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I. Introduction
Bird and other wildlife strikes have cost the U.S. civil aviation industry over $631.8 million in
direct monetary losses and an estimated981,200 hours of aircraft downtime since 1990 (Dolbeer
et al. 2015). During the 25-year period between 1990 and 2014, a total of 156,114 strikes had
been reported. These strikes occurred with 518 species of birds, 41 species of terrestrial
mammals, 21 species of bats, and 17 species of reptiles were identified as struck by aircraft.
Waterfowl, gulls, and raptors are the species groups of birds with the most damaging strikes. Of
the 151,267 avian strikes 9% had indicated some level of damage to the aircraft, and 2% (3,334
strikes) indicated substantial damages (Dolbeer et al. 2015). During the same 25-year period,
there were 3,360 terrestrial mammal strikes reported, of which 31% had indicated damage to the
aircraft (Dolbeer et al. 2015). Birds were involved in 96.9% of the reported strikes, terrestrial
mammals in 2.2%, bats in 0.6%, and reptiles in 0.1% (Dolbeer et al. 2015).
Since 1988, wildlife strikes have killed more than 258 people globally and destroyed over 245
aircraft (Dolbeer et al. 2015). Eighty percent of wildlife strikes occur in the airport environment
(Cleary et. al. 1999). The January 2009 near-tragedy of US Airways Flight 1549, in which a bird
strike during takeoff from New York’s LaGuardia Airport forced the plane to land on the
Hudson River, underscores the necessity to address the problem of managing wildlife hazards for
all airports.
Pursuant to 14 Code of Federal Regulations, Part 139, Certification of Airports (Part 139), FAA
certificated airports serving certain scheduled air carrier operations (in aircraft with more than 10
passenger seats), as well as certain unscheduled air carrier operations (conducted in aircraft with
more than 30 seats) airport operators are required to comply with certain safety and operational
requirements, including requirements to prevent and mitigate wildlife hazards to airports. Even
though owners of GA airports are not regulated under Part 139, as discussed above, many are
recipients of Federal funds for airport development projects and land acquisition. In exchange for
Federal airport development assistance, airport owners make binding commitments to assure the
public’s interest in civil aviation will be served. Such responsibilities are commonly referred to
as Federal grant obligations or grant assurances. The FAA has a statutory mandate to ensure
airport owners comply with their grant obligations (See 49 U.S.C. 47101 et seq.). Federal
obligations include the responsibility to preserve and operate an airport in a safe and efficient
manner, pursuant to FAA regulations and standards, specifically, Grant Assurance No. 19
requires the airport owner to operate its airport in a safe and serviceable condition and in
accordance with the minimum standards as may be required or prescribed by applicable Federal,
state and local agencies for maintenance and operation. This includes FAA standards for
mitigating wildlife hazards.
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A Wildlife Hazard Assessment is a yearlong ecological study to document wildlife hazards that
occur on and near the airport. The objectives of the Wildlife Hazard Assessment were to:
1. Identify the abundance and seasonal movements of potential wildlife hazards.
2. Identify potential wildlife attractants on airport property.
3. Identify the major potential wildlife attractants within five miles of the airport.
4. Analyze past strike history.
5. Make recommendations based on data gathered during the Wildlife Hazard
Assessment.

A. Site Description
Frederick Municipal Airport (FDK) is located within the city of Frederick, Frederick County,
Maryland. FDK is owned and operated by the City of Frederick. The airport is used for general
aviation and also has several aviation related businesses. FDK is host to a fixed-based operator,
Signature Flight Support providing aircraft charter and management, aircraft maintenance, and
ground services.
Frederick Municipal Airport has 588 acres (238 ha) at an elevation of 303 feet above mean sea
level. There are two asphalt runways at FDK; runway 05/23 (5,220 x 100 feet) and runway 12/30
(3,600 x 75 feet).
According to the FAA, for the 12-month period ending April 18th, 2016, the airport had a total of
94,901 operations, an average of 260 per day: 54% local general aviation, 40% transient general
aviation, 4% air taxi, and 1% military. At that time there were 190 aircraft based at the airport:
157 single engine, 15 multi-engine, 6 jet airplanes, and 12 helicopters.
There is an air-traffic control tower based on the airfield, operating between the hours of 07002100.

B. Events Triggering the Wildlife Hazard Assessment at FDK
According to CFR 139.337, airports must conduct a wildlife hazard assessment when they
experience one of more of the following triggering events:
1. An air carrier experiences multiple wildlife strikes.
2. An air carrier aircraft experiences substantial damage from striking wildlife.
3. An air carrier aircraft experiences an engine ingestion of wildlife.
4. Wildlife of a size, or in numbers, capable of causing any of the items described above.
FDK is not a CFR 139.337 certificated airport. FDK has elected to conduct a WHA to maintain
safety standards set by the FAA to maintain grant assurances. The WHA will determine what
wildlife hazards exist at FDK and what mitigation methods are available to reduce wildlife
hazards on the airfield.
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C. Review of Strike Database
According to the FAA (FAA 2013) a wildlife strike has occurred when:
1. A pilot reports striking one or more birds or other wildlife;
2. Aircraft maintenance personnel identify aircraft damage as having been caused by a
wildlife strike;
3. Personnel on the ground report seeing an aircraft strike 1 or more birds or other wildlife;
4. 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
5. An animal's presence on the airport had a significant negative effect on a flight (i.e.,
aborted takeoff, aborted landing, high-speed emergency stop, or an aircraft left pavement
area to avoid a collision with an animal.
It is estimated that only 40% of all wildlife strikes are reported (Dolbeer 2015). It is important
for all airport staff, pilots, and maintenance personnel to report all bird strikes. This information
is vital to help reduce the risk of wildlife hazards to aircraft. Please see FAA AC 150-5200/32
current edition for more information on strike reporting.
In the 27 years from 1990 to 2017, the FAA wildlife strike database shows a total of 24 reported
strikes FDK (Table 1, Below). Of these strikes, eight strikes occurred with an unknown bird
species, five strikes with blackbirds, five strikes with mammals, two strikes with other flocking
birds, and a single strike each with small perching birds, columbids, gulls, and waterfowl. Of the
blackbirds struck, three strikes occurred with European starlings (Sturnus vulgaris). Of the
mammals struck, three reports involved white-tailed deer (Odocoileus virginianus).
Table 1. Strikes reported at FDK, from FAA Wildlife Strike Database.
Date

Operator

11/11/2015 BUSINESS

Aircraft

Species

MOONEY
M20

Unknown
bird

Damage

N

Cost
Number
of
Ingestion
Struck
Repair
FALSE

8/7/2014 UNKNOWN

Unknown
UNKNOWN bird - small

FALSE

1

8/5/2014 UNKNOWN

European
UNKNOWN starling

FALSE

1

European
starling

FALSE

1

FALSE

1

TRUE

1

6/27/2014 UNKNOWN
6/26/2014 UNKNOWN
10/25/2013 BUSINESS

C-172

European
UNKNOWN starling
HAWKER
900
Microbats

N
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9/4/2013 BUSINESS
8/28/2013 CHANTILLY AIR

CL601/604

Unknown
bird - small

N

FALSE

1

Unknown
LEARJET-60 bird - small

N

FALSE

1

HAWKERDB AVIATION
SDLY
7/24/2013 (NORTHSHORE) HS125

Unknown
bird - small

S

7500

TRUE

1

RKWL
CMDR114

Canada
goose

M

3000

FALSE

1

12/11/2012 MILITARY
5/23/2012 MILITARY

T-6
T-6

Brewer's
blackbird
Horned lark

N
N

FALSE
FALSE

1/19/2012 MILITARY

T-6

McCown's
longspur

N

FALSE

CIRRUS SR
20/22

Whitetailed deer

N

FALSE

1

AEROS
SA365

Whitetailed deer

N

FALSE

1

PA-44
SEMINOLE
PA-31
NAVAJO

Whitetailed deer

M

FALSE

1

Red fox

N

FALSE

1

PA-28

Unknown
bird medium

M?

FALSE

1

T-37B

Mourning
dove

N

FALSE

T-37B

Unknown
bird medium

N

FALSE

7/12/2005 MILITARY

T-6B

Unknown
bird medium

N

FALSE

5/24/2005 MILITARY
4/6/2005 MILITARY

T-37B
T-37B
HAWKERSDLY
HS125

Eastern
meadowlark N
Horned lark N

FALSE
FALSE

4/21/2013 BUSINESS

10/24/2011 BUSINESS
11/3/2010 GOVERNMENT
6/10/2010 BUSINESS
3/9/2010 BUSINESS
BRITANNIA
9/24/2008 AIRWAYS
9/11/2006 MILITARY

8/3/2006 MILITARY

1/8/1998 BUSINESS

Gulls

M

4200

1200

FALSE
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Of the strikes that occurred at FDK, 15 strikes reported no damages, a single strike had reported
an uncertain amount of damage, three strikes had minor damages and a single strike resulted in
substantial damages to the aircraft. Four strike reports did not have an information regarding
damage. A total of $15,900 in damages was reported from all strikes occurring at FDK. Two
strikes were reported to have caused engine ingestion; one occurring with a microbat and another
with an unknown small bird. Only a single strike was reported to occur with 2-10 gulls.
Seasonal variations in strike reports can be interpreted at FDK. Of the 24 strikes reported, an
increase in strike reports was shown during the summer months (June-September) (Figure 1).
Seasonal factors such as weather, temperature, migration, food availability, and flight operations
can influence the potential for strikes to occur on the airfield.
4.5

Number of Strike Reports

4
3.5
3
2.5
2
1.5
1
0.5
0
Jan

Feb Mar Apr May Jun

Jul

Aug Sept Oct Nov Dec

Figure 1. Number of strike reports based on month of occurrence at FDK.

Strikes reported at FDK occurred from ground level up to 2000 feet above ground level (AGL).
The majority of strikes occurred at ground level (12 strike reports). Strikes most often occurred
while aircraft where on their take-off run (33%) or in the approach phase of flight (29%) (Figure
2). Throughout the 2016-2017 assessment, no strikes were reported to occur on the airfield.
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Phase of Flight

Take-off run
33%

Landing Roll
24%

Approach
29%

Climb
9%
Landing
5%

Figure 2. Percentage of strikes reported at FDK by phase of flight.

D. Review of Permits
1. Federal
FDK does not possess a U.S. Fish and Wildlife Service (USFWS) Depredation at Airports
permit. This permit would authorize the lethal taking of migratory birds posing health and safety
concerns on the airport. This would not authorize the lethal take of any species of bird that are
considered Threatened or Endangered, or any bald or golden eagles. This type of permit is viable
for 1 calendar year and must be renewed annually. It is recommended that the airport obtain a
USFWS Depredation at Airport permit should it become necessary to take migratory birds on the
airfield.
2. State
FDK possess a Letter of Authority-Deer, issued by the Maryland Department of Natural
Resources. The permit authorizes the lethal take white-tailed deer posing hazard to aircraft on
airport property. Deer taken under the permit must be tagged in accordance with the special
conditions list on the permit and reported within 24 hours. The permit is valid for a single
calendar year. To maintain a current permit, FDK staff will need to reapply at the beginning of
each year. A copy of the permit is attached in Appendix A.

E. Threatened and Endangered Species
A list of Maryland’s state or federally threatened and endangered bird and mammal species is
below (Table 2). The term “endangered” means a species is in danger of extinction throughout
all or a significant portion of its range. “Threatened” means a species is likely to become
endangered within the foreseeable future.
Wildlife Hazard Assessment of the Frederick Municipal Airport 2016-2017 © Loomacres Wildlife Management
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Table 2. Maryland’s state or federally threatened and endangered bird and mammal species
(excluding whales).
Birds
Species
Northern Goshawk
Short-eared Owl
Upland Sandpiper
Red Knot
Ivory-billed Woodpecker
Piping Plover
Wilson's Plover
Sedge Wren
Gull-billed Tern
Mourning Warbler
Loggerhead Shrike
Black Rail
Swainson's Warbler
Eskimo Curlew
Nashville Warbler
Red-cockaded Woodpecker
Black Skimmer
Roseate Tern
Common Tern
Least Tern
Royal Tern

Scientific Name
Accipiter gentilis
Asio flammeus
Bartramia longicauda
Calidris canututs rufa
Campephillus principalis
Charadrius melodus
Charadrius wilsonia
Cistothorus platensis
Gelochelidon nilotica
Geothlypis philadelphia
Lanius ludovicianus
Laterallus jamaicensis
Limnothlypis swainsonii
Numenius borealis
Oreothlypis ruficapilla
Picoidea borealis
Rynchops niger
Sterna dougallii
Sterna hirundo
Sternula antillarum
Thalasseus macimus

State Listing
E
E
E
T
X
E
E
E
E
E
E
E
E
X
T
X
E
X
E
T
E

Federal
Listing

T
E
T

LE
E
E

Mammals
Species
Gray Wolf
Eastern Mountain Lion
Southern Rock Vole
Eastern Small-footed Bat
Northern Long-eared Bat
Indiana Bat
Allegheny Woodrat
Southern Water Shrew

Scientific Name
Canis lupus
Puma concolor couguar
Microtus chrotorrhinus carolinensis
Myotis leibii
Myoitis septentrionalis
Myotis sodalis
Neotoma magister
Sorex palustris punctulatus

State Listing
X
X
E
E
T
E
E
E

E-Endangered

T-Threatened

X-Extirpated

Federal
Listing
E
E

T
E
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FDK is located in a region where many of these listed species may be found. Wildlife surveys
conducted were not meant to look specifically for these species, meaning they could be on or
around the airport even if they were not noted during surveys. No species listed as threatened or
endangered in Maryland were observed during onsite or offsite surveys at FDK. There is no
critical habitat as defined by the United States Fish and Wildlife Service on or near FDK airport.
The airport should familiarize themselves with these species to avoid unlawfully disturbing
them during depredation and land management activities. Listed species cannot be
harassed or depredated (killed) unless U.S. Fish and Wildlife Service and/or state permits
are obtained before doing so. In addition, any habitat changes recommended for this WHA
must meet all federal and state criteria for the protection of threatened and endangered
species. Any permits required must be obtained prior to habitat changes being made.

F. Current Strategies
Wildlife control techniques are currently used by airport operations personnel. The AOA is
patrolled several times daily for wildlife hazards, including both daylight and nighttime patrols.
Pyrotechnics and vehicle dispersal are some of the current control practices applied by
operations staff. Airport staff also encourages lethal removal of white-tailed deer when
necessary to reduce hazards to aircraft. Wildlife mitigation is documented in daily inspection
logs.

II. Methods
A. Avian Surveys
Bird surveys were conducted between February 2016 and January 2017 to document the species,
number, habitat use and seasonal activity of birds that inhabit the airport. The surveys used a
time-area sampling design based on a modified version of the U.S. Fish and Wildlife Service’s
Breeding Bird Survey (Robbins et al., 1986 & Sutherland et al. 2004). This survey is designed to
capture both the temporal (seasonal and diurnal) and spatial use of the airfield by birds as well as
behavior/activity, abundance, habitat use, and the overall diversity of species. Surveys were
conducted at 14 locations on the airfield, and at 11 off-site locations. Eight surveys were
conducted monthly for a total of 12 months. Surveys were conducted during four periods
throughout the day: dawn, mid-morning, afternoon and dusk.
Species were grouped based on taxonomical & behavioral characteristics. This approach allows
species that are not related to be grouped based on traits most important to wildlife hazard
management. Species that exhibit similar traits may respond to similar control methods (Servoss
et. al. 2000).
Table 3 shows hazard rankings of birds based on behavioral characteristics. Bird activity and
behavior were categorized under the following groups; aerial hunting, flying over observation
Wildlife Hazard Assessment of the Frederick Municipal Airport 2016-2017 © Loomacres Wildlife Management
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area, perched on vegetation, perched on manmade structure, loafing on ground, loafing on water,
feeding, on ground on/or adjacent to runway, and flying over runway.
Table 3. Ranking of several types of activity, Sullivan & Baciuska 2005)
Hazard Level

Behavior

Description

Least hazardous

Sitting

Loafing on ground outside of runway

Swimming
Feeding

Loafing on water
feeding on the ground outside of the
runway
perched on manmade structure
perched on vegetation
flying over the observation area
aerial hunting
on ground in or adjacent to runway
Crossing over a runway

Most hazardous

Perching
Perching
Flyover
Hunting
In runway
Incursion

In addition, information derived from years of data entered into the FAA National Wildlife
Strike Database has allowed wildlife groupings to be assigned values passed on their hazard level
to aircraft. This information, shown in Table 4, is invaluable when determining how to expend
limited resources when conducting wildlife hazard management activities.
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Table 4. Ranking of wildlife based on relative hazard to aircraft. Adopted from FAA AC
150/5200 32-B.

Ranking of 50 Species 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 (1=most hazardous), and a relative hazard score (100=most hazardous).
Data derived from the FAA National Wildlife Strike Database, January 1990–April 2012

% of strikes with:

46

Mean
hazard
level4
55

Composite
ranking
1

Relative
hazard
score5
100

41

39

53

2

95

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

1

9

26

Damage1

Major
damage2

Effect on
flight3

84

36

Snow goose

77

Turkey vulture

Wildlife species
White-tailed deer

Osprey

22

7

15

15

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

6

8

15

14

Herring gull

10

5

9

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

1
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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

Mourning dove
Red-winged
blackbird

3

1

4

3

30

5

3

0

5

3

31

5

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
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B. Survey Locations
Statistics from the FAA Wildlife Strike Birdstrike Database show 94% of strikes occur on or
near airports while the aircraft is landing, circling or taking off (Dolbeer et al. 2009).
Approximately 72% of bird strikes occur at or below 500 feet AGL, and 92% occur at or below
3500 feet AGL. For these reasons, offsite survey locations were selected based on their
proximity to the airport and the potential for the areas to be attractive to wildlife.
1. Onsite Survey Locations
Onsite survey points (site 1-7) were selected to allow for monitoring of the entire AOA on the
airfield. Please see Appendix B for a map overview of the onsite survey points. Site-specific
recommendations noted in the survey point descriptions below are discussed in greater detail in
Chapter IV, Summary of Recommendations.
Onsite Survey Point 1
Survey Point 1 is located at 39°25'20.68"N 77°22'46.99"W. The survey point is located on the
west end of Taxiway Bravo, overlooking the approach of Runway 12. The survey point is
surrounded by maintained fields, with mature trees bordering the Monocacy River to the north.
West, across Monocacy Blvd. is a small farm with silo. Occasional flocks of rock doves would
be observed on and around the farm property. The Maryland State Police hangar is located near
the end of Taxiway Bravo. This hangar has small flocks of European starlings perching on and
around it throughout the assessment.
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Onsite Survey Point 2
Survey Point 2 is located at 39o25’15.82”N 77o22’32.55”W. The survey point was located at the
intersection of Taxiways Bravo and Foxtrot, overlooking the mid-section of Runway 12/30. The
area was surrounded by maintained fields, with building on the north side of the Runway.
Moderate sized flocks of blackbirds were observed loafing within the maintained fields around
the Runway and infield south of Taxiway Bravo.

Onsite Survey Point 3
Survey Point 3 is located at 39o25’9.88”N 77o22’17.14”W. The survey point was located at the
intersections of Taxiways Alpha and Bravo, overlooking the intersections of Runways 05/23 and
12/30. The area is surrounded by maintained fields, with a small drainage ditch running parallel
with Taxiway Alpha. Another drainage ditch can be viewed from this site, located west of
Runway 05/23. In addition, agricultural corn fields are located west of the Runway.
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Onsite Survey Point 4
Survey Point 4 is located at 39o24’58.98”N 77o22’28.71”W. The survey point is located on
Taxiway Alpha, just north of Taxiway Echo overlooking the mid-section of Runway 05/23. The
area is surrounded by maintained fields, with agricultural corn fields west of Runway 05/23.
European starlings and horned larks (Eremophila alpestris) were the two most abundant birds
recorded near this location.

Onsite Survey Point 5
Survey Point 5 is located at 39o24’49.24”N 77o22’39.48”W. The survey point is located at the
intersection of Taxiways Alpha and Charlie, overlooking the mid-section of Runway 05/23. To
the east is the main ramp including several hangars and parked aircraft. Blackbirds were most
abundant at this survey points throughout the assessment. Blackbirds were often observed
loafing within the short-maintained grasses and perching on various buildings/structures near the
main ramp.
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Onsite Survey Point 6
Survey Point 6 is located at 39o24’36.92”N 77o22’52.75”W. The survey point was located on the
south end of Taxiway Alpha, overlooking the approach of Runway 05. An abandoned storage
buildings east of the taxiway had been removed during the assessment. The dominant habitat
surrounding the survey point including maintained fields, with a drainage ditch located on the
west side of the runway. European starlings were the predominant species recorded from the
survey point.

Onsite Survey Point 7
Survey Point 7 is located at 39o25’5.25”N 77o22’40.03”W. The survey point is located on
Taxiway Charlie, south of Taxiway Bravo. The area overlooks the maintained grasses within the
infield to the east, and several hangars and aircraft parking to the west. Overall bird counts were
relatively low compared to other onsite survey points. European starlings where the most
abundant species observed.
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2. Offsite Survey Locations
Offsite survey locations (Sites 8-11) (shown in Appendix C) were selected to monitor avian
populations up to 5 nautical miles around the airport. Sites were selected based on their
attractiveness to hazardous wildlife populations, as discussed in FAA Advisory Circular
150/5200 33 current edition. Survey site selection was also based upon the area’s location in
reference to aircraft movement patterns surrounding FDK. Recommendations regarding wildlife
management at offsite locations are discussed in greater detail in Chapter IV, Summary of
Recommendations.
Offsite Survey Point 8
Offsite Survey Point 8 is located at 39°24'59.19"N 77°19’33.60” W, 2.30 miles east of the
airport. This survey point was located on the western dam of Lake Linganore. Lake Linganore is
a man-made water body surrounded by several residential villages and forested habitat. Overall
bird observations were relatively low throughout the assessment. No large flocks of waterfowl
were observed on the lake.
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Offsite Survey Point 9
Offsite survey point 9 is located at 39o26’1.92”N 77o22’16.05”W, 0.75 miles north of the
airfield. The survey point overlooks the Clustered Spires Golf Course, which is separated from
airport property by the Monocacy River. Blackbirds were the most commonly observed guild on
property, with a few counts of waterfowl recorded on the golf course’s pond

Offsite Survey Point 10
Offsite survey point 10 is located at 39o 22’34.86”N 88o20’32.27”W, 2.95 miles southeast of the
airfield. The survey point overlooks the eastern edge of County of Frederick Solid Waste
Facility. Blackbirds, specifically European starlings were the most abundant birds on the
property. Flocks remained relatively small throughout the assessment, with a single observation
of a flock 3000+ during September.
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Offsite Survey Point 11
Offsite survey point 11 is located at 39o25’43.98”N 77o21’3.10”W, 1.0 miles northeast of the
airfield. The survey point overlooks a local farm and grain silos. Agricultural fields and cattle
operations can serve as an attractant to variety of bird species. Small perching birds and
blackbirds were the two most abundant guilds observed on and around the farm. European
starlings and house sparrows were the predominant species recorded foraging within agricultural
fields and perching on buildings at the farm.

III. Results
A. Onsite Avian Surveys
A total of 4,310 individual birds of 36 different species were recorded during onsite surveys at
FDK (Table 5, Page 27). European starlings (3,436 individuals) were the most abundant species
recorded. Based solely on individuals, blackbirds (83%), other flocking (7%), and waterfowl
(4%) where the most abundant guilds recorded at FDK.
1. Behavior
Bird behaviors can pose various levels of hazard to aircraft on the airfield. The most frequent
behavior exhibited by birds during onsite survey was loafing on the ground (Figure 3). Loafing
behaviors are not directly hazardous to aircraft; however, when birds are loafing near runways
and taxiways, they have the potential to be startled by passing aircraft. Additional behaviors that
high numbers of birds were observed performing included: perching on structures and flying
over the survey point. Flying behaviors pose a direct hazard to aircraft, especially when crossing
runways. The number of birds crossing the runway per survey minute throughout the assessment
was 0.65 (Based on 658 birds recorded flying over runway, three minuet surveys, seven survey
points, four surveys per month for 12 months).
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Figure 3. Total number of observations and individual birds for each behavior category during onsite surveys at FDK.

Bird behavior can also vary depending on the time of day. During the middle of the day, a
greater percentage of the total birds recorded where loafing on the ground (Figure 4). At dawn, a
greater percentage of the total birds were perched on structures and flying over. At dusk,
increased percentages of birds were flying over the survey point and runway. FDK staff should
be aware of fluctuations in bird movements around the airfield throughout the day.
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Figure 4. Percentage of individual birds for each behavior category by time of day.

2. Habitat Use
Bird presence on the airfield greatly varied between survey points (Figure 5). Bird counts were
the greatest at onsite survey points #1 and #5. Increased bird counts at these survey points were
predominantly due to European starlings perching on structures. Starlings will often take quarry
within buildings and hangars for roosting and nesting. During the assessment, abandoned storage
buildings located east of survey point #5 was removed, decreasing the available habitat for
starlings.
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Figure 5. Total number of observations and individual birds at each onsite survey point at FDK.

Habitat types on the airfield can cause various attractions to wildlife. During the assessment, the
greatest number of birds was recorded within variable, maintained field and pavement habitats
(Figure 6). Variable habitats is described as when wildlife are transitioning between two areas,
such as going from maintained field, over pavement to an edge area. Maintained fields are the
mowed portions of the airfield. Grass composition and height can greatly affect the overall
attraction to birds. Pavement areas are often sought out by birds to loaf and forage for “grit”.
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Figure 6. Total number of observations and individual birds within each habitat type at FDK.
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3. Seasonal Activity
Changes in the seasons throughout the year can also have an impact on the amount of birds in the
vicinity of the airport. Bird abundance varied month to month at FDK, with peaks in birds
recorded in May, July-August, October, and December (Figure 7). An increase in bird abundance
during the spring is likely due to seasonal migrants making their way back to their nesting
grounds. Elevated counts during the summer months may be associated with newly fledged
juveniles out foraging with adults for the first time. In addition, food abundance (seeds and
insects) can also increase during the summer months. Into the fall, bird will begin forming
migratory flocks to travel south towards warmer climates and greater food sources. In the winter,
local flocks of birds that are overwintering around FDK are likely seeking out available food
sources. Airfields can provide overwintering birds potential food sources within the maintained
fields.
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Figure 7. Total number of observations and individual birds for each month during onsite surveys at FDK.

4. Daily Activity
Bird activity can vary throughout each day. During onsite surveys, bird counts were the greatest
at dawn and dusk (Figure 8). Typical bird activity peaks during dawn and dusk. Many birds will
maximize their activity during the coolest time of day (dawn) (Aschoff 1966). This allows them
to conserve water and reduce the danger of heat stress (Wolf and Walsberg 1996). Their activity
will then decline throughout the day as they find shelter from the heat and digest their food
(Wolf and Walsberg 1996). FDK staff should be aware of increased bird presence on the airfield
and increase observations and harassments during periods when birds are likely to be more
active.
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Figure 8. Total number of observations and individual birds by time of day at FDK.

5. Guild/Species Presence
A total of 4,310 individuals of 36 different species of birds were recorded during onsite surveys
at FDK. Based on total observations recorded during onsite surveys, blackbirds (39%), other
flocking (30%), and small perching birds (13%) were the 1st, 2nd, and 3rd most commonly recored
guilds (Figure 9). Based on total individuals, blackbirds (83%), other flocking (7%), and
waterfowl (4%) were the most abudannt guilds recorded (Figure 10). Blackbirds were mostly
comprised of observaitons of European starlings (3,436 individuals). Other species of birds of
birds recorded in high numbers at FDK included: horned lark (Eremophila alpestris, 202
individuals), killdeer (Chardrius vociferus, 48 individuals), savvanah sparrow (Passerculus
sandwichensis), 51 individuals), and Canada geese (Branta canadensis, 174 individuals).
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Figure 9. Percentage of guilds observed based during onsite surveys at FDK based on total observations.
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Figure 10. Percentage of guilds observed during onsite surveys at FDK based on total individuals.

Wildlife Hazard Assessment of the Frederick Municipal Airport 2016-2017 © Loomacres Wildlife Management

28

Table 5. Guild, species and total number of birds recorded during onsite surveys at FDK.
Blackbirds
Brown-headed Cowbird
Bobolink
Common Grackle
Eastern Meadowlark
European Starling
Red-winged Blackbird
Columbids
Mourning Dove
Rock Dove
Corvids
American Crow
Other Flocking
American Robin
Barn Swallow
Chimney Swift
Horned Lark
Snow Bunting
Tree Swallow
Raptors
American Kestrel
Black Vulture
Northern Harrier
Red-tailed Hawk
Sharp-shinned Hawk
Turkey Vulture

3572
1
1
31
93
3436
10
5
4
1
37
37
303
25
49
21
202
4
2
42
6
2
1
3
1
29

Shorebirds
Killdeer
Upland Sandpiper
Small Perching
American Goldfinch
Gray Catbird
House Finch
House Sparrow
Indigo Bunting
Northern Cardinal
Northern Mockingbird
Red-bellied Woodpecker
Savannah Sparrow
Song Sparrow
Wading Birds
Great Blue Heron
Waterfowl
Canada Goose
Mallard

50
48
2
122
14
1
1
40
1
1
8
1
51
4
1
1
178
174
4

a. Waterfowl

Waterfowl are considered the most hazardous birds to aviation because of
their large body size and tendency to form flocks. A collision with a
member of this guild is more likely to cause damage to an aircraft. Sources
of open water and agriculture are the greatest attractions to waterfowl on the
airport. Waterfowl are attracted to these areas because the open water
provides a safe refuge. They can escape mammalian predators by swimming
Canada Goose
away from the shore. Wetland habitat also provides areas where these birds
can forage for food. Waterfowl can also be attracted to agricultural areas where they can feed on
grains from crops. Waterfowl accounted for 3% of the total observations and 4% of the total
individual birds recorded during onsite surveys. A total of two species of waterfowl were
recorded at FDK, including: Canada geese (174 individuals) and mallards (Anas platyrhynchos, 4
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individuals). Canada geese are a large bodied bird, weight between 4-15 pounds, with a wing
span of 50-66 inches. Canada geese are found throughout the majority of North America. Over
the last few decades, populations of Canada geese have stopped migrating and have become
stagnant residents, breeding and overwintering in the same locations. The residential populations
of Canada geese pose a significant hazard to aircraft throughout the entire year and not just
during periods of migrations. Canada geese are ranked the 4th most hazardous species to aircraft
(FAA AC 150/5200 32B).
Overall, waterfowl abundance remained relatively low throughout the assessment, with flock
sizes varying between 1-75 individuals. Geese abundance was the greatest during the months of
August and September (Figure 11). Elevated counts of waterfowl during these months are likely
due to local flocks beginning to concentrate with the onset of migration. During the fall, many
migratory flocks of waterfowl will begin performing their seasonal migration, headed south
towards warmer climates and greater food sources. An additional small peak of waterfowl was
recorded during January surveys. These observations of waterfowl were of flocks moving around
Frederick, MD n search of food sources. FDK should be aware of seasonal variances in
waterfowl abundance on and around the airfield.
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Figure 11. Total number of observations and individual waterfowl for each month during onsite surveys at FDK.

Waterfowl observations on the airfield were the greatest near onsite survey point #1 (Figure 12).
The greatest numbers of waterfowl were observed near onsite survey points #1 and #3. Increases
in waterfowl near approach and departure paths of runways can increase the hazards posed to
aircraft, especially if the waterfowl are observed in flight.
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Figure 12. Total number of observations and individual waterfowl near each onsite survey point at FDK.

Waterfowl recorded during onsite surveys were most often observed loafing on or near the
runway and flying over the survey point (Figure 13). Hazards posed to aircraft significant
increase when birds are on or near runways. The large number of waterfowl recorded on or near
the runway occurred near onsite survey point #3, when a flock of 75 Canada geese were loafing
on the edge of the pavement. FDK staff should support a zero tolerance policy for Canada geese
on airport property. Any flocks of geese observed should be immediately hazed from the area. If
necessary, FDK staff should reinforce non-lethal harassment with lethal control after obtaining a
USFWS Depredation at Airport permit.
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Figure 13. Total number of observations and individual waterfowl for each behavior category during onsite surveys at FDK.
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b. Gulls

Gulls are another bird guild that is highly dangerous to aircraft for similar
reasons as waterfowl; they have a strong tendency to form flocks and
have large bodies. Gulls can be attracted to any source of open water
near an airport where they can forage, hydrate, or loaf on the water.
They can also be attracted to the airport by a food source. Gulls will feed
Ring-billed gull
on earthworms that emerge after precipitation events, exposed refuse, or
insects in the airport grass. No gull species were recorded during onsite surveys at FDK. Due to
the absence of gulls, FDK staff should not underestimate their potential for occurrence on the
field. FDK staff should continue to monitor the airfield for gulls and take appropriate actions to
haze them from the field should they be observed.
c. Blackbirds

Blackbirds can pose a potentially serious threat to aviation because of
their tendency to form and move in flocks. European starlings have
been responsible for the most wildlife-related plane crashes resulting in
casualties (Cleary and Dolbeer 2005). Blackbirds were the most
commonly observed guild and most abundant guild recorded during
onsite surveys (39% of total observations, 83% of the total individuals). A
European Starling
total of six species of blackbirds were recorded during onsite surveys, including: brown-headed
cowbird (Molothrus ater, 1 individual), bobolink (Dolichonyx oryzivorus, 1 individual), common
grackle (Quisicalus quiscula, 31 individuals), eastern meadowlark (Sturnus magna,93
individuals), European starling (3,436 individuals), and red-winged blackbird (Agelaius
phoeniceus, 10 individuals) (Table 5). European starlings are small bodied blackbirds, weighing
between 2-4 ounces. European starlings are ranked the 25th most hazardous species to aviation
safety due to their flocking tendencies (FAA AC 150/5200 32B). European starlings are an
invasive species, introduced to North America in the late 1800s. Since their introduction, they
have rapidly spread throughout all of the lower 48 states. Blackbirds are frequently attracted to
the airport by food sources. They feed primarily on invertebrates on the airport turf. They can
also be attracted to roosting sites provided by trees or dense brushy vegetation. Invertebrates in
the soil can potentially be reduced by pesticides applied to the airfield. Reducing this food
source will have the potential to reduce blackbird numbers on the field. Roost sites can be found
in dense vegetation and airport buildings. Roosting can be discouraged by installing antiperching devices and using various forms of harassment techniques.
Blackbird abundance varied throughout the year, with a gradual increase in abundance occurring
through summer, into the fall and winter (Figure 14). Blackbirds will often form large flocks
around prevalent food sources. When seasonal changes reduce the amount of food availability,
flocks will increase in size around attracting feeding areas. Overall, blackbirds were highly
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prevalent on the FDK airfield due to abundant food items, perching locations and nesting
locations.
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Figure 14. Total number of observations and individual blackbirds for each month during onsite surveys at FDK.

Blackbirds were commonly observed at all onsite survey points on the airfield. The greatest
numbers were recorded near onsite survey points #1 and #5 (Figure 15). Both of these locations
attracted high counts of European starlings due to abundant perching locations and nesting
locations. Throughout the assessment, abandoned storage buildings were removed from the
southern side of the main ramp. The buildings had several access points allowing starlings to
roost and nest within the structure. Since its removal, many of the starlings had relocated off the
airfield and near the Maryland State Police Hangar. FDK staff should inspect the Maryland State
Police Hangar for access points for starlings. Any areas where starlings can gain access should
be closed off.
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Figure 15. Total number of observations and individual blackbirds recorded near each onsite survey point at FDK.

Blackbirds were recorded exhibiting a variety of behaviors on the FDK property (Figure 16).
Increased counts were recorded flying over the survey point, flying over the runway, loafing on
the ground and perching on structure. The greatest hazards posed to aircraft are when blackbirds
are in flight, especially when traveling over the runway. Given the abundance of European
starlings on the airfield, FDK should investigate the starting a starling population control
program on the airfield. Airfield staff should obtain and deploy starling traps on the airfield.
Traps should be utilized during months when increased flock sizes are present on the field.
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Figure 16. Total number of observations and individual blackbirds for each behavior category during onsite surveys at FDK
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d. Raptors

Vultures and other raptors can be attracted to airports for
several reasons. Vultures can be attracted to animal
carcasses and solid waste disposal bins on or near the airport.
Airport staff should remove any animal carcasses on/near the
airport and keep all food waste in covered containers.
Garbage receptacles at the airport should be inspected for
proper covering. Other raptors can be attracted to small
mammals in vegetated areas of the airport. Raptors can also
Turkey Vulture
be attracted to perches on the airport that allow them to
observe prey from an elevated position. The large areas of open ground and concrete also heat
up faster than many of the areas around the airport. This differential heating creates columns of
rising air that these birds can use to soar and gain altitude without using large amounts of energy.
Raptors accounted for 7% of the total observations and 1% of the total individuals recorded
during onsite surveys. A total of 42 individuals of 6 different species were recorded (Table 5).
Turkey vultures (Cathartes aura) were the most commonly observed raptor species at FDK.
Turkey vultures are a large bodied bird, weighing between 4-5 pounds and have a wingspan up
to 70 inches. Due to their body size, flocking tendencies and flight characteristics, they pose a
significant hazard to aviation. They are ranked the 3rd most hazardous species by the FAA (FAA
AC 150-5200 32 B).
Raptor abundance varied throughout the assessment, with peaks in raptors recorded during
January and October (Figure 17). Overall, raptors remained relatively low in abundance
compared to other guilds recorded during the assessment. The moderate peaks recorded during
January and October was due to a small flock of turkey vultures observed flying over the airfield.
FDK staff should be aware that migratory flocks of raptors can increase the abundance on and
around the airfield.
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Figure 17. Total number of observations and individual raptors for each month during onsite surveys.

Raptors observed during onsite surveys were evenly distributed across the airfield, with no
significant attraction to specific areas of the airfield (Figure 18). Onsite survey point #4 had the
greatest overall counts of raptors recorded, which was primarily due to a small flock of turkey
vultures observed flying over the airfield. Raptors in flight can pose a significant hazard to
aircraft, especially when their flight paths cross the runway, or their soaring behaviors are within
the approach and departure paths of the runway. FDK staff should be vigilant to haze any raptors
observed using the airfield. FDK staff should also communicate with the local DOT, to ensure
that animals struck by vehicles around the airfield are collected and disposed of as soon as
possible.
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Figure 18. Total number of observations and individual raptors near each onsite survey point at FDK.
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Raptors recorded during onsite surveys where most often observed flying over the runway or
survey point (Figure 19). These two behaviors can pose the greatest hazards to aircraft. Raptors
recorded in flight were at a mean altitude of 130 feet AGL, with observations of raptors up to
500 feet AGL. Due to their large body size and soaring habits, FDK should implement a zerotolerance policy for turkey vultures and black vultures (Coragyps atratus). Increased
harassments with lethal reinforcement can help reduce the frequency of raptors coming to the
airfield.
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Figure 19. Total number of observations and individual raptors for each behavior category during onsite surveys.

e. Columbids

Columbids (doves) are a potentially hazardous bird to aviation because they
frequently form large flocks. This behavior increases the likelihood that a
collision with wildlife will involve multiple strikes on the aircraft.
According to 25 years of strike data (1990-2014) submitted to the FAA
Strike Database , pigeons and doves account for 14% of all reported strikes
submitted to the FAA and 17% of strikes with >1 animal (Dolbeer et. al
2015). They are frequently attracted to airports by grasses that produce
large seeds. Columbids can also be attracted to roosting sites in wooded
areas on/near the airport. Columbids will also utilize hangars that have the
Mourning Dove
doors left open as roosting and nesting sites. Columbids accounted for 1%
of the total observations and <1% of the total individuals recorded during onsite surveys. Overall
a total of four mourning doves (Zenaida macroura) and a single rock dove (Columba livia) were
documented at FDK (Table 5). Mourning doves are a medium bodied bird, weighing between
3.4-6 ounces and have a wingspan up to 18 inches. Mourning doves are ranked the 30th most
hazardous species to aviation (FAA AC 150-5200 32 B).
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Columbids were recorded during February (1individual), April (2 individuals), August (1
individual), and October (1 individual). The greatest counts of columbids (3 individuals) were
recorded near onsite survey point #7. Columbids can be attracted to buildings and hangars on the
airfield due to potential roosting and nesting sites. Throughout the assessment, Loomacres staff
did not observe any nesting locations for columbids within or around the hangars. FDK staff
should continue to monitor the airfield for potential nesting sites within hangars. Airport tenants
should be encouraged to maintain their hangars to reduce potential nesting sites.
f.

Wading Birds

Wading birds are large-bodied birds that have long, slender legs
and necks. This guild of birds can be attracted to any open water
source on an airport where they can feed. Many species of wading
birds will also feed on insects, amphibians, retiles and small
mammals in vegetated areas of the airport. Wading birds
accounted for <1% of the total observations and 1% of the total
individuals recorded during onsite surveys. A single great blue
Great Blue Heron
heron (Ardea herodias) was recorded at FDK (Table 5). Great blue herons are large bodied birds,
weighing up to 5.5 pounds and have a wingspan around 65 inches. Great blue herons are ranked
the 10th most hazardous species to aircraft (FAA AC 150/5200 32B).
The single heron was recorded during April near onsite survey point #1. The heron was recorded
flying over the airfield, headed north towards the Monocacy River. The FDK airfield is not
highly attractive to wading bird due to the absence of standing water on the property. However,
due to the close proximity of the Monocacy River, wading birds can pose a hazard to aircraft
when traveling to and from the area. FDK staff should be observant for wading birds flying over
the property. Due to their large body size and slow flight characteristics, they can pose a
significant hazard to aircraft. When possible, FDK staff should conduct non-lethal harassments
of wading birds flying over the property. These harassments can encourage wading birds to take
alternative flight paths to and from the river, reducing the potential of the birds crossing flight
paths.
g. Shorebirds
Shorebirds have a very similar biology to wading birds.
These birds range greatly in size and can be very large birds
with the potential to cause severe damage in the event of a
collision. Shorebirds are frequently attracted to aquatic
habitats; however, several species will frequent open
grassland habitats. Shorebirds accounted for 4% of the total
Killdeer
observations and 1% of the total individuals recorded during
onsite surveys at FDK. A total of 50 individuals of two species were recorded including: killdeer
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(Chardrius vociferus, 50 individuals), and upland sandpiper (Bartramia longicauda, 2
individuals) (Table 5). Killdeer are medium sized shorebirds weighing approximately 2.6 -4.5
ounces. They forage on the ground for insects as their primary food source. They can be
identified by the two distinctive black rings around their necks. Killdeer will also feign having a
broken wing as a nest defense strategy. When a perceived threat nears the nest the adult will
move away from the nest while flapping its wing at an odd angle in an attempt to draw the
predator away. If this behavior is observed on the airport, there is a killdeer nest nearby. Killdeer
are ranked the 35th most hazardous species to aviation by the FAA (FAA AC 150/5200 32 B).
Shorebirds were recorded in the greatest numbers during August (Figure 20). Shorebird species
such as killdeer will often seek out open grassland habitats to nest and forage. These local
populations are present around FDK during the spring, summer and fall. During the winter, these
species will perform a migration southwards towards warmer climates and greater food sources.
The large spike in shorebirds abundance during August is likely due to a migratory flock being
its fall migration. These migratory flocks will then seek out attractive habitats to rest and refuel
before continuing migration.
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Figure 20. Total number of observations and individual shorebirds for each month during onsite surveys at FDK.

Shorebirds recorded during onsite surveys were most abundant near onsite survey points #4 and
#6 (Figure 21). These locations were attractive to shorebirds such as killdeer, due to the presence
of short-maintained grasses and exposed gravel areas. Concentrations of shorebirds near the
movement areas of the airfield can increase the potential for a strike. FDK staff should monitor
all movement areas for loafing shorebirds and take appropriate actions to disperse them from the
airfield. Lethal reinforcement can assist in dissuading shorebirds from concentration on FDK
property.
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Figure 21. Total number of observations and individual shorebirds near each onsite survey point at FDK.

Shorebirds recorded during onsite surveys at FDK were most often observed loafing of the
ground (Figure 24). This behavior is not inherently hazardous to aircraft when the birds are
located away from taxiways and runways; however, when birds are loafing near movement
areas, they can become startled by passing aircraft and flush into the moving plane. Abundant
counts of shorebirds loafing on the property also indicate that the flocks of killdeer should be
more regularly harassed from the property.
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Figure 22. Total number of observations and individual shorebirds for each behavior category during onsite surveys at FDK.
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h. Corvids

Corvids are highly omnivorous and opportunistic, and are
attracted by a wide variety of food sources. Corvids can be
attracted to an airport by food sources including exposed food
waste and uncovered trash containers. They can also be attracted
to the grassy areas of the airport by a food source such as
earthworms forced above ground by a precipitation event.
Corivds accounted for 3% of the total observations and 1% of the
total individuals recorded during onsite surveys at FDK. American
American Crow
crows were the sole species of corvid recorded at FDK (37 individuals) (Table 5). ). American
crows are a common species found throughout the majority of North America. American crows
are a medium bodied bird, ranging 11-21 ounces and have a wing span of 33-39 inches.
Depending on the time of the year, American crows are typically observed in small to moderate
sized flocks. However, during winter months, American crows often form communal roosts that
can number in the 10,000s. They are ranked 18th most hazardous species to aviation (FAA AC
150-5200 32 B).
American crows were most abundant between March-May (Figure 23). An increase in American
crows on the airfield is likely associated with local flocks seeking out potential food sources.
Overall, corvids were not regularly observed on the airfield during the assessment. Flock sizes
varied between 1-10 individuals. FDK staff should be vigilant to harass any flocks of crows
observed on the property.
14
12
10
8
# Obs
6

# Ind

4
2
0
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
Figure 23. Total number of observations and individual corvids for each month during onsite surveys at FDK.
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When present on FDK, corvids were recorded in the greatest counts near onsite survey point #6
(Figure 24). American crows observed near this survey point were most often flying over the
area or perching on trees and wires on the edge of Bucheimer Rd. FDK staff should be vigilant to
haze any flocks of corivds attempting to use the airfield. Non-lethal harassment should be
reinforced with lethal control when necessary.
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Figure 24. Total number of observations and individual corivds near each onsite survey point at FDK.

Corvids recorded during onsite surveys were most often observed flying over the survey point or
the runway (Figure 25). These behaviors are considered to pose the greatest hazards to aircraft.
Corvids were recorded at varying altitudes, with the average observation of corvids in flight at 87
feet AGL, and the highest observation at 200 feet AGL.
20
18

16
14
12

10

# Obd

8

# Ind

6

4
2
0
Flying Over Flying Over
Runway

Loafing on
Ground

Perched on Perched on
Structure Vegetation

Figure 25. Total number of observations and individual corvids for each behavior category during onsite surveys.
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i.

Gallinaceous Birds

Gallinaceous birds are heavily bodied birds that spend a large
portion of their time on the ground. They are typically not strong
fliers. Gallinaceous birds are often listed as state game species,
which are protected by state regulations. No gallinaceous birds
were observed during onsite surveys. However, wild turkeys
(Meleagris gallopavo) could be present in the area. Airport staff
should have a zero tolerance policy if wild turkeys are observed
on the airfield. They can be dispersed with pyrotechnics or
lethally removed.
j.

Wild Turkey

Other Flocking Birds

Members of the guild “other flocking birds” have the potential to
pose a serious threat to aviation. This is due to their habit of
forming large flocks during migration and feeding. These birds
can be attracted to airports by food sources (often insects or fruit)
and roosting/nesting areas. Other flocking birds accounted for
30% of the total observations and 7% of the total individuals
recorded during onsite surveys at FDK. A total of 303 individuals
of six different species were recorded (Table 5). The most abundant
Horned Lark
and commonly observed other flocking bird at FDK was horned larks (202 individuals). Horned
larks are a small bodied bird, weighing around 1.0 ounces and have a wingspan up to 12 inches.
Horned larks are attracted to open barren and grassland habitats, where they forage on seeds
from the ground. Due to their commonality on airfields and flocking tendencies, they are ranked
the 41st most hazardous species to aviation (FAA AC 150/5200 32B).
Other flocking bird abundance had varied at FDK throughout the assessment, with a peak in
abundance during the winter and spring (Figure 26). The horned lark was observed on FDK
property throughout the year. Other species of other flocking birds such as barn swallows
(Hirundo rustica), are only present on the airfield during the spring, summer and fall. Swallows
will perform a seasonal migration south to overwinter in warmer climates with greater food
sources. FDK staff should beware in seasonal fluctuations in other flocking bird abundance on
and around the airfield.
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Figure 26. Total number of observations and individual other flocking birds for each month during onsite surveys at FDK.

Other flocking birds were recorded near all onsite survey points at FDK, with the greatest counts
near onsite point #6 (Figure 27). Horned larks were the most commonly observed species of
other flocking birds near onsite survey point #6. Horned larks were often observed loafing within
the short maintained grasses and along the taxiway. On movement areas, horned larks can pose a
significant hazard to aircraft. Although small; the potential for causing damage to an aircraft can
increase when horned larks are in moderate sized flocks.
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Figure 27. Total number of observations and individual other flocking birds near each onsite survey point at FDK.
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Other flocking birds recorded during onsite surveys were most often observed loafing on the
ground (Figure 28). These behaviors are not inherently hazardous to aircraft unless near taxiways
and runways. These behaviors are most commonly exhibited by horned larks, as they will forage
and loaf on the ground.
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Figure 28. Total number of observations and individual other flocking birds for each behavior category during onsite surveys at
FDK.

k. Small Perching Birds

Small perching birds are the least hazardous guild of birds at an
airport for several reasons. They are the smallest birds and are
therefore likely to have the lowest impact forces on an aircraft
during a bird strike. However, engine ingestions and other
collisions with these birds still have the potential to damage
aircraft. Small perching birds may become a hazard at airports
during the migratory season. These birds have the potential to
form flocks that can result in multiple wildlife strikes, increasing
House Sparrow
the danger during a collision. Many small perching birds also favor woodland habitat and are less
abundant in an airport environment. Some small perching birds like the savannah sparrow
(Passerculus sandwichensis) do prefer open grasslands and are commonly found on airports.
Small perching birds accounted for 13% of the total observations and 3% of the total individuals
recorded during onsite surveys at FDK. A total of 122 individuals of 10 different species were
recorded. Savannah sparrows (51 individuals) and house sparrows (Passer domesticus, 40
individuals) were the two most abundant small perching birds recorded during onsite surveys.
House sparrows are an exotic species introduced to North America. They are small bodied,
weighing around 1.0 ounces and a wingspan up to 10 inches. House sparrows are common
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species on airfield, attracted to buildings and structures. They are a cavity nesting species, taking
quarry within man-made and natural voids.
Small perching birds were most abundant during May surveys (Figure 29). A large increase in
small perching birds during the spring is likely due to migratory flocks making their way back to
their breeding grounds. During the spring, many species of small perching bird will begin
establishing breeding territories and nesting sites. At this time, the males of many species will
begin perching and calling for females around their nest sites. These behaviors allow for easier
detection and can give cause for such a dramatic increase in total individuals.
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Figure 29. Total number of observations and individual small perching birds for each month during onsite surveys at FDK.

Small perching bird abundance varied on the airfield, with the greatest counts observed near
onsite survey point #3 (Figure 30). An elevated count of small perching birds at this location was
primarily due to savannah sparrows loafing within the maintained fields. Savannah sparrows will
nest and forage for insects within short-maintained grasses. Most savannah sparrows will remain
in and near grass cover and not frequent pavement areas.
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Figure 30. Total number of observations and individual small perching birds near each onsite survey point at FDK.

Small perching birds recorded during onsite surveys were most often observed loafing on the
ground (Figure 31). This behavior is common for savannah sparrows, due to their attraction to
maintained grass fields and often the absence of perching areas. In addition, other species such as
the house sparrow will loaf and forage on pavement areas.
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Figure 31. Total number of observations and individual small perching birds for each behavior category during onsite surveys at
FDK.
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B. Offsite Avian Surveys
Offsite surveys were conducted at four offsite survey points that have potential to attract
hazardous wildlife near flight patterns around FDK. Bird abundance and local movements can
pose hazards to aircraft and potential increase the number of wildlife making their way onto
airport property. A total of 6,499 individual birds of 51 different species of birds were recorded.
Similar with onsite surveys, European starlings were the most abundant bird species recorded
during offsite surveys (4,309 individuals). Based solely on total individuals, blackbirds (72%),
small perching birds (14%) and other flocking birds (5%) were the 1st, 2nd and 3rd most abundant
guilds recorded, respectively.
1. Behavior
Birds observed during offsite surveys were recorded in the greatest counts loafing on the ground
(Figure 32). Given the high abundance of total individuals and the low overall total observations,
birds recorded loafing on the ground were most often observed in moderate to large sized flocks.
These behaviors do not pose a hazard to aircraft at offsite locations, due to the birds being at
ground level and not within the airspace surrounding the airfield. Movements of birds to and
from their loafing locations pose the greatest hazards to aircraft.
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Figure 32. Total number of observations and individual birds for each behavior category during offsite surveys at FDK.

Behaviors exhibited by birds varied throughout the day (Figure 33). The greatest percentage of
individual birds was observed loafing on the ground during dawn surveys. Then in mid-morning
and afternoon surveys, a greater percentage of birds were recorded perching on structures. These
changes in behavior are likely due to birds foraging in the morning and resting in the middle of
the day. At dusk, a moderate percentage of birds were perching and loafing on the ground, likely
foraging on last time before returning to their roost. FDK staff should be aware that bird
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behavior can very throughout the day. At offsite locations, daily movements to and from roosting
and feeding locations can increase the potential for flocks of birds to cross flight patterns around
the airfield.
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Figure 33. Percentage of individual birds for each behavior category by time of day.
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2. Habitat Use
Birds were recorded in the greatest numbers near offsite survey point #10 (Figure 34). This
survey pint overlooked the County of Frederick Department of Solid Waste Facility. Solid waste
facilities can be highly attractive to hazardous flocks of birds such as vultures, blackbirds and
gulls. Although the landfill is located 2.95 miles southeast of the airfield, increased flocks of bird
dawn to the location have the potential to make their way to the airfield in search of additional
food sources. Overall bird flocks observed at offsite survey point #10 were relatively small, with
only one observation of a flock size 3000+ individuals.
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Figure 34. Total number of observations and individual birds at each offsite survey point at FDK.

Of the birds observed during offsite surveys, the greatest numbers were recorded within landfill
habitats (Figure 35). High counts of birds were also recorded within agriculture and
residential/industrial habitats. Landfills can attract a large variety of bird species due to the
potential food sources within the solid wastes. In addition, buildings and stagnant debris piles
can provide cover and nesting habitats for species like the European starling. FDK staff should
establish communication with the County of Frederick Solid Waste Facility to discuss wildlife
hazards around the airfield.

Wildlife Hazard Assessment of the Frederick Municipal Airport 2016-2017 © Loomacres Wildlife Management

50

4000
3500

3000
2500
2000
1500
1000

# Obs

500

# Ind

0

Figure 35. Total number of observations and individual birds recorded within each habitat type during offsite surveys at FDK.

3. Seasonal Activity
Bird abundance during offsite surveys varied by month throughout the assessment, with the large
spike recorded in September (Figure 36). A dramatic increase in bird abundance in September
was primarily due to a large flock (3000+ individuals) of European starlings at offsite survey
point #10. Overall, bird abundance remained relatively low throughout each month, with another
small increase observed in July. FDK staff should be aware that seasonal changes can lead to
potential increases in bird abundance around the airfield.
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Figure 36. Total number of observations and individual birds for each month during offsite surveys at FDK.
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4. Daily Activity
Bird counts were the highest during dawn surveys, then dramatically dropped into the midmorning and afternoon, and gradually increased by dusk (Figure 37). A peak in bird activity at
dawn is likely due to birds leaving their roosting locations and seeking out areas to forage. Areas
like the solid waste facility and the farm can provide birds with a variety of food items.
Decreases in the middle of the day is likely due to birds seeking out areas to loaf and rest during
the heat of the day, before foraging again prior to returning to their roosts. FDK staff should be
aware of changes in bird concentrations and activity throughout the day in areas around the
airfield.
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Figure 37. Total number of observations and individual birds for each survey time of day during offsite surveys at FDK.

5. Guild/Species Presence
A total of 6,499 individual birds of 51 different species of birds were recorded during offsite
surveys around FDK (Table 6, page 54). Blackbirds where the most abundant guild recorded and
the 2nd most commonly observed guild during offsite surveys at FDK (Figures 38 &39). While at
offsite locations, hazards posed by blackbirds decreases as the distance away from the airfield
increases. Blackbirds pose a significant hazard due to their flocking tendencies; however, at
offsite locations these flocks will often stay at relatively low altitudes and do not pose a
significant hazard to aircraft. Small perching birds were the most commonly observed and the 2nd
most abundant guild recorded. At offsite locations, small perching birds are not considered
hazardous to aircraft due to their tendencies to remain near brush/cover and they often do not
form flocks.
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Figure 38. Percentage of guilds observed based on total observations made during offsite surveys at FDK.
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Figure 39. Percentage of guilds observed based on total individuals recorded during offsite surveys at FDK.
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Table 6. Guild, species and total number of individual birds recorded during offsite surveys at
FDK.
Blackbirds
Brown-headed Cowbird
Common Grackle
European Starling
Red-winged Blackbird
Columbids
Mourning Dove
Rock Dove
Corvids
American Crow
Blue Jay
Fish Crow
Gallinaceous birds
Wild Turkey
Other Flocking
American Robin
Bank Swallow
Cedar Waxwing
Chimney Swift
Tree Swallow
Raptors
American Kestrel
Black Vulture
Red-shouldered Hawk
Red-tailed Hawk
Turkey Vulture
Shorebirds
Killdeer

4684 Small Perching
276
American Goldfinch
56
American Tree Sparrow
4309
Black-capped Chickadee
43
Belted Kingfisher
220
Blue-grey Gnatcatcher
31
Carolina Wren
189
Common Yellowthroat
129
Dark-eyed Junco
123
Downy Woodpecker
5
Eastern Bluebird
1
Eastern Phoebe
3
House Finch
3
House Sparrow
341
Indigo Bunting
90
Northern Cardinal
88
Northern Flicker
2
Northern Mockingbird
110
Red-bellied Woodpecker
51
Savannah Sparrow
131
Song Sparrow
6
Tufted Titmouse
33
White-breasted Nuthatch
2
Wood Thrush
1
White-throated Sparrow
89
Yellow Warbler
13 Wading Birds
13
Great Blue Heron
Waterfowl
Canada Goose
Common Merganser
Mallard
Pied-billed Grebe
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a. Waterfowl

Waterfowl is the most hazardous bird guild at offsite locations
because of the numbers, large body size and tendency to move in
flocks. Waterfowl at offsite locations have the potential to cause
collisions with aircraft when sharing airspace in the vicinity of the
airport. Local movements of waterfowl from one location to another
can bring birds over the airport and/or into the flight paths of aircraft.
Waterfowl accounted for 2% of the total observations and 2% of the total
Common Merganser
individual birds recorded during offsite surveys. A total of 91 individuals
of four different species were recorded (Table 6). The most commonly observed waterfowl
species during offsite surveys was Canada geese, with 86 individuals recorded.
As previously mentioned, Canada geese pose a significant hazard to aircraft due to their large
body size and flocking tendencies. Local populations of Canada geese around Frederick, MD,
can pose a hazard to aircraft throughout the year. Local populations will seek nesting locations
on open water sources and the Monocacy River near the airfield. Overall, Canada geese numbers
were relatively low at offsite survey points; however, several flocks of geese were recorded in
incidental observations around small ponds and on the Monocacy River. To reduce local
populations of Canada geese, FDK staff should investigate the creation of a Canada goose
population program. The program should seek out properties where Canada geese are nesting to
addle or oil the eggs. This management technique can reduce the local population by preventing
the hatching of new birds in the area. FDK staff could conduct this program internally if airport
personnel are available, or contract a wildlife management company to conduct the work. Prior
to treatment of any Canada goose nests, proper permitting is required by the USFWS and
landowner permission must be obtained.
Waterfowl were most abundant during the month of June (Figure 40). The large increase in
waterfowl recorded in June was due to a large flock of resident Canada geese. During June, adult
Canada geese will undergo a complete molt of their flight feathers. During the molting period, all
flight feathers are shed and they begin growing new ones; at this time the birds are rendered
flightless. Canada geese will seek out large open water sources for protection of predators during
these periods of molt. While their hazards to aircraft greatly decrease when the birds are
flightless, management techniques such as round-ups become easier to collect and remove large
numbers of geese.
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Figure 40. Total number of observations and individual waterfowl for each month during offsite surveys around FDK.

Waterfowl counts were the greatest at offsite survey point #9, Clustered Spires Golf Course
(Figure 41). The large numbers of waterfowl recorded at the course were predominantly Canada
geese. Geese will frequent golf courses due to the abundance of water features and shortmaintained grasses. Geese can also be a nuisance of golf course owners due to the damages they
cause to turf from foraging and the accumulation of fecal matter. FDK staff should open a line of
communication with the golf course owners and discuss the hazards the geese can pose to
aircraft. The airport should encourage the owners of the golf course to manage the property for
Canada geese. Given the close proximity of the golf course to the airfield, a line of
communication should be established with the ATCT prior to any dispersal as to prevent possible
strikes from occurring during dispersal.
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Figure 41. Total number of observations and individual waterfowl near each offsite survey point around FDK.
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Waterfowl recorded during offsite surveys were most often observed loafing on the ground
(Figure 42). Given the high total number of individuals loafing on the ground compared to the
low number of total observations, most observations made were of large flock sizes. Increased
numbers of birds loafing is an indication of an attracting habitat that provides food sources with
little to no predators. At offsite locations, loafing behaviors are not inherently hazardous to
aircraft; however, the movement of birds to and from loafing locations can bring flocks of birds
across flight patterns around FDK. Establishing management practices at offsite locations can
dissuade birds from moving to and from properties around the airport.
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Figure 42. Total number of observations and individual waterfowl for each behavior category during offsite surveys at FDK

b. Gulls

Gulls are the second only to waterfowl as the most hazardous
species to. They pose a similar threat because of their large body
size and tendency to form large flocks during their migration.
Like waterfowl, gulls are also typically associated with aquatic
habitat. No gulls were recorded during offsite surveys around
FDK. Although there was a lack of gull observations during the
WHA, FDK staff should still be aware of the potential for gulls to
Herring Gull
occur on or around the airfield. Gulls populations have the potential
to be pushed into the area due to weather events or migrations.FDK staff should support a zerotolerance policy for gulls on the airfield.
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c. Blackbirds

Blackbirds are a potential hazard to aviation because of their
tendency to form and migrate in large flocks. These flocks
increase the potential for multiple strikes in a collision, and have
the potential to do serious damage to aircraft. European starlings,
a blackbird species, are responsible for the most wildlife-strikerelated fatalities in history (Cleary and Dolbeer 2005). Blackbirds
accounted for 19% of the total observations and 72% of the total individual birds recorded during
onsite surveys. A total of 4,684 individual birds of four different species were recorded (Table
6). Similar with onsite surveys, European starlings were the most abundant species of blackbird
recorded (4,309 individuals). Overall, the average flock size of European starlings observed was
less than 100 individuals. Most of the starlings recorded were documented in a single event, with
a 3000+ sized flock documented during September surveys (Figure 43). Blackbirds will often
form migratory flocks when performing migration events. These flocks will seek out attractive
habitats to refuel to continue their journey. FDK staff should be aware that high concentrations
of blackbirds have the potential to make their way to the airfield. Should a large flock of
blackbirds make their way to the airfield, FDK staff should take immediate action to haze them
from the airfield. If necessary, they should be removed lethally to reinforce non-lethal
harassments.
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Figure 43. Total number of observations and individual blackbirds for each month during offsite surveys at FDK.

Blackbirds were most abundant at offsite survey point #10, County of Frederick Solid Waste
Facility (Figure 44). Blackbirds will often be attracted to solid waste facilities due to the food
items in the waste and the potential nesting sites around the facility. The survey point did not
overlook the active face of the facility. Flock in size and magnitude could be more frequent
around the facility then what was recorded during the WHA.
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Figure 44. Total number of observations and individual blackbirds at each offsite survey point around FDK.

Blackbirds were recorded in the greatest numbers loafing on the ground (Figure 45). These
behaviors are often exhibited when searching for food items. At offsite locations, these behaviors
do not pose a direct hazard to aircraft; however, increased concentrations of blackbirds around a
prevalent food source can increase the potential for flocks to make their way to the airfield. In
addition, flocks of blackbirds traveling from roosting locations to foraging habitats could
potentially cross fight paths in/out of the airfield.
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Figure 45. Total number of observations and individual blackbirds for each behavior category during offsite surveys.
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d. Raptors

Raptors have the potential to be a significant threat to
aviation at offsite locations. They have large bodies that can
create severe damage during a strike. Raptors also
frequently soar at high altitudes for extended periods of time
to search for food, which increases the chances of colliding
with aircraft. However, raptors are more often found
individually and generally do not form large flocks as often as
Black Vulture
other guilds. Turkey vultures and black vultures are raptor
species that will commonly group together and circle over an animal carcass or other food
source. They will also fly into favorable wind conditions that allow them to maintain soaring
without exerting themselves, such as updrafts from hills or warm air columns. Raptors accounted
for 10% of the total observations and 2% of the total individual birds recorded during offsite
surveys. A total of 131 individual birds of five different species were recorded (Table 6). Turkey
vultures (89 individuals) and black vultures (33 individuals) were the two most abundant species
observed during offsite surveys. As mentioned with onsite survey results, vultures are large
bodied birds that are capable of causing significant damages if struck. Even at off the airfield, the
soaring flight characteristics can pose to aircrafts due to the birds being able to sustain flight at
high altitudes.
Overall, raptors were most abundant during the months of August and September (Figure 46). A
large increase in raptors during late summer and fall could be migratory flocks beginning to
concentrate in numbers on their way south towards warmer climates. Variations in food
availability can also influence the concentrations of raptors around offsite properties. Vultures
will often concentrate in numbers around carrion. Wildlife struck by vehicles can become a
significant food attractant, causing an increase in vultures. FDK staff should communicate with
the county DOT to insure that any wildlife struck on the road within 20,000 feet of the airfield
are quickly collected and disposed of prior to becoming an attractant.
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Figure 46. Total number of observations and individual raptors for each month during offsite surveys at FDK.

Raptors were recorded in the greatest counts at offsite survey point #10 (Figure 47). The solid
waste facility can be a significant attractant to a variety of raptor species. Vultures are often
attracted to food items that are mixed within the waste streams. American kestrels (Falco
sparverius) and red-tailed hawks (Buteo jamaciensis) are also attracted to landfills due to
presence of small mammals within the grass fields and around the waste stream. Any influx in
raptors to the solid waste facility can increase hazards to aircraft using FDK not only at the
facility, but due to their flight paths to and from the facility from roosting sites.
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Figure 47. Total number of observations and individual raptors at each offsite survey point around FDK.

Wildlife Hazard Assessment of the Frederick Municipal Airport 2016-2017 © Loomacres Wildlife Management

61

Raptors were most often observed perching on structures and flying over the survey point during
offsite surveys (Figure 48). Raptors will often spend extended periods of time perching on tall
structures overlooking open fields in search of food sources. These behaviors are not inherently
hazardous at offsite locations due to the birds being at low altitudes. However, raptors in flight
can pose a more significant hazard to aircraft. Raptors recorded in flight were at an estimated
average of 185 feet AGL, with observations of raptors up to 500 feet AGL. At these elevations,
hazards posed to aircraft greatly decrease the further the birds are from the airfield.
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Figure 48. Total number of observations and individual raptors for each behavior category during offsite surveys at FDK.

e. Columbids

Columbids present a similar hazard as blackbirds because they often form large flocks to
migrate, which increases the potential for multiple strikes in a single collision. Mourning doves
are a member of this guild and are considered to be the most abundant game bird in North
America (Robbins et al 2001). Columbids accounted for 5% of the total observations and 3% of
the total individuals recorded during offsite surveys. A total of two species of columbids were
recorded: mourning dove (31 individuals) and rock doves (189 individuals). Rock doves are an
exotic species introduced to North America. Since their introduction, they heave readily adapted
to surviving with and around human developments, taking advantage of abundant food sources
around agricultural facilities and nesting areas within urban and suburban habitats. Rock doves
are a medium sized bird, weighing around 9 ounces and have a wing-span up to 28 inches. The
FAA ranks rock doves as the 17th most hazardous species to aviation (FAA AC 150/5200 32B).
Columbids were most abundant during January and December surveys (Figure 49). Dramatic
increases in columbids during these months was primiarily due to moderate sized flocks
concentrating around abundant food sources. Columbids will forage on large grass seeds and
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waste agricultural grains. During the winter, these food sources can be come scarce, which can
increase flock concentrations around persisting food reserves.
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Figure 49. Total number of observations and individual columbids for each month during offsite surveys at FDK.

Columbid counts were the greatest at offsite survey point #11, a farm and grain storage property
northeast of the airfield (Figure 50). The dramatic increase in columbids at this property was due
to the concentration of food items. In addition, farm properties often have outbuildings that can
provide roosting and nesting habitats for columbids. FDK staff should open lines of
communication with surrounding farms to discuss the hazards columbids can pose to aircraft.
FDK staff should urge property owners to manage rock dove populations to reduce the potential
of flocks making their way to the airfield. Being an invasive species, rock doves can be managed
without a permit any time of the year. With populations left unmanaged, rock dove populations
can double within a year; due to their ability to produce multiple broods throughout the year.
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Figure 50. Total number of observations and individual columbids at each offsite survey point at FDK.

Columbids recorded during offsite surveys were observed in the greatest numbers flying over the
survey point (Figure 51). Columbids will often fly in small to moderate sized flocks, which can
increase the potential for multiple wildlife strikes to occur with an aircraft. However, columbids
in flight are often at lower altitudes, and their hazards to aircraft greatly decrease the further
away from the airfield the flocks are flying.
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Figure 51. Total number of observations and individual columbids for each behavior category during offsite surveys at FDK.
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f.

Wading Birds

Wading birds are large-bodied birds that have long, slender legs
and necks. This guild of birds can be attracted to any open water
source on an airport where they can feed. Many species of
wading birds will also feed on insects, amphibians, retiles and
small mammals in vegetated areas of the airport. Wading birds
accounted for 1% of the total observations and <1% of the total
individual birds recorded during offsite surveys. Overall a total of
Great Blue Heron
four great blue herons were recorded (Table 6). Due to their large
body size, great blue herons can pose a significant hazard to aircraft; however at offsite
locations, they often remain on the ground or fly at low altitudes. The four herons recorded were
documented during February (1 individual), June (2 individuals), and August (1 individual). A
total of 2 individuals were recorded at both offsite survey points #8 and #10. FDK staff should be
vigilant to haze herons anytime they are observed flying over the field.
g. Shorebirds

Shorebirds have a very similar biology to wading birds. These birds range greatly in size and
can be very large birds with the potential to cause severe damage in the event of a collision.
Shorebirds are frequently attracted to aquatic habitats; however, several species will frequent
open grassland habitats. Shorebirds accounted for 2% of the total observations and <1% of the
total individuals recorded during offsite surveys at FDK. A total of 13 killdeer were documented
at offsite survey points throughout the WHA. Overall shorebird abundance was relatively low
throughout the WHA, with the highest counts of four individuals recorded during April surveys
(Figure 52). Although shorebird counts were low during the WHA, FDK staff should be aware of
the potential for migratory flocks of shorebirds to migrate through the area. Shorebirds can form
moderate sized flocks during migration, which can increase hazards posed to aircraft.
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Figure 52. Total number of observations and individual shorebirds for each month during offsite surveys at FDK.

All shorebird observations made during offsite surveys were documented at offsite survey point
#10. Killdeer were specifically attracted to the solid waste facility due to the large expanse of
maintained grass fields. These areas can provide cover and food sources that are often sought by
killdeer. In addition, all observations of killdeer were of individuals loafing on the ground.
Killdeer spend the majority of their time on the ground and do not readily perch on vegetation or
structures. At offsite locations, these behaviors are not inherently hazardous to aircraft. When
abundant cover and food sources are present, local populations of killdeer will often stay near
their established territories, and not make any long commutes to food sources.
h. Corvids

Corvids have the potential to be a threat at offsite locations because of their medium body size
that can cause damage in a collision. However, as their distance from the airport increases, this
danger is reduced. They typically have low flight altitudes and are a minimal hazard to aircraft at
offsite survey points. Corvids accounted for 5% of the total observations and 2% of the total
individuals recorded during offsite surveys at FDK. A total of three species of corivds were
documented during offsite surveys, with American crows being the most commonly observed
species (123 individuals, Table 6). Corvid abundance was the greatest during August and
September surveys (Figure 53). The dramatic increase in corvid abundance during these months
was likely due to local flocks concentrating around an abundant food source.
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Figure 53. Total number of observations and individual corvids for each month during offsite surveys at FDK.

Corvid counts were the greatest at offsite survey point #10 (Figure 54). Corvids will often seek
out easily obtained food sources, such as food wastes in the waste stream at the solid waste
facility. Due to the abundance of corvids around the solid waste facility, FDK staff should
communicate with the property owners and encourage them to conduct wildlife management on
the property. Increased harassments on the solid waste facility property can discourage corvids
from flocking on the sites, and encourage them to seek food sources elsewhere.
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Figure 54. Total number of observations and individual corvids at each offsite survey point at FDK.

Corvids recorded during offsite surveys were most often observed perching on structures and
loafing on the ground (Figures 55). These behaviors are commonly exhibited by corvids. Loafing
and perching behaviors are not inherently hazardous to aircraft at offsite locations due to the
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birds being at a low elevation. Increased hazards to aircraft occur when flocks are in flight;
however, FDK staff should be aware of increased concentrations of corvids at offsite properties
have the potential to make their way to the airfield in search of food.
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Figure 55. Total number of observations and individual corivds for each behavior category during offsite surveys.

i.

Gallinaceous Birds

Gallinaceous birds are heavy bodied birds that spend a large
portion of their time on the ground. They are typically not strong
fliers. The danger posed by these birds is greatly reduced with
increased distance from the airport. They do not fly at high
altitudes so there is a low probability that they will collide with
aircraft. However, close to the airport, collisions with these
species can be extremely dangerous because of their large bodies.
A total of 3 wild turkey were recorded during offsite surveys,
Wild Turkey
accounting for <1% of the total observations and individual birds
recorded (Table 6). Wild turkeys are large bodied birds, weighing around 16 pounds and have a
wingspan up to 64 inches. Due to their large body size, they have the potential to cause
significant damage to aircraft if struck. However, hazards posed to aircraft at offsite locations is
greatly reduced due to the birds typically not flying at high altitudes and taking flight for only
short durations. The three turkeys recorded during offsite surveys were documented at offsite
survey point #11 in February.
j.

Other Flocking

Other flocking birds pose a hazard at offsite locations because of their tendency to form large
flocks. Hazards posed by even large flocks of these birds decreases as the distance from the
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airport increases. Other flocking birds accounted for 13% of the total observations and 5% of the
total individual birds recorded during offsite surveys. A total of five species of other flocking
birds were documented, with chimney swift (Chaetura pelagica) being the most abundant (110
individuals, Table 6). Chimney swifts are small bodied bird, weighing less than 1.0 ounces and
have a wingspan up to14 inches. They are an insectivore species, feeding on insects while in
flight. They will often nest in colonies in man-made chimneys, and typically forage within
flocks. Chimney swifts are ranked the 34th most hazardous species to aviation.
Other flocking birds recorded during offsite surveys where most abundant during May and
September (Figure 56). Increases in other flocking birds around FDK can be influenced by
several factors including weather, seasonal changes and food abundance. Food sources for other
flocking birds can vary by the species; some birds such as swallows and swifts actively forage on
insects while in flight, while other species such as American robins (Turdus migratorius) will
feed on a variety of invertebrates and berries. Species within this guild will perform extensive
seasonal migrations during the fall, winter and spring.
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Figure 56. Total number of observations and individual other flocking birds for each month during offsite surveys at FDK

Other flocking birds were recorded in the greatest numbers at offsite survey points #9 and #11
(Figure 57). These locations likely attracted other flocking birds due to the combination of
maintained grass fields and edge habitats. In addition, the small pond and Monocacy River can
host a variety of insects that in turn attract the aerial insectivores.
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Figure 57. Total number of observations and individual other flocking birds at each offsite survey point at FDK.

Other flocking birds recorded during offsite surveys were observed exhibiting a variety of
behaviors, with increased counts aerially hunting and flying over the survey point (Figure 58).
High numbers of total individuals, with low numbers of total observations indicates that birds
were within moderate sized flocks for both these behaviors. Average flocks ranged around 50
individuals. Both of these behaviors can pose hazards to aircraft at offsite survey points;
however, flocks recorded did not exceed an estimated 100 feet AGL. FDK staff should be aware
of increased concentrations of other flocking birds around the airfield. Insect populations on the
airfield can greatly affect the chances of flocks seeking out the airfield to forage. FDK staff
should be vigilant to haze any flocks that are observed on the airfield.
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Figure 58. Total number of observations and individual other flocking birds for each behavior category during offsite surveys at
FDK.

C. Mammal Surveys
1. Large Mammals
Large mammal surveys were conducted two times per month. Spotlights were used to document
the abundance and distribution of mammals on the airfield. Surveys were conducted during the
night, as the biologist drove on all pavement areas within the perimeter fence. A total of 175
individual mammals of three distinct species were recorded (Table 7, below). White-tailed deer
were the most commonly observed species during spotlight surveys at FDK. A total of 147
white-tailed deer were documented on the property. It is important to note, that it is likely that
many individuals were re-counted during separate surveys. Herd sizes documented during
spotlight surveys varied between 2-20 individuals in a single sighting. Deer are considered the
most hazardous species to aviation (FAA AC 150/5200 32B). Deer can range from 85-250
pounds, and are highly unpredictable when frightened. FDK staff should support a zero tolerance
policy for white-tailed deer on airport property. The absence of a perimeter fence at FDK allows
white-tailed deer free access to property and onto movement areas. Several times during onsite
bird surveys, a small herd of deer were noted crossing runways, or running alongside the runway.
Airport staff utilizes city employees to remove deer under permit to reduce numbers. FDK Staff
should investigate the installation of complete perimeter fence around the AOA to exclude
white-tailed deer and other mammal species. Until the perimeter fence is installed, FDK staff
should encourage greater numbers of deer to be removed from the property under their state
issued depredation permit. Increased deer removal can educate remaining deer that the airfield is
not a safe place for them to loaf and forage.
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Carnivores have been involved in 31% of mammal strikes reported to the FAA. Of the 658
strikes that involved carnivores, 13 (1.98%) resulted in substantial damage. Twenty-six red fox
were observed within the perimeter fence during spotlight surveys. Fox activity can cause many
problems at an airport. They can damage equipment by chewing, cause delays of air traffic, and
damage aircraft in a collision. Fox and coyotes readily dig-out under perimeter fencing, which
can create access points for other mammal species, such as white-tailed deer. Their medium body
size (5-30 lbs.) can damage the landing gear of aircraft. Red fox are ranked 23rd on the FAA's
list of hazardous species (FAA AC 150/5200 32 B). Loomacres staff documented a den site on
FDK property during the WHA. The den was located west of the intersection of Taxiways Alpha
and Bravo. Due to the abundance of red fox on the property and the identification of an active
den, FDK staff should investigate adding red fox on their state depredation permit to lethally
remove red fox. In addition, any perimeter fence that is installed at FDK should be constructed
with a wildlife skirting material. Buried fencing can discourage wildlife from digging under a
perimeter fence to gain access to the airfield. FAA CertAlert 16-03 outlines recommendations for
perimeter fencing at airfields to exclude wildlife. Further recommendations on perimeter fencing
are discussed in Chapter IV, Summary of Recommendations.
Table 7. Species, scientific name and count of mammals recorded during spotlight surveys at
FDK.
Species
White-tailed
deer
Eastern
Cottontail
Red Fox

Scientific
Odocoileus virginianus
Sylvilagus floridanus
Vulpes vulpes

Count
147
2
26

2. Small Mammals
Small mammal populations fluctuate significantly depending on the time of year, quality of
habitat, and predator populations. Small mammals require thick vegetation to provide protection
from predators. Maintaining shorter grass can decrease the amount of small mammals that
inhabit the airport. The airport should monitor for the presence of small mammals. A noticeable
increase in avian predators and carnivores can be an indication that small mammal populations
are increasing.
The impact of vegetation management on small mammal observations has been studied
extensively in contexts other than airports. Wilkins and Schmidly (1979) found that small
mammal abundance and diversity were positively related to plant diversity and groundcover; the
least disturbed vegetative communities supported the most diverse plant and small mammal
communities. Small mammals are not a direct threat to aviation. However, they also attract avian
predators and large carnivorous mammals.
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Grimm and Yahner (1988) also found that disturbance of roadside habitats reduced the
abundance of most species of small mammals, primarily due to decreased vegetation height and
density. This effect can be achieved through mowing (Wilkins and Schmidly 1979, Comely et al.
1983, Grimm and Yahner1988, Barras et al. 2000), grazing (Cornely et al. 1983), or herbicide
application (Clark et al. 1996). In general, these studies support the findings that frequent
mowing of vegetation will help minimize small mammal abundance on airports (Barras et al.
2000).
Two standardized small-mammal surveys were conducted on the FDK airfield during the WHA.
One was carried out in April, and the other during September. See Appendix D for trap transect
locations. No small mammals were collected during either survey. Due to the lack of small
mammals collected during the survey, it is thought that the population is not considered an
attraction on the FDK property during the time of the WHA. FDK staff should still monitor small
mammal populations on airport property. Surveys can be conducted following standardized
protocol as used in the WHA, or via observations of predator species abundance on the airfield.
If a noticed increase in raptors, fox and coyotes occurs on the airfield, small mammal
populations may be high. Whenever small mammal populations become a significant attractant,
FDK staff should seek to reduce populations through either habitat management or pesticide
application.

D. Owl Surveys
Owl surveys were conducted once a month during the WHA. Surveys were conducted between
½ hour after sunset and midnight. Electronic calls were used to detect owl presence at two
survey locations on the airfield. The following species calls were played in this order during
surveys; northern saw-whet owl (Aegolius acadicus), eastern screech owl (Megascops asio),
barred owl (Strix varia), and great horned owl (Bubo virginianus). See Appendix E for a map of
these survey locations. No owl species were detected during the surveys at FDK. Although no
owls were recorded, it is still possible for them to be present on or around the airfield. Owls in
general are large bodied birds that have the potential to cause substantial damages if struck. FDK
staff should be aware of the possibility for them to occur. Environmental factors such as perching
locations and food abundance can greatly affect the potential for owls to occur. As previously
stated, FDK staff should monitor the small mammal population on the airfield.

E. Vegetation Surveys
Vegetation on airfields must not provide ample cover or be a preferred food source, loafing area,
roosting location, or any other major attractant to birds and other wildlife.
1. Grass Heights
Grass height in airport habitats can often influence the amount of bird activity. Vegetation
provides both a food source and cover for many bird species. Short grasses may attract geese,
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gulls and flocks of blackbirds to an area, while longer grasses may produce more seeds attractive
to other birds and potentially small mammals. The overall average grass height at FDK during
the course of one year was 5.2 inches. Average grass heights for the entire airfield varied
throughout the year, with taller averages noted during the summer and fall months (Figure 59).
Grass heights can affect the overall attractiveness of the airfield to wildlife and prey species
(insects and small mammals). The FAA recommends that grass heights within the perimeter
fence be maintained between 6-12 inches to reduce the overall attraction (Cleary and Dickey
2010). During late fall, winter and early spring grass heights were below the FAA recommended
heights. Shorter grass can become an attractant to blackbirds and waterfowl species. While snow
cover can affect the overall height of the grasses on the airfield, FDK staff should attempt to
maintain grasses within the FAA recommendations throughout the year.
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Figure 59. Average grass height at FDK by month.

Average grass heights for the entire year varied spatially on the airfield, with average heights the
greatest near onsite survey point #3 (5.9 inches) and the lowest average height near onsite survey
point #7 (3.1 inches). Given the abundance of blackbirds on the airfield, taller grass heights may
assist in deterring flocks from attempting to forage.
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Figure 60. Average grass height at each onsite survey point at FDK for the course of one year.

2. Vegitation Surveys
Maintained grass fields are the dominant habitat type on the airfield. Species composition can
have a significant effect on the attractiveness of habitats on and around the airfield. The
dominant vegetation species and potential wildlife attraction was evaluated at all sites in which
bird surveys were conducted. See Attachment A for an inventory of dominant vegetation at all
onsite and offsite survey points.

F. Perimeter Fence
The FDK airfield does not have any perimeter fence surrounding the property to exclude
wildlife. A portion of chain-link fence is located around the main ramp to limit public traffic
onto the ramp, but does not have any gate limiting complete access. Due to the numerous deer
sighted on the FDK airfield, Loomacres recommends that FDK investigate and install a complete
perimeter fence to surround the property. In the FAA Cert-Alert 16-03, the FAA provides
guidelines on the construction of a wildlife exclusion fence. A ten-foot tall fence, constructed of
chain-link, woven wire, or v-mesh material should be installed with 3-strands of barb-wire on
45o outriggers. The bottom of the fence should contain buried portion to exclude canids and
discourage dig-outs. The bottom portion of the fence should be installed with a skirting material
laid at a 45o outwards, or buried several inches deep and laid horizontally for several feet and
back-filled. A gate constructed in the fence line should have gaps no larger than 6 inches; and
should contain a cement pad under the gate.
Once a perimeter fence is installed, FDK staff should begin monitoring the fence line on an
ongoing basis. The monitoring will allow FDK staff to inspect for any gaps or voids that could
allow wildlife entry to the airfield. FDK staff should also plan on performing vegetation
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management along the perimeter fence. Grasses and shrubs that are allowed to grow on the fence
can inhibit staff from observing wildlife outside the fence, and also cause structural issues with
the fence line. A buffer of 50 feet should be maintained outside the perimeter fence from any
brush or trees. To aid in monitoring the perimeter fence and access of the airfield, FDK should
investigate the installation of a complete perimeter road around the airfield.

G. Onsite and Offsite Attractants
Loomacres personnel identified both onsite and offsite wildlife attractants throughout the course
of the WHA, and Offsite survey sites were placed at major attractants. A review of both onsite
and offsite attractants will be discussed in the results section of this report
1. Onsite Attractants
Wildlife is attracted to airfields for three main factors: food, water and shelter. At FDK all three
of these elements are present and give cause for increased wildlife activity on the airfield. These
attractants will be discussed and recommendations are provided to reduce the overall
attractiveness of the airfield to wildlife
a. Food
Insects
Above ground insects were collected each month between April-November on FDK property to
analyze and monitor the insect population. Insects are a potential food attractant for a variety of
bird species such as blackbirds, gulls, swallows and shorebirds. The total number of insects
collected on the airfield varied by month, with the greatest number of insects collected in May
(Figure 61). Insect populations can fluctuate depending on a variety of environmental factors
such as temperature, precipitation, and humidity. Overall insect counts were low throughout the
assessment, with zero captures occurring in April, September, October, and November.
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Figure 61. Total number of insects collected on FDK by month.

Insect diversity was relatively low during the WHA. The insects captured were counted and
separated into the following groupings: Diptera (flies), Orthoptera (grasshoppers), Coleoptera
(beetles), Hemipetera (leaf hoppers, aphids, & true bugs), Gryllidae (crickets) and Lepitdoptera
(butterflies and moths). Orthoptera made up 42% of the total insect composition collected
(Figure 62). Insects in the orders hemiptera, diptera and orthoptera are, in general, fed upon by
several bird species. Increases in these orders on the airfield can lead to increased insectivore
activity.

Insect Family/Order
Coleoptera
2%

Orthoptera
42%

Diptera
4%

Gryllidae
17%

Hemiptera
32%

Lepidoptera
3%
Figure 62. Percentage of insects collected for each family/order.

A Shannon-Weiner Index using H= -∑(pi)(lnpi), where pi is the proportion of each insect
grouping (i.e. dipteral, coleoptera, etc.) was used to calculate diversity. The resulting H value
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when using a Shannon-Weiner Index ranges from zero for a community with a single species, to
over seven for a very diverse community. The overall index on the airfield was 1.34. Overall the
insect diversity was low and relative abundance was low on the FDK airfield.
Insect populations should always be monitored and if there is an increase in birds feeding on the
AOA, insect control is sometimes necessary. Airport staff should be aware of potential indicators
pointing to a fluctuation in insect numbers. For example, large numbers of birds feeding behind
mowers is an indication that insect numbers are high. If bird flocks become a hazard primarily
during the time of vegetation management, airport staff may wish to mow later in the day or at
night so as to not attract birds. As previously stated, the airport should discuss possible
insecticide applications with famers should the need to reduce the population arise.
Vegetation
Overall, the majority of the movement area on the airfield is very well maintained and not
considered attractive to wildlife. Grass heights on the airfield ranged below or near the minimum
recommendation of 6 inches. Decreased grass heights can reduce cover and forage for insects
and small mammals; however, they can also increase blackbird and waterfowl presence. FDK
staff should aim to maintain their grass heights within the FAA recommended 6-12 inches.
Agriculture
Areas of the FDK airfield were utilized for agricultural operations during the WHA. Agriculture
can be a significant attractant to hazardous wildlife such as waterfowl, blackbirds and whitetailed deer. Corn was the sole crop grown on the FDK airfield during the assessment. Overall,
the corn fields were not noted to be highly attractive to flocks of blackbirds when ripening, nor a
major attractant to flocks of Canada geese following harvest. White-tailed deer were observed
foraging within the fields following harvest. Due to the absence of a perimeter fence at FDK, the
deer foraging within the agricultural fields have the ability to enter the AOA and possibly strike
aircraft. Installation of a perimeter fence will properly exclude white-tailed deer from the AOA.
FDK staff should continue to monitor all agricultural operations on the airfield for any attraction
to wildlife. Should flocks of birds be observed foraging within the fields, they should be
immediate hazed from the area.
Other
Although small gravel is not a food source, it is used by many bird species as an aid for
digestion. Mourning doves are commonly attracted to perimeter roads, where they ingest small
pieces of gravel. Mourning doves should be harassed from the airfield whenever they are
observed. Gravel and exposed soils can also serve as an attractant to killdeer. Killdeer readily
nest in dry, open ground. Any unnecessary areas of exposed gravel should be covered with
topsoil and seeded to encourage vegetative growth.
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b. Water

Drainage Ditches
There are no areas of persistent standing water on the FDK airfield. Drainage ditches on the
property were well maintained and did not hold standing water following rain events. FDK staff
should continue to maintain all drainage ditches. If not-maintained, ditches have the potential to
grow thick vegetation, which can provide cover and perching locations for wildlife. Thick
vegetation can also inhibit proper drainage, leading to standing water.
Temporary Standing Water
Low lying areas within the infield have the potential to collect water following rain events.
Temporary standing water within these depressions can be an attractant to a variety of wildlife.
FDK staff should monitor the airfield for any low lying areas that are known to collect standing
water and disperse any wildlife attempting to use the area. If water persists in the area, FDK staff
should investigate re-grading the area or installing drainage to remove the water attractant.
c. Cover

Buildings
Loomacres staff monitored all buildings on airport property throughout the WHA for any
potential access points or nesting areas for wildlife. Buildings can serve as nesting locations for a
variety of birds, or simply provide shelter from the elements and predators. Any hangar or
building on the airfield should be regularly monitored for wildlife activity. Species such as
European starlings will nest within hangars, stagnant aircraft or any cavity on a building.
During the WHA, FDK staff had removed abandoned storage buildings on the southwest side of
the airfield. During the beginning months of the assessment, this hangar was utilized by
European starlings for roosting and nesting. Since its removal, starling observations had greatly
decreased around the airfield.
Hangars remaining on the airfield can still attract wildlife. Airfield tenants should be informed of
potential ways to reduce wildlife from using leased hangars, such as maintaining doors closed as
often as possible or ensuring all seals on windows and doors are installed properly. If possible,
airport staff should assist tenants with removal of wildlife. The Maryland State Police’s hangar
as noted for having starlings entering and exiting through a worn out door seal.
Perching
Approach lights, taxi, and runway lights are all potential perches for a variety of bird species,
ranging from savannah sparrows to red-tailed hawks. The airport should be aware of this fact and
take appropriate action to harass birds whenever they are observed utilizing these locations. To
discourage perching, FDK should investigate installing anti-perching devices on hangars and the
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terminal building. Any birds observed perching on the perimeter fence or equipment within the
AOA should be constantly harassed to dissuade this behavior. Tall trees along the northern
property border were noted to be used as perching locations for hawks and crows during the
assessment. Any tall trees near approach and departure paths should be removed to discourage
perching behaviors near these critical areas.
2. Offsite Attractants
a. Golf Courses

Golf courses are indentified as attracting habitats for hazardous wildlife around airfields.
Loomacres surveyed the Clustered Spires Golf Course, located north of the airfield. Due to the
close proximity of the golf course to the airfield, wildlife movements to and from the property
can pose a direct hazard to aircraft using Runway 5/23. The Clustered Spires Golf Course has
ample areas of short-maintained grasses surrounding small open water bodies. The Monocacy
River runs between the airport property and golf course, which can attract various waterfowl
species. Overall, bird counts were relatively low during the assessment, with small flocks of
Canada geese and European starlings observed on the property. FDK staff should be aware of
potential wildlife hazards traveling to and from the property. Communication should be
established with the property owners to discuss wildlife hazards. If possible, FDK should
encourage the property owners to conduct wildlife management on their property, including
harassment of geese and blackbirds. Any management activities should be properly
communicated with the airports ATCT prior to engaging to ensure that no wildlife is scared into
the direction of moving aircraft.
b. Solid Waste Facility

Loomacres surveyed the County of Frederick Solid Waste Facility for its attraction to hazardous
wildlife species. Surveys were conducted on the property edge due to access being denied from
the property owners due to prior conversations with the FAA regarding wildlife. During the
WHA, flocks of blackbirds and vultures were observed on and around the solid waste facilities
property. A large flock (3000+ individuals) of European starlings was recorded at the site in
September. Due to the presence of food wastes and abundance of birds recorded, FDK staff
should be aware that increased wildlife activity can occur around the facility. Elevated
concentrations of birds at the site have the potential to travel to the airfield in search of
perching/roosting locations and food sources. FDK staff should open a line of communication
with the operators of the property to discuss wildlife hazards. If possible, FDK staff should
encourage the operators to conduct wildlife management on the property. FDK staff should also
encourage the operators to inform FDK staff whenever large flocks (2500+ individuals) of birds
are occurring on the site to notify air-traffic around the airfield.
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c. Agriculture

Agricultural activities around the FDK airfield have the potential to attract various wildlife
including blackbirds, columbids and waterfowl. Loomacres surveys a farm operation in close
proximity to the airfield. The farm operation was also host to grain silos; which served as an
attractant to moderate sized flocks of rock pigeons and European starlings. The FDK airfield is
surrounded by several farms which have the potential to attract wildlife. Communication should
be established with nearby farm owners to discuss wildlife hazards. FDK should encourage
property owners to disperse flocks of Canada geese or blackbirds that may attempt to forage
within their crop fields.

IV. Summary of Recommendations
A. Habitat Management
Because 71% of strikes occur under 500 feet altitude (above ground level), the greatest risk of
bird strikes during flights occurs near the airport at takeoff or landing (Cleary et al. 2002).
Accordingly, habitat management (Barras et al. 2000), direct control (Dolbeer 1986, Dolbeer et
al. 1993b), and regulatory efforts (Cleary and Dolbeer 1999), for reducing wildlife strikes have
focused on wildlife and their habitats on and near airports.
Grass heights
Studies to determine if tall vegetation reduced bird activity at airports in the USA have produced
conflicting results. Buckley and McCarthy (1994) suggested that laughing gulls (Leucophaeus
atricilla) used vegetation managed at 5 cm versus 5'45 cm. however, Barn et al. (2000) found no
difference in bird use (all species) at these heights on the same airport and found that small
mammal abundance tripled on un-mowed plots (>45 cm, Barras et al. 2000). This evidence
stresses the importance of continued monitoring involving the height of the vegetation on the
airport and the animals utilizing the resource. The airport should adjust their mowing and
vegetation management strategy to meet their specific needs. For example, if Canada geese are
becoming abundant, the airport should increase the height of vegetation; if large avian predator
populations are increasing in response to small mammal populations the airport should decrease
the vegetation height.
It is important that non-wildlife attracting vegetation is planted after construction projects. The
airport should avoid all legumes (e.g., red clover) which are attractive to a variety of wildlife
species, including white-tailed deer and Canada geese. Areas dominated by tall vegetation (e.g.,
goldenrod, brush, etc.) should be mowed and maintained to reduce cover for birds and mammals
within the AOA.
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Water
Drainage ditches and temporary standing water is the sole water attractants on the FDK property.
FDK staff should continue to maintain vegetation within all drainage ditches to prevent the
establishment of cover and insure proper drainage of water from the airfield. Areas of temporary
standing water should be monitored following rain events to insure no wildlife attracted to the
area. If water is persistent in low-lying areas, FDK staff should investigate regarding the area or
installing proper drainage.
The Monocacy River runs along the northern edge of the airfield and is bordered by tall mature
trees. The river is a potential attractant to a wide variety of waterfowl species. In addition, the
mature trees along the banks of the river can provide cover and perching locations. FDK staff
should be aware of potential wildlife traveling to and from the river. If possible, FDK staff
should monitor the river for wildlife and haze any flocks when observed. FDK staff should also
monitor these portions of the river for any Canada geese nesting activities.

B. Perimeter Fence
The airport should investigate installing a complete perimeter fence surrounding the airfield.
Fencing installed should follow guidelines provided by the FAA in CertAlert 16-03 in regards to
proper fence heights and buried portions preventing dig-outs. To aid in access in monitoring the
perimeter fence, FDK should also install a perimeter road around the airfield. Once installed,
FDK staff should routinely monitor the fence line for any gaps or holes. Vegetation along the
fence line should be regularly maintained, with at least 50 foot buffer cleared on the outside of
the fence. The buffer will allow for easy access for monitoring and help prevent damage from
fallen trees on the fence.

C. Harassment and Control
The airport should continue their harassment and control efforts. Loomacres recommends that
the airport continue to make regular patrols of the AOA to ensure that wildlife is not present.
Airport personnel should survey and harass wildlife from the Monocacy River whenever
possible. When harassment becomes less effective, it should be reinforced with lethal control.
Removal of white-tailed deer from the airfield should be continued. FDK staff should discuss the
addition of red fox to the airfield’s state depredation permit. FDK staff should apply and obtain
a USFWS Depredation at Airport permit to be authorized to remove hazardous migratory birds,
such as Canada geese, mourning doves and red-tailed hawks.
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D. Continuation of Monitoring
FDK staff should continue to monitor the presence of wildlife on the airport. This should be done
monthly. The airport should use the protocol followed during the Wildlife Hazard Assessment,
although they may modify the observation protocol to meet the airport needs and resources.

E. Record Keeping and Strike Reporting
Operations at FDK should continue to document wildlife observations and control work
conducted. This data is valuable and it can be used to identify trends in wildlife activity. Strike
reporting should be carried out using the FAA wildlife strike database. Loomacres will provide
strike collection kits to the airport upon request and will assist with strike reporting if needed.
Any significant strikes should be reviewed to address any needed changes or new management
techniques to the airport wildlife control program.

F. Wildlife Coordinator
Loomacres recommends that the airport assign an individual to oversee the wildlife mitigation
efforts at the airport. Ideally this person should have a background in airport wildlife mitigation.
The person would be responsible for implementing the airport WHMP. This would include;
•
•
•
•
•

Daily patrols and surveys
Record collection and keeping
Control work
Training
Annual review of wildlife hazard management program

G. Training
Airport staff that will be assigned to carry our wildlife mitigation should attend Airport Wildlife
Hazard Management. Ideally, these staff should attend the training every 12 consecutive months.
If the airport chooses to have members of their staff conduct lethal control they should also
attend a specialized course that focuses on lethal wildlife removal and the use of firearms. The
airport should emphasize the importance of wildlife identification training. Wildlife
identification is an important factor in maintaining an effective Wildlife Management Plan. All
staff should be trained in wildlife identification to reduce the percentage of unknown species
present on the airport.

H. Offsite Attractants
The airport should continue to monitor offsite attractants to ensure that the populations of
hazardous animals do not increase. The airport should develop an outreach program and work
with the property owners to encourage their efforts at mitigating the wildlife hazards that exist on
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their property. Should a property owner fail to reduce those hazards, the airport should increase
their efforts by providing resources, or conduct harassment and control at these sites with the
owner’s permission.
Priority should be given to offsite locations closest to the airport with high populations of
hazardous wildlife. Offsite locations 9 and 10 should be the first sites contacted.

I. Wildlife Hazard Working Group
The airport should establish a Wildlife Hazard Working Group (WHWG) that may include
representatives from the following groups; airport operations and maintenance, Federal Aviation
Administration (FAA), United States Fish and Wildlife Service, Maryland Department of
Natural Resources, offsite landowners, and a qualified wildlife biologist, or any other stake
holder the airport considers appropriate. At many general aviation airports, such as FDK, staff
resources are limited, and do not have full time airport operations or maintenance personnel.
Given the limited resources, the establishment of a meaningful working group can be difficult.
Airport owners should attempt their best efforts to establish communication channels with stakeholding parties for possible future needs to discuss wildlife management strategies on and around
the airfield.
J. Annual Review
The continued evaluation of an airport’s wildlife mitigation program is vital to ensure continued
success at reducing wildlife hazards on an airport. The airport should formally revise their
WHMP at least once per year, or following a significant event, or land use change. Loomacres
also recommends that the airport have a qualified airport biologist evaluate the airport wildlife
mitigation program. The evaluation should include a complete survey of the onsite and offsite
attractants, a review of permit use, review of strike reports, and an analysis of surveys completed
by the airport and all incidental observations.

K. Recommended Equipment
•
•
•
•
•

Nest removal/netting installation apparatus
Paintball gun, for harassment of wildlife in areas that other techniques are not
appropriate
Lift equipment to remove nests from hangars
Pyrotechnics and launchers
Obtaining traps and equipment to remove animals
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V. Airport Accomplishments
The airport is diligent in their efforts towards daily AOA wildlife patrols, harassment, and
reinforcement control. Patrols are increased when wildlife activity increases.
The airport is maintaining vegetation within the AOA.
The airport takes a proactive approach at wildlife control by conducting work relating to
problem species (i.e. white-tailed deer).
Airport staff is dedicated to mitigating wildlife issues on the airfield.
The airport has been pro-active in reducing onsite wildlife attractants, such as removing un-used
hangars from the property.
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VII. Attachments
Attachment A

Checklist of the Vascular Flora of
Frederick Municipal Airport (FDK)
Wildlife Significance Follows

Onsite Survey Points
Survey Point #1
Elymus hystrix, Bottlebrush grass
Elymus virginicus, Virginia wild rye
Plantago lanceolata, English
plantain
Populus deltodies, Cottonwood
Schizachyrium scoparium, Little
bluestem
Securigera varia, Crown vetch
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
Survey Point #2
Cichorium intybus, Chicory
Elymus hystrix, Bottlebrush grass
Elymus virginicus, Virginia wild rye
Festuca spp., Fescue
Plantago lanceolata, English
plantain
Populus deltodies, Cottonwood

Schizachyrium scoparium, Little
bluestem
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
Survey Point #3
Cichorium intybus, Chicory
Elymus hystrix, Bottlebrush grass
Elymus virginicus, Virginia wild rye
Festuca spp., Fescue
Plantago lanceolata, English
plantain
Populus deltodies, Cottonwood
Schizachyrium scoparium, Little
bluestem
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
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Survey Point #4
Cichorium intybus, Chicory
Elymus hystrix, Bottlebrush grass
Elymus virginicus, Virginia wild rye
Festuca spp., Fescue
Plantago lanceolata, English
plantain
Populus deltodies, Cottonwood
Schizachyrium scoparium, Little
bluestem
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
Zea sp., Corn
Survey Point #5
Cichorium intybus, Chicory
Elymus hystrix, Bottlebrush grass
Elymus virginicus, Virginia wild rye
Festuca spp., Fescue
Plantago lanceolata, English
plantain
Populus deltodies, Cottonwood
Schizachyrium scoparium, Little
bluestem
Solidago spp., Goldenrod

Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
Zea sp., Corn
Survey Point #6
Cichorium intybus, Chicory
Elymus hystrix, Bottlebrush grass
Elymus virginicus, Virginia wild rye
Festuca spp., Fescue
Plantago lanceolata, English
plantain
Populus deltodies, Cottonwood
Schizachyrium scoparium, Little
bluestem
Securigera varia, Crown vetch
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
Survey Point #7
Schizachyrium scoparium, Little
bluestem
Taraxacum officinale, Common
dandelion
Trifolium pretense, Red clover
Trifolium repens, White clover
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Offsite Survey Points
Survey Point #8

Offsite Survey Point #11

Acer negundo, Boxelder
Amelanchier canadensis, Shadblow
serviceberry
Elymus hystrix, Bottlebrush grass
Pinus strobus, White pine
Populus tremulodies, Quaking aspen
Plantus occidentalis, Sycamore
Poa sp., bluegrass
Quercus rubra,Red oak
Schizachyrium scoparium, Little
bluestem
Sorghastrum nutans, Indian grass

Acer rubrum, Red maple
Cichorium intybus, Chicory
Elymus hystrix, Bottlebrush grass
Quercus alba, White oak
Pinus virginiana, Virginia pine
Schizachyrium scoparium, Little
bluestem
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
Taraxacum officinale, Common
dandelion
Zea sp, corn

Survey Point #9
Acer negundo, Boxelder
Cichorium intybus, Chicory
Impatiens capensis, jewelweed
Pinus strobus, White pine
Quercus alba, White oak
Schizachyrium scoparium, Little
bluestem
Solidago spp., Goldenrod
Typha spp., Cattails
Offsite Survey Point #10
Schizachyrium scoparium, Little
bluestem
Securigera varia, Crown vetch
Solidago spp., Goldenrod
Sorghastrum nutans, Indian grass
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Wildlife Significance
Acer negundo, Boxelder. Boxelder leaves and pedicels used in nest building. Samaras
are eaten by turkey, quail, raccoon, squirrel, and deer. Boxelder provides important
habitat for many wildlife in riparian areas.
Amelanchier canadensis, Shadblow serviceberry, fruit may be consumed by small birds,
mice and squirrels. Seldom browsed by deer. Early bloom is important food source for
pollinators. Fruit consumed by orioles, cardinals, thrushes, catbirds, woodpeckers,
waxwings, robins, squirrels, and chipmunks.
Cichorium intybus, Chicory. Chicory is very attractive to deer and other wildlife.
Elymus hystrix, Bottlebrush grass. minor forage for bison and cattle. Consumed by mule
deer. Very palatable winter forage for sheep. Seeds consumed by small birds, cottontails
and jackrabbits.
Elymus virginicus, Virginia wild rye, palatable and nutritious to all livestock. Birds and
small mammals will consume seeds and use fiber material for den and nests. Seed is
utilized by mallards and lesser scaup when found in wetlands. Canada geese will graze
young foliage.
Festuca sp., fescue, wildlife significance varies widely by species.
Impatiens capensis, jewelweed. Wildlife significance of this species is not reported.
Pinus strobus, white pine. This species provides cover for a variety of wildlife species.
Pinus virginiana, Virginia pine, squirrels and small birds will consume seeds from cones.
Mature trees may be utilized for nesting and roosting.
Plantago lanceolata, English plantain. The leaves and seeds are eaten by birds and
mammals.
Plantus occidentalis, sycamore, Use of the species by wildlife has not been reported.
Populus deltodies, Cottonwood. Bark and leaves of seedlings are consumed by field
mice, rabbits, deer and domestic livestock. Provides habitat for many bird species.
Beavers use wood for food and buildings. Has fair value for all wildlife, songbirds,
upland game birds, fur and game mammals.
Populus tremulodies, Quaking aspen, terminal buds are browsed by white-tailed deer and
upland game birds. Squirrels, small mammals and small birds will consume seeds. Highly
sought by beaver.
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Quercus alba, white oak, The young shoots of many eastern oak species are readily eaten
by deer. Dried oak leaves are also occasionally eaten by white-tailed deer in the fall or
winter. Acorns of white oak are considered choice food for many wildlife species,
including the white-footed mouse, fox squirrel, black bear, pine mouse, red squirrel, and
cottontail rabbits. The gray squirrel consumes white oak acorns but prefers the acorns of
other oak species. Many birds, including the blue jay, northern bobwhite, mallard, ringnecked pheasant, greater prairie chicken, ruffed grouse, and wild turkey, eat white oak
acorns.
Quercus rubra, Red oak. The young shoots of many eastern oak species are readily eaten
by deer. Dried oak leaves are also occasionally eaten by white-tailed deer in the fall or
winter. Acorns of white oak are considered choice food for many wildlife species,
including the white-footed mouse, fox squirrel, black bear, pine mouse, red squirrel, and
cottontail rabbits. The gray squirrel consumes white oak acorns but prefers the acorns of
other oak species. Many birds, including the blue jay, northern bobwhite, mallard, ringnecked pheasant, greater prairie chicken, ruffed grouse, and wild turkey, eat white oak
acorns.
Schizachyrium scoparium, Little bluestem. , young plants are considered good forage for
ungulates. Provides excellent coverage for nesting and roosting habitat. Seeds are
consumed by small mammals, upland game birds, rosy finches, and juncos.
Securigera varia, Crown vetch. Mammals readily graze the plant and it attracts a variety
of wildlife.
Solidago spp., Goldenrod. The winter rosettes of leaves and immature plants are eaten by
white-tailed deer, rabbits, prairie chickens, and wild turkey. Some small mammals and
songbirds, especially the American goldfinch, consume the small achenes.

Sorghastrum nutans, Indian grass. Good forage for livestock and wildlife in the summer.
Consumed by numerous songbirds and small mammals.
Taraxacum officinale, Common dandelion. seeds foraged on by small game birds.
Herbaceous leaves can be consumed by geese and deer.
Trifolium pretense, Red clover Plants are nutritious and provide forage for cattle and
white-tailed deer. Rabbits, numerous small mammals, wild turkey, prairie chickens, and
ruffed grouse eat the herbage. Mourning dove, bobwhite quail, and ring-necked pleasant
consume to a limited extent the small seeds. The plants also provide nectar for various
species of butterflies.
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Trifolium repens, White clover. Plants are nutritious and provide forage for cattle and
white-tailed deer. Rabbits, numerous small mammals, wild turkey, prairie chickens, and
ruffed grouse eat the herbage. Mourning dove, bobwhite quail, and ring-necked pleasant
consume to a limited extent the small seeds. The plants also provide nectar for various
species of butterflies.
Typha spp., cattail, used for nesting habitats for red-winged blackbirds and other small
non game birds.
Zea sp., Corn. Corn can be highly attractive to a variety of wildlife species. Blackbirds
and other flocking birds will forage on stalks when ripening. Deer, raccoon, opossum and
bear will forage on grains. Migratory waterfowl will forage on waste grains left in fields
following harvest.
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VIII.

Appendices

Appendix A
Maryland DNR Letter of Authority: Deer
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Appendix B
Map of Onsite Survey Locations
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Appendix C
Map of Offsite Survey Locations and 5 Mile Perimeter
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Appendix D
Map of Small Mammal Survey Locations
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Appendix E
Map of Owl Survey Locations
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