)
Clubshell *E
Ohio pigtoe
Pyramid pigtoe
Rabbitsfoot *T
Monkeyface
Wartyback
Purple lilliput
Rayed bean
Little spectaclecase

DRAGONFLIES
Hine’s emerald *E
Mottled darner
Plains clubtail
American emerald
Uhler’s sundragon
Frosted whiteface
Elfin skimmer
Canada darner
Racket-tailed emerald
Brush-tipped emerald
Blue corporal
Chalk-fronted corporal
Yellow-sided skimmer

DAMSELFLIES
Lilypad forktail
Seepage dancer

River jewelwing

CADDISFLIES

MAYFLIES

MIDGES

Pleurobema clava
Pleurobema cordatum
Pleurobema rubrum
Quadrula cylindrica cylindrica
Quadrula metanevra
Quadrula nodulata

Toxolasma lividus

Villosa fabalis

Villosa lienosa

Somatochlora hineana
Aeshna clepsydra
Gomphus externus
Cordulia shurtleffi
Helocordulia uhleri
Leucorrhinia frigida
Nannothemis bella
Aeshna canadensis
Dorocordulia libera
Somatochlora walshii
Ladona deplanata
Ladona julia

Libellula flavida

Ischnura kellicotti
Argia bipunctulata
Calopteryx aequabilis

Chimarra socia
Oecetis eddlestoni
Brachycentrus numerosus

Rhithrogena pellucida
Litobrancha recurvata

Rheopelopia acra
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BUTTERFLIES
Persius dusky wing
Frosted elfin
Karner blue *E
Purplish copper
Swamp metalmark
Regal fritillary
Mitchell’s satyr *E
Grizzled skipper

MOTHS
Unexpected cycnia
Graceful underwing

Pointed sallow

Hebard’s noctuid moth

BEETLES
Ohio cave beetle
American burying beetle *E

ISOPODS
Fern cave isopod
Unnamed cave isopod

PSEUDOSCORPIONS

Buckskin cave
pseudoscorpion

Erynnis persius

Callophrys irus

Lycaeides melissa samuelis
Lycaena helloides
Calephelis muticum
Speyeria idalia

Neonympha mitchellii
Pyrgus centaureae wyandot

Cycnia inopinatus
Catocala gracilis
Spartiniphaga inops
Hypocoena enervata
Papaipema silphii
Papaipema beeriana
Lithophane semiusta
Trichoclea artesta
Tricholita notata
Melanchra assimilis
Epiglaea apiata
Ufeus plicatus
Ufeus satyricus
Erythroecia hebardi

Pseudanophthalmus ohioensis
Nicrophorus americanus

Caecidotea filicispeluncae
Caecidotea sp. nov.

Apochthonius hobbsi
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OHIO’s THREATENED SPECIES

NOTE: *E & *T denote federal (U.S. Fish and Wildlife Service) listed endangered and threatened species respectively.

MAMMALS
Eastern harvest mouse

BIRDS

Black-crowned night-
heron

Barn owl

Least bittern
Peregrine falcon
Trumpeter swan

REPTILES
Kirtland’s snake
Spotted turtle
Blanding's turtle
Lake Erie watersnake

AMPHIBIANS
Mud salamander

FISHES
Brook trout
Bigeye shiner
Tonguetied minnow
Greater redhorse
Channel darter
American eel
Paddlefish *M
Bigmouth shiner
Lake chubsucker
River darter
Tippecanoe darter
Blue sucker
Mountain madtom

Reithrodontomys humulis

Nycticorax nycticorax

Tyto alba
Ixobrychus exilis
Falco peregrinus
Cygnus buccinator

Clonophis Kirtlandii
Clemmys guttata
Emydoidea blandingii
Nerodia sipedon insularum

Pseudotriton montanus

Salvelinus fontinalis
Notropis boops
Exoglossum laurae
Moxostoma valenciennesi
Percina copelandi
Anguilla rostrata
Polyodon spathula
Notropis dorsalis
Erimyzon sucetta
Percina shumardi
Etheostoma tippecanoe
Cycleptus elongatus
Noturus eleutherus
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MOLLUSKS
Black sandshell
Threehorn wartyback
Fawnsfoot
Pondhorn

CRAYFISHES
Sloan’s crayfish
Cavespring crayfish

DRAGONFLIES
Riffle snaketail
Harlequin darner
Green-faced clubtail

DAMSELFLIES
Boreal bluet
Northern bluet
Marsh bluet

CADDISFLIES

MIDGES

BUTTERFLIES
Silver-bordered fritillary

Ligumia recta
Obliquaria reflexa
Truncilla donaciformis
Unimerus tetralasmus

Orconectes sloanii
Cambarus tenebrosus

Ophiogomphus carolus
Gomphaeschna furcillata
Gomphus viridifrons

Enallagma boreale
Enallagma cyathigerum
Enallagma ebrium

Psilotreta indecisa
Hydroptila albicornis
Hydroptila artesa
Hydroptila koryaki
Hydroptila talledaga
Hydroptila valhalla

Bethbilbeckia floridensis
Apsectrotanypus johnsoni
Radotanypus florens

Boloria selene
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MOTHS

Wayward nymph

The pink-streak

BEETLES

Cobblestone tiger beetle

ISOPODS
Frost cave isopod

Catocala antinympha
Spartiniphaga panatela
Fagitana littera
Faronta rubripennis

Cicindela hirticollis
Cicindela marginipennis

Caecidotea rotunda
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OHIO’s SPECIES of CONCERN

NOTE: *E & *T denote federal (U.S. Fish and Wildlife Service) listed endangered and threatened species respectively.

MAMMALS
Pygmy shrew
Star-nosed mole
Eastern small-footed bat
Rafinesque’s big-eared bat
Little brown bat
Big brown bat
Tri-colored bat
Northern long-eared bat
Woodland jumping mouse
Badger
Ermine
Smoky shrew
Deer mouse
Prairie vole
Woodland vole
Southern bog lemming
Silver-haired bat
Red bat
Hoary bat
Snowshoe hare

BIRDS
Sharp-shinned hawk
Sedge wren
Marsh wren
Henslow’s sparrow
Cerulean warbler
Prothonotary warbler
Black vulture
Bobolink
Northern bobwhite
Common moorhen
Great egret
Sora rail
Virginia rail
Yellow-bellied sapsucker

Sorex hoyi

Condylura cristata
Myotis leibii
Corynorhinus rafinesquii
Myotis lucifugus
Eptesicus fuscus
Perimyotis subflavus
Myotis septentrionalis
Napaeozapus insignis
Taxidea taxus

Mustela erminea

Sorex fumerus
Peromyscus maniculatus
Microtus ochrogaster
Microtus pinetorum
Synamptomys cooperi
Lasionycteris noctivagans
Lasiurus borealis
Lasiurus cinereus

Lepus americanus

Accipiter striatus
Cistothorus platensis
Cistothorus palustris
Ammodramus henslowii
Dendroica cerulea
Protonotaria citrea
Coragyps atratus
Dolichonyx oryzivorus
Colinus virginianus
Gallinula chloropus
Ardea alba

Porzana carolina
Rallus limicola
Sphyrapicus varius
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MOLLUSKS
Purple wartyback
Wavy-rayed lampmussel
Round pig-toe
Salamander mussel
Deertoe
Elktoe
Kidneyshell
Creek heelsplitter

REPTILES
Eastern box turtle
Ouachita map turtle
Black kingsnake

Eastern gartersnake
(melanistic)

Northern rough green-
snake

Eastern foxsnake
Queensnake

Little brown skink
Smooth earthsnake
Short-headed gartersnake
Eastern hognose snake

AMPHIBIANS
Four-toed salamander
Eastern cricket frog

FISHES
Lake trout
Lake whitefish
Burbot
Muskellunge
River redhorse
Eastern sand darter
Least darter
Blue catfish
Longnose dace

Cyclonaias tuberculata
Lampsilis fasciola
Pleurobema sintoxia
Simpsonaias ambigua
Truncilla truncata
Alasmidonta marginata
Ptychobranchus fasciolaris
Lasmigona compressa

Terrapene carolina carolina
Graptemys ouachitensis
Lampropeltis getula nigra
Thamnophis sirtalis sirtalis

Opheodrys aestivus

Pantherophis gloydi
Regina septemvittata
Scincella lateralis

Virginia valeriae
Thamnophis brachystoma
Heterdon platirhinos

Hemidactylium scutatum
Acris crepitans crepitans

Salvelinus namaycush
Coregonus clupeaformis
Lota lota

Esox masquinongy
Moxostoma carinatum
Ammocrypta pellucida
Etheostoma microperca
Ictalurus furcatus
Rhinichthys cataractae
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CRAYFISHES
Great Lakes crayfish
Northern crayfish
Allegheny crayfish

DRAGONFLIES
Tiger spiketail

MAYFLIES

MIDGES

CADDISFLIES

BUTTERFLIES

Two-spotted skipper
Dusted skipper

Orconectes propinquus
Orconectes virilis
Orconectes obscurus

Cordulegaster erronea

Maccaffertium ithica

Cantopelopia gesta

Hydroptila chattanooga
Asynarchus montanus
Nemotaulius hostilis

Euphyes bimacula
Atrytonopsis hianna
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MOTHS
Milnei’s looper moth
Buck moth
One-eyed sphinx
Precious underwing

Columbine borer
Bracken borer moth
Osmunda borer moth

Goat sallow

Purple arches
Scurfy quaker

BEETLES

Six-banded longhorn
beetle

CRICKETS
Laricis tree cricket

Euchlaena milnei
Hemileuca maia
Smerinthus cerisyi
Catocala pretiosa
Macrochilo bivittata
Phalaenostola hanhami
Paectes abrostolella
Capis curvata
Tarachidia binocula
Apamea mixta
Agroperina lufosa
Papaipema leucostigma
Papaipema pterisii
Papaipema speciosissima
Chytonix sensilis
Amolita roseola
Homoglaea hircina
Brachylomia algens
Polia purpurissata
Homorthodes furfurata
Trichosilia manifesta
Agonopterix pteleae

Dryobius sexnotatus

Cicindela splendida
Cicindela ancocisconensis
Cicindela cursitans
Cicindela cuprascens
Cicindela macra

Oecanthus laricis
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OHIO’s SPECIAL INTEREST

NOTE: *E & *T denote federal (U.S. Fish and Wildlife Service) listed endangered and threatened species respectively.

MAMMALS
Evening bat

BIRDS
Canada warbler
Magnolia warbler
Northern waterthrush
Winter wren

Black-throated blue
warbler

Brown creeper
Chuck-will’s-widow
Bell’s vireo

Long-eared owl
Mourning warbler
Northern saw-whet owl
Pine siskin

Purple finch
Red-breasted nuthatch
Short-eared owl
Western meadowlark
Golden-crowned kinglet
Blackburnian warbler
Wilson’s snipe

Gadwall

Green-winged teal
Northern pintail
Northern shoveler
Redhead

Ruddy duck

American black duck
Wilson’s phalarope
Yellow-headed blackbird
Common raven
Dark-eyed junco

Yellow-crowned night-
heron

Hermit thrush
Least flycatcher

Nycticeius humeralis

Wilsonia canadensis
Dendroica magnolia
Seiurus noveboracensis
Troglodytes troglodytes
Dendroica caerulescens

Certhia americana
Caprimulgus carolinensis
Vireo bellii

Asio otus

Oporornis philadelphia
Aegolius acadicus
Carduelis pinus
Carpodacus purpureus
Sitta canadensis

Asio flammeus
Sturnella neglecta
Regulus satrapa
Dendroica fusca
Gallinago delicata
Anas strepera

Anas crecca

Anas acuta

Anas clypeata

Aythya americana
Oxyura jamaicensis
Anas rubripes
Phalaropus tricolor

Xanthocephalus xanthocephalus

Corvus corax
Junco hyemalis
Nyctanassa violacea

Catharus guttatus
Empidonax minimus
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BUTTERFLIES
Olympia marble

MOTHS
Slender clearwing

Euchloe olympia

Hemaris gracilis

Sphinx lucitiosa
Tathorhynchus exsiccatus
Catocala marmorata
Catocala maestosa

Subflava sedge borer moth Archanara subflava

Variegated orange moth

Caradrina meralis
Calophasia lunula
Leucania insueta
Protorthodes incincta
Epelis truncataria
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OHIO’s EXTIRPATED SPECIES

NOTE: *E & *T denote federal (U.S. Fish and Wildlife Service) listed endangered and threatened species respectively.

MAMMALS
Rice rat
Porcupine
Timber wolf
Marten
Fisher
Mountain lion
Lynx
Wapiti (EIK)
Bison
Southern red-backed vole

BIRDS
Swallow-tailed kite
Greater prairie-chicken
Ivory-billed woodpecker
Bachman’s sparrow
Golden-winged warbler
Bewick’s wren

FISHES
Alligator gar
Pugnose shiner

Oryzomys palustris
Erethizon dorsatum
Canis lupus

Martes americanus
Martes pennanti
Puma concolor

Lynx canadensis
Cervus elaphus

Bison bison
Clethrionomys gapperi

Elanoides forficatus
Tympanuchus cupido
Campephilus principalis
Aimophila aestivalis
Vermivora chrysoptera
Thryomanes bewickii

Lepisosteus spatula
Notropis anogenus

Longhead darter

Diamond darter
Spoonhead sculpin
Blackchin shiner
Blacknose shiner
Mississippi silvery minnow

MOLLUSKS

Orange-footed pearly
mussel *E

Rough pigtoe *E

Fat pocketbook *E
Winged mapleleaf *E
Mucket

Spectaclecase

Cracking pearly mussel *E
White wartyback
Hickorynut

Ring pink

Scale shell

BUTTERFLIES
Mustard white

Percina macrocephala
Crystallaria circotti
Cottus ricei

Notropis heterodon
Notropis heterolepis
Hybognathus nuchalis

Plethobasus cooperianus

Pleurobema plenum
Potamilus capax
Quadrula fragosa
Actinonaias I. ligamentina
Cumberlandia monodonta
Hemistena lata
Plethobasus cicatricosus
Obovaria olivaria
Obovaria retusa

Leptodea leptodon

Pieris napi

OHIO’s EXTINCT SPECIES

(updated July 2014)

NOTE: *E & *T denote federal (U.S. Fish and Wildlife Service) listed endangered and threatened species respectively.

BIRDS
Passenger pigeon
Carolina parakeet

FISHES
Harelip sucker
Blue pike

Ectopistes migratorius
Conuropsis carolinensis

Lagochila lacera
Sander vitreus glaucus
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MOLLUSKS
Leafshell
Forkshell
Round snuffbox
Cincinnati riffleshell
Scioto pigtoe
Tubercled blossom
BEETLES
Kramer’s cave beetle

Epioblasma flexuosa
Epioblasma lewisi
Epioblasma personata
Epioblasma phillipsi
Pleurobema bournianum
Epioblasma torulosa torulosa

Pseudanophthalmus krameri
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APPENDIX C

50 CFR 10.13 General Provisions, List of Migratory Bird Species




U.S. Fish and Wildlife Serv., Interior

the District of Columbia, the Common-
wealth of Puerto Rico, American
Samoa, the Virgin Islands, and Guam.
Whoever means the same as person.
Wildlife means the same as fish or
wildlife.

[38 FR 22015, Aug. 15, 1973, as amended at 42
FR 32377, June 24, 1977; 42 FR 59358, Nov. 16,
1977; 45 FR 56673, Aug. 25, 1980; 50 FR 52889,
Dec. 26, 1985]

§10.13 List of Migratory Birds.

The following is a list of all species
of migratory birds protected by the Mi-
gratory Bird Treaty Act (16 U.S.C. 703-
711) and subject to the regulations on
migratory birds contained in this sub-
chapter B of title 50 CFR. The species
listed are those protected by the Con-
vention for the Protection of Migra-
tory Birds, August 16, 1916, United
States-Great Britain (on behalf of Can-
ada), 39 Stat. 1702, T.S. No. 628; the
Convention for the Protection of Mi-
gratory Birds and Game Mammals,
February 7, 1936, United States-Mexico,
50 Stat. 1311, T.S. No. 912; the Conven-
tion for the Protection of Migratory
Birds and Birds in Danger of Extinc-
tion, and Their Environment, March 4,
1972, United States-Japan, 25 U.S.T.
3329, T.1.LA.S. No. 7990; and the Conven-
tion for the Conservation of Migratory
Birds and Their Environment, United
States-U.S.S.R., November 26, 1976, 92
Stat. 3110, T.1.A.S. 9073, 16 U.S.C. 703,
712. The species are listed two ways. In
the first part of the List species are ar-
ranged alphabetically by English (com-
mon) name groups, with the scientific
name following the English (common)
name. All species of ducks are listed
together under the heading ‘‘Ducks’.
In the second part of the List, species
are listed by scientific name arranged
in taxonomic order. Taxonomy and no-
menclature follows the American Orni-
thologists’ Union’s Check-list of North
American Birds (6th Edition, 1983).

I. ALPHABETICAL LISTING

Accentor, Siberian, Prunella montanella
Albatross:
Black-footed, Diomedea nigripes
Laysan, Diomedea immutabilis
Short-tailed, Diomedea albatrus
Yellow-nosed, Diomedea chlororhynchos
Anhinga, Anhinga anhinga
Ani:
Groove-billed, Crotophaga sulcirostris

§10.13

Smooth-billed, Crotophaga ani
Auklet:

Cassin’s, Ptychoramphus aleuticus

Crested, Aethia cristatella

Least, Aethia pusilla

Parakeet, Cyclorrhynchus psittacula

Rhinoceros, Cerorhinca monocerata

Whiskered, Aethia pygmaea
Avocet, American, Recurvirostra americana
Barn-Owl, Common, Tyto alba
Beardless-Tyrannulet,
Camptostoma imberbe
Becard, Rose-throated, Pachyramphus aglaiae
Bittern:

American, Botaurus lentiginosus

Chinese, Ixobrychus sinensis

Least, Ixobrychus exilis

Schrenk’s, Ixobrychus eurhythmus
Black-Hawk, Common, Buteogallus
anthracinus
Blackbird:

Brewer’s, Euphagus cyanocephalus

Red-winged, Agelaius phoeniceus

Rusty, Euphagus carolinus

Tawny-shouldered, Agelaius humeralis

Tricolored, Agelaius tricolor

Yellow-headed,

xanthocephalus

Yellow-shouldered, Agelaius xanthomus
Bluebird:

Eastern, Sialia sialis

Mountain, Sialia currucoides

Western, Sialia mexicana
Bluethroat, Luscinia svecica
Bobolink, Dolichonyx oryzivorus
Booby:

Blue-footed, Sula nebouxii

Brown, Sula leucogaster

Masked, Sula dactylatra

Red-footed, Sula sula
Brambling, Fringilla montifringilla
Brant, Branta bernicla
Bufflehead (see DUCKS)
Bullfinch:

Eurasian, Pyrrhula pyrrhula

Puerto Rican, Loxigilla portoricensis
Bunting:

Indigo, Passerina cyanea

Lark, Calamospiza melanocorys

Lazuli, Passerina amoena

McKay'’s, Plectrophenax hyperboreus

Painted, Passerina ciris

Reed (see Reed-Bunting)

Rustic, Emberiza rustica

Snow, Plectrophenax nivalis

Varied, Passerina versicolor
Bushtit, Psaltriparus minimus
Canvasback (see DUCKS)
Caracara, Crested, Polyborus plancus
Cardinal, Northern, Cardinalis cardinalis
Carib, Green-throated, Eulampis holosericeus
Catbird, Gray, Dumetella carolinensis
Chat, Yellow-breasted, Icteria virens
Chickadee (see Tit):

Black-capped, Parus atricapillus

Boreal, Parus hudsonicus

Carolina, Parus carolinensis

Northern,

Xanthocephalus
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Chestnut-backed, Parus rufescens
Mexican, Parus sclateri
Mountain, Parus gambeli
Chuck-will’s-widow, Caprimulgus carolinensis
Condor, California, Gymnogyps californianus
Coot:
American, Fulica americana
Caribbean, Fulica caribaea
Eurasian, Fulica atra
Cormorant:
Brandt’s, Phalacrocorax penicillatus
Double-crested, Phalacrocorax auritus
Great, Phalacrocorax carbo
Olivaceous, Phalacrocorax olivaceus
Pelagic, Phalacrocorax pelagicus
Red-faced, Phalacrocorax urile
Cowbird:
Bronzed, Molothrus aeneus
Brown-headed, Molothrus ater
Shiny, Molothrus bonariensis
Crake:
Corn, Crex crex
Yellow-breasted, Porzana flaviventer
Crane:
Common, Grus grus
Sandhill, Grus canadensis
Whooping, Grus americana
Creeper, Brown, Certhia americana
Crossbill:
Red, Loxia curvirostra
White-winged, Loxia leucoptera
Crow:
American, Corvus brachyrhynchos
Fish, Corvus ossifragus
Hawaiian, Corvus hawaiiensis
Mexican, Corvus imparatus
Northwestern, Corvus caurinus
White-necked, Corvus leucognaphalus
Cuckoo:
Black-billed, Coccyzus erythropthalmus
Common, Cuculus canorus
Hawk (see Hawk-Cuckoo)
Lizard (see Lizard-Cuckoo)
Mangrove, Coccyzus minor
Oriental, Cuculus saturatus
Yellow-billed, Coccyzus americanus
Curlew (see Whimbrel):
Bristle-thighed, Numenius tahitiensis
Eskimo, Numenius borealis
Far Eastern, Numenius madagascariensis
Least, Numenius minutus
Long-billed, Numenius americanus
Dickcissel, Spiza americana
Dipper, American, Cinclus mexicanus
Dotterel, Eurasian, Charadrius morinellus
Dove:
Ground (see Ground-Dove)
Inca, Columbina inca
Mourning, Zenaida macroura
Quail (see Quail-Dove)
White-tipped, Leptotila verreauxi
White-winged, Zenaida asiatica
Zenaida, Zenaida aurita
Dovekie, Alle alle
Dowitcher:
Long-billed, Limnodromus scolopaceus
Short-billed, Limnodromus griseus
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Ducks

American Black Duck, Anas rubripes
Bufflehead, Bucephala albeola
Canvasback, Aythya valisineria
Eider:

Common, Somateria mollissima

King, Somateria spectabilis

Spectacled, Somateria fischeri

Steller’s, Polysticta stelleri
Gadwall, Anas strepera
Garganey, Anas querquedula
Goldeneye:

Barrow’s, Bucephala islandica

Common, Bucephala clangula
Harlequin Duck, Histrionicus histrionicus
Hawaiian Duck, Anas wyvilliana
Laysan Duck, Anas laysanensis
Mallard, Anas platyrhynchos
Masked Duck, Oxyura dominica
Merganser

Common, Mergus merganser

Hooded, Lophodytes cucullatus

Red-breasted, Mergus serrator
Mottled Duck, Anas fulvigula
Oldsquaw, Clangula hyemalis
Pintail:

Northern, Anas acuta

White-cheeked, Anas bahamensis
Pochard:

Baer’s, Aythya baeri

Common, Aythya ferina
Redhead, Aythya americana
Ring-necked Duck, Aythya collaris
Ruddy Duck, Oxyura jamaicensis
Scaup:

Greater, Aythya marila

Lesser, Aythya affinis
Scoter:

Black, Melanitta nigra

Surf, Melanitta perspicillata

White-winged, Melanitta fusca
Shoveler, Northern, Anas clypeata
Smew, Mergellus albellus
Teal:

Baikal, Anas formosa

Blue-winged, Anas discors

Cinnamon, Anas cyanoptera

Falcated, Anas falcata

Green-winged, Anas crecca
Tufted Duck, Aythya fuligula
Whistling-Duck:

Black-bellied, Dendrocygna autumnalis

Fulvous, Dendrocygna bicolor

West Indian, Dendrocygna arborea
Wigeon:

American, Anas americana

Eurasian, Anas penelope
Wood Duck, Aix sponsa

END OF DuUcKs

Dunlin, Calidris alpina

Eagle:
Bald, Haliaeetus leucocephalus
Golden, Aquila chrysaetos
Sea (see Sea-Eagle)
White-tailed, Haliaeetus albicilla
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Egret:
Cattle, Bubulcus ibis
Chinese, Egretta eulophotes
Great, Casmerodius albus
Plumed, Egretta intermedia
Reddish, Egretta rufescens
Snowy, Egretta thula
Eider (see DUCKS)
Elaenia, Caribbean, Elaenia martinica
Emerald, Puerto Rican, Chlorostilbon
maugaeus
Euphonia, Antillean, Euphonia musica
Falcon:
Aplomado, Falco femoralis
Peregrine, Falco peregrinus
Prairie, Falco mexicanus
Fieldfare, Turdus pilaris
Finch:
Cassin’s, Carpodacus cassinii
House, Carpodacus mexicanus
Purple, Carpodacus purpureus
Rosy, Leucosticte arctoa
Flamingo, Greater, Phoenicopterus ruber
Flicker, Northern, Colaptes auratus
Flycatcher:
Acadian, Empidonax virescens
Alder, Empidonax alnorum
Ash-throated, Myiarchus cinerascens
Brown-crested, Myiarchus tyrannulus
Buff-breasted, Empidonax fulvifrons
Dusky, Empidonax oberholseri
Dusky-capped, Myiarchus tuberculifer
Fork-tailed, Tyrannus savana
Gray, Empidonax wrightii
Gray-spotted, Muscicapa griseisticta
Great Crested, Myiarchus crinitus
Hammond’s, Empidonax hammondii
Least, Empidonax minimus
Narcissus, Muscicapa narcissina
Nutting’s, Myiarchus nuttingi
Olive-sided, Contopus borealis
Puerto Rican, Myiarchus antillarum
Scissor-tailed, Tyrannus forficatus
Sulphur-bellied, Myiodynastes luteiventris
Vermilion, Pyrocephalus rubinus
Western, Empidonax difficilis
Willow, Empidonax traillii
Yellow-bellied, Empidonax flaviventris
Frigatebird:
Great, Fregata minor
Magnificent, Fregata magnificens
Lesser, Fregata ariel
Fulmar, Northern, Fulmarus glacialis
Gadwall (see DUCKS)
Gallinule, Purple, Porphyrula martinica
Gannet, Northern, Sula bassanus
Garganey (see DUCKS)
Gnatcatcher:
Black-capped, Polioptila nigriceps
Black-tailed, Polioptila melanura
Blue-gray, Polioptila caerulea
Godwit:
Bar-tailed, Limosa lapponica
Black-tailed, Limosa limosa
Hudsonian, Limosa haemastica
Marbled, Limosa fedoa
Golden-Plover, Lesser, Pluvialis dominica
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Goldeneye (see DUCKS)
Goldfinch:
American, Carduelis tristis
Lawrence’s, Carduelis lawrencei
Lesser, Carduelis psaltria
Goose:
Barnacle, Branta leucopsis
Bean, Anser fabalis
Canada, Branta canadensis
Emperor, Chen canagica
Greater White-fronted, Anser albifrons
Hawaiian, Nesochen sandvicensis
Ross’, Chen rossii
Snow, Chen caerulescens
Goshawk, Northern, Accipiter gentilis
Grackle:
Boat-tailed, Quiscalus major
Common, Quiscalus quiscula
Great-tailed, Quiscalus mexicanus
Greater Antillean, Quiscalus niger
Grasshopper-Warbler, Middendorff’s,
Locustella ochotensis
Grassquit:
Black-faced, Tiaris bicolor
Yellow-faced, Tiaris olivacea
Grebe:
Eared, Podiceps nigricollis
Horned, Podiceps auritus
Least, Tachybaptus dominicus
Pied-billed, Podilymbus podiceps
Red-necked, Podiceps grisegena
Western, Aechmophorus occidentalis
Greenfinch, Oriental, Carduelis sinica
Greenshank, Common, Tringa nebularia
Grosbeak:
Black-headed, Pheucticus melanocephalus
Blue, Guiraca caerulea
Crimson-collared, Rhodothraupis celaeno
Evening, Coccothraustes vespertinus
Pine, Pinicola enucleator
Rose-breasted, Pheucticus ludovicianus
Yellow, Pheucticus chrysopeplus
Ground-Dove:
Common, Columbina passerina
Ruddy, Columbina talpacoti
Guillemot:
Black, Cepphus grylle
Pigeon, Cepphus columba
Gull:
Bonaparte’s, Larus philadelphia
California, Larus californicus
Common Black-headed, Larus ridibundus
Franklin’s, Larus pipixcan
Glaucous, Larus hyperboreus
Glaucous-winged, Larus glaucescens
Great Black-backed, Larus marinus
Heermann'’s, Larus heermanni
Herring, Larus argentatus
Iceland, Larus glaucoides
Ivory, Pagophila eburnea
Laughing, Larus atricilla
Lesser Black-backed, Larus fuscus
Little, Larus minutus
Mew, Larus canus
Ring-billed, Larus delawarensis
Ross’, Rhodostethia rosea
Sabine’s, Xema sabini
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Slaty-backed, Larus schistisagus
Thayer’s, Larus thayeri
Western, Larus occidentalis
Yellow-footed, Larus livens
Gyrfalcon, Falco rusticolus
Harrier, Northern, Circus cyaneus
Hawfinch, Coccothraustes coccothraustes
Hawk:
Asiatic Sparrow, Accipiter gularis
Black (see Black-Hawk)
Broad-winged, Buteo platypterus
Cooper’s, Accipiter cooperii
Ferruginous, Buteo regalis
Gray, Buteo nitidus
Harris’, Parabuteo unicinctus
Hawaiian, Buteo solitarius
Red-shouldered, Buteo lineatus
Red-tailed, Buteo jamaicensis
Rough-legged, Buteo lagopus
Sharp-shinned, Accipiter striatus
Short-tailed, Buteo brachyurus
Swainson’s, Buteo swainsoni
White-tailed, Buteo albicaudatus
Zone-tailed, Buteo albonotatus
Hawk-Cuckoo, Hodgson’s, Cuculus fugax
Hawk-Owl, Northern, Surnia ulula
Heron:
Great Blue, Ardea herodias
Green-backed, Butorides striatus
Little Blue, Egretta caerulea
Night (see Night-Heron)
Pacific Reef, Egretta sacra
Tricolored, Egretta tricolor
Hoopoe:
Upupa epops
House-Martin, Common, Delichon urbica
Hummingbird (see Carib, Emerald, Mango,
Starthroat, Woodstar, Violet-ear):
Allen’s, Selasphorus sasin
Anna’s, Calypte anna
Antillean Crested, Orthorhynchus cristatus
Berylline, Amazilia beryllina
Black-chinned, Archilochus alexandri
Blue-throated, Lampornis clemenciae
Broad-billed, Cynanthus latirostris
Broad-tailed, Selasphorus platycercus
Buff-bellied, Amazilia yucatanensis
Calliope, Stellula calliope
Costa’s, Calypte costae
Lucifer, Calothorax lucifer
Magnificent, Eugenes fulgens
Ruby-throated, Archilochus colubris
Rufous, Selasphorus rufus
Violet-crowned, Amazilia violiceps
White-eared, Hylocharis leucotis
Ibis:
Glossy, Plegadis falcinellus
Scarlet, Eudocimus ruber
White, Eudocimus albus
White-faced, Plegadis chihi
Jabiru, Jabiru mycteria
Jacana, Northern, Jacana spinosa
Jaeger:
Long-tailed, Stercorarius longicaudus
Parasitic, Stercorarius parasiticus
Pomarine, Stercorarius pomarinus
Jay:
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Blue, Cyanocitta cristata
Brown, Cyanocorax morio
Gray, Perisoreus canadensis
Gray-breasted, Aphelocoma ultramarina
Green, Cyanocorax yncas
Pinyon, Gymnorhinus cyanocephalus
Scrub, Aphelocoma coerulescens
Steller’s, Cyanocitta stelleri
Junco:
Dark-eyed, Junco hyemalis
Yellow-eyed, Junco phaeonotus
Kestrel:
American, Falco sparverius
Eurasian, Falco tinnunculus
Killdeer, Charadrius vociferus
Kingbird:
Cassin’s, Tyrannus vociferans
Couch’s, Tyrannus couchii
Eastern, Tyrannus tyrannus
Gray, Tyrannus dominicensis
Loggerhead, Tyrannus caudifasciatus
Thick-billed, Tyrannus crassirostris
Tropical, Tyrannus melancholicus
Western, Tyrannus verticalis
Kingfisher:
Belted, Ceryle alcyon
Green, Chloroceryle americana
Ringed, Cyeryle torquata
Kinglet:
Golden-crowned, Regulus satrapa
Ruby-crowned, Regulus calendula
Kiskadee, Great, Pitangus sulphuratus
Kite:
American
forficatus
Black, Milvus migrans
Black-shouldered, Elanus caeruleus
Hook-billed, Chondrohierax uncinatus
Mississippi, Ictinia mississippiensis
Snail, Rostrhamus sociabilis
Kittiwake:
Black-legged, Larus tridactyla
Red-legged, Larus brevirostris
Knot:
Great, Calidris tenuirostris
Red, Calidris canutus
Lapwing, Northern, Vanellus vanellus
Lark, Horned, Eremophila alpestris
Limpkin, Aramus guarauna
Lizard-Cuckoo, Puerto Rican,
vieilloti
Longspur:
Chestnut-collared, Calcarius ornatus
Lapland, Calcarius lapponicus
McCown'’s, Calcarius mccownii
Smith’s, Calcarius pictus
Loon:
Arctic, Gavia arctica
Common, Gavia immer
Red-throated, Gavia stellata
Yellow-billed, Gavia adamsii
Magpie:
Black-billed, Pica pica
Yellow-billed, Pica nuttalli
Mallard (see DUCKS)
Mango:
Antillean, Anthracothorax dominicus

Swallow-tailed, Elanoides

Saurothera
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Green, Anthracothorax viridis
Martin:
Caribbean, Progne dominicensis
Cuban, Progne cryptoleuca
Gray-breasted, Progne chalybea
House (see House-Martin)
Purple, Progne subis
Meadowlark:
Eastern, Sturnella magna
Western, Sturnella neglecta
Merganser (see DUCKS)
Merlin, Falco columbarius
Mockingbird, Northern, Mimus polyglottos
Moorhen, Common, Gallinula chloropus
Murre:
Common, Uria aalge
Thick-billed, Uria lomvia
Murrelet:
Ancient, Synthliboramphus antiquus
Craveri’s, Synthliboramphus craveri
Kittlitz’s, Brachyramphus brevirostris
Marbled, Brachyramphus marmoratus
Xantus’, Synthliboramphus hypoleucus
Needletail, White-throated, Hirundapus
caudacutus
Night-Heron:
Black-crowned, Nycticorax nycticorax
Japanese, Nycticorax goisagi
Malay, Nycticorax melanolophus
Yellow-crowned, Nycticorax violaceus
Nighthawk:
Antillean, Chordeiles gundlachii
Common, Chordeiles minor
Lesser, Chordeiles acutipennis
Nightjar:
Buff-collared, Caprimulgus ridgwayi
Jungle, Caprimulgus indicus
Puerto Rican, Caprimulgus noctitherus
Noddy:
Black, Anous minutus
Blue-gray, Procelsterna cerulea
Brown, Anous stolidus
Lesser, Anous tenuirostris
Nutcracker, Clark’s, Nucifraga columbiana
Nuthatch:
Brown-headed, Sitta pusilla
Pygmy, Sitta pygmaea
Red-breasted, Sitta canadensis
White-breasted, Sitta carolinensis
Oldsquaw (see DUCKS)
Oriole:
Altamira, Icterus gularis
Audubon’s, Icterus graduacauda
Black-cowled, Icterus dominicensis
Black-vented, Icterus wagleri
Hooded, Icterus cucullatus
Northern, Icterus galbula
Orchard, Icterus spurius
Scott’s, Icterus parisorum
Streak-backed, Icterus pustulatus
Osprey, Pandion haliaetus
Ovenbird, Seiurus aurocapillus
Oowl:
Barn (see Barn-Owl)
Barred, Strix varia
Boreal, Aegolius funereus
Burrowing, Athene cunicularia
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EIf, Micrathene whitneyi
Flammulated, Otus flammeolus
Great Gray, Strix nebulosa
Great Horned, Bubo virginianus
Hawk (see Hawk-Owl)
Long-eared, Asio otus
Pygmy (see Pygmy-Owl)
Saw-whet (see Saw-Whet Owl)
Screech (see Screech-Owl)
Short-eared, Asio flammeus
Snowy, Nyctea scandiaca
Spotted, Strix occidentalis
Oystercatcher:
American, Haematopus palliatus
Black, Haematopus bachmani
Parula:
Northern, Parula americana
Tropical, Parula pitiayumi
Pauraque, Common, Nyctidromus albicollis
Pelican:
American White, Pelecanus erythrorhynchos
Brown, Pelecanus occidentalis
Petrel:
Black-capped, Pterodroma hasitata
Bonin, Pterodroma hypoleuca
Bulwer’s, Bulweria bulwerii
Cook’s, Pterodroma cookii
Dark-rumped, Pterodroma phaeopygia
Herald, Pterodroma arminjoniana
Kermadec, Pterodroma neglecta
Mottled, Pterodroma inexpectata
Murphy’s, Pterodroma ultima
Storm (see Storm-Petrel)
White-necked, Pterodroma externa
Pewee:
Greater, Contopus pertinax
Lesser Antillean, Contopus latirostris
Wood (see Wood-Pewee)
Phainopepla, Phainopepla nitens
Phalarope:
Red, Phalaropus fulicaria
Red-necked, Phalaropus lobatus
Wilson’s, Phalaropus tricolor
Phoebe:
Black, Sayornis nigricans
Eastern, Sayornis phoebe
Say’s, Sayornis saya
Pigeon:
Band-tailed, Columba fasciata
Plain, Columba inornata
Red-billed, Columba flavirostris
Scaly-naped, Columba squamosa
White-crowned, Columba leucocephala
Pintail (see DUCKS)
Pipit:
Pechora, Anthus gustavi
Red-throated, Anthus cervinus
Sprague’s, Anthus spragueii
Tree (see Tree-Pipit)
Water, Anthus spinoletta
Plover:
Black-bellied, Pluvialis squatarola
Common Ringed, Charadrius hiaticula
Golden (see Golden-Plover)
Great Sand, Charadrius leschenaultii
Little Ringed, Charadrius dubius
Mongolian, Charadrius mongolus
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Mountain, Charadrius montanus
Piping, Charadrius melodus
Semipalmated, Charadrius semipalmatus
Snowy, Charadrius alexandrinus
Wilson’s, Charadrius wilsonia
Pochard (see DUCKS)
Poorwill, Common, Phalaenoptilus nuttallii
Puffin:
Atlantic, Fratercula arctica
Horned, Fratercula corniculata
Tufted, Fratercula cirrhata
Pygmy-Owl:
Ferruginous, Glaucidium brasilianum
Northern, Glaucidium gnoma
Pyrrhuloxia, Cardinalis sinuatus
Quail-Dove:
Bridled, Geotrygon mystacea
Key West, Geotrygon chrysia
Ruddy, Geotrygon montana
Rail:
Black, Laterallus jamaicensis
Clapper, Rallus longirostris
King, Rallus elegans
Sora (see Sora)
Virginia, Rallus limicola
Yellow, Coturnicops noveboracensis
Raven:
Chihuahuan, Corvus cryptoleucus
Common, Corvus corax
Razorbill, Alca torda
Redhead (see DUCKS)
Redpoll:
Common, Carduelis flammea
Hoary, Carduelis hornemanni
Redshank, Spotted, Tringa erythropus
Redstart:
American, Setophaga ruticilla
Painted, Myioborus pictus
Slaty-throated, Myioborus miniatus
Reed-Bunting:
Common, Emberiza schoeniculus
Pallas’, Emberiza pallasi
Roadrunner, Greater, Geococcyx californianus
Robin:
American, Turdus migratorius
Clay-colored, Turdus grayi
Rufous-backed, Turdus rufopalliatus
Rosefinch, Common, Carpodacus erythrinus
Rough-winged Swallow, Northern,
Stelgidopteryx serripennis
Rubythroat, Siberian, Luscinia calliope
Ruff, Philomachus pugnax
Sanderling, Calidris alba
Sandpiper:
Baird’s, Calidris bairdii
Broad-billed, Limicola falcinellus
Buff-breasted, Tryngites subruficollis
Common, Actitis hypoleucos
Curlew, Calidris ferruginea
Least, Calidris minutilla
Marsh, Tringa stagnatilis
Pectoral, Calidris melanotos
Purple, Calidris maritima
Rock, Calidris ptilocnemis
Semipalmated, Calidris pusilla
Sharp-tailed, Calidris acuminata
Solitary, Tringa solitaria
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Spoonbill, Eurynorhynchus pygmeus
Spotted, Actitis macularia
Stilt, Calidris himantopus
Terek, Xenus cinereus
Upland, Bartramia longicauda
Western, Calidris mauri
White-rumped, Calidris fuscicollis
Wood, Tringa glareola
Sapsucker:
Red-breasted, Sphyrapicus ruber
Williamson’s, Sphyrapicus thyroideus
Yellow-bellied, Sphyrapicus varius
Saw-whet Owl, Northern, Aegolius acadicus
Scaup (see DUCKS)
Scoter (see DUCKS)
Screech-Owl:
Eastern, Otus asio
Puerto Rican, Otus nudipes
Western, Otus kennicottii
Whiskered, Otus trichopsis
Sea-Eagle, Steller’s, Haliaeetus pelagicus
Seedeater, White-collared, Sporophila
torqueola
Shearwater:
Audubon’s, Puffinus Iherminieri
Black-vented, Puffinus opisthomelas
Buller’s, Puffinus bulleri
Christmas, Puffinus nativitatus
Cory’s, Calonectris diomedea
Flesh-footed, Puffinus carneipes
Greater, Puffinus gravis
Little, Puffinus assimilis
Manx, Puffinus puffinus
Pink-footed, Puffinus creatopus
Short-tailed, Puffinus tenuirostris
Sooty, Puffinus griseus
Townsend’s, Puffinus auricularis
Wedge-tailed, Puffinus pacificus
Shoveler (see DUCKS)
Shrike:
Loggerhead, Lanius ludovicianus
Northern, Lanius excubitor
Siskin, Pine, Carduelis pinus
Skimmer, Black, Rhynchops niger
Skua:
Great, Catharacta skua
South Polar, Catharacta maccormicki
Skylark, Eurasian, Alauda arvensis
Smew (see DUCKS)
Snipe:
Common, Gallinago gallinago
Jack, Lymnocryptes minimus
Pin-tailed, Gallinago stenura
Swinhoe’s, Gallinago megala
Solitaire, Townsend’s, Myadestes townsendi
Sora, Porzana carolina
Sparrow:
American Tree, Spizella arborea
Bachman’s, Aimophila aestivalis
Baird’s, Ammodramus bairdii
Black-chinned, Spizella atrogularis
Black-throated, Amphispiza bilineata
Botteri’s, Aimophila botterii
Brewer’s, Spizella breweri
Cassin’s, Aimophila cassinii
Chipping, Spizella passerina
Clay-colored, Spizella pallida
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Field, Spizella pusilla
Five-striped, Amphispiza quinquestriata
Fox, Passerella iliaca
Golden-crowned, Zonotrichia atricapilla
Grasshopper, Ammodramus savannarum
Harris’, Zonotrichia querula
Henslow’s, Ammodramus henslowii
Lark, Chondestes grammacus
Le Conte’s, Ammodramus leconteii
Lincoln’s, Melospiza lincolnii
Olive, Arremenops rufivirgatus
Rufous-crowned, Aimophila ruificeps
Rufous-winged, Aimophila carpalis
Sage, Amphispiza belli
Savannah, Passerculus sandwichensis
Seaside, Ammodramus maritimus
Sharp-tailed, Ammodramus caudacutus
Song, Melospiza melodia
Swamp, Melospiza georgiana
Vesper, Pooecetes gramineus
White-crowned, Zonotrichia leucophrys
White-throated, Zonotrichia albicollis
Worthen'’s, Spizella wortheni
Spoonbill, Roseate, Ajaia ajaja
Starling:
Ashy, Sturnus cineraceus
Violet-backed, Sturnus philippensis
Starthroat, Plain-capped Heliomaster
constantii,
Stilt, Black-necked, Himantopus mexicanus
Stint:
Little, Calidris minuta
Long-toed, Calidris subminuta
Rufous-necked, Calidris ruficollis
Temminck’s, Calidris temminckii
Stork, Wood, Mycteria americana
Storm-Petrel:
Ashy, Oceanodroma homochroa
Band-rumped, Oceanodroma castro
Black, Oceanodroma melania
Fork-tailed, Oceanodroma furcata
Leach’s, Oceanodroma leucorhoa
Least, Oceanodroma microsoma
Sooty, Oceanodroma tristrami
Wedge-rumped, Oceanodroma tethys
White-faced, Pelagadroma marina
Wilson’s, Oceanites oceanicus
Surfbird, Aphriza virgata
Swallow:
Bahama, Tachycineta cyaneoviridis
Bank, Riparia riparia
Barn, Hirundo rustica
Cave, Hirundo fulva
Cliff, Hirundo pyrrhonota
Rough-winged (see Rough-winged Swallow)
Tree, Tachycineta bicolor
Violet-green, Tachycineta thalassina
Swan:
Trumpeter, Cygnus buccinator
Tundra, Cygnus columbianus
Whooper, Cygnus cygnus
Swift:
Antillean Palm, Tachornis pheonicobia
Black, Cypseloides niger
Chimney, Chaetura pelagica
Common, Apus apus
Fork-tailed, Apus pacificus
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Needle-tailed (see Needletail)
Vaux’s, Chaetura vauxi
White-collared, Streptoprocne zonaris
White-throated, Aeronautes saxatalis
Tanager:
Hepatic, Piranga flava
Puerto Rican, Neospingus speculiferus
Scarlet, Piranga olivacea
Stripe-headed, Spindalis zena
Summer, Piranga rubra
Western, Piranga ludoviciana
Tattler:
Gray-tailed, Heteroscelus brevipes
Wandering, Heteroscelus incanus
Teal (see DUCKS)
Tern:
Aleutian, Sterna aleutica
Arctic, Sterna paradisaea
Black, Chlidonias niger
Black-naped, Sterna sumatrana
Bridled, Sterna anaethetus
Caspian, Sterna caspia
Common, Sterna hirundo
Elegant, Sterna elegans
Forster’s, Sterna forsteri
Gray-backed, Sterna lunata
Gull-billed, Sterna nilotica
Least, Sterna antillarum
Little, Sterna albifrons
Roseate, Sterna dougallii
Royal, Sterna maxima
Sandwich, Sterna sandvicensis
Sooty, Sterna fuscata
White, Gygis alba
White-winged, Chlidonias leucopterus
Thrasher:
Bendire’s, Toxostoma bendirei
Brown, Toxostoma rufum
California, Toxostoma redivivum
Crissal, Toxostoma crissale
Curve-billed, Toxostoma curvirostre
Le Conte’s, Toxostoma lecontei
Long-billed, Toxostoma longirostre
Pearly-eyed, Margarops fuscatus
Sage, Oreoscoptes montanus
Thrush:
Aztec, Ridgwayia pinicola
Blue Rock, Monticola solitarius
Dusky, Turdus naumanni
Eye-browed, Turdus obscurus
Gray-cheeked, Catharus minimus
Hawaiian, Phaeornis obscurus
Hermit, Catharus guttatus
Red-legged, Turdus plumbeus
Small Kauai, Phaeornis palmeri
Swainson’s, Catharus ustulatus
Varied, Ixoreus naevius
Wood, Hylocichla minima
Tit, Siberian, Parus cinctus
Titmouse:
Bridled, Parus wollweberi
Plain, Parus inornatus
Tufted, Parus bicolor
Towhee:
Abert’s, Pipilo aberti
Brown, Pipilo fuscus
Green-tailed, Pipilo chlorurus
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Rufous-sided, Pipilo erythrophthalmus
Tree-Pipit, Olive, Anthus hodgsoni
Trogon:

Eared, Euptilotus neoxenus

Elegant, Trogon elegans
Tropicbird:

Red-billed, Phaethon aethereus

Red-tailed, Phaethon rubricauda

White-tailed, Phaethon lepturus
Turnstone:

Black, Arenaria melanocephala

Ruddy, Arenaria interpres
Veery, Catharus fuscescens
Verdin, Auriparus flaviceps
Violet-Ear, Green, Colibri thalassinus
Vireo:

Bell’s Vireo bellii

Black-capped, Vireo atricapillus

Black-whiskered, Vireo altiloquus

Gray, Vireo vicinior

Hutton’s, Vireo huttoni

Philadelphia, Vireo philadelphicus

Puerto Rican, Vireo latimeri

Red-eyed, Vireo olivaceus

Solitary, Vireo solitarius

Warbling, Vireo gilvus

White-eyed, Vireo griseus

Yellow-throated, Vireo flavifrons
Vulture:

Black, Coragyps atratus

Turkey, Cathartes aura
Wagtail:

Black-backed, Motacilla lugens

Gray, Motacilla cinerea

White, Motacilla alba

Yellow, Motacilla flava
Warbler:

Adelaide’s, Dendroica adelaidae

Arctic, Phylloscopus borealis

Bachman’s Vermivora bachmanii

Bay-breasted, Dendroica castanea

Black-and-white, Mniotilta varia

Black-throated Blue, Dendroica caerulescens

Black-throated Gray, Dendroica nigrescens

Black-throated Green, Dendroica virens

Blackburnian, Dendroica fusca

Blackpoll, Dendroica striata

Blue-winged, Vermivora pinus

Canada, Wilsonia canadensis

Cape May, Dendroica tigrina

Cerulean, Dendroica cerulea

Chestnut-sided, Dendroica pensylvanica

Colima, Vermivora crissalis

Connecticut, Oporornis agilis

Elfin Woods, Dendroica angelae

Golden-cheeked, Dendroica chrysoparia

Golden-crowned, Basileuterus culicivorus

Golden-winged, Vermivora chrysoptera

Grace’s, Dendroica graciae

Grasshopper (see Grasshopper-Warbler)

Hermit, Dendroica occidentalis

Hooded, Wilsonia citrina

Kentucky, Oporornis formosus

Kirtland’s, Dendroica kirtlandii

Lucy’s, Vermivora luciae

MacGillivray’s, Oporornis tolmiei

Magnolia, Dendroica magnolia
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Mourning, Oporornis philadelphia

Nashville, Vermivora ruficapilla

Olive, Peucedramus taeniatus

Orange-crowned, Vermivora celata

Palm, Dendroica palmarum

Parula (see Parula)

Pine, Dendroica pinus

Prairie, Dendroica discolor

Prothonotary, Protonotaria citrea

Red-faced, Cardellina rubrifrons

Rufous-capped, Basileuterus rufifrons

Swainson’s, Limnothlypis swainsonii

Tennessee, Vermivora peregrina

Townsend’s, Dendroica townsendi

Virgina’s, Vermivora virginiae

Willow, Phylloscopus trochilus

Wilson’s, Wilsonia pusilla

Worm-eating, Helmitheros vermivorus

Yellow, Dendroica petechia

Yellow-rumped, Dendroica coronata

Yellow-throated, Dendroica dominica
Waterthrush:

Louisiana, Seiurus motacilla

Northern, Seiurus noveboracensis
Waxwing:

Bohemian, Bombycilla garrulus

Cedar, Bombycilla cedrorum
Wheatear, Northern, Oenanthe oenanthe
Whimbrel, Numenius phaeopus
Whip-poor-will, Caprimulgus vociferus
Whistling-Duck (see DUCKS)
Wigeon (see DUCKS)
Willet, Catoptrophorus semipalmatus
Wood-Pewee:

Eastern, Contopus virens

Western, Contopus sordidulus
Woodcock:

American, Scolopax minor

Eurasian, Scolopax rusticola
Woodpecker:

Acorn, Melanerpes formicivorus

Black-backed, Picoides arcticus

Downy, Picoides pubescens

Gila, Melanerpes uropygialis

Golden-fronted, Melanerpes aurifrons

Hairy, Picoides villosus

Ivory-billed, Campephilus principalis

Ladder-backed, Picoides scalaris

Lewis’, Melanerpes lewis

Nuttall’s, Picoides nuttallii

Pileated, Dryocopus pileatus

Puerto Rican, Melanerpes portoricensis

Red-bellied, Melanerpes carolinus

Red-cockaded, Picoides borealis

Red-headed, Melanerpes erythrocephalus

Strickland’s, Picoides stricklandi

Three-toed, Picoides tridactylus

White-headed, Picoides albolarvatus
Woodstar, Bahama, Calliphlox evelynae
Wren:

Bewick’s Thryomanes bewickii

Cactus, Campylorhynchus brunneicapillus

Canyon, Catherpes mexicanus

Carolina, Thryothorus ludovicianus

House, Troglodytes aedon

Marsh, Cistothorus palustris

Rock, Salpinctes obsoletus
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Sedge, Cistothorus platensis
Winter, Troglodytes troglodytes
Wryneck, Eurasian, Jynx torquilla
Yellowlegs:
Greater, Tringa melanoleuca
Lesser, Tringa flavipes
Yellowthroat:
Common, Geothlypis trichas
Gray-crowned, Geothlypis poliocephala

Il. TAXONOMIC LISTING

ORDER GAVIIFORMES
FAMILY GAVIIDAE
Gavia stellata, Red-throated Loon
Gavia arctica, Arctic Loon
Gavia immer, Common Loon
Gavia adamsii, Yellow-billed Loon
ORDER PODICIPEDIFORMES
FAMILY PODICIPEDIDAE

Tachybaptus dominicus, Least Grebe
Podilymbus podiceps, Pied-billed Grebe
Podiceps auritus, Horned Grebe
Podiceps grisegena, Red-necked Grebe
Podiceps nigricollis, Eared Grebe
Aechmophorus occidentalis, Western Grebe
ORDER PROCELLARIIFORMES
FAMILY DIOMEDEIDAE

Diomedea albatrus, Short-tailed Albatross

Diomedea nigripes, Black-footed Albatross

Diomedea immutabilis, Laysan Albatross

Diomedea chlororhynchos, Yellow-nosed Al-
batross

FAMILY PROCELLARIIDAE

Fulmarus glacialis, Northern Fulmar
Pterodroma hasitata, Black-capped Petrel
Pterodroma phaeopygia, Dark-rumped Pe-
trel
Pterodroma externa, White-necked Petrel
Pterodroma inexpectata, Mottled Petrel
Pterodroma ultima, Murphy’s Petrel
Pterodroma neglecta, Kermadec Petrel
Pterodroma arminjoniana, Herald Petrel
Pterodroma cookii, Cook’s Petrel
Pterodroma hypoleuca, Bonin Petrel
Bulweria bulwerii, Bulwer’s Petrel
Calonectris diomedea, Cory’s Shearwater
Puffinus creatopus, Pink-footed Shearwater
Puffinus carneipes, Flesh-footed Shearwater
Puffinus gravis, Greater Shearwater
Puffinus pacificus, Wedge-tailed Shearwater
Puffinus bulleri, Buller’s Shearwater
Puffinus griseus, Sooty Shearwater
Puffinus tenuirostris, Short-tailed
Shearwater
Puffinus nativitatis, Christmas Shearwater
Puffinus puffinus, Manx Shearwater

Puffinus opisthomelas, Black-vented
Shearwater

Puffinus auricularis, Townsend’s
Shearwater

Puffinus assimilis, Little Shearwater
Puffinus Iherminieri, Audubon’s Shearwater

FAMILY HYDROBATIDAE
Oceanites oceanicus, Wilson’s Storm-Petrel
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Pelagodroma marina, White-faced Storm-Pe-

trel

Oceanodroma furcata, Fork-tailed Storm-
Petrel

Oceanodroma leucorhoa, Leach’s Storm-Pe-
trel

Oceanodroma homochroa, Ashy Storm-Pe-
trel

Oceanodroma castro, Band-rumped Storm-
Petrel

Oceanodroma tethys, Wedge-rumped Storm-
Petrel

Oceanodroma melania, Black Storm-Petrel
Oceanodroma tristrami, Sooty Storm-Petrel
Oceanodroma microsoma, Least Storm-Pe-
trel
ORDER PELECANIFORMES
FAMILY PHAETHONTIDAE
Phaethon lepturus, White-tailed Tropicbird
Phaethon aethereus, Red-billed Tropicbird
Phaethon rubricauda, Red-tailed Tropicbird
FAMILY SULIDAE
Sula dactylatra, Masked Booby
Sula nebouxii, Blue-footed Booby
Sula leucogaster, Brown Booby
Sula sula, Red-footed Booby
Sula bassanus, Northern Gannet
FAMILY PELECANIDAE

Pelecanus erythrorhynchos, American White
Pelican
Pelecanus occidentalis, Brown Pelican
FAMILY PHALACROCORACIDAE
Phalacrocorax carbo, Great Cormorant
Phalacrocorax auritus, Double-crested Cor-

morant
Phalacrocorax olivaceus, Olivaceous Cor-
morant
Phalacrocorax penicillatus, Brandt’s Cor-
morant

Phalacrocorax pelagicus, Pelagic Cormorant
Phalacrocorax urile, Red-faced Cormorant

FAMILY ANHINGIDAE
Anhinga anhinga, Anhinga
FAMILY FREGATIDAE
Fregata magnificens,
Frigatebird
Fregata minor, Great Frigatebird
Fregata ariel, Lesser Frigatebird
ORDER CICONIIFORMES
FAMILY ARDEIDAE

Botaurus lentiginosus, American Bittern
Ixobrychus exilis, Least Bittern
Ixobrychus sinensis, Chinese Bittern
Ixobrychus eurhythmus, Schrenk’s Bittern
Ardea herodias, Great Blue Heron
Casmerodius albus, Great Egret

Egretta eulophotes, Chinese Egret
Egretta sacra, Pacific Reef Heron
Egretta intermedia, Plumed Egret
Egretta thula, Snowy Egret

Egretta caerulea, Little Blue Heron
Egretta tricolor, Tricolored Heron
Egretta rufescens, Reddish Egret

Magnificent
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Bubulcus ibis, Cattle Egret
Butorides striatus, Green-backed Heron

Nycticorax nycticorax, Black-crowned
Night-Heron
Nycticorax melanolophus, Malay Night-

Heron
Nycticorax goisagi, Japanese Night-Heron
Nycticorax violaceus, Yellow-crowned Night-
Heron
FAMILY THRESKIORNITHIDAE
Eudocimus albus, White Ibis
Eudocimus ruber, Scarlet Ibis
Plegadis falcinellus, Glossy Ibis
Plegadis chihi, White-faced Ibis
Ajaia ajaja, Roseate Spoonbill
FAmMILY CICONIIDAE
Jabiru mycteria, Jabiru
Mycteria americana, Wood Stork
ORDER PHOENICOPTERIFORMES
FAMILY PHOENICOPTERIDAE
Phoenicopterus ruber, Greater Flamingo
ORDER ANSERIFORMES
FAMILY ANATIDAE

Dendrocygna bicolor, Fulvous Whistling-

Duck
Dendrocygna  autumnalis, Black-bellied
Whistling-Duck
Dendrocygna arborea, West Indian Whis-

tling-Duck
Cygnus columbianus, Tundra Swan
Cygnus cygnus, Whooper Swan
Cygnus buccinator, Trumpeter Swan
Anser fabalis, Bean Goose
Anser albifrons, Greater
Goose
Chen caerulescens, Snow Goose
Chen rossii, Ross’ Goose
Chen canagica, Emperor Goose
Branta bernicla, Brant
Branta leucopsis, Barnacle Goose
Branta canadensis, Canada Goose
Nesochen sandvicensis, Hawaiian Goose
Aix sponsa, Wood Duck
Anas crecca, Green-winged Teal
Anas formosa, Baikal Teal
Anas falcata, Falcated Teal
Anas rubripes, American Black Duck
Anas fulvigula, Mottled Duck
Anas platyrhynchos, Mallard
Anas wyvilliana, Hawaiian Duck
Anas laysanensis, Laysan Duck
Anas bahamensis, White-cheeked Pintail
Anas acuta, Northern Pintail
Anas querquedula, Garganey
Anas discors, Blue-winged Teal
Anas cyanoptera, Cinnamon Teal
Anas clypeata, Northern Shoveler
Anas strepera, Gadwall
Anas penelope, Eurasian Wigeon
Anas americana, American Wigeon
Aythya ferina, Common Pochard
Aythya valisineria, Canvasback
Aythya americana, Redhead
Aythya baeri, Baer’s Pochard

White-fronted
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Aythya collaris, Ring-necked Duck
Aythya fuligula, Tufted Duck
Aythya marila, Greater Scaup
Aythya affinis, Lesser Scaup
Somateria mollissima, Common Eider
Somateria spectabilis, King Eider
Somateria fischeri, Spectacled Eider
Polysticta stelleri, Steller’s Eider
Histrionicus histrionicus, Harlequin Duck
Clangula hyemalis, Oldsquaw
Melanitta nigra, Black Scoter
Melanitta perspicillata, Surf Scoter
Melanitta fusca, White-winged Scoter
Bucephala clangula, Common Goldeneye
Bucephala islandica, Barrow’s Goldeneye
Bucephala albeola, Bufflehead
Mergellus albellus, Smew
Lophodytes cucullatus, Hooded Merganser
Mergus merganser, Common Merganser
Mergus serrator, Red-breasted Merganser
Oxyura jamaicensis, Ruddy Duck
Oxyura dominica, Masked Duck

ORDER FALCONIFORMES

FAmMILY CATHARTIDAE

Coragyps atratus, Black Vulture
Cathartes aura, Turkey Vulture
Gymnogyps californianus, California Condor

FAMILY ACCIPITRIDAE

Pandion haliaetus, Osprey
Chondrohierax uncinatus, Hook-billed Kite
Elanoides forficatus, American Swallow-
tailed Kite
Elanus caeruleus, Black-shouldered Kite
Rostrhamus sociabilis, Snail Kite
Ictinia mississippiensis, Mississippi Kite
Milvus migrans, Black Kite
Haliaeetus leucocephalus, Bald Eagle
Haliaeetus albicilla, White-tailed Eagle
Haliaeetus pelagicus, Steller’s Sea-Eagle
Circus cyaneus, Northern Harrier
Accipiter gularis, Asiatic Sparrow Hawk
Accipiter striatus, Sharp-shinned Hawk
Accipiter cooperii, Cooper’s Hawk
Accipiter gentilis, Northern Goshawk
Buteogallus anthracinus, Common Black-
Hawk
Parabuteo unicinctus, Harris’ Hawk
Buteo nitidus, Gray Hawk
Buteo lineatus, Red-shouldered Hawk
Buteo platypterus, Broad-winged Hawk
Buteo brachyurus, Short-tailed Hawk
Buteo swainsoni, Swainson’s Hawk
Buteo albicaudatus, White-tailed Hawk
Buteo albonotatus, Zone-tailed Hawk
Buteo solitarius, Hawaiian Hawk
Buteo jamaicensis, Red-tailed Hawk
Buteo regalis, Ferruginous Hawk
Buteo lagopus, Rough-legged Hawk
Aquila chrysaetos, Golden Eagle

FAMILY FALCONIDAE

Polyborus plancus, Crested Caracara
Falco tinnunculus, Eurasian Kestrel
Falco sparverius, American Kestrel
Falco columbarius, Merlin

Falco femoralis, Aplomado Falcon
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Falco peregrinus, Peregrine Falcon
Falco rusticolus, Gyrfalcon
Falco mexicanus, Prairie Falcon
ORDER GRUIFORMES
FAMILY RALLIDAE

Coturnicops noveboracensis, Yellow Rail
Laterallus jamaicensis, Black Rail

Crex crex, Corn Crake

Rallus longirostris, Clapper Rail

Rallus elegans, King Rail

Rallus limicola, Virginia Rail

Porzana carolina, Sora

Porzana flaviventer, Yellow-breasted Crake
Porphyrula martinica, Purple Gallinule
Gallinula chloropus, Common Moorhen
Fulica atra, Eurasian Coot

Fulica americana, American Coot
Fulica caribaea, Caribbean Coot

FAMILY ARAMIDAE
Aramus guarauna, Limpkin
FAMILY GRUIDAE

Grus canadensis, Sandhill Crane

Grus grus, Common Crane

Grus americana, Whooping Crane
ORDER CHARADRIIFORMES
FAMILY CHARADRIIDAE

Vanellus vanellus, Northern Lapwing
Pluvialis squatarola, Black-bellied Plover
Pluvialis dominica, Lesser Golden-Plover
Charadrius mongolus, Mongolian Plover
Charadrius leschenaultii, Great Sand Plover
Charadrius alexandrinus, Snowy Plover
Charadrius wilsonia, Wilson’s Plover
Charadrius hiaticula, Common Ringed Plov-
er
Charadrius
Plover
Charadrius melodus, Piping Plover
Charadrius dubius, Little Ringed Plover
Charadrius vociferus, Killdeer
Charadrius montanus, Mountain Plover
Charadrius morinellus, Eurasian Dotterel

FAMILY HAEMATOPODIDAE

Haematopus palliatus,
Oystercatcher
Haematopus bachmani, Black Oystercatcher

FAMILY RECURVIROSTRIDAE

Himantopus mexicanus, Black-necked Stilt
Recurvirostra americana, American Avocet

FAamMILY JACANIDAE
Jacana spinosa, Northern Jacana
FAMILY, SCOLOPACIDAE

Tringa nebularia, Common Greenshank
Tringa melanoleuca, Greater Yellowlegs
Tringa flavipes, Lesser Yellowlegs

Tringa stagnatilis, Marsh Sandpiper
Tringa erythropus, Spotted Redshank
Tringa glareola, Wood Sandpiper

Tringa solitaria, Solitary Sandpiper
Catoptrophorus semipalmatus, Willet
Heteroscelus incanus, Wandering Tattler
Heteroscelus brevipes, Gray-tailed Tattler

semipalmatus, Semipalmated

American

21

§10.13

Actitis hypoleucos, Common Sandpiper
Actitis macularia, Spotted Sandpiper
Xenus cinereus, Terek Sandpiper
Bartramia longicauda, Upland Sandpiper
Numenius minutus, Least Curlew
Numenius borealis, Eskimo Curlew
Numenius phaeopus, Whimbrel

Numenius tahitiensis, Bristle-thighed Cur-
lew

Numenius madagascariensis, Far Eastern
Curlew

Numenius americanus, Long-billed Curlew

Limosa limosa, Black-tailed Godwit

Limosa haemastica, Hudsonian Godwit

Limosa lapponica, Bar-tailed Godwit

Limosa fedoa, Marbled Godwit

Arenaria interpres, Ruddy Turnstone

Arenaria melanocephala, Black Turnstone

Aphriza virgata, Surfbird

Calidris tenuirostris, Great Knot

Calidris canutus, Red Knot

Calidris alba, Sanderling

Calidris pusilla, Semipalmated Sandpiper

Calidris mauri, Western Sandpiper

Calidris ruficollis, Rufous-necked Stint

Calidris minuta, Little Stint

Calidris temminckii, Temminck’s Stint

Calidris subminuta, Long-toed Stint

Calidris minutilla, Least Sandpiper

Calidris fuscicollis, White-rumped Sandpiper

Calidris bairdii, Baird’s Sandpiper

Calidris melanotos, Pectoral Sandpiper

Calidris acuminata, Sharp-tailed Sandpiper

Calidris maritima, Purple Sandpiper

Calidris ptilocnemis, Rock Sandpiper

Calidris alpina, Dunlin

Calidris ferruginea, Curlew Sandpiper

Calidris himantopus, Stilt Sandpiper

Eurynorhynchus pygmeus, Spoonbill Sand-
piper

Limicola falcinellus, Broad-billed Sandpiper

Tryngites subruficollis, Buff-breasted Sand-
piper

Philomachus pugnax, Ruff

Limnodromus griseus, Short-billed
Dowitcher

Limnodromus scolopaceus, Long-billed
Dowitcher

Lymnocryptes minimus, Jack Snipe
Gallinago gallinago, Common Snipe
Gallinago stenura, Pin-tailed Snipe
Gallinago megala, Swinhoe’s Snipe
Scolopax rusticola, Eurasian Woodcock
Scolopax minor, American Woodcock
Phalaropus tricolor, Wilson’s Phalarope
Phalaropus lobatus, Red-necked Phalarope
Phalaropus fulicaria, Red Phalarope

FAMILY LARIDAE

Stercorarius pomarinus, Pomarine Jaeger
Stercorarius parasiticus, Parasitic Jaeger
Stercorarius longicaudus, Long-tailed Jaeger
Catharacta skua, Great Skua

Catharacta maccormicki, South Polar Skua
Larus atricilla, Laughing Gull

Larus pipixcan, Franklin’s Gull

Larus minutus, Little Gull
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Larus ridibundus, Common Black-headed
Gull
Larus philadelphia, Bonaparte’s Gull
Larus heermanni, Heermann’s Gull
Larus canus, Mew Gull
Larus delawarensis, Ring-billed Gull
Larus californicus, California Gull
Larus argentatus, Herring Gull
Larus thayeri, Thayer’s Gull
Larus glaucoides, Iceland Gull
Larus fuscus, Lesser Black-backed Gull
Larus schistisagus, Slaty-backed Gull
Larus livens, Yellow-footed Gull
Larus occidentalis, Western Gull
Larus glaucescens, Glaucous-winged Gull
Larus hyperboreus, Glaucous Gull
Larus marinus, Great Black-backed Gull
Rissa tridactyla, Black-legged Kittiwake
Rissa brevirostris, Red-legged Kittiwake
Rhodostethia rosea, Ross’ Gull
Xema sabini, Sabine’s Gull
Pagophila eburnea, Ivory Gull
Sterna nilotica, Gull-billed Tern
Sterna caspia, Caspian Tern
Sterna maxima, Royal Tern
Sterna elegans, Elegant Tern
Sterna sandvicensis, Sandwich Tern
Sterna dougallii, Roseate Tern
Sterna hirundo, Common Tern
Sterna paradisaea, Arctic Tern
Sterna aleutica, Aleutian Tern
Sterna forsteri, Forster’s Tern
Sterna antillarum, Least Tern
Sterna albifrons, Little Tern
Sterna sumatrana, Black-naped Tern
Sterna lunata, Gray-backed Tern
Sterna anaethetus, Bridled Tern
Sterna fuscata, Sooty Tern
Chlidonias leucopterus, White-winged Tern
Chlidonias niger, Black Tern
Anous stolidus, Brown Noddy
Anous minutus, Black Noddy
Anous tenuirostris, Lesser Noddy
Procelsterna cerulea, Blue-Gray Noddy
Gygis alba, White Tern
Rynchops niger, Black Skimmer
FAMILY ALCIDAE

Alle alle, Dovekie

Uria aalge, Common Murre

Uria lomvia, Thick-billed Murre
Alca torda, Razorbill

Cepphus grylle, Black Guillemot
Cepphus columba, Pigeon Guillemot

Brachyramphus marmoratus, Marbled
Murrelet

Brachyramphus brevirostris, Kittlitz’'s
Murrelet

Synthliboramphus hypoleucus, Xantus’
Murrelet

Synthliboramphus craveri, Craveri’s
Murrelet

Synthliboramphus antiquus, Ancient
Murrelet

Ptychoramphus aleuticus, Cassin’s Auklet
Cyclorrhynchus psittacula, Parakeet Auklet
Aethia pusilla, Least Auklet
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Aethia pygmaea, Whiskered Auklet

Aethia cristatella, Crested Auklet
Cerorhinca monocerata, Rhinoceros Auklet
Fratercula cirrhata, Tufted Puffin
Fratercula arctica, Atlantic Puffin
Fratercula corniculata, Horned Puffin

ORDER COLUMBIFORMES
FAMILY COLUMBIDAE

Columba squamosa, Scaly-naped Pigeon

Columba leucocephala, White-crowned Pi-
geon

Columba flavirostris, Red-billed Pigeon

Columba inornata, Plain Pigeon

Columba fasciata, Band-tailed Pigeon

Zenaida asiatica, White-winged Dove

Zenaida aurita, Zenaida Dove

Zenaida macroura, Mourning Dove

Columbina inca, Inca Dove

Columbina passerina, Common Ground-Dove

Columbina talpacoti, Ruddy Ground-Dove

Leptotila verreauxi, White-tipped Dove

Geotrygon chrysia, Key West Quail-Dove

Geotrygon mystacea, Bridled Quail-Dove

Geotrygon montana, Ruddy Quail-Dove

ORDER CUCULIFORMES
FAmMILY CUCULIDAE

Cuculus canorus, Common Cuckoo

Cuculus saturatus, Oriental Cuckoo

Cuculus fugax, Hodgson’s Hawk-Cuckoo

Coccyzus  erythropthalmus, Black-billed
Cuckoo

Coccyzus americanus, Yellow-billed Cuckoo

Coccyzus minor, Mangrove Cuckoo

Geococcyx californianus, Greater Road-
runner
Saurothera vieilloti, Puerto Rican Lizard-
Cuckoo

Crotophaga ani, Smooth-billed Ani
Crotophaga sulcirostris, Groove-billed Ani

ORDER STRIGIFORMES
FAMILY TYTONIDAE

Tyto alba, Common Barn-Owl
FAMILY STRIGIDAE

Otus flammeolus, Flammulated Owl

Otus asio, Eastern Screech-Owl

Otus kennicottii, Western Screech-Owl

Otus trichopsis, Whiskered Screech-Owl

Otus nudipes, Puerto Rican Screech-Owl

Bubo virginianus, Great Horned Owl

Nyctea scandiaca, Snowy Owl

Surnia ulula, Northern Hawk-Owl

Glaucidium gnoma, Northern Pygmy-Owl

Glaucidium brasilianum, Ferruginous
Pygmy-Owl

Micrathene whitneyi, EIf Owl

Athene cunicularia, Burrowing Owl

Strix occidentalis, Spotted Owl

Strix varia, Barred Owl

Strix nebulosa, Great Gray Owl

Asio otus, Long-eared Owl

Asio flammeus, Short-eared Owl

Aegolius funereus, Boreal Owl

Aegolius acadicus, Northern Saw-whet Owl

ORDER CAPRIMULGIFORMES
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FAMILY CAPRIMULGIDAE

Chordeiles acutipennis, Lesser Nighthawk
Chordeiles minor, Common Nighthawk
Chordeiles gundlachii, Antillean Nighthawk
Nyctidromus albicollis, Common Pauraque
Phalaenoptilus nuttallii, Common Poorwill

Caprimulgus  carolinensis, Chuck-will’s-
widow

Caprimulgus ridgwayi, Buff-collared
Nightjar

Caprimulgus vociferus, Whip-poor-will
Caprimulgus noctitherus, Puerto
Nightjar
Caprimulgus indicus, Jungle Nightjar
ORDER APODIFORMES
FAMILY APODIDAE

Cypseloides niger, Black Swift

Streptoprocne zonaris, White-collared Swift

Chaetura pelagica, Chimney Swift

Chaetura vauxi, Vaux’s Swift

Hirundapus caudacutus, White-throated
Needletail

Apus apus, Common Swift

Apus pacificus, Fork-tailed Swift

Aeronautes saxatalis, White-throated Swift

Tachornis phoenicobia, Antillean Palm
Swift

FAMILY TROCHILIDAE

Colibri thalassinus, Green Violet-ear
Anthracothorax dominicus, Antillean Mango
Anthracothorax viridis, Green Mango
Eulampis holosericeus, Green-throated Carib
Orthorhynchus cristatus, Antillean Crested
Hummingbird
Chlorostilbon maugaeus, Puerto Rican Em-
erald
Cynanthus
mingbird
Hylocharis leucotis, White-eared Humming-
bird
Amazilia beryllina, Berylline Hummingbird
Amazilia yucatanensis, Buff-bellied Hum-

Rican

latirostris, Broad-billed Hum-

mingbird

Amazilia violiceps, Violet-crowned Hum-
mingbird

Lampornis clemenciae, Blue-throated Hum-
mingbird

Eugenes fulgens, Magnificent Hummingbird

Heliomaster constantii, Plain-capped
Starthroat

Calliphlox evelynae, Bahama Woodstar

Calothorax lucifer, Lucifer Hummingbird

Archilochus colubris, Ruby-throated Hum-
mingbird

Archilochus alexandri, Black-chinned Hum-
mingbird

Calypte anna, Anna’s Hummingbird

Calypte costae, Costa’s Hummingbird

Stellula calliope, Calliope Hummingbird

Selasphorus platycercus, Broad-tailed Hum-
mingbird

Selasphorus rufus, Rufous Hummingbird

Selasphorus sasin, Allen’s Hummingbird

ORDER TROGONIFORMES

FAMILY TROGONIDAE
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Trogon elegans, Elegant Trogon
Euptilotus neoxenus, Eared Trogon
ORDER CORACIIFORMES
FAMILY UPUPIDAE
Upupa epops, Hoopoe
FAMILY ALCEDINIDAE
Ceryle torquata, Ringed Kingfisher
Ceryle alcyon, Belted Kingfisher
Chloroceryle americana, Green Kingfisher
ORDER PICIFORMES
FAMILY PICIDAE
Jynx torquilla, Eurasian Wryneck
Melanerpes lewis, Lewis’ Woodpecker
Melanerpes erythrocephalus, Red-headed
Woodpecker
Melanerpes formicivorus, Acorn Woodpecker
Melanerpes uropygialis, Gila Woodpecker
Melanerpes aurifrons, Golden-fronted Wood-

pecker

Melanerpes carolinus, Red-bellied Wood-
pecker

Melanerpes portoricensis, Puerto Rican
Woodpecker

Sphyrapicus varius, Yellow-bellied Sap-
sucker

Sphyrapicus ruber, Red-breasted Sapsucker

Sphyrapicus thyroideus, Williamson’s Sap-
sucker

Picoides
pecker

Picoides nuttallii, Nuttall’s Woodpecker

Picoides pubescens, Downy Woodpecker

Picoides villosus, Hairy Woodpecker

Picoides stricklandi, Strickland’s Wood-
pecker

Picoides borealis, Red-cockaded Woodpecker

Picoides albolarvatus, White-headed Wood-
pecker

Picoides tridactylus, Three-toed Woodpecker

Picoides arcticus, Black-backed Woodpecker

Colaptes auratus, Northern Flicker

Dryocopus pileatus, Pileated Woodpecker

Campephilus principalis, Ivory-billed Wood-
pecker

ORDER PASSERIFORMES
FAMILY TYRANNIDAE

Elaenia martinica, Caribbean Elaenia

Camptostoma imberbe, Northern Beardless-
Tyrannulet

Contopus borealis, Olive-sided Flycatcher

Contopus pertinax, Greater Pewee

Contopus sordidulus, Western Wood-Pewee

Contopus virens, Eastern Wood-Pewee

Contopus latirostris, Lesser Antillean Pewee

Empidonax flaviventris, Yellow-bellied
Flycatcher

Empidonax virescens, Acadian Flycatcher

Empidonax alnorum, Alder Flycatcher

Empidonax traillii, Willow Flycatcher

Empidonax minimus, Least Flycatcher

Empidonax hammondii, Hammond’s
Flycatcher

Empidonax oberholseri, Dusky Flycatcher

Empidonax wrightii, Gray Flycatcher

scalaris, Ladder-Backed Wood-
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Empidonax difficilis, Western Flycatcher

Empidonax fulvifrons, Buff-breasted
Flycatcher

Sayornis nigricans, Black Phoebe

Sayornis phoebe, Eastern Phoebe

Sayornis saya, Say’s Phoebe

Pyrocephalus rubinus, Vermilion Flycatcher

Myiarchus tuberculifer, Dusky-capped
Flycatcher

Myiarchus cinerascens, Ash-throated
Flycatcher

Myiarchus nuttingi, Nutting’s Flycatcher

Myiarchus crinitus, Great Crested
Flycatcher

Myiarchus tyrannulus, Brown-crested
Flycatcher

Myiarchus  antillarum, Puerto Rican
Flycatcher

Pitangus sulphuratus, Great Kiskadee

Myiodynastes luteiventris, Sulpher-bellied
Flycatcher

Tyrannus melancholicus, Tropical Kingbird

Tyrannus couchii, Couch’s Kingbird

Tyrannus vociferans, Cassin’s Kingbird

Tyrannus crassirostris, Thick-billed
Kingbird

Tyrannus verticalis, Western Kingbird

Tyrannus tyrannus, Eastern Kingbird

Tyrannus dominicensis, Gray Kingbird

Tyrannus caudifasciatus, Loggerhead
Kingbird

Tyrannus forficatus, Scissor-tailed
Flycatcher

Tyrannus savana, Fork-tailed Flycatcher

Pachyramphus aglaiae, Rose-throated
Becard

FAMILY ALAUDIDAE

Alauda arvensis, Eurasian Skylark
Eremophila alpestris, Horned Lark

FAMILY HIRUNDINIDAE

Progne subis, Purple Martin

Progne cryptoleuca, Cuban Martin

Progne dominicensis, Caribbean Martin

Progne chalybea, Gray-breasted Martin

Tachycineta bicolor, Tree Swallow

Tachycineta thalassina, Violet-green Swal-
low

Tachycineta cyaneoviridis, Bahama Swallow

Stelgidopteryx serripennis, Northern Rough-
winged Swallow

Riparia riparia, Bank Swallow

Hirundo pyrrhonota, Cliff Swallow

Hirundo fulva, Cave Swallow

Hirundo rustica, Barn Swallow

Delichon urbica, Common House-Martin

FAMILY CORVIDAE

Perisoreus canadensis, Gray Jay

Cyanocitta stelleri, Steller’s Jay

Cyanocitta cristata, Blue Jay

Cyanocorax yncas, Green Jay

Cyanocorax morio, Brown Jay

Aphelocoma coerulescens, Scrub Jay
Aphelocoma ultramarina, Gray-breasted Jay
Gymnorhinus cyanocephalus, Pinyon Jay
Nucifraga columbiana, Clark’s Nutcracker
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Pica pica, Black-billed Magpie

Pica nuttalli, Yellow-billed Magpie

Corvus brachyrhynchos, American Crow
Corvus caurinus, Northwestern Crow
Corvus leucognaphalus, White-necked Crow
Corvus imparatus, Mexican Crow

Corvus ossifragus, Fish Crow

Corvus hawaiiensis, Hawaiian Crow

Corvus cryptoleucus, Chihuahuan Raven
Corvus corax, Common Raven

FAMILY PARIDAE

Parus atricapillus, Black-capped Chickadee
Parus carolinensis, Carolina Chickadee
Parus sclateri, Mexican Chickadee
Parus gambeli, Mountain Chickadee
Parus cinctus, Siberian Tit
Parus hudsonicus, Boreal Chickadee
Parus rufescens, Chestnut-backed Chick-
adee
Parus wollweberi, Bridled Titmouse
Parus inornatus, Plain Titmouse
Parus bicolor, Tufted Titmouse
FAMILY REMIZIDAE
Auriparus flaviceps, Verdin
FAMILY AEGITHALIDAE
Psaltriparus minimus, Bushtit
FAMILY SITTIDAE
Sitta canadensis, Red-breasted Nuthatch
Sitta carolinensis, White-breasted Nuthatch
Sitta pygmaea, Pygmy Nuthatch
Sitta pusilla, Brown-headed Nuthatch
FAmMILY CERTHIIDAE
Certhia americana, Brown Creeper
FAMILY TROGLODYTIDAE
Campylorhynchus brunneicapillus,
Wren
Salpinctes obsoletus, Rock Wren
Catherpes mexicanus, Canyon Wren
Thryothorus ludovicianus, Carolina Wren
Thryomanes bewickii, Bewick’s Wren
Troglodytes aedon, House Wren
Troglodytes troglodytes, Winter Wren
Cistothorus platensis, Sedge Wren
Cistothorus palustris, Marsh Wren
FAMILY CINCLIDAE
Cinclus mexicanus, American Dipper
FAMILY MUSCICAPIDAE
SUBFAMILY SYLVIINAE

Locustella ochotensis, Middendorff’s Grass-
hopper-Warbler

Phylloscopus borealis, Arctic Warbler

Phylloscopus trochilus, Willow Warbler

Regulus satrapa, Golden-crowned Kinglet

Regulus calendula, Ruby-crowned Kinglet

Polioptila caerulea, Blue-gray Gnatcatcher

Cactus

Polioptila melanura, Black-tailed
Gnatcatcher
Polioptila nigriceps, Black-capped
Gnatcatcher
SUBFAMILY MUSCICAPINAE
Muscicapa griseisticta, Gray-spotted
Flycatcher
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Muscicapa narcissina, Narcissus Flycatcher
SuBFAMILY TURDINAE

Luscinia calliope, Siberian Rubythroat

Luscinia svecica, Bluethroat

Monticola solitarius, Blue Rock Thrush

Oenanthe oenanthe, Northern Wheatear

Sialis sialis, Eastern Bluebird

Sialis mexicana, Western Bluebird

Sialis currucoides, Mountain Bluebird

Myadestes townsendi, Townsend’s Solitaire

Phaeornis obscurus, Hawaiian Thrush

Phaeornis palmeri, Small Kauai Thrush

Catharus fuscescens, Veery

Catharus minimus, Gray-cheeked Thrush

Catharus ustulatus, Swainson’s Thrush

Catharus guttatus, Hermit Thrush

Hylocichla mustelina, Wood Thrush

Turdus plumbeus, Red-legged Thrush

Turdus obscurus, Eye-browed Thrush

Turdus naumanni, Dusky Thrush

Turdus pilaris, Fieldfare

Turdus grayi, Clay-colored Robin

Turdus rufopalliatus, Rufous-backed Robin

Turdus migratorius, American Robin

Ixoreus naevius, Varied Thrush

Ridgwayia pinicola, Aztec Thrush

FAMILY MIMIDAE

Dumetella carolinensis, Gray Catbird
Mimus polyglottos, Northern Mockingbird
Oreoscoptes montanus, Sage Thrasher
Toxostoma rufum, Brown Thrasher
Toxostoma longirostre, Long-billed Thrasher
Toxostoma bendirei, Bendire’s Thrasher
Toxostoma curvirostre, Curve-billed Thrash-
er
Toxostoma redivivum, California Thrasher
Toxostoma crissale, Crissal Thrasher
Toxostoma lecontei, Le Conte’s Thrasher
Margarops fuscatus, Pearly-eyed Thrasher
FAMILY PRUNELLIDAE
Prunella montanella, Siberian Accentor
FAMILY MOTACILLIDAE
Motacilla flava, Yellow Wagtail
Motacilla cinerea, Gray Wagtail
Motacilla alba, White Wagtail
Motacilla lugens, Black-backed Wagtail
Anthur hodgsoni, Olive Tree-Pipit
Anthus gustavi, Pechora Pipit
Anthus cervinus, Red-throated Pipit
Anthus spinoletta, Water Pipit
Anthus spragueii, Sprague’s Pipit
FAMILY BOMBYCILLIDAE
Bombyecilla garrulus, Bohemian Waxwing
Bombyecilla cedrorum, Cedar Waxwing
FAMILY PTILOGONATIDAE
Phainopepla nitens, Phainopepla
FAMILY LANIIDAE
Lanius excubitor, Northern Shrike
Lanius ludovicianus, Loggerhead Shrike
FAMILY STURNIDAE
Sturnus philippensis, Violet-backed Starling
Sturnus cineraceus, Ashy Starling
FAMILY VIREONIDAE
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Vireo griseus, White-eyed Vireo

Vireo latimeri, Puerto Rican Vireo
Vireo bellii, Bells’ Vireo

Vireo atricapillus, Black-capped Vireo
Vireo vicinior, Gray Vireo

Vireo solitarius, Solitary Vireo

Vireo flavifrons, Yellow-throated Vireo
Vireo huttoni, Hutton’s Vireo

Vireo gilvus, Warbling Vireo

Vireo philadelphicus, Philadelphia Vireo
Vireo olivaceus, Red-eyed Vireo

Vireo altiloquus, Black-whiskered Vireo

FAmMILY EMBERIZIDAE
SUBFAMILY PARULINAE

Vermivora bachmanii, Bachman’s Warbler
Vermivora pinus, Blue-winged Warbler
Vermivora chrysoptera, Golden-winged War-
bler
Vermivora peregrina, Tennessee Warbler
Vermivora celata, Orange-crowned Warbler
Vermivora ruficapilla, Nashville Warbler
Vermivora virginiae, Virginia’s Warbler
Vermivora crissalis, Colima Warbler
Vermivora luciae, Lucy’s Warbler
Parula americana, Northern Parula
Parula pitiayumi, Tropical Parula
Dendroica petechia, Yellow Warbler
Dendroica  pensylvanica, Chestnut-sided
Warbler
Dendroica magnolia, Magnolia Warbler
Dendroica tigrina, Cape May Warbler
Dendroica caerulescens, Black-throated Blue
Warbler
Dendroica coronata, Yellow-rumped Warbler
Dendroica nigrescens, Black-throated Gray
Warbler
Dendroica townsendi, Townsend’s Warbler
Dendroica occidentalis, Hermit Warbler
Dendroica virens, Black-throated Green
Warbler
Dendroica
Warbler
Dendroica fusca, Blackburnian Warbler
Dendroica dominica, Yellow-throated War-
bler
Dendroica graciae, Grace’s Warbler
Dendroica adelaidae, Adelaide’s Warbler
Dendroica pinus, Pine Warbler
Dendroica kirtlandii, Kirtland’s Warbler
Dendroica discolor, Prairie Warbler
Dendroica palmarum, Palm Warbler
Dendroica castanea, Bay-breasted Warbler
Dendroica striata, Blackpoll Warbler
Dendroica cerulea, Cerulean Warbler
Dendroica angelae, EIfin Woods Warbler
Mniotilta varia, Black-and-White Warbler
Setophaga ruticilla, American Redstart
Protonotaria citrea, Prothonotary Warbler
Helmitheros vermivorus, Worm-eating War-
bler
Limnothlypis swainsonii,
bler
Seiurus aurocapillus, Ovenbird
Seiurus noveboracensis,
Waterthrush
Seiurus motacilla, Louisiana Waterthrush

chrysoparia, Golden-cheeked

Swainson’s War-

Northern
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Oporornis formosus, Kentucky Warbler
Oporornis agilis, Connecticut Warbler
Oporornis philadelphia, Mourning Warbler
Oporornis tolmiei, MacGillivray’s Warbler
Geothlypis trichas, Common Yellowthroat
Geothlypis poliocephala, Gray-crowned
Yellowthroat
Wilsonia citrina, Hooded Warbler
Wilsonia pusilla, Wilson’s Warbler
Wilsonia canadensis, Canada Warbler
Cardellina rubrifrons, Red-faced Warbler
Myioborus pictus, Painted Redstart

Myioborus miniatus, Slaty-throated
Redstart

Basileuterus culicivorus, Golden-crowned
Warbler

Basileuterus rufifrons, Rufous-capped War-
bler

Icteria virens, Yellow-breasted Chat
Peucedramus taeniatus, Olive Warbler

SuBFAMILY THRAUPINAE

Spindalis zena, Stripe-headed Tanager
Neospingus speculiferus, Puerto Rican Tan-
ager

Piranga flava, Hepatic Tanager

Piranga rubra, Summer Tanager

Piranga olivacea, Scarlet Tanager

Piranga ludoviciana, Western Tanager

Euphonia musica, Antillean Euphonia
SuBFAMILY CARDINALINAE

Rhodothraupis celaeno, Crimson-collared
Grosbeak

Cardinalis cardinals, Northern Cardinal

Cardinalis sinuatus, Pyrrhuloxia

Pheucticus chrysopeplus, Yellow Grosbeak

Pheucticus ludovicianus, Rose-breasted
Grosheak
Pheucticus melanocephalus, Black-headed

Grosbeak
Guiraca caerulea, Blue Grosbeak
Passerina amoena, Lazuli Bunting
Passerina cyanea, Indigo Bunting
Passerina versicolor, Varied Bunting
Passerina ciris, Painted Bunting
Spiza americana, Dickcissel

SUBFAMILY EMBERIZINAE

Arremonops rufivirgatus, Olive Sparrow

Pipilo chlorurus, Green-tailed Towhee

Pipilo erythrophthalmus, Rufous-sided
Towhee

Pipilo fuscus, Brown Towhee

Pipilo aberti, Abert’s Towhee

Sporophila torqueola,
Seedeater

Tiaris olivacea, Yellow-faced Grassquit

Tiaris bicolor, Black-faced Grassquit

Loxigilla  portoricensis, Puerto
Bullfinch

Aimophila aestivalis, Bachman’s Sparrow

Aimophila botterii, Botteri’s Sparrow

Aimophila cassinii, Cassin’s Sparrow

Aimophila carpalis, Rufous-winged Sparrow

Aimophila ruficeps, Rufous-crowned Spar-
row

Spizella arborea, American Tree Sparrow

White-collared

Rican
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Spizella passerina, Chipping Sparrow

Spizella pallida, Clay-colored Sparrow

Spizella breweri, Brewer’s Sparrow

Spizella pusilla, Field Sparrow

Spizella wortheni, Worthen’s Sparrow

Spizella atrogularis, Black-chinned Sparrow

Pooecetes gramineus, Vesper Sparrow

Chondestes grammacus, Lark Sparrow

Amphispiza bilineata, Black-throated Spar-
row

Amphispiza belli, Sage Sparrow

Amphispiza  quinquestriata,
Sparrow

Calamospiza melanocorys, Lark Bunting

Passerculus sandwichensis, Savannah Spar-
row

Ammodramus bairdii, Baird’s Sparrow

Ammodramus  savannarum, Grasshopper
Sparrow

Ammodramus henslowii, Henslow’s Sparrow

Ammodramus leconteii, Le Conte’s Sparrow

Ammodramus caudacutus, Sharp-tailed
Sparrow

Ammodramus maritimus, Seaside Sparrow

Passerella iliaca, Fox Sparrow

Melosipza melodia, Song Sparrow

Melospiza lincolnii, Lincoln’s Sparrow

Melospiza georgiana, Swamp Sparrow

Zonotrichia albicollis, White-throated Spar-

Five-striped

row

Zonotrichia  atricapilla, Golden-crowned
Sparrow

Zonotrichia leucophrys, White-crowned
Sparrow

Zonotrichia querula, Harris’ Sparrow

Junco hyemalis, Dark-eyed Junco

Junco phaeonotus, Yellow-eyed Junco

Emberiza rustica, Rustic Bunting

Emberiza pallasi, Pallas’ Reed-Bunting

Emberiza schoeniculus, Common Reed-Bun-
ting

Calcarius mccownii, McCown’s Longspur

Calcarius lapponicus, Lapland Longspur

Calcarius pictus, Smith’s Longspur

Calcarius ornatus, Chestnut-collared
Longspur

Plectrophenax nivalis, Snow Bunting

Plectrophenax hyperboreus, McKay’s Bun-
ting

SUBFAMILY ICTERINAE

Dolichonyx oryzivorus, Bobolink

Agelaius phoeniceus, Red-winged Blackbird

Agelaius tricolor, Tricolored Blackbird

Agelaius humeralis, Tawny-shouldered
Blackbird

Agelaius  xanthomus,  Yellow-shouldered
Blackbird

Sturnella magna, Eastern Meadowlark

Sturnella neglecta, Western Meadowlark

Xanthocephalus xanthocephalus, Yellow-
headed Blackbird

Euphagus carolinus, Rusty Blackbird

Euphagus cyanocephalus, Brewer’s Black-
bird

Quiscalus mexicanus, Great-tailed Grackle

Quiscalus major, Boat-tailed Grackle
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Quiscalus quiscula, Common Grackle
Quiscalus niger, Greater Antillean Grackle
Molothrus bonariensis, Shiny Cowbird
Molothrus aeneus, Bronzed Cowbird
Molothrus ater, Brown-headed Cowbird
Icterus dominicensis, Black-cowled Oriole
Icterus wagleri, Black-vented Oriole
Icterus spurius, Orchard Oriole
Icterus cucullatus, Hooded Oriole
Icterus pustulatus, Streak-backed Oriole
Icterus gularis, Altamira Oriole
Icterus graduacauda, Audubon’s Oriole
Icterus galbula, Northern Oriole
Icterus parisorum, Scott’s Oriole
FAMILY FRINGILLIDAE
SUBFAMILY FRINGILLINAE
Fringilla montifringilla, Brambling
SuBFAMILY CARDUELINAE
Leucosticte arctoa, Rosy Finch
Pinicola enucleator, Pine Grosbeak
Carpodacus erythrinus, Common Rosefinch
Carpodacus purpureus, Purple Finch
Carpodacus cassinii, Cassin’s Finch
Carpodacus mexicanus, House Finch
Loxia curvirostra, Red Crossbill
Loxia leucoptera, White-winged Crossbill
Carduelis flammea, Common Redpoll
Carduelis hornemanni, Hoary Redpoll
Carduelis pinus, Pine Siskin
Carduelis psaltria, Lesser Goldfinch
Carduelis lawrencei, Lawrence’s Goldfinch
Carduelis tristis, American Goldfinch
Carduelis sinica, Oriental Greenfinch
Pyrrhula pyrrhula, Eurasian Bullfinch
Coccothraustes vespertinus, Evening
Grosbeak
Coccothraustes coccothraustes, Hawfinch

[50 FR 13710, Apr. 5, 1985]

Subpart C—Addresses

§10.21 Director.

(a) Mail forwarded to the Director for
law enforcement purposes should be ad-
dressed: Chief, Division of Law En-
forcement, U.S. Fish and Wildlife Serv-
ice, P.O. Box 3247, Arlington, VA 22203-
3247.

(b) Mail sent to the Director regard-
ing permits for the Convention on
International Trade in Endangered
Species of Wild Fauna and Fauna
(CITES), injurious wildlife, Wild Bird
Conservation Act species, international
movement of all ESA-listed endangered
or threatened species, and scientific re-
search on, exhibition of, or interstate
commerce in nonnative ESA-listed en-
dangered and threatened species should
be addressed to: Director, U.S. Fish and
Wildlife Service, (Attention: Office of
Management Authority), 4401 N. Fair-
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fax Drive, Room 700, Arlington, VA
22203. Address mail for the following
permits to the Regional Director. In
the address include one of the fol-
lowing: for import/export licenses and
exception to designated port permits
(Attention: Import/export license); for
native endangered and threatened spe-
cies (Attention: Endangered/threatened
species permit); and for migratory
birds and eagles (Attention: Migratory
bird permit office). You can find ad-
dresses for regional offices at 50 CFR
2.2.

[55 FR 48851, Nov. 23, 1990, as amended at 63
FR 52633, Oct. 1, 1998]

§10.22 Law enforcement offices.

Service law enforcement offices and
their areas of responsibility follow.
Mail should be addressed: ‘“‘Assistant
Regional Director, Division of Law En-
forcement, U.S. Fish and Wildlife Serv-
ice, (appropriate address below)’’:

AREAS OF RESPONSIBILITY AND OFFICE
ADDRESSES

California, Hawalii, ldaho. Nevada, Oregon,
Washington, American Samoa, Guam,
the Marshall Islands, Northern Mariana
Islands, and the Trust Territory of the
Pacific Islands (District 1):

Eastside Federal Complex, 911 N.E. 11th.
Avenue, Portland, OR 97232-4181, Tele-
phone: 503-231-6125.

Arizona, New Mexico, Oklahoma, and Texas
(District 2):

P.O. Box 329, Albuquerque, NM 87103, Tele-
phone: 505-766-2091

Illinois, Indiana, lowa, Michigan, Minnesota,
Missouri, Ohio, and Wisconsin (District
3):

P.O. Box 45—Federal Building, Ft.
Snelling, Twin Cities, MN 55111, Tele-
phone: 612-725-3530.

Alabama, Arkansas, Florida, Georgia, Ken-
tucky, Louisiana, Mississippi, North
Carolina, South Carolina, Tennessee,
Puerto Rico, and the Virgin Islands (Dis-
trict 4):

P.O. Box 4839, Atlanta, GA 30302, Tele-
phone: 404-331-5872

Connecticut, Delaware, District of Columbia,
Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, Vermont,
Virginia, and West Virginia (District 5):

P.0O. Box 129, New Town Branch, Boston,
MA 02258, Telephone: 617-965-2298

Colorado, Kansas, Montana, Nebraska, North
Dakota, South Dakota, Utah, and Wyo-
ming (District 6):
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e Advisory

U.S. Department
of Transportation

Federal Aviation ‘ I rC u I ar
Administration

Subject: Reporting Wildlife Aircraft Strikes Date: 5/31/2013 AC No: 150/5200-32B
Initiated by: AAS-300  Change:

1. Purpose.

This Advisory Circular (AC) explains the importance of reporting collisions between aircraft and
wildlife, more commonly referred to as wildlife strikes. It also explains recent improvements in
the Federal Aviation Administration’s (FAA’s) Bird/Other Wildlife Strike Reporting system, how
to report a wildlife strike, what happens to the wildlife strike report data, how to access the FAA
National Wildlife Strike Database (NWSD), and the FAA’s Feather Identification program.

2. Applicability.

The FAA provides the standards and practices in this AC as guidance for all public-use airports,
aviation industry personnel (e.g., Air Traffic Control, pilots and airline personnel, and engine
manufacturers), and others who possess strike information. The FAA strongly recommends that
the above aviation representatives and others possessing strike information participate in
reporting.

3. Cancellation.

This AC cancels AC 150/5200-32A, Reporting Wildlife Aircraft Strikes, dated December 22,
2004.

4. Background.

The FAA has long recognized the threat to aviation safety posed by wildlife strikes. Each year
in the United States, wildlife strikes to U.S. civil aircraft cause about $718 million in damage to
aircraft and about 567,000 hours of civil aircraft down time. For the period 1990 to 2011, over
115,000 wildlife strikes were reported to the FAA. About 97 percent of all wildlife strikes
reported to the FAA involved birds, about 2 percent involved terrestrial mammals, and less than
1 percent involved flying mammals (bats) and reptiles. Waterfowl (ducks and geese), gulls, and
raptors (mainly hawks and vultures) are the bird species that cause the most damage to civil
aircraft in the United States, while European starlings are responsible for the greatest loss of
human life. Vultures and waterfowl cause the most losses to U.S. military aircraft.

Studies have shown that strike reporting has steadily increased over the past two decades;
however, strike reporting is not consistent across all stakeholders (pilots, air carriers, airport
operators, air traffic control personnel, etc.) in the National Airspace System. Although larger
14 CFR Part 139 airports and those with well-established wildlife programs have improved strike
reporting, there is a wide disparity in overall reporting rates between Part 139 airports and
general aviation (GA) airports in the National Plan of Integrated Airport Systems (NPIAS). Less
than 6 percent of total strike reports come from NPIAS GA airports, whose reporting rates
average less than 1/20™ the rates at Part 139 airports. Most Part 139 airports (97 percent) have
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reported at least one strike into the database through 2011, while only 43 percent of NPIAS GA
airports have documented a strike into the database.

While overall reporting rates are much higher for strikes at Part 139 airports than at NPIAS GA
airports, there is also a major disparity in reporting rates among Part 139 airports. Larger Part
139 airports, especially those with well-established wildlife hazard management programs, have
reporting rates about four times higher on average compared to other Part 139 airports. The
pattern of disparity in strike reporting among Part 139 airports is also found in reporting rates for
commercial air carriers. However, the FAA believes the current voluntary reporting rate is
adequate to track national trends in wildlife strikes, to determine the hazard level of wildlife
species that are being struck, and to provide a scientific foundation for FAA policies and
guidance about the mitigation of risk from wildlife strikes.

Ultimately, improvements can be made in the quantity and quality of strike reporting. In addition
to the above-mentioned gaps in reporting to the NWSD, there is an overall bias toward the
reporting of damaging strikes compared to non-damaging strikes, especially for NPIAS GA
airports and certain Part 139 airports. The quality of data within a strike report can also be
improved by providing as much information as possible, including species struck and cost of
strike.

The FAA has initiated several programs to address this important safety issue, including the
collection, analysis, and dissemination of wildlife strike data. The effectiveness of a Wildlife
Hazard Management Plan (WHMP) to reduce wildlife hazards both on and near an airport and
the reevaluation of all facets of damaging/non-damaging strikes from year to year requires
accurate and consistent reporting. Therefore, every WHMP should include a commitment to
document and report to the NWSD all wildlife strikes that occur within the separation distances
described in sections 1-2 and 1-3 of Advisory Circular 150/5200-33, Hazardous Attractants On
or Near Airports (current version), to better identify, understand, and reduce threats to safe
aviation.

5. Types of Animals to Report if Involved in a Strike with Aircraft.
a. All birds.
b. All bats.

c. All terrestrial mammals larger than 1 kg (2.2 Ibs) (e.g., report rabbits, muskrats,
armadillos, foxes, coyotes, domestic dogs, deer, feral livestock, etc., but not rats, mice, voles,
chipmunks, shrews, etc.). If in doubt, report the incident with a note in the comment section,
and the Database Manager will determine whether to include the report into the NWSD based
on body mass.

d. Reptiles larger than 1 kg (2.2 Ibs).

6. When to Report a Wildlife Aircraft Strike.

A wildlife strike has occurred when:
a. A strike between wildlife and aircraft has been witnessed.
b. Evidence or damage from a strike has been identified on an aircraft.
c. Bird or other wildlife remains, whether in whole or in part, are found:

(1) Within 250 feet of a runway centerline or within 1,000 feet of a runway end
unless another reason for the animal's death is identified or suspected.
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(2) On ataxiway or anywhere else on or off the airport that you have reason to
believe was the result of a strike with an aircraft. Examples might be:

(i) A bird found in pieces from a prop strike on a taxiway.

(i) A carcass retrieved within 1 mile of an airport on the final approach or
departure path after someone reported the bird falling out of the sky and a report of a probable
wildlife strike.

d. The presence of birds or other wildlife on or off the airport had a significant negative
effect on a flight (i.e., aborted takeoff, aborted landing, high-speed emergency stop, or the
aircraft left pavement area to avoid collision with wildlife).

7. How to Report a Bird/Wildlife Strike.

The FAA strongly encourages pilots, airport operations, aircraft maintenance personnel, Air
Traffic Control personnel, engine manufacturers, or anyone else who has knowledge of a strike
to report it to the NWSD. The FAA makes available an online reporting system at the Airport
Wildlife Hazard Mitigation web site (http://www.faa.gov/go/wildlife) or via mobile devices at
http://www.faa.gov/mobile. Anyone reporting a strike can also print the FAA’s Bird/Other
Wildlife Strike Report Form (Form 5200-7) at the end of this AC or download it from the web site
to report strikes. Paper copies of Form 5200-7 may also be obtained from the appropriate
Airports District Offices (ADO), Flight Standards District Offices (FSDO), and Flight Service
Stations (FSS) or from the Airman’s Information Manual (AIM). Paper forms are pre-addressed
to the FAA. No postage is needed if the form is mailed in the United States. It is important to
include as much information as possible on the strike report.

Note: These forms are to be used to report strikes that do not have bird remains associated
with them (instructions with addresses for sending remains to the Smithsonian Institute Feather
Identification Lab are discussed in Paragraph 11, Instructions for Collecting and Submitting
Bird/Wildlife Remains for Identification, of this AC). Please do not send bird remains to the FAA.

8. FAA National Wildlife Strike Database Management and Data Analysis.

The FAA NWSD Manager edits all strike reports to ensure consistent, error-free data before
entering a single, consolidated report into the database. This information is supplemented with
non-duplicated strike reports from other sources. About every six weeks, the FAA posts an
updated version of the database on the web site. Annually, the FAA sends a current version of
the database to the International Civil Aviation Organization (ICAO) for incorporation into ICAO’s
Bird Strike Information System (IBIS) Database. Also, the FAA prepares and makes available a
report summarizing wildlife strike results from 1990 through the most current year online at
http://www.faa.gov/airports/airport _safety/wildlife/.

Analyses of data from the FAA NWSD have proved invaluable in determining the nature and
severity of the aviation wildlife strike hazard. The database provides a scientific basis for
identifying risk factors, justifying and implementing corrective actions at airports, and judging the
effectiveness of those corrective actions. Table 1 below depicts the ranking of 50 bird and
mammal species or groups by their relative hazard to aircraft in airport environments. The data
for the analysis are from the NWSD. The database is invaluable to engine manufacturers,
aeronautical engineers, and wildlife biologists as they develop new technologies for the aviation
industry. Each wildlife strike report contributes to the accuracy and effectiveness of the
database. Moreover, each report contributes to the common goal of increasing aviation safety
and reducing the cost of wildlife strikes.
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9. Access to the FAA National Wildlife Strike Database.

On April 24, 2009, the FAA made the NWSD available to the public. The FAA began
systematically analyzing wildlife strike data in the 1990s for use by the FAA’s Office of Airports,
academia, and researchers as a means of improving airport safety and reducing wildlife
hazards. The NWSD web site (http://www.faa.gov/go/wildlife) was retooled to make it more
user-friendly and to allow more advanced data mining. The site has search fields that enable
users to find data on specific airports, airlines, aircraft, and engine types, as well as damage
incurred, date of strike, species struck, and state without having to download the entire
database.

10. Bird/ Wildlife Identification.

Accurate species identification is critical for wildlife-aircraft strike reduction programs. The
identification of the exact species of bird struck (e.g., ring-billed gull, Canada goose, mallard,
mourning dove, or red-tailed hawk as opposed to gull, goose, duck, dove, or hawk) is
particularly important. This species information is critical for airports and biologists developing
and implementing wildlife hazard management programs at airports because a problem that
cannot be measured or defined cannot be solved. Wildlife biologists must know what species of
wildlife they are dealing with in order to identify local attractants and to make proper
management decisions within the framework of the Migratory Bird Treaty Act and state and local
regulations. The FAA, the U.S. Air Force, the U.S. Navy, and the U.S. Department of
Agriculture — Wildlife Services work closely with the Feather Identification Lab at the
Smithsonian Institution, Museum of Natural History, to improve the understanding and
prevention of bird-aircraft strike hazards. Bird strike remains that cannot be identified by airport
personnel or by a local biologist can be sent (with FAA Form 5200-7) to the Smithsonian
Museum for identification. Remains may also be submitted to the Smithsonian for verification of
the field identification and for long-term storage of the evidence.

Bird strike identification using feathers, DNA, or other body parts or materials from birds
involved in bird-aircraft strikes will be provided free-of-charge to all U.S. airport operators, all
U.S. aircraft owners/operators (regardless of where the strike happened), and to any foreign air
carrier if the strike occurred at a U.S. airport.

11. Instructions for Collecting and Submitting Bird/Wildlife Remains for Identification.

Please observe the following guidelines for collecting and submitting feathers or other
bird/wildlife remains for species identification. These guidelines help maintain species
identification accuracy, reduce turn-around time, and ensure a comprehensive FAA National
Wildlife Aircraft Strike Database. Many airports have found it beneficial to construct strike
reporting kits for use by airport personnel and aircraft operators. Having pre-made kits available
improves strike reporting and encourages the sampling of strike remains. A kit suitable for
collecting remains from most strikes would include the following materials stored in a 1-quart,
re-sealable plastic bag: (1) collection instructions, (2) a pre-packaged alcohol hand-wipe for
softening/removing tissue/blood (“snarge™) off of the aircraft, (3) a Whatman FTA® collection
card for preserving blood/tissue for DNA identification, and (4) a pair of disposable gloves.

! Snarge is the term used for the residue and feathers left on an aircraft after an animal
(typically a bird) collides with it.


http://www.faa.gov/go/wildlife

5/31/2013 AC 150/5200-32B

a. Collect and submit remains from known/suspected bird strikes or strike remains that
involved an unknown animal from each impact location as soon as possible and send to the
Feather Lab (Smithsonian). If remains are known to be other than those of birds, please contact
the Smithsonian before mailing them at (202) 633-0801. Collect remains using the criteria listed
in item c below. If you cannot send the remains as soon as possible, refrigerate or freeze them
in a sealed plastic bag until you can mail them.

b. Provide complete information about the incident.
(1) Fill out FAA Form 5200-7 — Bird/ Other Wildlife Strike Report.

(i)  Print a copy of Form 5200-7 at the end of this AC or download a copy at
http://www.faa.gov/qgo/wildlife.

(i)  File a report online and print a copy to send with the remains.
(2) Mail the report with feather material (see address below).

(3) Provide your contact information if you wish to be informed of the species
identification.

c. Collect as much material as possible in a clean plastic/ Ziplock® bag. (Please, do not
send whole birds.)

(1) Pluck/pick a variety of many feathers representing color or patterns from the
wings, tail, and body.

(2) Do not cut off feathers. This removes the downy region needed to aid in
identification.

(3) Include any feathers with distinct colors or patterns.
(4) Include any downy “fluff”.
(5) Include beaks, feet, and talons if possible.

(6) Where only a small amount of snarge material is available, such as scrapings
from an engine or smears on wings or windshields, send all of it.

() Dry material — Scrape or wipe off into a clean re-sealable bag or wipe
the area with pre-packaged alcohol wipe or spray with alcohol to loosen material then wipe with
clean cloth/gauze. Include the alcohol wipe or piece of cloth in the bag. (Do not use water,
bleach, or other cleansers — they destroy or degrade DNA.)

(i)  Fresh material — Wipe the area with alcohol wipe and/or clean
cloth/gauze or apply fresh tissue/blood to an optional Whatman FTA® DNA collecting card.

(1) Do not use any sticky substance such as tape or post-it notes to attach
feathers.

(2) Collect remains from each impact location and place them in separate, labeled
bags. Indicate the location on aircraft from which each sample came (i.e., windshield, radome,
etc.) on the bag.

Please send whole feathers (tip and base) whenever possible as diagnostic characteristics are
often found in the downy barbules at the feather base. Wings, as well as breast and tall
feathers, should be sent whenever possible. Beaks, feet, bones, and talons are also useful
diagnostic materials. Even blood smears can provide material for DNA analysis. Do not send
entire bird carcasses through the mail. However, photographs of the carcasses can be very
useful supplemental documentation.
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If you send fresh blood/ tissue samples frequently for DNA identification, you may want to
consider getting Whatman FTA® DNA cards. The material is sampled with a sterile applicator
and placed onto the surface of the card that “fixes” the DNA in the sample. For more information
about ordering these items, contact the Feather Lab. Otherwise, if you only occasionally send
blood/ tissue samples, consider using a paper towel soaked with alcohol or an alcohol wipe to
collect this type of material. Ethanol is the preferred type of alcohol.

Additional information on sending bird remains to the Smithsonian is available at
http://www.faa.gov/go/wildlife.

d. Mail the Bird/Other Wildlife Strike Report and collected material to the Smithsonian’s
Feather Identification Lab. The lab will forward the report to the National Wildlife Strike
Database Manager.

For Material Sent via Express Mail Service: For Material Sent via US Postal Service:
Feather Identification Lab Feather Identification Lab

Smithsonian Institution Smithsonian Institution

NHB, E600, MRC 116 PO Box 37012

10™ & Constitution Ave NW NHB, E600, MRC 116

Washington DC 20560-0116 Washington DC 20013-7012

(This can be identified as “safety investigation (Not recommended for priority cases.)
material”.)

The species identification turn-around time is usually 24 hours from receipt if sufficient material
is submitted and unless the sample is submitted for DNA analysis. DNA results usually take 6 to
10 days. Once processed, the lab sends the reports and species identification information to the
Database Manager for entry into the FAA National Wildlife Strike Database. Persons wishing to
be notified of the species identification must include contact information (e-mail, phone, etc.) on
the report.

For more information contact the FAA National Wildlife Biologist at (202) 267-8731 or the
Smithsonian’s Feather Identification Lab at (202) 633-0801.

Oy
Michael J¥O’Donnell
Director, Office of Airport Safety and Standard
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U S. Department of Transportation
Federal Aviation Administration

BIRD / OTHER WILDLIFE STRIKE REPORT

Paperwork Reduction Act Statement: The information collected on this form is necessary to allow the Federal Aviation Administration to assess the magnitude and severity of the wildlife-aircraft strike
problem in the U.S. The information is used in determining the best management practices for reducing the hazard to aviation safety caused by wildlife-aircraft strikes. A federal agency may not conduct or
sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with a collection of information subject to the requirements of the Paperwork Reduction Act
unless that collection of information displays a currently valid OMB Control Number. The OMB Control Number for this information collection is 2120-0045. Public reporting for this collection of information is
estimated to be approximately 6 minutes per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, completing and reviewing the
collection of information. The information collected is voluntary. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this
burden to the FAA at: 800 Independence Ave. SW, Washington, DC 20591, Attn: Information Collection Clearance Officer, AES-200.

1. Name of Operator

2. Aircraft Make/Model

3. Engine Make/Model

4. Aircraft Registration

5. Date of Incident
/ /
Month Day Year

6. Local Time of Incident
[J Dawn [J Dusk __HR __MIN

] Day CJ Night OAM OPM

6A. Flight Number

6B. Wildlife/Bird Remains:

[ Collected [ Sent to Smithsonian

7. Airport Name/ID

8. Runway Used

10. Height (AGL)

11. Speed (IAS)

9. Location if En Route (Nearest Town/Reference &
State/Airport)

12. Phase of Flight

O A. Parked

. Taxi

. Take-off Run
. Climb

. En Route

. Descent

. Approach
. Landing Roll

ooooogo
IE@TTMOO®

13. Part(s) of Aircraft Struck or Damaged
Struck Damaged Struck Damaged

A. Radome O | H. Propeller (] a
B. Windshield a O I Wing/Rotor O
C. Nose O O J. Fuselage O O
D. Engine No. 1 g g K. Landing Gear O O
E. Engine No. 2 O O L. Tai O O
F. Engi.ne No. 3 O O M. Lights 0 0O
G. Engine No. 4 O O N. Other: (Specify) O O

Bird(s) Ingested? [] Yes

Specify if “N. Other” is checked:

14. Effect on Flight
[0 None

[J Aborted Take-Off

I Precautionary Landing
[0 Engines Shut Down
[0 Other: (Specify)

15. Sky Condition
[J No Cloud
[0 Some Cloud
[0 Overcast

16. Precipitation
O Fog
[ Rain
[J Snow
[0 None

17. Bird/Other Wildlife Species

18. Number of birds seen and/or struck

19. Size of Bird(s)

Number of Birds Seen Struck 0] Small
1 O O O Medium
2-10 O g O Large
11-100 O O
more than 100 O O

20. Pilot Warned of Birds O Yes

[J No

21. Remarks (Describe damage, injuries and other pertinent information)

DAMAGE / COST INFORMATION

22. Aircraft time out of service

hours $

23. Estimated cost of repairs or replacement (US $)

$

24. Estimated other Cost (U.S. $) (e.g. loss of revenue,
fuel, hotels)

Reported by (Optional)

Title

Date

Email

Phone

FAA Form 5200-7 (5/13) SUPERSEDES PREVIOUS EDITION




U.S. Department of
Transportation

Federal Aviation
Administration

800 Independence Ave SW
Washington DC 20591

Official Business
Penalty for Private Use, $300

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 12438 WASHINGTON D.C.

POSTAGE WILL BE PAID BY FEDERAL AVIATION ADMINISTRATION

Federal Aviation Administration

Office of Airport Safety and Standards, AAS-300
Attn: Wildlife Strike Report

800 Independence Avenue SW

WASHINGTON DC 20591

FOLD AND TAPE HERE

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES
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10.

11.
12.

13.

14.
15.
16.
17.

18.

19.

20.
21.

22.
23.

24,
25.

26.
27.

Directions for FAA Form 5200-7
Bird/Other Wildlife Strike Report

Name of Operator - This can be an airline (abbreviations okay - UAL, AAL, etc.), business (Coca
Cola), government agency (Police Dept., FAA), or if a private pilot, his/her name.

Aircraft Make/Model - Abbreviations are okay, but include the model (e.g., B737-200).

Engine Make/Model - Abbreviations are allowed (e.g., PW 4060, GECT7, LYC 580).

Aircraft Registration - This means the N# (for USA registered aircraft).

Date of Incident - Give the local date, not the ZULU or GMT date.

Local Time of Incident - Check the appropriate light conditions and fill in the hour and minute local
time and check AM or PM or use the 24-hour clock and skip AM/PM.

Flight Number - Self-explanatory.

Wildlife/Bird Remains - If remains were found at the airport or on the aircraft, check “Collected”. If
the remains were also sent to the Smithsonian for identification, also check “Sent to Smithsonian”.
Airport Name - Use the airport name or 3 letter code if a US airport. If a foreign airport, use the
full name or 3 letter code and location (city/country).

Runway used - Self-explanatory.

Location if En Route - Put the name of the nearest city and state.

Height AGL - Put the feet above ground level at the time of the strike (if you don't know, use MSL
and indicate this). For take-off run and landing roll, it must be 0.

Speed (IAS) - Speed at which the aircraft was traveling when the strike occurred.

Phase of Flight - Phase of flight during which the strike occurred. Take-off run and landing roll
should both be 0 AGL.

Part(s) of Aircraft Struck or Damaged - Check which parts were struck and damaged. If a part was
damaged but not struck, indicate this with a check on the damaged column only and indicate in
comments (#21) why this happened (e.g., the landing gear might be damaged by deer strike,
causing the aircraft to flip over and damage parts not struck by deer).

Effect on Flight - You can check more than one. If you check “Other’, please explain in
Comments (#21).

Sky condition - Check the one that applies.

Precipitation - You may check more than one.

Bird/Other Wildlife Species - Try to be accurate. If you don't know, put unknown and some
description. Collect feathers or remains for identification for damaging strikes.

Number of birds seen and/or struck - check the box in the Seen column with the correct number

if you saw the birds/other wildlife before the strike and check the box in the Struck column to

show how many were hit. The exact number can be written next to the box.

Size of Bird(s) - Check what you think is the correct size (e.g. sparrow = small, gull = medium, and
geese = large).

Pilot Warned of Birds - Check the correct box (even if it was an ATIS warning or NOTAM).
Remarks - Be as specific as you can. Include information about the extent of the damage,
injuries, anything you think would be helpful to know (e.g., number of birds ingested).

Aircraft time out of service - Record how many hours the aircraft was out of service.

Estimated cost of repairs or replacement - This may not be known immediately, but the data can
be sent at a later date or put down a contact name and number for this data.

Estimated other cost - Include loss of revenue, fuel, hotels, etc. (see directions for #23).

Reported by - Although this is optional, it is helpful if questions arise about the information on the
form (a phone number could also be included).

Title - This can be Pilot, Tower, Airport Operations, Airline Operations, Flight Safety, etc.

Date - Date the form was filled out.
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Table 1. Composite ranking (1 = most hazardous, 50 = least hazardous) and relative hazard
score of 50 wildlife species with at least 100 reported strikes with civil aircraft based on three
criteria (damage, major damage, and effect-on-flight). Data were derived from the FAA National
Wildlife Strike Database.

% of strikes with:

Mean Relative
Major Effecton | hazard | Composite hazard
Wildlife species Damage® | damage® | flight level ranking score’
White-tailed deer 84 36 46 55 1 100
Snow goose 77 41 39 53 2 95
Turkey vulture 51 19 35 35 3 63
Canada goose 50 17 28 31 4 57
Sandhill crane 41 13 27 27 5 48
Bald eagle 41 12 28 27 6 48
D.-crested cormorant 34 15 24 24 7 44
Mallard 23 9 13 15 8 27
Osprey 22 7 15 15 9 26
Great blue heron 21 6 16 15 10 26
American coot 24 7 11 14 11 25
Coyote 9 2 21 11 12 19
Red-tailed hawk 15 5 11 10 13 19
Cattle egret 10 3 15 9 14 17
Great horned owl 15 3 8 15 14
Herring gull 10 5 8 16 14
Rock pigeon 10 4 10 8 17 14
Ring-billed gull 8 3 8 6 18 11
American crow 8 3 8 6 18 11
Peregrine falcon 8 2 5 5 20 9
Laughing gull 5 2 7 5 21 8
American robin 7 1 4 4 22 7
Snow bunting 1 1 9 4 23 7
Red fox 3 0 8 4 23 7
European starling 4 1 5 3 25 6
Amer. golden-plover 4 2 4 3 26 6
Barn owl 4 2 3 3 27 5
Upland sandpiper 4 1 4 3 27 5
Purple martin 5 1 2 3 29 5
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% of strikes with:

Mean Relative

Major Effecton | hazard | Composite hazard

Wildlife species Damage' | damage? | flight® level® ranking score’
Mourning dove 3 1 4 3 30 5
et s | o | s [ s [ w | s
Woodchuck 2 0 4 2 32 4
Northern harrier 2 1 2 2 33 3
Chimney swift 2 0 2 1 34 2
Killdeer 1 0 2 1 35 2
House sparrow 2 0 1 1 35 2
Blk-tailed jackrabbit 1 1 1 1 37 2
American kestrel 1 <1 2 1 38 2
Eastern meadowlark 1 <1 2 1 38 2
S.-tailed flycatcher 0 0 2 1 40 1
Horned lark 1 <1 1 1 41 1
Pacific golden-plover 1 0 1 1 41 1
Barn swallow 1 0 1 1 43 1
Savannah sparrow 1 0 <1 1 43 1
Common nighthawk 1 0 1 1 45 1
Tree swallow 0 0 1 <1 46 1
Burrowing owl 1 0 0 <1 46 1
Western kingbird 0 0 1 <1 48 0
Virginia opossum 1 0 0 <1 48 0
Striped skunk 0 0 0 0 50 0

1

Aircraft incurred at least some damage (destroyed, substantial, minor, or unknown) from strike.

2

Aircraft incurred damage or structural failure, which adversely affected the structure strength, performance, or flight
characteristics, and which would normally require major repair or replacement of the affected component, or the
damage sustained made it inadvisable to restore aircraft to airworthy condition.

3
Aborted takeoff, engine shutdown, precautionary landing, or other negative effect on flight.

4
Based on the mean value for percent of strikes with damage, major damage (substantial damage or destroyed), and

negative effect-on-flight.

5
Mean hazard level (see footnote 4) was scaled down from 100, with 100 as the score for the species with the
maximum mean hazard level and thus the greatest potential hazard to aircraft.
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Guidelines for Submitting Bird Remains for Identification to the Smithsonian

Institution Feather Lab




General Information for Collecting Birdstrike Material
Feather Identification Lab, Smithsonian Institution

COLLECTING REMAINS
Feathers:
Whole Bird: Pluck a variety of feathers (breast, back, wing, tail)
Partial Bird: Collect a variety of feathers with color or pattern
Feathers only: Send all materials
Do not cut feathers from the bird (we need the down at the base)
Do not use any sticky substance (no tape or glue)
Place remains in a re-closeable bag
Allow remains to dry before sealing bag.
Blood / Tissue (“Snarge”):
Place dry snarge in a re-closeable bag
If need, wipe off with alcohol wipe or paper towel sprayed with 70% alcohol
Please do not use water or bleach — it is not compatible with our dna analysis

e Include copy of FAA 5200-7 report
e Include contact information

SHIPPING
Routine / Non-Damaging Cases: US Postal Service
Feather Identification Lab
Smithsonian Institution
NHB E600, MRC 116
P.O. Box 37012
Washington, DC 20013-7012

Priority / Damaging Cases: Overnight Shipping
Feather Identification Lab
Smithsonian Institution
NHB, E600, MRC 116
10" & Constitution Ave., NW
Washington, DC 20560-0116

WEBSITES
Civil Aviation: http://wildlife-mitigation.tc.faa.gov
Birdstrike Committee: www.birdstrike.org

Feather Lab Contact Information
202-633-0801
dovec@si.edu

heackerm@si.edu

* Basic safety measures and good hygiene when collecting material is encouraged. Use latex gloves,
face mask and eye protection; always thoroughly wash hands after handling remains.



HOW TO COLLECT BIRDSTRIKE EVIDENCE

e

Whole

Feathers

Whole Feather
Carcass Fragments

l l

\_

™\ )
Pull (don't cut) Collect as
variety of much
feathers: material
breast, back, as
wing, tail. ) possible.

If both whole feathers
available, collect both

“The more the merrier’

\

a )

REGULAR SHIPMENT:

Smithsonian Institution
Feather Identification Lab
E600, MRC 116

P.O. Box 37012

- Include FAA form 5200-7

Washington, DC 20013-7012

- J

\

Tissue / Blood
“Snarge”

& “snarge” are

types of evidence.

Wipe/scrape of f
all material. If
need, spray area
with alcohol to
loosen material
then wipe off. Do
not use water or
bleach.

- /

/

+ Allow samples to dry

- Include contact info

a )

OVERNIGHT SHIPMENT:

Smithsonian Institution
Feather Identification Lab
E600, MRC 116
10™ & Constitution Ave, NW
Washington, DC 20560
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"MAKE-YOUR-OWN" - BIRDSTRIKE COLLECTING KITS

Birdstrike Collecting Kits are cheap to make and easy to assemble. Having
pre-made kits available improves birdstrike reporting and encourages the
sampling of birdstrike remains. Most folks assemble the contents into
individual bags or envelopes and keep a supply in field vehicles or office
supply cabinets for quick access. Below is a list of recommended items fo
include in your birdstrike collecting kits; mix and match as budgets permit:

Re-sealable Plastic Bags
A variety of sizes; Re-sealable bags help contain liquids and keeps odors to a
minimum.

Sharpie Markers
Permanent markers are water resistant and used for writing data (date,
time, aircraft, etc) directly on the bag of remains.

Alcohol Wipes

Pre-packaged alcohol hand-wipes can be used o wipe “snarge” of f aircraft.
Alcohol is better than water at preserving DNA, preventing mold growth,
and is more sanitary for humans. Alternatively, use a spray bottle with 70%
alcohol to spray the area before wiping with paper towels. Do not use bleach
wipes, it destroys DNA. .

Miscellaneous Items for Birdstrike Collecting

Kitchen shears - good for cutting feet, wings, bills

Tongue depressors, tweezers, cotton swabs/cotton-tipped applicators

Hand cleaners, or other alcohol based gel hand sanitizers.

FTA® DNA collecting cards: If you send a lot of blood/tissue ("snarge")
samples for DNA identification, you may want to look into getting
Whatman FTA® DNA cards. The material is sampled with a sterile
applicator and placed onto the surface of the card that “fixes" the
dna in the sample. For more information on ordering these items
contact the Feather Lab.

Note: If you only occasionally send blood/tissue samples - a paper
towel with alcohol, or alcohol wipe is still a good option for
blood/tissue samples.




(collecting kit cont.)

Extra Safety Items

Latex Gloves

Protective Eyewear

Face masks: If avian flu is a concern, the Center for Disease Control
recommends NIOSH rated N95 face masks. (These may be
referred to as respirators.) There is a disposable version of
these masks by 3M that looks similar to the regular "cup” style
face masks.

Reminders

Always encourage proper hygiene & provide personnel easy access to
cleaning/hygiene supplies

Do not cut of f the fluffy down at the bottom of feathers

Do not use bleach on samples

Be sure personnel are briefed on proper carcass disposal protocols

Stay informed to the status of HPAT H5N1 avian flu virus. The following
website has excellent coverage:

The American Ornithologists’ Union Ornithological Council
http://www.nmnh.si.edu/BIRDNET/OC/avianinfluenza.html

Contact Information

Feather Identification Lab 202-633-0801
Carla Dove dovec@si.edu
Marcy Heacker heackerm@si.edu

(rev 11/07 mhs)
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Inventory of Species and Guilds Observed During the WHA




Common Name Scientific Name Guild
Birds

American Crow Corvus brachyrhynchos Corvid
American Goldfinch Spinus tristis Passerine
American Robin Turdus migratorius Passerine

Barn Swallow

Hirundo rustica

Aerial Forager

Belted Kingfisher Megaceryle alcyon Passerine
Black-capped Chickadee Poecile atricapillus Passerine
Blue Jay Cyanocitta cristata Passerine
Blue-winged Teal \Anas discors Waterfowl
Bobwhite Quail Colinus virginianus Grassland
Brown-headed Cowbird Molothrus ater Blackbird
Canada Goose Branta Canadensis Waterfowl
Canvasback \Aythya valisineria Waterfowl
Chimney Swift Chaetura pelagica Aerial Forager
Chipping Sparrow Spizella passerina Passerine
Common Grackle Quiscalus quiscula Blackbird
Cooper's Hawk \Accipiter cooperii Raptor
Dark-eyed Junco Junco hyernalis Passerine
Downy Woodpecker Picoides pubescens Passerine
Eastern Bluebird Sialia sialis Passerine
Eastern Meadowlark Sturnella magna Passerine
European Starling Sturnus vulgaris Blackbird
Field Sparrow Spizella pusilla Passerine
Great Blue Heron Ardea herodias Shorebird
Horned Grebe Podiceps auritus Waterfowl
Horned Lark Eremophila alpestris Passerine
House Finch Carpdacus mexicanus Passerine
House Sparrow Passer domesticus Passerine
Killdeer Charadrius vociferus Shorebird
Lapland Longspur Calcarius lapponicus Passerine
Mallard \Anas platyrhynchos Waterfowl




Mourning Dove Zenaida macroura Columbid
Northern Cardinal Cardinalis cardinalis Passerine
Northern Flicker Colaptes auratus Passerine
Northern Harrier Circus cyaneus Raptor

Purple Martin

Progne subis

Aerial Forager

Red-bellied Woodpecker Melanerpes carolinus Passerine
Red-shafted Flicker Colaptes a. cafer Passerine
Red-tailed Hawk Buteo jamaicensis Raptor
Red-winged Blackbird \Agelaius phoeniceus Blackbird
Ring-billed Gull Larus delawarensis Gull
Ring-necked Duck \Aythya collaris Waterfowl
Rock Pigeon Columba livia Columbid
Rough-winged Swallow Stelgidopteryx serripennis Aerial Forager
Sandhill Crane Grus canadensis Shorebird
Song Sparrow Melospiza melodia Passerine
Snow Bunting Plectrophenax nivalis Passerine
Snowy Owl Bubo scandiacus Raptor

Tree Swallow

Tachycineta bicolor

Aerial Forager

Tufted Titmouse Baeolophus bicolor Passerine
Turkey Vulture Cathartes aura Raptor
Wild Turkey Meleagris gallopavo Shorebird
White-crowned sparrow Zonotrichia leucophrys Passerine
Yellow Warbler Setophaga petechia Passerine
Unidentified Sparrow Passerine
Unidentified Passerine Passerine
Mammals

Whitetail Deer Odocoileus virginianus Mammal
Eastern Coyote Canis latrans Mammal
Eastern Mole Scalopus aquaticus Mammal
Fox Squirrel Sciurus niger Mammal
Meadow Vole Microtus pennsylvanicus Mammal
House Mouse Mus musculus Mammal
White-footed Mouse Permyscus leucopus Mammal
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FAA Advisory Circular 150/5200-33B, Hazardous Wildlife Attractants On or Near
Airports




e Advisory

of Transportation Ci rC u I ar

Federal Aviation
Administration

Subject: HAZARDOUS WILDLIFE Date: 8/28/2007 AC No: 150/5200-33B
ATTRACTANTS ON OR NEAR
AIRPORTS Initiated by: AAS-300 Change:

1. PURPOSE. This Advisory Circular (AC) provides guidance on certain land uses
that have the potential to attract hazardous wildlife on or near public-use airports. It
also discusses airport development projects (including airport construction, expansion,
and renovation) affecting aircraft movement near hazardous wildlife attractants.
Appendix 1 provides definitions of terms used in this AC.

2. APPLICABILITY. The Federal Aviation Administration (FAA) recommends that
public-use airport operators implement the standards and practices contained in this
AC. The holders of Airport Operating Certificates issued under Title 14, Code of
Federal Regulations (CFR), Part 139, Certification of Airports, Subpart D (Part 139),
may use the standards, practices, and recommendations contained in this AC to comply
with the wildlife hazard management requirements of Part 139. Airports that have
received Federal grant-in-aid assistance must use these standards. The FAA also
recommends the guidance in this AC for land-use planners, operators of non-
certificated airports, and developers of projects, facilities, and activities on or near
airports.

3. CANCELLATION. This AC cancels AC 150/5200-33A, Hazardous Wildlife
Attractants on or near Airports, dated July 27, 2004.

4, PRINCIPAL CHANGES. This AC contains the following major changes, which
are marked with vertical bars in the margin:

a. Technical changes to paragraph references.
b. Wording on storm water detention ponds.
c. Deleted paragraph 4-3.b, Additional Coordination.

5. BACKGROUND. Information about the risks posed to aircraft by certain wildlife
species has increased a great deal in recent years. Improved reporting, studies,
documentation, and statistics clearly show that aircraft collisions with birds and other
wildlife are a serious economic and public safety problem. While many species of
wildlife can pose a threat to aircraft safety, they are not equally hazardous. Table 1
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ranks the wildlife groups commonly involved in damaging strikes in the United States
according to their relative hazard to aircraft. The ranking is based on the 47,212
records in the FAA National Wildlife Strike Database for the years 1990 through 2003.
These hazard rankings, in conjunction with site-specific Wildlife Hazards Assessments
(WHA), will help airport operators determine the relative abundance and use patterns of
wildlife species and help focus hazardous wildlife management efforts on those species
most likely to cause problems at an airport.

Most public-use airports have large tracts of open, undeveloped land that provide added
margins of safety and noise mitigation. These areas can also present potential hazards
to aviation if they encourage wildlife to enter an airport's approach or departure airspace
or air operations area (AOA). Constructed or natural areas—such as poorly drained
locations, detention/retention ponds, roosting habitats on buildings, landscaping, odor-
causing rotting organic matter (putrescible waste) disposal operations, wastewater
treatment plants, agricultural or aguaculture activities, surface mining, or wetlands—can
provide wildlife with ideal locations for feeding, loafing, reproduction, and escape. Even
small facilities, such as fast food restaurants, taxicab staging areas, rental car facilities,
aircraft viewing areas, and public parks, can produce substantial attractions for
hazardous wildlife.

During the past century, wildlife-aircraft strikes have resulted in the loss of hundreds of
lives worldwide, as well as billions of dollars in aircraft damage. Hazardous wildlife
attractants on and near airports can jeopardize future airport expansion, making proper
community land-use planning essential. This AC provides airport operators and those
parties with whom they cooperate with the guidance they need to assess and address
potentially hazardous wildlife attractants when locating new facilities and implementing
certain land-use practices on or near public-use airports.

6. MEMORANDUM OF AGREEMENT BETWEEN FEDERAL RESOURCE
AGENCIES. The FAA, the U.S. Air Force, the U.S. Army Corps of Engineers, the U.S.
Environmental Protection Agency, the U.S. Fish and Wildlife Service, and the U.S.
Department of Agriculture - Wildlife Services signed a Memorandum of Agreement
(MOA) in July 2003 to acknowledge their respective missions in protecting aviation from
wildlife hazards. Through the MOA, the agencies established procedures necessary to
coordinate their missions to address more effectively existing and future environmental
conditions contributing to collisions between wildlife and aircraft (wildlife strikes)
throughout the United States. These efforts are intended to minimize wildlife risks to
aviation and human safety while protecting the Nation’'s valuable environmental
resources.

Ao 4

DAVID L. BENNETT
Director, Office of Airport Safety
and Standards
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Table 1. Ranking of 25 species groups as to relative hazard to aircraft (1=most hazardous)
based on three criteria (damage, major damage, and effect-on-flight), a composite ranking
based on all three rankings, and a relative hazard score. Data were derived from the FAA
National Wildlife Strike Database, January 1990—April 2003."
Ranking by criteria
Major Composite Relative
Species group Damage* damage®  Effect on flight® ranking® hazard score®

Deer 1 1 1 1 100
Vultures 2 2 2 2 64
Geese 3 3 6 3 55
Cormorants/pelicans 4 5 3 4 54
Cranes 7 6 4 5 47
Eagles 6 9 7 6 41
Ducks 5 8 10 7 39
Osprey 8 4 8 8 39
Turkey/pheasants 9 7 11 9 33
Herons 11 14 9 10 27
Hawks (buteos) 10 12 12 11 25
Gulls 12 11 13 12 24
Rock pigeon 13 10 14 13 23
Owls 14 13 20 14 23

H. lark/s. bunting 18 15 15 15 17
Crows/ravens 15 16 16 16 16
Coyote 16 19 5 17 14
Mourning dove 17 17 17 18 14
Shorebirds 19 21 18 19 10
Blackbirds/starling 20 22 19 20 10
American kestrel 21 18 21 21 9
Meadowlarks 22 20 22 22 7
Swallows 24 23 24 23 4
Sparrows 25 24 23 24 4
Nighthawks 23 25 25 25 1

! Excerpted from the Special Report for the FAA, “Ranking the Hazard Level of Wildlife Species to Civil
Aviation in the USA: Update #1, July 2, 2003". Refer to this report for additional explanations of criteria
and method of ranking.

? Relative rank of each species group was compared with every other group for the three variables,
placing the species group with the greatest hazard rank for > 2 of the 3 variables above the next highest
ranked group, then proceeding down the list.

® Percentage values, from Tables 3 and 4 in Footnote 1 of the Special Report, for the three criteria were
summed and scaled down from 100, with 100 as the score for the species group with the maximum
summed values and the greatest potential hazard to aircraft.

* Aircraft incurred at least some damage (destroyed, substantial, minor, or unknown) from strike.

® Aircraft incurred damage or structural failure, which adversely affected the structure strength,
performance, or flight characteristics, and which would normally require major repair or replacement of
the affected component, or the damage sustained makes it inadvisable to restore aircraft to airworthy
condition.

® Aborted takeoff, engine shutdown, precautionary landing, or other.
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SECTION 1.

GENERAL SEPARATION CRITERIA FOR HAZARDOUS WILDLIFE ATTRACTANTS
ON OR NEAR AIRPORTS.

1-1. INTRODUCTION. When considering proposed land uses, airport operators,
local planners, and developers must take into account whether the proposed land uses,
including new development projects, will increase wildlife hazards. Land-use practices
that attract or sustain hazardous wildlife populations on or near airports can significantly
increase the potential for wildlife strikes.

The FAA recommends the minimum separation criteria outlined below for land-use
practices that attract hazardous wildlife to the vicinity of airports. Please note that FAA
criteria include land uses that cause movement of hazardous wildlife onto, into, or
across the airport’s approach or departure airspace or air operations area (AOA). (See
the discussion of the synergistic effects of surrounding land uses in Section 2-8 of this
AC.))

The basis for the separation criteria contained in this section can be found in existing
FAA regulations. The separation distances are based on (1) flight patterns of piston-
powered aircraft and turbine-powered aircraft, (2) the altitude at which most strikes
happen (78 percent occur under 1,000 feet and 90 percent occur under 3,000 feet
above ground level), and (3) National Transportation Safety Board (NTSB)
recommendations.

1-2. AIRPORTS SERVING PISTON-POWERED AIRCRAFT. Airports that do not sell
Jet-A fuel normally serve piston-powered aircraft. Notwithstanding more stringent
requirements for specific land uses, the FAA recommends a separation distance of
5,000 feet at these airports for any of the hazardous wildlife attractants mentioned in
Section 2 or for new airport development projects meant to accommodate aircraft
movement. This distance is to be maintained between an airport's AOA and the
hazardous wildlife attractant. Figure 1 depicts this separation distance measured from
the nearest aircraft operations areas.

1-3. AIRPORTS SERVING TURBINE-POWERED AIRCRAFT. Airports selling Jet-A
fuel normally serve turbine-powered aircratft. Notwithstanding more stringent
requirements for specific land uses, the FAA recommends a separation distance of
10,000 feet at these airports for any of the hazardous wildlife attractants mentioned in
Section 2 or for new airport development projects meant to accommodate aircraft
movement. This distance is to be maintained between an airport's AOA and the
hazardous wildlife attractant. Figure 1 depicts this separation distance from the nearest
aircraft movement areas.

1-4. PROTECTION OF APPROACH, DEPARTURE, AND CIRCLING AIRSPACE.
For all airports, the FAA recommends a distance of 5 statute miles between the farthest
edge of the airport's AOA and the hazardous wildlife attractant if the attractant could
cause hazardous wildlife movement into or across the approach or departure airspace.
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Figure 1. Separation distances within which hazardous wildlife attractants should be avoided, eliminated,
or mitigated.
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PERIMETER A: For airports serving piston-powered aircraft, hazardous wildlife attractants must be 5,000
feet from the nearest air operations area.

PERIMETER B: For airports serving turbine-powered aircraft, hazardous wildlife attractants must be
10,000 feet from the nearest air operations area.

PERIMETER C: 5-mile range to protect approach, departure and circling airspace.
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SECTION 2.

LAND-USE PRACTICES ON OR NEAR AIRPORTS THAT POTENTIALLY ATTRACT
HAZARDOUS WILDLIFE.

2-1. GENERAL. The wildlife species and the size of the populations attracted to the
airport environment vary considerably, depending on several factors, including land-use
practices on or near the airport. This section discusses land-use practices having the
potential to attract hazardous wildlife and threaten aviation safety. In addition to the
specific considerations outlined below, airport operators should refer to Wildlife Hazard
Management at Airports, prepared by FAA and U.S. Department of Agriculture (USDA)
staff. (This manual is available in English, Spanish, and French. It can be viewed and
downloaded free of charge from the FAA’'s wildlife hazard mitigation web site:
http://wildlife-mitigation.tc.FAA.gov.). And, Prevention and Control of Wildlife Damage,
compiled by the University of Nebraska Cooperative Extension Division. (This manual
is available online in a periodically updated version at:
ianrwww.unl.edu/wildlife/solutions/handbook/.)

2-2. WASTE DISPOSAL OPERATIONS. Municipal solid waste landfills (MSWLF)
are known to attract large numbers of hazardous wildlife, particularly birds. Because of
this, these operations, when located within the separations identified in the siting criteria
in Sections 1-2 through 1-4, are considered incompatible with safe airport operations.

a. Siting for new municipal solid waste landfills subject to AIR 21. Section 503 of
the Wendell H. Ford Aviation Investment and Reform Act for the 21st Century
(Public Law 106-181) (AIR 21) prohibits the construction or establishment of a new
MSWLF within 6 statute miles of certain public-use airports. Before these
prohibitions apply, both the airport and the landfill must meet the very specific
conditions described below. These restrictions do not 