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EXECUTIVE SUMMARY
Pursuant to the 14 CFR 139.337, Lake Tahoe Airport (KTVL) began developing this Wildlife
Hazard Management Plan (WHMP) in cooperation with Wallace Environmental Consulting, Inc.
During the preparation of this WHMP, Lake Tahoe Airport voluntarily returned its 14 CFR Part
139 operating certificate to the FAA in 2015. The surrender of the 14 CFR 139 Operating
Certificate occurred after drafting this WHMP. The WHMP for Lake Tahoe Airport is in
conformance with 14 CFR 139 standards even though the airport no longer is required to address
these specific standards. The Lake Tahoe Airport is now strictly a general aviation airport that
does not accept scheduled commercial air service. References in this WHMP to 14 CFR Part 139
requirements are no longer applicable to this airport facility. References to 14 CFR 139 standards
are utilized by this airport as a best practices guide for reducing hazards caused through wildlife.
This WHMP will be reviewed periodically by the Airport Manager or designee and will be
updated as changing circumstances merit. All changes made to this WHMP will be sent to the
Federal Aviation Administration (FAA) for review, and will be documented in the Table of
Revisions of this document.
According to Airport Sponsor Grant Assurance Number 19, Operations and Maintenance, as a
general aviation airport, KTVL is required to take immediate action to alleviate wildlife hazards
whenever they are detected. To reduce the potential of wildlife hazards airport personnel will
implement this WHMP which outlines steps for monitoring, documenting, and reporting potential
wildlife hazards and strikes. This WHMP contains protocols for responding to hazardous wildlife
situations, roles and responsibilities of airport personnel, and wildlife control techniques for birds
and mammals.
Grant Assurance Number 19, Operation and Maintenance:
a. The airport and all facilities which are necessary to serve the aeronautical users of the
airport, other than facilities owned or controlled by the United States, shall be operated at
all times 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. It will not cause or permit any activity or action thereon which
would interfere with its use for airport purposes. It will suitably operate and maintain the
airport and all facilities thereon or connected therewith, with due regard to climatic and
flood conditions. Any proposal to temporarily close the airport for non-aeronautical
purposes must first be approved by the Secretary. In furtherance of this assurance, the
sponsor will have in effect arrangements for:
1)
2)
3)

Operating the airport's aeronautical facilities whenever required;
Promptly marking and lighting hazards resulting from airport conditions,
including temporary conditions, and
Promptly notifying airmen of any condition affecting aeronautical use of the
airport. Nothing contained herein shall be construed to require that the
airport be operated for aeronautical use during temporary periods when
snow, flood or other climatic conditions interfere with such operation and
maintenance. Further, nothing herein shall be construed as requiring the
maintenance, repair, restoration, or replacement of any structure or facility
which is substantially damaged or destroyed due to an act of God or other
condition or circumstance beyond the control of the sponsor.

b. It will suitably operate and maintain noise compatibility program items that it owns or
controls upon which Federal funds have been expended.
KTVL – Wildlife Hazard Management Plan
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The FAA addresses wildlife hazard management in accordance with Grant Assurance 19 because it
is a safety issue. The FAA can require the operator of a federally obligated airport to conduct a
Wildlife Hazard Assessment (WHA), and if necessary, prepare a Wildlife Hazard Management Plan
(WHMP), or an airport can request federal funds to perform a WHA voluntarily.
This WHMP outlines habitat management techniques on and around the airfield that are designed to
reduce or eliminate the area’s attractiveness to wildlife and outlines priorities for habitat
management (Chapter 3). The legal status of wildlife is described, including laws and regulations
pertaining to permits needed for control actions, including harassment and take of animals (Chapter
4). Wildlife-related permits will be obtained, as needed, and included in appendices.
Monitoring and management of wildlife hazards requires application of control techniques
conducted in a coordinated manner. Supplies and equipment for these activities will be obtained and
maintained in the KTVL Airport Maintenance Building. These materials may include, but are not
limited to: frightening devices (e.g., pyrotechnics, propane exploders, Mylar tape) and wildlife
restraint equipment (e.g., traps). Airport personnel will be trained to properly identify wildlife and
apply wildlife control techniques in a safe, effective, and efficient manner, as outlined in this
document. Identification, management, and monitoring of wildlife-related hazards at the airport will
be coordinated by a designated Wildlife Coordinator. Modifications will be documented and
communicated to the FAA, airport personnel, and to Federal/State agencies as necessary or required.

SIGNATORY
This Wildlife Hazard Management Plan has been reviewed and approved by the Airport Manager,
and reviewed by the FAA Certification and Safety Inspector and other interested parties.

_____________________________________
Mark Gibbs
Airport Manager
City of South Lake Tahoe, California
Lake Tahoe Airport
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PREFACE
This Wildlife Hazard Management Plan is written to fulfill the requirements of 14 CFR 139.337 and
is intended specifically for the Lake Tahoe Airport’s use to monitor and reduce wildlife hazards at
the Lake Tahoe Airport.
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Chapter 1. INTRODUCTION
1.1

OVERVIEW

Wildlife hazard management plans address the responsibilities, policies, and procedures necessary to
reduce wildlife hazards at airports. Recognizing the potential hazards wildlife pose to aircraft operations,
the Federal Aviation Administration (FAA) requires airports that incur bird-aircraft strikes to develop
and implement a Wildlife Hazard Management Plan (WHMP) in accordance with 14 CFR Part 139.337
(Appendix A). A WHMP must include seven required components, each of which is presented as a
separate chapter in this document. The required components are:
1. Identification of personnel with the authority and responsibility for implementing the plan
(Chapter 2, Authorities and Responsibilities).
2. Identification of hazardous wildlife attractants and a list prioritizing actions for habitat and
wildlife population management, including target dates for their initiation and completion
(Chapter 3, Habitat Management).
3. Requirements for and, where applicable, copies of local, state, and Federal wildlife control
permits (Chapter 4, Permits and Regulations).
4. Identification of resources to be provided by the certificate holder for implementation of the plan
(Chapter 5, Resources).
5. Procedures to be followed during operations (Chapter 6, Wildlife Hazard Management
Procedures), including at least:
A. Assignment of personnel responsibilities for implementing the procedures;
B. Provisions to conduct physical inspections of the aircraft movement areas and other areas
critical to successfully manage known wildlife hazards before operations begin;
C. Wildlife control measures; and
D. Communication between the wildlife control personnel and the Fixed Based Operator
(FBO).
6. Procedures for periodic evaluation and review of the wildlife hazard management plan (Chapter
7, Evaluation), which include:
A. Effectiveness in dealing with the wildlife hazard; and
B. Aspects of the wildlife hazards described in the wildlife hazard assessment that should be
reevaluated.
7. A training program to provide airport personnel with the knowledge and skills needed to carry out
the wildlife hazard management plan required by 14 CFR 139.337 (Chapter 8, Training).
In addition to the requirements stated above, 14 CFR §139.337(f) outlines procedures and responsibilities
for notification regarding new or immediate hazards, and describes the rapid response procedures for
addressing new or immediate wildlife hazards. Section (f) allows the WHMP to be promptly modified and
updated to address new situations or changing circumstances. To augment compliance with 14 CFR
§139.337, the FAA issued a Certalert (No. 97-09, Appendix A) to provide guidance to airports in
developing their WHMP’s. The Certalert contains a sample outline that was followed in the development
of this plan.

1.2

PROBLEM SPECIES

The wildlife species generally considered to present the greatest threats to aircraft operations are birds
with flocking tendencies or of relatively large size, such as waterfowl, gulls, pigeons, starlings, and
raptors. Juvenile animals and migratory species may also pose higher risks to aircraft operations because
of their general unfamiliarity with the airport environment.
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As described in the KTLV Wildlife Hazard Assessment (WHA) completed in 2015 (Appendix C), the
wildlife species that are the most hazardous at KTVL are waterfowl, corvids, raptors, ground foraging
passerine species, and coyotes. Although bears have infrequently been reported on or near the airport,
they are not considered among the most hazardous species.
The WHA field observations showed that coyotes, a hazardous large mammal, were the second most
frequent intruder on the AOA. The 10 avian species with the highest strike risk observed at KTVL were,
in descending order: mourning dove, American kestrel, killdeer, European starling, barn swallow,
horned lark, rock pigeon, red-tailed hawk, Canada goose, and ring-billed gull.

1.2.1 Wildlife Strike Analysis – KTVL
When the KTLV WHA was prepared, four wildlife strikes had been reported in the early 1990’s to the
FAA Strike Database. The first report was a red-tailed hawk; the second strike reported was one small
bird; the third reported strike was a flock of 2-10 mourning doves, and the fourth strike was one duck in a
flock of 11-100 birds.
On May 20, 2015 one Canada goose, in a flock of 3, was struck.
Airport runways are monitored daily by airport personnel for foreign object debris (FOD), including dead
wildlife. During preparation of the WHA, the airfield was periodically monitored by a wildlife biologist
for any indication of a bird strike.
Strike checks are accomplished by airport personnel driving the entire length of the runway either on the
runway or along the runway or taxiway. Any strikes or bird remains are identified and recorded in airport
logbooks and entered into the FAA National Wildlife Strike Database.

1.3

PURPOSE AND SCOPE

The goal of this WHMP is to minimize the risk to aircraft operations, airport structures or equipment
posed by populations of hazardous wildlife on and around the airport. Accomplishing this objective
entails careful monitoring of arriving and departing aircraft and potential wildlife hazards on and around
the airport. As part of its efforts to address wildlife hazards, the Airport will continue to implement and
maintain a WHMP. In addition to addressing general wildlife hazards, this WHMP presents specific
protocols for monitoring and responding to unforeseen wildlife hazards.
This WHMP will be valid until the Airport or FAA determines that the plan should be updated based on
changed circumstances or new information. This WHMP will be reviewed at least annually to ensure it
still pertains to conditions at the time of review, but it may also be revisited more often if situations arise
or new hazards are identified that merit evaluation.
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Chapter 2. AUTHORITIES AND RESPONSIBILITIES
2.1

OVERVIEW

The Airport Manager has the authority and responsibility of designating a Wildlife Coordinator to
implement this WHMP. Clear communication among airport personnel is essential for this WHMP to
succeed. Personnel working at the airport will communicate resource needs, recommendations, and
progress to the designated Wildlife Coordinator. The Wildlife Coordinator will obtain acceptance of
this WHMP from the FAA and will review this WHMP and any amendments for compliance with
Federal, State and local laws and regulations.

2.2

PERSONS WITH AUTHORITY AND RESPONSIBILITY FOR PLAN
IMPLEMENTATION
2.2.1 Airport Manager
The Airport Manager will:


Designate a Wildlife Coordinator to monitor wildlife-related activities and implement
management activities that occur at the airport as described in this WHMP.

2.2.2 Wildlife Coordinator
The Wildlife Coordinator will coordinate the implementation of the Wildlife
Management Program. The duties and responsibilities of the Wildlife Coordinator
may include, but are not limited to the following:


















Obtain acceptance from the FAA for the WHMP, and any amendments.
Update and revise the WHMP as appropriate.
Review the WHMP, and its amendments, for compliance with Federal, State and local laws and
regulations.
Oversee coordination and communication with the airport and its surrounding community if/when
wildlife hazards are identified.
Disseminate information and assign wildlife management duties.
Designate personnel to be trained and equipped to respond to wildlife hazards on the airfield.
Establish a protocol for documenting wildlife activity of significance observed by airport
personnel (i.e., flocks of birds, circling hawks, birds nesting or roosting on airport, coyotes on
runways and taxiways).
Communicate to all airport users the importance of reporting any wildlife strikes and
communicate the procedures for reporting wildlife strikes to the FAA and airport personnel.
When appropriate, review and comment on proposed land uses, construction, landscape, or other
activities that may attract wildlife.
Retain the services of a trapper or qualified airport wildlife biologist to work with the Wildlife
Coordinator on reducing and preventing wildlife hazards at and around the airport.
Obtain Federal and State permits that authorize control of wildlife pursuant to this WHMP as
necessary.
Provide public relations support for wildlife control activities as necessary.
Take appropriate measures (e.g., hold flights, close runways), if necessary, until wildlife hazards
can be alleviated.
Coordinate wildlife control activities with contract airport wildlife biologist and/or trapper.
Ensure communication between FBO and wildlife control personnel.
Oversee the implementation and monitor the activities described in the WHMP.
Train designated personnel on bird and wildlife identification, wildlife hazard management
techniques, reporting, etc. as outlined in Chapter 8.
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Maintain records of animals taken pursuant to Federal and State of California permits, and
include this information in annual permit renewal reports.
Ensure wildlife management equipment and supplies are available through proper maintenance
and cleaning, proper storage, and restricting access.
Ensure that the Wildlife Strike Report Form, FAA form 5200-7, is readily available to all users of
the airport, use link http://wildlife.faa.gov/strikenew.aspx for the form and to report wildlife
strikes.
Coordinate the issuance of NOTAMS concerning eminent wildlife hazards on the airport.
Inspect runways and taxiways for wildlife activity and strikes as required by 14 CFR § 139.
Collect bird and other animal remains found during airfield inspections for identification. (Any
dead animal found within 250 feet of a runway centerline should be considered a strike and
submitted to the FAA unless another cause of death is known.)
Communicate the nature and location of any identified wildlife attractants or hazards to the
airport community upon discovery. This includes observations of wildlife entering the airport
through gates, the perimeter fence, and culverts.
Communicate wildlife-related emergency situations and the hazardous presence of wildlife to the
airport personnel, FBO and others in the airport community, as appropriate.
Assist with wildlife control activities.
Inspect airport property for wildlife attractants associated with garbage and refuse, consistently
remove wind-blown litter, trash, and debris and place lids securely on garbage cans, and
communicate the reasons for mitigating wildlife attractants to the airport community.
Record all wildlife activity on or around airport property in the Wildlife Hazards section of the
Airport Daily Inspection form maintained in Wildlife Coordinator’s office.
Complete wildlife hazard management training courses regarding bird and wildlife identification,
wildlife hazard management techniques, reporting, etc. as outlined in Chapter 8.
Inform the FBO and lessees of rodents and other wildlife found in and around buildings so any
necessary control/abatement measures can be implemented.
Inform the hanger lessees, FBO and terminal operator of the presence of birds or other wildlife
within the hangers, FBO building and terminal, request the wildlife be removed from the
facilities.
Assist with maintenance of the perimeter fence to exclude wildlife including coyotes.
Assist with habitat modification, such as pruning or removing trees and brush.
Assist with minimizing pooling formed by rain or sprinkler systems, drinking fountains, faucets,
or air conditioners to limit the availability of water for birds and other wildlife.
Coordinate landscaping changes to minimize the attraction of wildlife.
Control weeds and invertebrates at the airport using appropriate methods which may include
controlled burning or herbicides.
Provide specialized equipment (ladders, lifts, etc.) for the completion of any wildlife hazard
management activities.

2.2.3 Airport Staff
The Airport Staff will:
 Work closely with the Wildlife Coordinator to mitigate wildlife hazards at KTVL
 Notify the Wildlife Coordinator of the existence of vegetation and weeds in the infields and assist
with the removal as requested
 Inspect airport property for wildlife attractants associated with garbage and refuse, communicate
KTVL rules for mitigating wildlife attractants with the airport community
 Inspect runways and taxiways for wildlife activity and strikes as required by 14 CFR § 139
 Implement aspects of the KTVL Wildlife Management Program including: nonlethal control,
exclusion, repellants, habitat modifications, and structure management.
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2.2.4 FAA – Airport Certification Safety Inspector may:



Provide recommendations during periodic reviews of the WHMP.
Assist the airport in reviewing and identifying any potential wildlife hazards to aircraft associated
with proposed land use changes, construction plans, and mitigation projects.

2.2.5 FBO, Lessee’s and Pilots will be advised to:



Notify KTVL tenants of all wildlife activity observed on approach, departure, or while on the
airfield.
Use the FAA Wildlife Strike Database website to report strikes and notify airport personnel or
record strikes on the Wildlife Strike Report Form, FAA 5200-7, and forward the completed form
to the airport personnel for submission to the FAA.

2.2.6 Contract Airport Wildlife Biologist and/or Trapper/Exterminator
The contractor assists by providing technical assistance (advice, training, etc.) and
coordinates wildlife hazard mitigation activities, as requested. The nature of
contractor involvement will be determined by KTVL but may include any of the
following:







Provide advice, recommendations, and training regarding identification and management of
wildlife hazards.
Coordinate with the Wildlife Coordinator to conduct wildlife hazard management activities,
including the implementation of any recommendations of the WHA and this WHMP.
Implement specialized wildlife management approaches and activities related to this WHMP
(Examples include: toxicants, firearms, and trapping).
Report to the Wildlife Coordinator any take of wildlife as required by permit and/or regulations.
Take means to pursue, hunt, shoot, wound, kill, trap, capture, or collect or to attempt to pursue,
hunt, shoot, wound, kill, trap, capture, or collect any wild animal.
Review documents, plans, and programs to identify potential wildlife attractants which could
create wildlife hazards within the critical areas of the airport as requested by the Wildlife
Coordinator.
Provide recommendations for inclusion in updates to this WHMP.
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Chapter 3. HABITAT MANAGEMENT
3.1

OVERVIEW

Habitat management provides the most effective long-term remedial measure for reducing wildlife
hazards on, or near, airports by removing wildlife’s three basic requirements, food, water, and shelter.
Habitat management includes the physical removal, exclusion, or manipulation of areas that are attractive
to wildlife. The ultimate goal is to make the environment fairly uniform and unattractive to the species
that are considered the greatest hazard to aviation. Habitat modifications will be monitored carefully to
reduce wildlife hazards and avoid development of new attractions for different wildlife species. This
WHMP was developed consistent with FAA Advisory Circular (AC) 150/5200-33B, “Hazardous Wildlife
Attractants on or Near Airports” (Appendix A).

3.2

WILDLIFE ATTRACTANTS AND THE AIRPORT ENVIRONMENT

The area within a 10,000-foot radius of all aircraft movement areas at the airport is where control
efforts will be primarily concentrated because this is the area where arriving and departing aircraft are
typically operating at or below 500 feet above ground level, an altitude that also corresponds with the
most bird activity.
However, wildlife control activities at the airport are not limited to the 10,000 foot separation distance.
KTVL will monitor control efforts within five miles along the approach/departure corridors. Specific
activities to reduce the strike hazards at the airport are outlined in Table 1. The objective of this WHMP
is to actively reduce attractive wildlife habitat on property while working cooperatively with adjacent
property owners to discourage land-use practices that might increase wildlife hazards.
Table 1 summarizes the wildlife hazards and identifies strategies to reduce the wildlife hazard.
Table 1: Habitat management projects to reduce wildlife hazards at the airport.
WILDLIFE HAZARD

RESPONSIBILITY
ASSIGNED TO:

MITIGATION STRATEGY

TARGET
COMPL
ETION
DATE

Vegetation Management
Land use changes on the airport and
in the critical areas could increase
wildlife hazards
Ornamental Landscaping provides
wildlife habitat

Review and modify land use
plans to reduce wildlife
attractants
Replace with native plant
species

Airport Manager
Wildlife Coordinator

On-going

Wildlife Coordinator
Airport Staff

On-going

Trees provide roosting and nesting
habitat

Pruning, thinning, or removal

Wildlife Coordinator
Airport Staff

On-going

Weeds on the airfield attract rodents
and rabbits

Grading, burning, paving, and
herbicide treatments

Wildlife Coordinator
Airport Staff

On-going

Metal structures provide roosting,
loafing, and feeding habitat

Habitat Modifications

Wildlife Coordinator
Airport Staff

On-going

Grasses and shrubs provide roosting,
nesting and foraging habitat

Mowing

Wildlife Coordinator
Airport Staff

On-going
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Structure Management
Medium and large mammals in the
AOA

Inspect fence

Wildlife Coordinator
Airport Staff

Once per
day

Medium and large mammals in the
AOA

Wildlife fence
repair/replacement

Medium and large mammals within
fence line after fence
repair/replacement

Trapping

Airport Manager
Wildlife Coordinator
Contractor
Wildlife Coordinator
Contractor

Open trash bins provide food for prey
species and bears

Proper closing and latching of
bins

2016,
pending
funding
Initiate
after fence
repair/repl
acement;
ongoing
hence
On-going

Wildlife Coordinator
Airport Staff

Food and Prey Base Management
Wildlife in the AOA

Implement management actions
such as nest removal, exclusion,
habitat modifications and
trapping
Apply for and renew as
applicable depredation permits

Wildlife Coordinator, Airport
Staff

Insect outbreaks attract foraging
birds

Treatment of outbreak by
licensed pest control contractor

Wildlife Coordinator
Pest Control Contractor

On-going

Dead animals on airfield create FOD,
attract scavengers

Remove all dead animals and
save for identification or
submittal to the Smithsonian
Institute

Wildlife Coordinator Airport
Staff

Runway
inspection
s
conducted
daily and
on-going

Wildlife in the AOA

On-going

Wildlife Coordinator
Ongoing

Water Management
Drainage ditches, retention basins,
ponds, and ditches do not drain in 48
hours.

Fit with a wire grid –
Alternatively, redesign so area
drain appropriately.

Wildlife Coordinator
Airport Staff

On-going

Land Use Changes
Monitor land use planning and
mitigation efforts sited for airport
property including the initial
phases of airport building
projects.
Monitor any existing or
proposed projects
adjacent/near airport.
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3.2.1 Airport Land-Use Projects
The Wildlife Coordinator will monitor land use planning and mitigation efforts sited for airport property
including the initial phases of airport building projects, such as new structures or landscaping changes.
The goal of this involvement is to identify wildlife attractants in any design or plan and recommend
designs and plans that discourage use by wildlife whenever possible.

3.2.2 Non-Airport/Adjacent Land-Use Projects
The Wildlife Coordinator monitors any existing or proposed project that may attract hazardous species
of wildlife. The FAA’s Airports Division in the Western Pacific Region provides technical guidance to
KTVL in addressing land-use compatibility issues upon request. Incompatible land uses near the
airport may include developments with water reservoirs, parks with artificial ponds, wetlands, and
waste handling facilities.

3.2.3 Airport Wildlife Hazards
3.2.3a Migratory Birds in the AOA



One of the principal wildlife observed during the preparation of the WHA is the number of
waterfowl and shore birds observed throughout the airport study area. Waterfowl Damage
Control and Prevention circular may provide guidance to KTVL (Appendix B).
During nesting season, large flocks of barn swallows move between the Upper Truckee River and
the airport buildings moving mud to construct their nests. Swallows Damage Control and
Prevention circular may provide guidance to KTVL (Appendix B).

3.2.3b Mammals in the AOA
 Coyotes were observed in the AOA and surrounding area throughout the year long WHA surveys
by airport staff and contractors. Coyote Damage Control and Prevention circular may provide
guidance to KTVL (Appendix B).
 Mammals utilize the openings and gaps in the perimeter fence as access points to enter the AOA.
Drainage outlets that penetrate the fence should be screened to prevent mammal intrusion.
 Airport personnel will continue conducting wildlife hazard management targeting coyotes in the
AOA.
 Airport personnel will continue to conduct daily fence monitoring patrols.
 The airport’s perimeter fence is inadequate in keeping mid-sized mammals from entering the
AOA. Fence should be repaired. If the fence cannot be repaired, sections should be replaced with
wildlife fence (Cert Alert 16-03, Appendix A). Gates should be adjusted or rehung to minimize
gaps.
 Musk rats were observed in the ditches within the airport. Once the fence and gates meet
standards, musk rats should be removed because they are prey for predators and also hazards on
the runway and taxiways.

3.2.3c Airport Land Use
KTVL lies within the City of South Lake Tahoe General Plan land use category of Special
District (PART II: GOALS AND POLICIES: Land Use and Community Character Element of
the General Plan). Policies relating to the airport are in the Transportation and Circulation
Element of PART II: GOALS AND POLICIES of the General Plan.

3.2.4 Off - Airport Wildlife Hazards
3.2.4a Surrounding Land Uses



Landscaping in the surrounding residential, commercial and mixed use areas provide roosting and
nesting habitat for small and medium sized birds.
The City of South Lake Tahoe contracts with South Tahoe Refuse and Recycling Services to
collect solid waste at the airport. Solid waste is transferred at the Material Recovery Facility that
is 0.8 mile north of the airport. Solid waste is then trucked to the disposal facility at
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3.3

Sparks/Lovelock, Nevada, 70 miles northeast of South Lake Tahoe. The Material Recovery
Facility is an enclosed facility.
Regional wetlands attract substantial numbers of waterfowl, shorebirds and gulls. Regional
wetlands include Fallen Leaf Lake to the west, Lake Tahoe to the north and the Upper Truckee
River adjacent to the airport to the east. The Upper Truckee River’s floodplains are north of the
airport. The Lake Tahoe Golf Course to the south contains water hazards and turf that are
wildlife attractants.

WATER MANAGEMENT

Storm water on the airport is managed via a storm water detention pond located south of the Airport
terminal and hangers. During the field surveys for the WHA, the pond was inspected during each survey,
and one pair of red-winged blackbirds nested in the cattails. Mountain yellow-legged frogs, a prey
species, were heard calling from the pond in the spring.
Storm water also drains through a culvert into the drainage ditch on the west side of the AOA, then to the
north end of the AOA and off-site to the Upper Truckee River. This ditch held water throughout the year,
and was vegetated along its length with cattails, willows, and herbaceous ground cover. The combination
of water in the ditch, floating aquatic vegetation and heavy plant cover on the banks of the ditch provides
a wildlife attractant throughout the year.
In accordance with the current edition of FAA AC 150/5200-33B (Appendix A), all drainage ditches and
detention basins on KTVL property are monitored by the Wildlife Coordinator or designee for drainage
within 48 hours of a rain event. The present storm water facilities do not conform to AC 150/5200-33B
and are wildlife attractants to the airport throughout the year.
Storm water ditches could be cleaned of vegetation and debris. Removing or mowing the vegetation
close to the ground may facilitate water draining.
The storm water detention pond should also be cleaned of vegetation and debris. The valve on the pipe
outlet should be closed 24 hours before a large storm and reopened 24 hours after the storm.

3.4

VEGETATION MANAGEMENT

The Wildlife Coordinator will monitor new plantings on airport property to reduce or eliminate any plant
species that produce edible fruits, seeds, nuts, or berries if these plants create an attraction to hazardous
wildlife. New plantings and current vegetation are managed or eliminated if they create roosting habitat
for starlings, blackbirds, and other birds. Trees such as aspens, which produce dense roosting cover, are
eliminated or replaced with an alternative species in the landscaping plans whenever possible. The
Wildlife Coordinator monitors the initial and early phases of all airport building projects to avoid any
inadvertent increase in wildlife hazards resulting from landscape changes. The FAA’s Airports District
Office reviews proposed construction activities for potential wildlife attractions when the FAA Form
7460-1 application is submitted.

3.4.1 Grass/Shrub Management
FAA Certalert No. 98-05 (Appendix A) advises that “airport operators should ensure that grass species
and other varieties of plants attractive to hazardous wildlife are not used on the airport.” In addition,
grasses that produce large seeds and are known to be attractive to wildlife will be avoided when planting
new areas.
While there is some disagreement regarding the best grass height to maintain to reduce attractiveness to
avian species, the U. S. Air Force document AFI 91-202 Sect. 7.11.2.3 mandates grass heights be
maintained between 7 and 14 inches to reduce attractiveness to avian species. This is the same height
recommended by Cleary and Dolbeer. This height is similar to that recommended by Transport Canada,
which recommends a grass height of 6-10 inches be maintained.
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The FAA and the USDA document, Wildlife Hazard Management at Airports: A Manual for Airport
Personnel, recommends grass heights between 6 to 12 inches. Grass areas in KTVL’s AOA may
occasionally be lower or higher than the guidance due to wet and/or dry season weather patterns that may
preclude mowing during certain times of the year. When airports are unable to conduct mowing
operations due to variability in seasonal growth conditions, taller grasses are generally considered
preferable to shorter grasses.
Tall grass greater than 12 inches occurs within and outside of the RSA. Grasses within the RSA and
Object Free Area grass should be mowed to 6 to 8 inches. The outer airfield should be mowed to 12
inches.
Any grass that remains on airport property will be monitored and management actions taken to reduce
seed production. Grass height management is recommended so that new growth provides a thick,
monotypic stand that prevents erosion. The selected ground cover should withstand drought, flooding,
and other normal climatic conditions, and be somewhat unpalatable to foraging birds such as mourning
doves, pigeons, ducks, and geese. The grasses are monitored for insects and rodents that may attract
hawks, owls, starlings, kestrels, and other hazardous wildlife species.
The height of grass along the fence should be shorter to allow inspection of the condition of the fence and
identify wildlife intrusion. Vegetation along the fence line is not maintained to acceptable heights.
Shrubs (sagebrush and willows) should be removed from the AOA because they are a wildlife attractant.
If they cannot be removed, KTVL should cut shrubs to a low height to reduce wildlife cover and perching
sites. Shrubs should be mowed to a height of 6 inches to 8 inches.

3.4.2 Ornamental Landscaping
Airport landscaping may enhance tourism, business, and aesthetics. Ornamental trees and bushes used to
enhance airport aesthetics will be kept to a minimum, and varieties that are unattractive to wildlife will be
selected whenever possible. Plant species which produce edible fruits, seeds, nuts, or berries will be
avoided on airport property if they might attract hazardous wildlife. Currently, there is very little
ornamental landscaping and most is natural vegetation; the landscaping is not a wildlife attractant.

3.4.3 Wetland Vegetation
KTVL storm water facilities support willows and cattails. Wetland vegetation offers excellent habitat for
many species of wildlife including waterfowl, fish eating birds, wading birds, and flocks of blackbirds.
Wetland vegetation grows around pooled rain water, drainage ditches, and retention basins. To the extent
feasible, debris and soil buildup is cleared from drainage ditches ponds regularly to permit the flow of
water from airport property.


Vegetation removal in jurisdictional wetlands can be done without a permit from the ACOE if the
vegetation is pulled or cut manually at ground level. The Wildlife Coordinator will consult with
the ACOE in obtaining Section 404 permits, if necessary, to ensure consistency with on-going
wildlife and habitat management operations.

KTVL recognizes that removal of vegetation may require permits in addition to those required by the
ACOE. Specifically, TRPA approval for work in a Stream Environment Zone, the work may need a
Section 1600 agreement from CDFW and a 401 water quality certification or waste discharge requirement
from the Lahontan Regional Water Quality Control Board. KTVL may need Section 7 consultation to
coordinate with the United States Fish and Wildlife Service (USFWS) if federally threatened or
endangered (T&E) species are present. Additionally, if the vegetation provides nesting habitat for
migratory birds and active nests need to be removed, a Migratory Bird Treaty Act (MBTA) permit may be
required.
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3.4.4 Weed Control
KTVL recognizes that weeds may grow on the airfield and around the perimeter fence. Bird and rodent
species are attracted to the seeds weeds produce and the cover provided. Although small birds and
mammals are not considered a direct threat to aviation, they do attract larger predators such as coyotes
and hawks. Weeds, especially those that produce seed or provide cover, are controlled using appropriate
methods. Weed management projects are identified in Table 1.
Bull thistle and broadleafed whitetop occur on KTVL. They should be removed. If herbicide is to be
used, it needs to be applied by a licensed operator as recommended for these species and following the
recommendations for use near water bodies.

3.5

STRUCTURE MANAGEMENT

Structures that provide cover and hunting perches for wildlife are monitored and new buildings are
reviewed to minimize cover. KTVL recognizes that buildings and other airport structures should not
provide nesting, perching, or roosting sites for birds and takes appropriate action to prohibit access by
mammals such as coyotes whenever feasible.

3.5.1 Airfield Structures
Airfield structures such as runway lights, ramp and taxiway signs, Instrument Landing System towers,
and light poles could be used as hunting and loafing perches for birds. Structures found to routinely attract
birds in a hazardous manner may be fitted with wire coils or porcupine wire (e.g., Nixalite).
The existing KTVL fence is in poor repair and allows wildlife intrusion. The perimeter fence should be
repaired. Those sections that cannot be repaired and need to be replaced, the replacement section should
comply with specification contained in Cert Alert 16-03 (Appendix A).
Some manual and electric gates may have horizontal or vertical gaps greater than the preferred width of
four inches to the maximum of six inches. The perimeter fence should be repaired or replaced prior to
being concerned about gate breaches.

3.5.2 Airport Structures
Airport structures such as hangars and airport buildings can provide roosting, perching, staging, or
nesting habitat for birds. The Wildlife Coordinator monitors bird activity in and around airport
structures and employs appropriate control measures to reduce hazards.
Starlings and other perching birds use airport structures creating wildlife hazards. Bird netting and
porcupine wire may be installed to prevent pigeons from using favorite roosting, perching, staging, and
nesting areas. FAA structures and buildings can also be used as shelter by raccoons and skunks and
loafing perches by pigeons and raptors. Trapping, toxicants, and nest/egg removal are effective tools for
reducing local bird populations and may be utilized by the KTVL as appropriate.

3.5.3 Abandoned Structures
Structures not pertinent to air operations and no longer in use will be evaluated and removed whenever
possible if they are found to provide habitat for wildlife. The structures monitored and removed as
appropriate include abandoned buildings, machinery, and light poles as these structures may be attractive
to rodents, small birds, and rabbits and, in turn, attract hawks, owls, and other predators that can become a
significant wildlife hazard.

3.6

FOOD/PREY-BASE MANAGEMENT

Rodents, rabbits, fish, insects, earthworms, and other invertebrates are highly attractive to many species
of birds and mammals and are controlled to the extent feasible. KTVL recognizes that food handouts,
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trash, and scattered debris also provide food for wildlife. The modification or management of a wide
variety of habitats such as wildlife-attracting vegetation and removal of abandoned structures will
reduce populations of potentially hazardous wildlife by limiting shelter, food, and prey availability.

3.6.1 Birds
Birds appear to be among the prey items for certain raptors. The habitat modification procedures
discussed previously may reduce the numbers of these prey species and limit the number of perches for
hawks.

3.6.2 Rodents and Rabbits
Rodents (i.e., deer mice and ground squirrels), rabbits and hares are common in and around the airport.
These rodents attract predators capable of causing damaging collisions with aircraft. The Wildlife
Coordinator will continue to monitor rodents and rabbits on the airfield and initiate control programs as
necessary.

3.6.3 Insects and Other Invertebrates
Insects and other invertebrates may attract wildlife to the airport, particularly starlings, kestrels, bats,
martins, and swallows. Insect control procedures would be implemented by a pest control operator under
contract with KTVL. Insect outbreaks are controlled immediately to prevent the attraction of foraging
wildlife. Habitat management keeps much of the invertebrate population in check.

3.6.4 Trash, Debris, and Food Handouts
Trash and debris can attract scavengers such as pigeons, blackbirds, crows and bears. Airport personnel
removes wind-blown litter, trash, and debris regularly, secures lids on trash cans upon discovery, and
covers dumpsters if they are discovered uncovered. Wildlife Coordinator communicates to FBO and
lessees the importance of maintaining, closing and latching waste bins after each use. Airport staff will
routinely inspect that trash bins are closed and latched.

3.6.5 Animal Carcasses
Carcasses of animals, such as those that were involved in collisions with vehicles or aircraft or that were
taken pursuant to permits, are immediately collected and disposed of by the Wildlife Coordinator or
designee. This is important not only to properly record wildlife strikes and to remove Foreign Object
Debris (FOD), but also to reduce the extent to which scavenging birds are attracted to the airport by the
presence of carrion. Dead animals are removed by airport personnel during routine runway and taxiway
inspections.
All carcasses removed from the Aircraft Operations Area are saved for identification. Necessary
information pertaining to where and how the carcass was found is reported on FAA form 5200-7
“Bird/Other Wildlife Strike Report.” Wildlife Strike Reports can be filed electronically at the FAA
website: http://wildlife.faa.gov/strikenew.aspx.
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Chapter 4. PERMITS AND REGULATIONS
4.1

OVERVIEW

Most forms of wildlife and their habitat are protected by one or more Federal, State and/or Municipal
laws. Prior to implementing control actions involving wildlife, the legal status and permit requirements of
the target species will be determined by the Wildlife Coordinator. KTVL will adhere to the current
regulations regarding wildlife management and will obtain the appropriate permits to take wildlife. The
Wildlife Coordinator is responsible for obtaining and maintaining appropriate wildlife permits, and may
be assisted in this process by a contract airport wildlife biologist and/or trapper. Permits to take wildlife in
California are issued by the US Fish and Wildlife Service (USFWS, Federal agency) and the California
Department of Fish and Wildlife (CDFW, State agency).

4.2

CALIFORNIA WILDLIFE REGULATIONS

Several California State government agencies have regulations that affect wildlife management at
airports. Pertinent regulations can be found in the California Fish and Game Commission Regulations
Title 14 Division 1.
City firearms regulations may also affect wildlife management operations. Airport personnel will check
with City officials prior to conducting operational control measures. The use of pesticides in California is
conducted pursuant to the California Department of Agriculture (CDAG) regulations and guidelines and
any use of pesticides will be done in compliance with these regulations and guidelines. Application of
restricted use pesticides will be done by a CDAG licensed applicator.

4.3

FEDERAL REGULATIONS

Several Federal regulations, including the Migratory Bird Treaty Act (MBTA), the Lacey Act, the
Endangered Species Act, Bald and Golden Eagle Protection Act, the National Environmental Policy Act,
the Clean Water Act, and the Federal Insecticide, Fungicide, and Rodenticide Act regulate various aspects
of wildlife management activities. Additional regulations that may affect wildlife control activities are
found in the Code of Federal Regulations (CFR). Several Federal agencies are responsible for the
implementation of these Acts and the corresponding regulations. Federal wildlife laws and regulations are
typically administered by the USFWS and involve primarily migratory birds and threatened and
endangered (T&E) species. Permits from the USFWS must be updated annually, unless otherwise stated
on the permit.

4.3.1 FAA REGULATIONS, ADVISORY CIRCULARS, AND CERTALERTS
The FAA is the Federal agency responsible for developing and enforcing air transportation safety
regulations. Many of these regulations are codified in the CFRs. The FAA also publishes a series of
guidelines for airport operators to follow called Advisory Circulars (ACs). The FAA 150 series Advisory
Circulars address airport safety issues, including wildlife hazards. In addition to CFRs and ACs, the FAA
periodically issues CertAlerts for internal distribution and to provide recommendations on specific issues
for inspectors and airport personnel. All of the above-mentioned regulations, ACs, and CertAlerts are
frequently changed or updated, and their current status is verified on a regular basis by contacting the
FAA directly (Chapter 9) or by visiting the FAA websites at:

http://www.faa.gov/airports/resources/advisory_circulars
http://www.faa.gov/airports/airport_safety/certalerts
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The manual entitled Wildlife Hazard Management at Airports, Second Edition, published in July 2005
contains important information on airport wildlife hazard management and is consulted by airport
personnel for recommended control actions and other wildlife hazard management issues.

4.3.2 National Environmental Policy Act
The National Environmental Policy Act (NEPA) of 1969 requires federal agencies to analyze the
impacts of their project-related actions to the environment. Completion of an Environmental Assessment
and finding of no significant impact will usually suffice; however, if the project contains significant
negative environmental impacts, completion of an environmental impact statement is necessary. KTVL
works closely with the FAA to comply with all NEPA requirements.

4.4

WILDLIFE CATEGORIES

Federal CFR Title 50 and California Fish and Game Commission Title 14 Division 1 define the
categories of wildlife and regulations related to their management. Feral and free-ranging dogs, cats
and other domestic animals are included in this WHMP because of the hazards they may pose to
aircraft, but they are regulated under municipal laws. Wildlife hazard management personnel will be
trained to recognize the category for the species that they intend to control, so that they can determine
the relevant laws and necessary permits (Table 2).
Table 2. Wildlife Categories in California, and Permits Necessary for Lethal Control as Required by
Federal and State Wildlife Agencies
STATE
FEDERAL
CATEGORY
SPECIES
PERMIT/
PERMIT
1
LICENSE
THREATENED OR
ENDANGERED SPECIES

Listed Threatened or Endangered species

DEPREDATION ORDER
BIRDS4

Yes (take1)

Yes (take2)

Blackbirds, cowbirds, grackles, crows, and
magpies

No

No

FERAL DOMESTIC BIRDS

Rock doves (feral pigeons), domestic waterfowl,
poultry, exotic pet birds

No

No

RESIDENT NONGAME
BIRDS

European starlings and house sparrows

No

No

MIGRATORY NONGAME
BIRDS

All species of birds except upland game birds,
migratory game birds, feral domestic birds, and
resident birds

Yes

Yes (take3)

MIGRATORY GAME BIRDS

Wild waterfowl, including ducks, geese, and
swans; sand hill cranes; all coots; all gallinules;
common snipe; and wild doves

Yes (take1)

Yes (take3)

UPLAND (RESIDENT)
GAME BIRDS

Turkey, partridge, grouse, pheasants

Yes (take1)

No

FERAL DOMESTIC
MAMMALS

Domestic dogs and cats, livestock, feral hogs

No

No

PREDATORY ANIMALS

Coyotes, weasels, and skunks

Yes

No

NONGAME MAMMALS

All species of wild mammals except game, furbearing and predatory mammals

Yes (take1)

No

FUR-BEARING MAMMALS

Beaver, muskrat, otter, mink, raccoon, bobcats,
and fox

Yes (take1)

No

SMALL GAME

Band-tailed pigeons, cottontail rabbit, and tree
squirrel

Yes (take1)

No

BIG GAME

Mule deer

Yes (take1)

No
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REPTILES AND
AMPHIBIANS

All reptiles and amphibians except those listed as
threatened or endangered

Yes (take1)

No

Notes: 1 Management actions requiring a state permit other than hunting or fishing license should be coordinated through the
California Fish and Game Department. 2 “Take” under the ESA means “harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect or attempt to engage in any such conduct.” 3 “Take” under MBTA means “pursuing, shooting, hunting,
fishing, trapping, killing, capturing, snaring, or netting wildlife or the placing or using of any net or other device or trap in a
manner that may result in the capturing or killing of wildlife.” 4 May be taken without permits “...when concentrated in such
numbers and manner as to constitute a health hazard or other nuisance...” (50 CFR -21.43).

4.5

GENERAL REGULATIONS FOR WILDLIFE CONTROL

As outlined below, several regulations and permits apply to wildlife management activities at airports in
California. Many of these regulations relate to safety, methods, and special considerations or restrictions
which are usually specified on the depredation permits.

4.6
BIRDS
4.6.1 Resident Game Birds
Resident game birds, such as turkey and pheasant, are non-migratory. Although they are not regulated by
the MBTA and no Federal permit is required for take, they are protected by State law and a State
depredation permit may be required before take. Permits to take resident game birds at airports in
California are obtained from the CDFW.

4.6.2 Migratory Birds
Migratory game birds (ducks, geese) are regulated by the USFWS pursuant to the MBTA and State laws.
All other species of birds are classified as “Migratory” and are regulated by the USFWS. These
regulations allow harassment of migratory birds when they are damaging property or human health and
safety without a permit, but a permit is required for “take” and for the removal of nests/eggs. Migratory
bird permits are not issued for eagles or T&E species (these species require separate permits for
harassment and/or take).
A Federal Depredation Permit obtained from the USFWS is required before employing lethal wildlife
management measures. If hunting is used as a management method for migratory game birds,
individuals must possess a valid California State hunting license and harvest information program
stamp for doves. A State waterfowl stamp and Federal migratory bird hunting stamp are also required
for waterfowl. KTVL does not currently have a Federal Depredation Permit.

4.6.3 Migratory Bird Depredation Permit (50 CFR Part 21)
A depredation permit to take federally-protected migratory birds can be obtained by contacting the
USFWS Regional Office. The permit application is available online at
http://www.fws.gov/migratorybirds/mbpermits/ApplicationForms.html
The Wildlife Coordinator is responsible for obtaining and maintaining a migratory bird depredation
permit from the USFWS if one is determined to be necessary.

4.6.4 Depredation Order for Blackbirds, Cowbirds, Grackles, Crows, Magpies
A Depredation Order is a federal regulation which authorizes the take of certain bird species involved in
damage situations, without a Federal permit. Under 50 CFR § 21.43, “Depredation Order for Blackbirds,
Cowbirds, Grackles, Crows, and Magpies,” these species may be taken without a federal permit when
they are concentrated in such numbers and manner as to constitute a health hazard or other nuisance.
Additional depredation orders allow the take of Canada geese and double-crested cormorants without a
permit under specialized circumstances; consult the appropriate federal authorities before using these
depredation orders.
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4.6.5 Birds That Are Exempt from Federal/State Protection
Starlings, pigeons, house sparrows and various “pet” birds such as monk parakeets are exotic (non-native)
bird species that are not afforded Federal protection. Therefore, the birds, or their nests, eggs, or young
may be taken without a permit. Some domestic waterfowl (e.g., Peking and Muscovy ducks) breed with
migratory waterfowl, creating hybrids often resembling wild birds. Wildlife management personnel must
be able to differentiate between domestic and migratory birds. Birds cannot be taken if positive
identification is not achieved.

4.7
MAMMALS
4.7.1 Game Mammals
In California, game mammals are those species that are hunted for sport, recreation, or meat. Mammals
are primarily regulated only by State law (except for T&E species which are regulated by both Federal
and State laws). The taking of game mammals requires a State hunting license or a depredation
authorization issued by the CDFW.

4.7.2 Furbearers, Predatory, and Non-game Mammals
In California, furbearers are those mammal species which are managed by the CDFW through trapping
programs, and include such species as beaver, muskrats, fox and raccoons. A trapping license from the
CDFW is required for their management. A voter initiative passed by citizens of California severely
limited the use of leg hold traps in the State and CDFW should be contacted before any trapping occurs
on the airport.

4.7.3 Feral Domestic Mammals
In California, take of feral mammals such as dogs and cats does not require a federal or state permit,
although the method of take is regulated by State law. For example, use of firearms must comply with
both the California and local firearms laws. Because feral domestic animals are considered private
property, municipal laws regulate capture and handling techniques. Airport personnel will consult with El
Dorado County Animal Services before implementing management actions directed at feral domestic
animals.

4.8

REPTILES & AMPHIBIANS

In California, all reptiles and amphibians are protected, and their take would require a state permit
or a valid hunting license.

4.9
WILDLIFE/HABITAT ISSUES OF SPECIAL CONCERN
4.9.1 Federal Threatened and Endangered (T&E) Species
The Federal Endangered Species Act (Sec. 2 [16 U.S.C. 1531]) as passed in 1973, protects plants and
animals which may be threatened with extinction. This act also protects wildlife habitat. An Endangered
Species is defined as any species or subspecies which is in danger of extinction throughout all or a
significant portion of its range. A Threatened Species is a species or subspecies which is in danger of
becoming an endangered species within the foreseeable future throughout or over a significant portion of
its range. Once listed, a T&E species cannot be taken or harassed without a special permit. Eagles are also
afforded protection under the Bald and Golden Eagle Protection Act. If a significant hazard exists with a
listed species that jeopardizes air safety, the USFWS and/or the CDFW should be contacted for
assistance.
Section 7 of the Endangered Species Act requires federal agencies to consult with the USFWS to
determine whether their activities will impact T&E species. Negative impacts can be mitigated with
reasonable and prudent conservation measures, thereby allowing the project to go forward.
Airport property does not contain habitat for federally listed species and the only idenfited T&E species is
the Lahontan Cutthroat trout located within 5 miles of the airport.
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The USFWS maintains updated lists of T&E species. Wildlife control personnel will be trained and will
familiarize themselves with listed bird and mammal species and their potential occurrence at the airport.
When these lists change, the lists will be inserted into this document by the Wildlife Coordinator. Some
of these species may present hazards to air traffic at the airport, and take permits are required for
harassment of T&E species. Critical Habitat for listed species is regulated by the USFWS and these
regulations should be reviewed to determine their potential effect on habitat modification plans to reduce
wildlife hazards.

4.9.2 Avoiding Impacts to Threatened and Endangered (T&E) Species
This WHMP identifies actions and procedures to detect and alleviate wildlife hazards that threaten human
health and safety or aircraft operations. Management of wildlife hazards includes application of
techniques to harass wildlife away from the airport, implementation of landscape/habitat management,
and other activities, and the take of wildlife species. Management actions described in this WHMP
include the most appropriate, effective, and biologically-sound wildlife control methods available. This
approach is known as integrated pest management, and includes both habitat management and direct
control. Wildlife control and dispersal procedures employed at the airport are discussed in Chapter 6 of
this WHMP, and include, harassment with pyrotechnics, Mylar flash tape, recorded distress calls,
vehicular harassment, nest removal, and trapping. In compliance with Federal and State law, wildlife
hazard management procedures would be conducted in such a manner as to not negatively affect T&E
species. If T&E species pose safety hazards at the airport, the USFWS will be consulted, and necessary
permits and procedures will be pursued to allow management of T&E species.
Collisions between birds and aircraft nearly always result in the death of the bird, in addition to
threatening human safety. Consequently, efforts to eliminate potential nesting habitat on and around the
airfield will be made to the fullest extent possible, thus preventing T & E birds, as well as other birds,
from being drawn to the area where they may be struck.

4.9.3 Eagle Permits
Eagles are afforded Federal protection under the Bald and Golden Eagle Protection Act, which
requires that a Federal permit to harass these birds. Both the Golden and Bald eagle have been
removed from the Federal Endangered Species List and the State of California does not impose an
additional status.

4.9.4 Habitat Conservation
USFWS and the CDFW are responsible for species conservation and recovery plans for T&E species.
These plans require the identification of critical habitat when it is associated with the decline of a species.
Habitat alterations and developments may be prohibited in areas where critical habitat has been
designated or where such changes could result in the inadvertent take of an endangered species.
Consultation with USFWS or CDFW biologists will help determine on a case-by-case basis whether
critical habitat is affected by airport projects, and if so, the necessary mitigation.

4.9.5 Wetlands Mitigation
Wetlands occur in the drainage ditches and detention pond. Prior to any work in these areas, permits
maybe required from ACOE, TRPA, CDFW, USFWS and Lahontan Regional Water Quality Control
Board. Each of these agencies may require mitigation for impacts to wetlands, waters of the United
States, waters of the State and wildlife habitats. The Wildlife Coordinator will consult with these
agencies to determine whether permits are required.

4.10

PESTICIDE APPLICATOR LICENSE

KTVL does not use restricted-use pesticides. If the need for such use is necessary in the future, the
application will be conducted only by Licensed Pesticide Applicators or persons under their direct
supervision. To obtain the necessary license to apply restricted-use pesticides, a person must pass an
exam administered by CDAG. Pesticide Applicator Licenses are available at local CDAG Offices. If the
KTVL – Wildlife Hazard Management Plan
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use of restricted-use pesticides is determined to be necessary a contractor licensed in the application of
such pesticides will be retained. Use of all pesticides will adhere to the product label and will follow
Environmental Protection Agency (EPA), CDAG, and other guidelines.
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Chapter 5. RESOURCES
5.1

OVERVIEW

Habitat management and wildlife control supplies and equipment are purchased from commercial
sources. An adequate supply of equipment is maintained at the airport for use by trained personnel.

5.2
AIRPORT SUPPLIES
Supplies that are normally available at the airport include, but are not limited to:






Gloves – thin leather gloves to handle bats, latex gloves to handle birds or carcasses
Garbage bags – various sizes
Re-sealable bags – various sizes
Refrigerator to preserve bird carcasses for identification by the Wildlife Biologist
Propane cannons/exploders

Additional supplies that may be obtained by airport personnel as necessary:









Catch poles
Exclusion materials such as metal spikes and bird netting
Cage trap for cats/raccoons (e.g., Tomahawk 108)
Small cage or cloth bag for holding bats
Binoculars
Mylar tape
Hawk kites, silhouettes
Eye-spot balloons

The following resource documents may be maintained in the Wildlife Coordinator’s office
and/or are accessible via the internet.







5.3

Field guides to wildlife identification
Prevention and Control of Wildlife Damage (2-binder manual, on CD or available on the web at
http://wildlifedamage.unl.edu/handbook/handbook/)
FAA Wildlife Hazard Management at Airports manual – available on the web at
http://wildlife.pr.erau.edu/EnglishManual/EngStart.pdf
ACRP Reports 23 and 32
KTVL’s Wildlife Hazard Assessment (Appendix C)
This Wildlife Hazard Management Plan

AIRPORT VEHICLE

The airport vehicle contains the supplies necessary to facilitate an immediate response to wildlife hazards.
The Wildlife Coordinator or designee is responsible for responding to emergency calls to disperse animals
from the runways. In the event of a potentially hazardous situation within the AOA, radio communication
with FBO is maintained. Airport personnel also patrol the aircraft movement areas according to FAA
guidelines.

5.4

ANIMAL CONTROL ASSISTANCE

Airport personnel may contact El Dorado County Animal Services at (530) 573-7925 to respond to
domestic animal bites, remove stray domestic animals, and pick up bats for rabies testing. Airport
personnel may contact El Dorado Department of Agriculture/Weights and Measures to assist with the
removal of wildlife at (530)573-7955 x 5520.
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5.5

SOURCES OF WILDLIFE MANAGEMENT SUPPLIES/EQUIPMENT

Numerous private business supply materials, equipment, and wildlife management programs. To obtain
any of these materials, equipment or programs, airport personnel may search the internet or review the
Prevention and Control of Wildlife Damage Manual published by the University of Nebraska.

KTVL – Wildlife Hazard Management Plan

20

April 2017

Chapter 6. WILDLIFE HAZARD MANAGEMENT
PROCEDURES
6.1

OVERVIEW

Hazardous species of wildlife observed on the airport are managed using safe, effective, legal, and
environmentally responsible direct control techniques. Because wildlife hazards at airports are variable and
complex, it is essential to adopt a flexible, innovative, and adaptive approach to managing such hazards.
Wildlife identification guides and handbooks are available for use by wildlife control personnel. In addition
to the Wildlife Hazard Management at Airports, Second Edition manual cited in Chapter 5, the manual
entitled Prevention and Control of Wildlife Damage (two volume set) is consulted by airport personnel. It is
available on-line at http://www.icwdm.org/handbook/index.asp and provides species-specific damage
assessment, along with an in-depth discussion of methods of dispersal for each species.
These documents are consulted by airport personnel when special needs and/or emerging hazards are
identified. As outlined in Chapter 8, airport personnel will be trained annually to identify and manage
hazardous wildlife, and will select and implement wildlife management methods that are appropriate to
the type of animal causing the hazard.

6.2

WILDLIFE PATROL

The Wildlife Coordinator and designee will conduct at least one wildlife patrol at the airport during each
shift. The patrol will monitor and respond to wildlife hazards on the airfield and will coordinate their
activities through the Wildlife Coordinator. The Wildlife Coordinator designee will be trained in wildlife
identification, wildlife management techniques, and safe operations. They will have a radio-equipped
vehicle and adequate wildlife control supplies. The Wildlife Coordinator and designee will maintain clear
communications with airport lessees and FBO and will record all observations of wildlife-related activity
(e.g., notable hazards, animals killed or dispersed, unusual wildlife behavior, etc.) in the Wildlife Hazards
section of the Airport Daily Inspection form.
Routine runway sweeps will be conducted at least once per day, and the presence of any dead animals
found that were involved in strikes with aircraft will be recorded on FAA Form 5200-7 (Appendix A). All
dead birds or mammals found on runways and taxiways or within 200 feet of the runway centerline will
be considered the result of a strike unless the death was obviously due to some other cause. Bird or
mammal remains of unknown species will be placed in a zipped plastic bag and placed in a freezer with
the FAA Form 5200-7 attached for later inspection and identification. In addition to carcasses found on
the airport, wildlife strikes will also include: (1) strikes reported by pilots, (2) evidence of wildlife strikes
found and reported by aircraft maintenance personnel, and (3) direct observation of a strike by airport
personnel. All wildlife strike forms will be submitted to the Wildlife Coordinator for reporting to the
FAA. Wildlife strike forms may be submitted electronically to the FAA at http://www.wildlifemitigation.tc.faa.gov . Printouts of FAA strike report will be retained in the Wildlife Coordinator’s office.

Assistance with identifying wildlife remains, feather, or blood samples can be obtained by contacting:
Smithsonian Institution
Feather Identification Lab
E600, MRC 116
10th & Constitution Ave., NW
Washington, DC 20560
Phone: (202) 633-0801
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For additional information on strike reporting and sample collection information see AC 150/5200-32B,
Appendix A.

6.3

GENERAL WILDLIFE HAZARD CONTROL MEASURES

Each wildlife hazard that develops will be analyzed by the Wildlife Coordinator to determine a practical
solution. An integration of multiple methods will be employed for maximum effectiveness. The Wildlife
Coordinator will work proactively to discourage bird use of the airport and surrounding areas by
conducting habitat manipulation to make the areas less attractive for hazardous birds. The initial response
for most species found using the area will be to harass them away from the airport with frightening
devices, followed by lethal methods when necessary. A primary key to successful wildlife control is
persistence and innovation. Techniques will be applied based on safety, effectiveness, practicality, and
environmental considerations. Most control techniques retain their effectiveness when used judiciously
and in conjunction with other methods. Therefore, the methods chosen will depend largely on the
situation and the species involved. Finally, personnel involved in direct control will be aware of the
potential diseases that wildlife can carry and will take appropriate precautions.
The airport wildlife hazard management program will be guided by the following principles:
 A zero tolerance policy towards hazardous wildlife on the airport;
 Wildlife will be harassed immediately and consistently;
 Wildlife reproduction on the airport will be discouraged, reduced, or eliminated;
 Persistent hazardous wildlife will be removed, and
 KTVL will adhere to all laws, regulations, policies, permits, and licenses.

6.4

BIRD HAZARD MANAGEMENT

Several species of birds are present at the airport and represent the most significant potential for causing
damaging strikes. The Prevention and Control of Wildlife Damage manual and the FAA Wildlife Hazard
Management at Airports manual describe effective and practical methods that may be used to harass birds
away from the airport. An integration of multiple methods will be employed for maximum effectiveness.
Properly applied, the techniques discussed in these documents should reduce most hazards involving
species of concern. The following is information from the Airport Cooperative Research Program
(ACRP) report published in 2011 (ACRP 23) summarizing all available bird mitigation techniques and
the probability of success. ACRP 32 provides additional information.

KTVL – Wildlife Hazard Management Plan

22

April 2017

Table 3. List of Nonlethal Mitigations Available for Migratory Bird Management and Their
Probability of Success
Blackbirds Corvids Dove/Pigeons Vultures Hawks Gulls Geese
Method
Deterrents
Avitrol
G
Na
F
NA
NA
F
F
MethylG
G
G
G
G
G
G
anthranilate
Antrhaquinone
G
G
G
G
G
G
G
Tactiles
F/G
F/G
F/G
F/G
F/G
F/G
F/G
Effigies
G
G
G
G
G
G
G
Mylar Tape &
P
P
P
P
P
F
P
Flags
Lights &
F
F
F
F
F
F
F
Mirrors
Predator
F
F
F
F
F
F
F
Models
Harassment
Gas Exploders
Pyrotechnics
Biosonics
Ultrasonics
Lasers
Falconry
Dogs

F/G
G
NA
NR
P
F
G

F/G
G
NA
NR
P
F
G

F/G
G
NA
NR
P
F
G

F/G
G
NA
NR
P
F
G

F/G
G
NA
MR
P
F
G

Exclusion
Overhead
G
NA
G
NA
NA
Wires
Anti Perch
G
G
G
G
G
Devices
Legend: G=good, F=fair, P=poor, NA=not available, NR=not recommended.
Source: ACRP 2011.

F/G
G
F
NR
P
F
G

F/G
G
G
NR
P
F
G

F

G

G

G

Raptor management will consist of monitoring, habitat management, harassment, and population control
applied in an integrated fashion, and according to permits and authorizations. Harassment of raptors with
pyrotechnics may be employed to direct birds away from the airport, as deemed appropriate by the
Wildlife Coordinator. Unnecessary structures that are used as perch sites for raptors may be removed as
necessary and appropriate. Anti-perching devices may be installed to deter perching on essential
structures (i.e., antennae, fences, etc.). Abandoned raptor nests, including hawks, owls, and ospreys, can
be removed at anytime without a permit, however, a MBTA permit is required to remove eggs or chicks
found in an active nest.
Bird management at the airport will be conducted according to an integrated pest management approach
that includes consideration and application of a number of safe, effective, legal, practical, cost-efficient,
and environmentally-responsible methods and approaches.

6.5

MAMMAL HAZARD MANAGEMENT

Surveys and analysis conducted to complete KTVL’s WHA indicated that coyotes present a substantial
wildlife hazard at the airport. The Wildlife Coordinator will continue to implement the wildlife
management program targeting exclusion of these mammals through the repair/replacement of the
perimeter fence. The WHA determined that coyotes pass through the airport and forage. There was no
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evidence of denning that would have coyotes permanently on the airport. Until the fence is repaired or
replaced, the airport will not conduct any removal of coyotes. Once the fence is repaired or replaced,
any coyotes confined within the fence will be removed.
Small mammals exist on the airfield and may serve as a food resource for hawks, owls, and coyotes. If
raptor numbers and strikes increase due to the presence of rodents, or if damage is noted from rodents
on the airfield, a lethal rodent trapping program may be implemented.

6.6

COMMUNICIATION WITH AIRPORT USERS

KTVL does not have an ATC. Airport staff is in communication with the FBO lessees.
Airport personnel and vehicles are equipped with radios and have received proper training to utilize the
radios. If an immediate wildlife hazard exists that might compromise aircraft operations airport personnel
will coordinate with the FBO and lessees to modify arriving or departing air traffic until the hazard is
eliminated.
The Wildlife Coordinator or designee conducts physical inspections of movement areas and other areas
critical to wildlife hazard management as part of the daily protocol. All observed wildlife is documented
and all data sheets are maintained in the Airport Daily Inspection binder maintained in the Wildlife
Coordinators office. If no wildlife is observed, a record indicating that an inspection was conducted and
that no animals were observed is entered into the Wildlife Hazards section of the Airport Daily Inspection
form. During periods of exceptionally heavy wildlife activity (e.g., migratory periods, outbreaks of insects
etc.), the Wildlife Coordinator is advised and a NOTAM is issued, as appropriate. KTVL also maintains
an AWOS but without recording capabilities.
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Chapter 7. EVALUATION
7.1

OVERVIEW

As noted above, this WHMP will be reviewed annually and will also be evaluated following wildlife
strikes by any aircraft; if an aircraft experiences substantial damage from striking wildlife or if an
aircraft experiences an engine ingestion of wildlife. The Wildlife Coordinator will determine the
effectiveness of the WHMP at reducing wildlife strikes at the airport and monitor the status of hazard
reduction projects, including their completion dates. After completion of the wildlife fence
repair/construction, coyote intrusion will be evaluated to determine if additional wildlife mitigation is
necessary and the WHMP will be amended as needed.

7.2

WILDLIFE STRIKE DATABASE

Airport personnel will document the presence of any wildlife population, any hazard that exists due to
the presence of the wildlife population and any wildlife strikes at the airport. This is accomplished
primarily through the job responsibilities placed on the Wildlife Coordinator. The Wildlife Coordinator
requires all airport personnel to document wildlife strikes through completion of FAA Form 5200-7,
submission of the form to the Wildlife Coordinator for species identification and submittal to the FAA,
and completion of various internal records specific to the airport. Additionally, airport personnel are
required to conduct daily checks of the airfield, identify possible wildlife attractants, and monitor
wildlife populations.
FAA Form 5200-7 will be submitted electronically by the Wildlife Coordinator. A printed copy of each
strike Form and the Airport Daily Inspection forms will be maintained in the Wildlife Coordinator office.
A summary of wildlife strikes will be developed based on these data and will list wildlife species
involved in strikes and identify trends and strike numbers. This information will be used to identify
emerging needs and to contribute to the evaluation of wildlife hazard management programs at the
airport. If unacceptable increases in wildlife strikes and populations are observed, the cause should be
determined and the WHMP modified to address the problem.

7.3

AIRPORT EXPANSION

Airport expansion plans will be reviewed by the Wildlife Coordinator or a designee to ensure that new
developments will not inadvertently result in increased wildlife hazards. The Airport Director and
Wildlife Coordinator will review potential impacts of airport development on wildlife hazards at the
airport and to modify the proposals and/or the WHMP to reduce or eliminate potential or emerging
hazards.
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Chapter 8. TRAINING
8.1

OVERVIEW

Training is essential for personnel involved with this WHMP. The Wildlife Coordinator will establish
training for all personnel that might be working in a wildlife deterrence capacity in the proper selection
and application of control methods as well as wildlife species identification.

8.2

STANDARD TRAINING

Wildlife control personnel will receive training in identifying and mitigating wildlife hazards at airports,
including an overview of laws associated with wildlife control, techniques used for prey-base reductions,
effective use of firearms and pyrotechnics (including hands-on training), and wildlife identification and
dispersal techniques. Airport communications and airfield drivers training will be provided to all
employees involved in wildlife control operations to facilitate actions in the AOA. A record of training
will be maintained by the Wildlife Coordinator.

8.3

WILDLIFE HAZARD TRAINING

FAA AC 150/5200-36A allows the airport operator to use a “train-the-trainer” approach when providing
the requisite training, provided the trainers receive and successfully complete their initial and recurrent
training from a qualified airport wildlife biologist. Trainers who are not qualified airport wildlife
biologists are limited to providing training to their airport employees.
The purpose of the training will be to familiarize personnel involved with wildlife hazard management
with basic wildlife identification and dispersal techniques. The training may include hands-on training
using pyrotechnics, and other deterrent equipment, with an emphasis on safety and effectiveness. These
training courses will be available to all personnel who have responsibility in dispersing wildlife at the
airport. The courses will be offered every twelve months and will be customized to fit the needs of
individual recipients and situations, and will incorporate management issues relating directly to airport
wildlife strikes, populations, and physical environment. Instruction will be tailored to competence levels
and areas of participating personnel.
At a minimum the initial and recurrent training must include:
 Summary of bird strike data from the National Wildlife Strike Database
 Review of wildlife strikes, control actions, and observations over the past 12 months
 Review of the airports Wildlife Hazard Assessment
 Review of the airports Wildlife Hazard Management Plan to include:
o Wildlife attractants, Wildlife permits, Airport specific management actions/responsibilities
 Wildlife identification
 Pyrotechnic and firearm training as appropriate
 Oral exam
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Chapter 9. AGENCY DIRECTORY
REGULATORY AND ENFORCEMENT

U.S. Fish and Wildlife Service (Wildlife Permitting)
Migratory Bird Permit Office
2800 Cottage Way, Room W-2606
Sacramento, CA 95825
Phone: 916 414-6464
E-Mail: permitsR6MB@fws.gov
Web site for applications:
http://www.fws.gov/migratorybirds/mbpermits/Applicati
onForms.html
U.S. Fish and Wildlife Service (T&E Species)
Northern Nevada Field Office
1340 Financial Blvd. Suite 234
Reno, NV 89502
Phone: 775 861-6300
http://www.fws.gov/nevada
U.S. Army Corps of Engineers
Regulatory Field Office
300 Booth Street, Room 3060
Reno, Nevada 89509-1328
Phone: 775 784-5304
Email: spk-regulatory-info@usace.army.mil

U.S. Fish and Wildlife Service (Law Enforcement)
Northern Nevada Field Office
1340 Financial Blvd. Suite 234
Reno, NV 89502
Phone: 775 861-6360

California Department of Fish and Wildlife
North Central Regional Office
1701 Nimbus Rd.
Rancho Cordova, CA 95670
Phone: 916 358-2900

Tahoe Regional Planning Agency
P.O. Box 5310
Stateline, NV 89449
128 Market St., NV 89449
Phone: 775 588-4547
Email: trpa@trpa.org

Lahontan Regional Water Quality Control Board
2501 Lake Tahoe Blvd
So. Lake Tahoe, CA 96150
Phone: 530 542-5400

TECHNICAL ASSISTANCE
California Department of Agriculture
1220 N Street
Sacramento, CA 95814
Phone: 916 654-0466
Web Site: http://www.cdfa.ca.gov/
Federal Aviation Administration (FAA)
San Francisco Airports District Office
1000 Marina Blvd. Suite 220
Brisbane, CA 94005
Phone: 650 827-7601
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Federal Aviation Administration
John Weller
FAA Staff Wildlife Biologist
Safety and Standards Branch,
AAS-300
800 Independence Ave., SW
Washington, DC 20591
Phone: 202 267-3778
website: http://www.faa.gov
FAA Western Pacific Region
Western Pacific Region
FAA, Airports Division
15000 Aviation Blvd.
Lawndale, CA 90261
(310) 725-3600
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OPERATIONAL ASSISTANCE
El Dorado County Animal Services
1120 Shakori Dr.
South Lake Tahoe, CA 96150
Phone: 530 573-7925

El Dorado County Department of
Agriculture/Weights and Measure
Phone: 530 573-7955 x 5520

Wallace Environmental Consulting, Airport Wildlife
Consultants and Carter Schleicher Consulting are
available to assist KTVL

U.S. Department of Agriculture, Wildlife Services
3419 Arden Way
Sacramento, CA 95825
Phone: 916 979-2675
http://www.aphis.usda.gov/ws
Local pest control operators are available to
assist with insect and rodent problems.
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LAKE TAHOE AIRPORT
WILDLIFE HAZARD MANAGEMENT PLAN
APPENDIX A

Federal Aviation Administration, DOT

§ 139.337

obstructions that are acceptable to the
Administrator.
§ 139.333 Protection of NAVAIDS.
In a manner authorized by the Administrator, each certificate holder
must—
(a) Prevent the construction of facilities on its airport that, as determined
by the Administrator, would derogate
the operation of an electronic or visual
NAVAID and air traffic control facilities on the airport;
(b) Protect—or if the owner is other
than the certificate holder, assist in
protecting—all NAVAIDS on its airport against vandalism and theft; and
(c) Prevent, insofar as it is within the
airport’s authority, interruption of visual and electronic signals of NAVAIDS.
§ 139.335 Public protection.
(a) In a manner authorized by the Administrator, each certificate holder
must provide—
(1) Safeguards to prevent inadvertent
entry to the movement area by unauthorized persons or vehicles; and
(2) Reasonable protection of persons
and property from aircraft blast.
(b) Fencing that meets the requirements of applicable FAA and Transportation Security Administration security regulations in areas subject to
these regulations is acceptable for
meeting the requirements of paragraph
(a)(l) of this section.
§ 139.337 Wildlife hazard management.
(a) In accordance with its Airport
Certification Manual and the requirements of this section, each certificate
holder must take immediate action to
alleviate wildlife hazards whenever
they are detected.
(b) In a manner authorized by the Administrator, each certificate holder
must ensure that a wildlife hazard assessment is conducted when any of the
following events occurs on or near the
airport:
(1) An air carrier aircraft experiences
multiple wildlife strikes;
(2) An air carrier aircraft experiences
substantial damage from striking wildlife. As used in this paragraph, substantial damage means damage or
structural failure incurred by an aircraft that adversely affects the struc-

tural strength, performance, or flight
characteristics of the aircraft and that
would normally require major repair or
replacement of the affected component;
(3) An air carrier aircraft experiences
an engine ingestion of wildlife; or
(4) Wildlife of a size, or in numbers,
capable of causing an event described
in paragraphs (b)(1), (b)(2), or (b)(3) of
this section is observed to have access
to any airport flight pattern or aircraft
movement area.
(c) The wildlife hazard assessment required in paragraph (b) of this section
must be conducted by a wildlife damage management biologist who has professional training and/or experience in
wildlife hazard management at airports
or an individual working under direct
supervision of such an individual. The
wildlife hazard assessment must contain at least the following:
(1) An analysis of the events or circumstances that prompted the assessment.
(2) Identification of the wildlife species observed and their numbers, locations, local movements, and daily and
seasonal occurrences.
(3) Identification and location of features on and near the airport that attract wildlife.
(4) A description of wildlife hazards
to air carrier operations.
(5) Recommended actions for reducing identified wildlife hazards to air
carrier operations.
(d) The wildlife hazard assessment required under paragraph (b) of this section must be submitted to the Administrator for approval and determination of the need for a wildlife hazard
management plan. In reaching this determination, the Administrator will
consider—
(1) The wildlife hazard assessment;
(2) Actions recommended in the wildlife hazard assessment to reduce wildlife hazards;
(3) The aeronautical activity at the
airport, including the frequency and
size of air carrier aircraft;
(4) The views of the certificate holder;
(5) The views of the airport users; and
(6) Any other known factors relating
to the wildlife hazard of which the Administrator is aware.
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(e) When the Administrator determines that a wildlife hazard management plan is needed, the certificate
holder must formulate and implement
a plan using the wildlife hazard assessment as a basis. The plan must—
(1) Provide measures to alleviate or
eliminate wildlife hazards to air carrier operations;
(2) Be submitted to, and approved by,
the Administrator prior to implementation; and
(3) As authorized by the Administrator, become a part of the Airport
Certification Manual.
(f) The plan must include at least the
following:
(1) A list of the individuals having
authority and responsibility for implementing each aspect of the plan.
(2) A list prioritizing the following
actions identified in the wildlife hazard
assessment and target dates for their
initiation and completion:
(i) Wildlife population management;
(ii) Habitat modification; and
(iii) Land use changes.
(3) Requirements for and, where applicable, copies of local, State, and
Federal wildlife control permits.
(4) Identification of resources that
the certificate holder will provide to
implement the plan.
(5) Procedures to be followed during
air carrier operations that at a minimum includes—
(i) Designation of personnel responsible for implementing the procedures;
(ii) Provisions to conduct physical inspections of the aircraft movement
areas and other areas critical to successfully manage known wildlife hazards before air carrier operations
begin;
(iii) Wildlife hazard control measures; and
(iv) Ways to communicate effectively
between personnel conducting wildlife
control or observing wildlife hazards
and the air traffic control tower.
(6) Procedures to review and evaluate
the wildlife hazard management plan
every 12 consecutive months or following an event described in paragraphs (b)(1), (b)(2), and (b)(3) of this
section, including:
(i) The plan’s effectiveness in dealing
with known wildlife hazards on and in
the airport’s vicinity and

(ii) Aspects of the wildlife hazards described in the wildlife hazard assessment that should be reevaluated.
(7) A training program conducted by
a qualified wildlife damage management biologist to provide airport personnel with the knowledge and skills
needed to successfully carry out the
wildlife hazard management plan required by paragraph (d) of this section.
(g) FAA Advisory Circulars contain
methods and procedures for wildlife
hazard management at airports that
are acceptable to the Administrator.
§ 139.339

Airport condition reporting.

In a manner authorized by the Administrator, each certificate holder
must—
(a) Provide for the collection and dissemination of airport condition information to air carriers.
(b) In complying with paragraph (a)
of this section, use the NOTAM system,
as appropriate, and other systems and
procedures authorized by the Administrator.
(c) In complying with paragraph (a)
of this section, provide information on
the following airport conditions that
may affect the safe operations of air
carriers:
(1) Construction or maintenance activity on movement areas, safety
areas, or loading ramps and parking
areas.
(2) Surface irregularities on movement areas, safety areas, or loading
ramps and parking areas.
(3) Snow, ice, slush, or water on the
movement area or loading ramps and
parking areas.
(4) Snow piled or drifted on or near
movement areas contrary to § 139.313.
(5) Objects on the movement area or
safety areas contrary to § 139.309.
(6) Malfunction of any lighting system, holding position signs, or ILS
critical area signs required by § 139.311.
(7) Unresolved wildlife hazards as
identified in accordance with § 139.337.
(8) Nonavailability of any rescue and
firefighting capability required in
§§ 139.317 or 139.319.
(9) Any other condition as specified
in the Airport Certification Manual or
that may otherwise adversely affect
the safe operations of air carriers.
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U.S. Department
of Transportation
Federal Aviation
Administration

Subject: Reporting Wildlife Aircraft Strikes

Advisory
Circular
Date: 5/31/2013
Initiated by: AAS-300

AC No: 150/5200-32B
Change:

1. Purpose.
This Advisory Circular (AC) explains the importance of reporting collisions between aircraft and
wildlife, more commonly referred to as wildlife strikes. It also explains recent improvements in
the Federal Aviation Administration’s (FAA’s) Bird/Other Wildlife Strike Reporting system, how
to report a wildlife strike, what happens to the wildlife strike report data, how to access the FAA
National Wildlife Strike Database (NWSD), and the FAA’s Feather Identification program.
2. Applicability.
The FAA provides the standards and practices in this AC as guidance for all public-use airports,
aviation industry personnel (e.g., Air Traffic Control, pilots and airline personnel, and engine
manufacturers), and others who possess strike information. The FAA strongly recommends that
the above aviation representatives and others possessing strike information participate in
reporting.
3. Cancellation.
This AC cancels AC 150/5200-32A, Reporting Wildlife Aircraft Strikes, dated December 22,
2004.
4. Background.
The FAA has long recognized the threat to aviation safety posed by wildlife strikes. Each year
in the United States, wildlife strikes to U.S. civil aircraft cause about $718 million in damage to
aircraft and about 567,000 hours of civil aircraft down time. For the period 1990 to 2011, over
115,000 wildlife strikes were reported to the FAA. About 97 percent of all wildlife strikes
reported to the FAA involved birds, about 2 percent involved terrestrial mammals, and less than
1 percent involved flying mammals (bats) and reptiles. Waterfowl (ducks and geese), gulls, and
raptors (mainly hawks and vultures) are the bird species that cause the most damage to civil
aircraft in the United States, while European starlings are responsible for the greatest loss of
human life. Vultures and waterfowl cause the most losses to U.S. military aircraft.
Studies have shown that strike reporting has steadily increased over the past two decades;
however, strike reporting is not consistent across all stakeholders (pilots, air carriers, airport
operators, air traffic control personnel, etc.) in the National Airspace System. Although larger
14 CFR Part 139 airports and those with well-established wildlife programs have improved strike
reporting, there is a wide disparity in overall reporting rates between Part 139 airports and
general aviation (GA) airports in the National Plan of Integrated Airport Systems (NPIAS). Less
than 6 percent of total strike reports come from NPIAS GA airports, whose reporting rates
average less than 1/20th the rates at Part 139 airports. Most Part 139 airports (97 percent) have
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reported at least one strike into the database through 2011, while only 43 percent of NPIAS GA
airports have documented a strike into the database.
While overall reporting rates are much higher for strikes at Part 139 airports than at NPIAS GA
airports, there is also a major disparity in reporting rates among Part 139 airports. Larger Part
139 airports, especially those with well-established wildlife hazard management programs, have
reporting rates about four times higher on average compared to other Part 139 airports. The
pattern of disparity in strike reporting among Part 139 airports is also found in reporting rates for
commercial air carriers. However, the FAA believes the current voluntary reporting rate is
adequate to track national trends in wildlife strikes, to determine the hazard level of wildlife
species that are being struck, and to provide a scientific foundation for FAA policies and
guidance about the mitigation of risk from wildlife strikes.
Ultimately, improvements can be made in the quantity and quality of strike reporting. In addition
to the above-mentioned gaps in reporting to the NWSD, there is an overall bias toward the
reporting of damaging strikes compared to non-damaging strikes, especially for NPIAS GA
airports and certain Part 139 airports. The quality of data within a strike report can also be
improved by providing as much information as possible, including species struck and cost of
strike.
The FAA has initiated several programs to address this important safety issue, including the
collection, analysis, and dissemination of wildlife strike data. The effectiveness of a Wildlife
Hazard Management Plan (WHMP) to reduce wildlife hazards both on and near an airport and
the reevaluation of all facets of damaging/non-damaging strikes from year to year requires
accurate and consistent reporting. Therefore, every WHMP should include a commitment to
document and report to the NWSD all wildlife strikes that occur within the separation distances
described in sections 1-2 and 1-3 of Advisory Circular 150/5200-33, Hazardous Attractants On
or Near Airports (current version), to better identify, understand, and reduce threats to safe
aviation.
5. Types of Animals to Report if Involved in a Strike with Aircraft.
a. All birds.
b. All bats.
c. All terrestrial mammals larger than 1 kg (2.2 lbs) (e.g., report rabbits, muskrats,
armadillos, foxes, coyotes, domestic dogs, deer, feral livestock, etc., but not rats, mice, voles,
chipmunks, shrews, etc.). If in doubt, report the incident with a note in the comment section,
and the Database Manager will determine whether to include the report into the NWSD based
on body mass.
d. Reptiles larger than 1 kg (2.2 lbs).
6. When to Report a Wildlife Aircraft Strike.
A wildlife strike has occurred when:
a. A strike between wildlife and aircraft has been witnessed.
b. Evidence or damage from a strike has been identified on an aircraft.
c. Bird or other wildlife remains, whether in whole or in part, are found:
(1) Within 250 feet of a runway centerline or within 1,000 feet of a runway end
unless another reason for the animal's death is identified or suspected.
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(2) On a taxiway or anywhere else on or off the airport that you have reason to
believe was the result of a strike with an aircraft. Examples might be:
(i)

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

(ii) A carcass retrieved within 1 mile of an airport on the final approach or
departure path after someone reported the bird falling out of the sky and a report of a probable
wildlife strike.
d. The presence of birds or other wildlife on or off the airport had a significant negative
effect on a flight (i.e., aborted takeoff, aborted landing, high-speed emergency stop, or the
aircraft left pavement area to avoid collision with wildlife).
7. How to Report a Bird/Wildlife Strike.
The FAA strongly encourages pilots, airport operations, aircraft maintenance personnel, Air
Traffic Control personnel, engine manufacturers, or anyone else who has knowledge of a strike
to report it to the NWSD. The FAA makes available an online reporting system at the Airport
Wildlife Hazard Mitigation web site (http://www.faa.gov/go/wildlife) or via mobile devices at
http://www.faa.gov/mobile. Anyone reporting a strike can also print the FAA’s Bird/Other
Wildlife Strike Report Form (Form 5200-7) at the end of this AC or download it from the web site
to report strikes. Paper copies of Form 5200-7 may also be obtained from the appropriate
Airports District Offices (ADO), Flight Standards District Offices (FSDO), and Flight Service
Stations (FSS) or from the Airman’s Information Manual (AIM). Paper forms are pre-addressed
to the FAA. No postage is needed if the form is mailed in the United States. It is important to
include as much information as possible on the strike report.
Note: These forms are to be used to report strikes that do not have bird remains associated
with them (instructions with addresses for sending remains to the Smithsonian Institute Feather
Identification Lab are discussed in Paragraph 11, Instructions for Collecting and Submitting
Bird/Wildlife Remains for Identification, of this AC). Please do not send bird remains to the FAA.
8. FAA National Wildlife Strike Database Management and Data Analysis.
The FAA NWSD Manager edits all strike reports to ensure consistent, error-free data before
entering a single, consolidated report into the database. This information is supplemented with
non-duplicated strike reports from other sources. About every six weeks, the FAA posts an
updated version of the database on the web site. Annually, the FAA sends a current version of
the database to the International Civil Aviation Organization (ICAO) for incorporation into ICAO’s
Bird Strike Information System (IBIS) Database. Also, the FAA prepares and makes available a
report summarizing wildlife strike results from 1990 through the most current year online at
http://www.faa.gov/airports/airport_safety/wildlife/.
Analyses of data from the FAA NWSD have proved invaluable in determining the nature and
severity of the aviation wildlife strike hazard. The database provides a scientific basis for
identifying risk factors, justifying and implementing corrective actions at airports, and judging the
effectiveness of those corrective actions. Table 1 below depicts the ranking of 50 bird and
mammal species or groups by their relative hazard to aircraft in airport environments. The data
for the analysis are from the NWSD. The database is invaluable to engine manufacturers,
aeronautical engineers, and wildlife biologists as they develop new technologies for the aviation
industry. Each wildlife strike report contributes to the accuracy and effectiveness of the
database. Moreover, each report contributes to the common goal of increasing aviation safety
and reducing the cost of wildlife strikes.
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9. Access to the FAA National Wildlife Strike Database.
On April 24, 2009, the FAA made the NWSD available to the public. The FAA began
systematically analyzing wildlife strike data in the 1990s for use by the FAA’s Office of Airports,
academia, and researchers as a means of improving airport safety and reducing wildlife
hazards. The NWSD web site (http://www.faa.gov/go/wildlife) was retooled to make it more
user-friendly and to allow more advanced data mining. The site has search fields that enable
users to find data on specific airports, airlines, aircraft, and engine types, as well as damage
incurred, date of strike, species struck, and state without having to download the entire
database.
10. Bird/ Wildlife Identification.
Accurate species identification is critical for wildlife-aircraft strike reduction programs. The
identification of the exact species of bird struck (e.g., ring-billed gull, Canada goose, mallard,
mourning dove, or red-tailed hawk as opposed to gull, goose, duck, dove, or hawk) is
particularly important. This species information is critical for airports and biologists developing
and implementing wildlife hazard management programs at airports because a problem that
cannot be measured or defined cannot be solved. Wildlife biologists must know what species of
wildlife they are dealing with in order to identify local attractants and to make proper
management decisions within the framework of the Migratory Bird Treaty Act and state and local
regulations. The FAA, the U.S. Air Force, the U.S. Navy, and the U.S. Department of
Agriculture – Wildlife Services work closely with the Feather Identification Lab at the
Smithsonian Institution, Museum of Natural History, to improve the understanding and
prevention of bird-aircraft strike hazards. Bird strike remains that cannot be identified by airport
personnel or by a local biologist can be sent (with FAA Form 5200-7) to the Smithsonian
Museum for identification. Remains may also be submitted to the Smithsonian for verification of
the field identification and for long-term storage of the evidence.
Bird strike identification using feathers, DNA, or other body parts or materials from birds
involved in bird-aircraft strikes will be provided free-of-charge to all U.S. airport operators, all
U.S. aircraft owners/operators (regardless of where the strike happened), and to any foreign air
carrier if the strike occurred at a U.S. airport.
11. Instructions for Collecting and Submitting Bird/Wildlife Remains for Identification.
Please observe the following guidelines for collecting and submitting feathers or other
bird/wildlife remains for species identification. These guidelines help maintain species
identification accuracy, reduce turn-around time, and ensure a comprehensive FAA National
Wildlife Aircraft Strike Database. Many airports have found it beneficial to construct strike
reporting kits for use by airport personnel and aircraft operators. Having pre-made kits available
improves strike reporting and encourages the sampling of strike remains. A kit suitable for
collecting remains from most strikes would include the following materials stored in a 1-quart,
re-sealable plastic bag: (1) collection instructions, (2) a pre-packaged alcohol hand-wipe for
softening/removing tissue/blood (“snarge”1) off of the aircraft, (3) a Whatman FTA® collection
card for preserving blood/tissue for DNA identification, and (4) a pair of disposable gloves.

1

Snarge is the term used for the residue and feathers left on an aircraft after an animal
(typically a bird) collides with it.
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a. Collect and submit remains from known/suspected bird strikes or strike remains that
involved an unknown animal from each impact location as soon as possible and send to the
Feather Lab (Smithsonian). If remains are known to be other than those of birds, please contact
the Smithsonian before mailing them at (202) 633-0801. Collect remains using the criteria listed
in item c below. If you cannot send the remains as soon as possible, refrigerate or freeze them
in a sealed plastic bag until you can mail them.
b. Provide complete information about the incident.
(1)

(2)
(3)
identification.

Fill out FAA Form 5200-7 – Bird/ Other Wildlife Strike Report.
(i)

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

(ii)

File a report online and print a copy to send with the remains.

Mail the report with feather material (see address below).
Provide your contact information if you wish to be informed of the species

c. Collect as much material as possible in a clean plastic/ Ziplock® bag. (Please, do not
send whole birds.)
(1) Pluck/pick a variety of many feathers representing color or patterns from the
wings, tail, and body.
(2)
identification.

Do not cut off feathers. This removes the downy region needed to aid in

(3)

Include any feathers with distinct colors or patterns.

(4)

Include any downy “fluff”.

(5)

Include beaks, feet, and talons if possible.

(6) Where only a small amount of snarge material is available, such as scrapings
from an engine or smears on wings or windshields, send all of it.
(i)
Dry material – Scrape or wipe off into a clean re-sealable bag or wipe
the area with pre-packaged alcohol wipe or spray with alcohol to loosen material then wipe with
clean cloth/gauze. Include the alcohol wipe or piece of cloth in the bag. (Do not use water,
bleach, or other cleansers – they destroy or degrade DNA.)
(ii) Fresh material – Wipe the area with alcohol wipe and/or clean
cloth/gauze or apply fresh tissue/blood to an optional Whatman FTA® DNA collecting card.
(1)

Do not use any sticky substance such as tape or post-it notes to attach

feathers.
(2) Collect remains from each impact location and place them in separate, labeled
bags. Indicate the location on aircraft from which each sample came (i.e., windshield, radome,
etc.) on the bag.
Please send whole feathers (tip and base) whenever possible as diagnostic characteristics are
often found in the downy barbules at the feather base. Wings, as well as breast and tail
feathers, should be sent whenever possible. Beaks, feet, bones, and talons are also useful
diagnostic materials. Even blood smears can provide material for DNA analysis. Do not send
entire bird carcasses through the mail. However, photographs of the carcasses can be very
useful supplemental documentation.
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If you send fresh blood/ tissue samples frequently for DNA identification, you may want to
consider getting Whatman FTA® DNA cards. The material is sampled with a sterile applicator
and placed onto the surface of the card that “fixes” the DNA in the sample. For more information
about ordering these items, contact the Feather Lab. Otherwise, if you only occasionally send
blood/ tissue samples, consider using a paper towel soaked with alcohol or an alcohol wipe to
collect this type of material. Ethanol is the preferred type of alcohol.
Additional information on sending bird remains to the Smithsonian is available at
http://www.faa.gov/go/wildlife.
d. Mail the Bird/Other Wildlife Strike Report and collected material to the Smithsonian’s
Feather Identification Lab. The lab will forward the report to the National Wildlife Strike
Database Manager.
For Material Sent via Express Mail Service:

For Material Sent via US Postal Service:

Feather Identification Lab
Smithsonian Institution
NHB, E600, MRC 116
th
10 & Constitution Ave NW
Washington DC 20560-0116

Feather Identification Lab
Smithsonian Institution
PO Box 37012
NHB, E600, MRC 116
Washington DC 20013-7012

(This can be identified as “safety investigation
material”.)

(Not recommended for priority cases.)

The species identification turn-around time is usually 24 hours from receipt if sufficient material
is submitted and unless the sample is submitted for DNA analysis. DNA results usually take 6 to
10 days. Once processed, the lab sends the reports and species identification information to the
Database Manager for entry into the FAA National Wildlife Strike Database. Persons wishing to
be notified of the species identification must include contact information (e-mail, phone, etc.) on
the report.
For more information contact the FAA National Wildlife Biologist at (202) 267-8731 or the
Smithsonian’s Feather Identification Lab at (202) 633-0801.

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

1. Name of Operator

2. Aircraft Make/Model

3. Engine Make/Model

4. Aircraft Registration

5. Date of Incident

6. Local Time of Incident

/

/

Month

6A. Flight Number

Day

Year

☐ Dawn

☐ Dusk

__HR __MIN

☐ Day

☐ Night

☐ AM ☐ PM

6B. Wildlife/Bird Remains:
☐ Collected

7. Airport Name/ID

☐ Sent to Smithsonian

8. Runway Used

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

10. Height (AGL)

11. Speed (IAS)

12. Phase of Flight

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

☐
☐
☐
☐
☐
☐
☐
☐

A. Parked
B. Taxi
C. Take-off Run
D. Climb
E. En Route
F. Descent
G. Approach
H. Landing Roll

Struck

Damaged

H. Propeller

☐

☐
☐

☐

I. Wing/Rotor
J. Fuselage

☐
☐

☐

☐

☐

K. Landing Gear

☐

☐

E. Engine No. 2

☐

☐

L. Tail

☐

☐

F. Engine No. 3

☐

☐

M. Lights

G. Engine No. 4

☐

☐

☐

☐

N. Other: (Specify)

☐

☐

A. Radome

☐

☐

B. Windshield

☐

☐

C. Nose

☐

D. Engine No. 1

Specify if “N. Other” is checked:

Bird(s) Ingested? ☐ Yes

16. Precipitation
☐ Fog
☐ Rain
☐ Snow
☐ None

15. Sky Condition
☐ No Cloud

14. Effect on Flight
☐ None
☐ Aborted Take-Off

☐ Some Cloud

☐ Precautionary Landing

☐ Overcast

☐ Engines Shut Down
☐ Other: (Specify)
17. Bird/Other Wildlife Species

18. Number of birds seen and/or struck
Seen
Struck
Number of Birds
1
2-10
11-100
more than 100

20. Pilot Warned of Birds

☐ Yes

☐
☐
☐
☐

19. Size of Bird(s)
☐ Small

☐
☐
☐
☐

☐ Medium
☐ Large

☐ No

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

DAMAGE / COST INFORMATION
22. Aircraft time out of service
hours

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

$

Reported by (Optional)

Title

Email

Phone

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

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

$

Date

U.S. Department of
Transportation

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

Federal Aviation
Administration
800 Independence Ave SW
Washington DC 20591
Official Business
Penalty for Private Use, $300

BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO. 12438 WASHINGTON D.C.
POSTAGE WILL BE PAID BY FEDERAL AVIATION ADMINISTRATION

Federal Aviation Administration
Office of Airport Safety and Standards, AAS-300
Attn: Wildlife Strike Report
800 Independence Avenue SW
WASHINGTON DC 20591

FOLD AND TAPE HERE
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Directions for FAA Form 5200-7
Bird/Other Wildlife Strike Report

1.
2.
3.
4.
5.
6.
6A.
6B.
7.
8.
9.
10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

Name of Operator - This can be an airline (abbreviations okay - UAL, AAL, etc.), business (Coca
Cola), government agency (Police Dept., FAA), or if a private pilot, his/her name.
Aircraft Make/Model - Abbreviations are okay, but include the model (e.g., B737-200).
Engine Make/Model - Abbreviations are allowed (e.g., PW 4060, GECT7, LYC 580).
Aircraft Registration - This means the N# (for USA registered aircraft).
Date of Incident - Give the local date, not the ZULU or GMT date.
Local Time of Incident - Check the appropriate light conditions and fill in the hour and minute local
time and check AM or PM or use the 24-hour clock and skip AM/PM.
Flight Number - Self-explanatory.
Wildlife/Bird Remains - If remains were found at the airport or on the aircraft, check “Collected”. If
the remains were also sent to the Smithsonian for identification, also check “Sent to Smithsonian”.
Airport Name - Use the airport name or 3 letter code if a US airport. If a foreign airport, use the
full name or 3 letter code and location (city/country).
Runway used - Self-explanatory.
Location if En Route - Put the name of the nearest city and state.
Height AGL - Put the feet above ground level at the time of the strike (if you don't know, use MSL
and indicate this). For take-off run and landing roll, it must be 0.
Speed (IAS) - Speed at which the aircraft was traveling when the strike occurred.
Phase of Flight - Phase of flight during which the strike occurred. Take-off run and landing roll
should both be 0 AGL.
Part(s) of Aircraft Struck or Damaged - Check which parts were struck and damaged. If a part was
damaged but not struck, indicate this with a check on the damaged column only and indicate in
comments (#21) why this happened (e.g., the landing gear might be damaged by deer strike,
causing the aircraft to flip over and damage parts not struck by deer).
Effect on Flight - You can check more than one. If you check “Other”, please explain in
Comments (#21).
Sky condition - Check the one that applies.
Precipitation - You may check more than one.
Bird/Other Wildlife Species - Try to be accurate. If you don't know, put unknown and some
description. Collect feathers or remains for identification for damaging strikes.
Number of birds seen and/or struck - check the box in the Seen column with the correct number
if you saw the birds/other wildlife before the strike and check the box in the Struck column to
show how many were hit. The exact number can be written next to the box.
Size of Bird(s) - Check what you think is the correct size (e.g. sparrow = small, gull = medium, and
geese = large).
Pilot Warned of Birds - Check the correct box (even if it was an ATIS warning or NOTAM).
Remarks - Be as specific as you can. Include information about the extent of the damage,
injuries, anything you think would be helpful to know (e.g., number of birds ingested).
Aircraft time out of service - Record how many hours the aircraft was out of service.
Estimated cost of repairs or replacement - This may not be known immediately, but the data can
be sent at a later date or put down a contact name and number for this data.
Estimated other cost - Include loss of revenue, fuel, hotels, etc. (see directions for #23).
Reported by - Although this is optional, it is helpful if questions arise about the information on the
form (a phone number could also be included).
Title - This can be Pilot, Tower, Airport Operations, Airline Operations, Flight Safety, etc.
Date - Date the form was filled out.
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Table 1. Composite ranking (1 = most hazardous, 50 = least hazardous) and relative hazard
score of 50 wildlife species with at least 100 reported strikes with civil aircraft based on three
criteria (damage, major damage, and effect-on-flight). Data were derived from the FAA National
Wildlife Strike Database.
% of strikes with:
Damage1

Major
damage2

Effect on
flight3

Mean
hazard
level4

Composite
ranking

Relative
hazard
score5

White-tailed deer

84

36

46

55

1

100

Snow goose

77

41

39

53

2

95

Turkey vulture

51

19

35

35

3

63

Canada goose

50

17

28

31

4

57

Sandhill crane

41

13

27

27

5

48

Bald eagle

41

12

28

27

6

48

D.-crested cormorant

34

15

24

24

7

44

Mallard

23

9

13

15

8

27

Osprey

22

7

15

15

9

26

Great blue heron

21

6

16

15

10

26

American coot

24

7

11

14

11

25

Coyote

9

2

21

11

12

19

Red-tailed hawk

15

5

11

10

13

19

Cattle egret

10

3

15

9

14

17

Great horned owl

15

3

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

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

Wildlife species
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% of strikes with:
Effect on
flight3

Mean
hazard
level4

Composite
ranking

Relative
hazard
score5

Wildlife species

Damage1

Major
damage2

Mourning dove
Red-winged
blackbird
Woodchuck

3

1

4

3

30

5

3

0

5

3

31

5

2

0

4

2

32

4

Northern harrier

2

1

2

2

33

3

Chimney swift

2

0

2

1

34

2

Killdeer

1

0

2

1

35

2

House sparrow

2

0

1

1

35

2

Blk-tailed jackrabbit

1

1

1

1

37

2

American kestrel

1

<1

2

1

38

2

Eastern meadowlark

1

<1

2

1

38

2

S.-tailed flycatcher

0

0

2

1

40

1

Horned lark

1

<1

1

1

41

1

Pacific golden-plover

1

0

1

1

41

1

Barn swallow

1

0

1

1

43

1

Savannah sparrow

1

0

<1

1

43

1

Common nighthawk

1

0

1

1

45

1

Tree swallow

0

0

1

<1

46

1

Burrowing owl

1

0

0

<1

46

1

Western kingbird

0

0

1

<1

48

0

Virginia opossum

1

0

0

<1

48

0

Striped skunk

0

0

0

0

50

0

1

Aircraft incurred at least some damage (destroyed, substantial, minor, or unknown) from strike.
2

Aircraft incurred damage or structural failure, which adversely affected the structure strength, performance, or flight
characteristics, and which would normally require major repair or replacement of the affected component, or the
damage sustained made it inadvisable to restore aircraft to airworthy condition.
3

Aborted takeoff, engine shutdown, precautionary landing, or other negative effect on flight.
4

Based on the mean value for percent of strikes with damage, major damage (substantial damage or destroyed), and
negative effect-on-flight.
5

Mean hazard level (see footnote 4) was scaled down from 100, with 100 as the score for the species with the
maximum mean hazard level and thus the greatest potential hazard to aircraft.
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Initiated by: AAS-300

Change:

1.
PURPOSE. This Advisory Circular (AC) provides guidance on certain land uses
that have the potential to attract hazardous wildlife on or near public-use airports. It
also discusses airport development projects (including airport construction, expansion,
and renovation) affecting aircraft movement near hazardous wildlife attractants.
Appendix 1 provides definitions of terms used in this AC.
2.
APPLICABILITY. The Federal Aviation Administration (FAA) recommends that
public-use airport operators implement the standards and practices contained in this
AC. The holders of Airport Operating Certificates issued under Title 14, Code of
Federal Regulations (CFR), Part 139, Certification of Airports, Subpart D (Part 139),
may use the standards, practices, and recommendations contained in this AC to comply
with the wildlife hazard management requirements of Part 139. Airports that have
received Federal grant-in-aid assistance must use these standards. The FAA also
recommends the guidance in this AC for land-use planners, operators of noncertificated airports, and developers of projects, facilities, and activities on or near
airports.
3.
CANCELLATION. This AC cancels AC 150/5200-33A, Hazardous Wildlife
Attractants on or near Airports, dated July 27, 2004.
4.
PRINCIPAL CHANGES. This AC contains the following major changes, which
are marked with vertical bars in the margin:
a.

Technical changes to paragraph references.

b.

Wording on storm water detention ponds.

c.

Deleted paragraph 4-3.b, Additional Coordination.

5.
BACKGROUND. Information about the risks posed to aircraft by certain wildlife
species has increased a great deal in recent years. Improved reporting, studies,
documentation, and statistics clearly show that aircraft collisions with birds and other
wildlife are a serious economic and public safety problem. While many species of
wildlife can pose a threat to aircraft safety, they are not equally hazardous. Table 1
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ranks the wildlife groups commonly involved in damaging strikes in the United States
according to their relative hazard to aircraft. The ranking is based on the 47,212
records in the FAA National Wildlife Strike Database for the years 1990 through 2003.
These hazard rankings, in conjunction with site-specific Wildlife Hazards Assessments
(WHA), will help airport operators determine the relative abundance and use patterns of
wildlife species and help focus hazardous wildlife management efforts on those species
most likely to cause problems at an airport.
Most public-use airports have large tracts of open, undeveloped land that provide added
margins of safety and noise mitigation. These areas can also present potential hazards
to aviation if they encourage wildlife to enter an airport's approach or departure airspace
or air operations area (AOA). Constructed or natural areas—such as poorly drained
locations, detention/retention ponds, roosting habitats on buildings, landscaping, odorcausing rotting organic matter (putrescible waste) disposal operations, wastewater
treatment plants, agricultural or aquaculture activities, surface mining, or wetlands—can
provide wildlife with ideal locations for feeding, loafing, reproduction, and escape. Even
small facilities, such as fast food restaurants, taxicab staging areas, rental car facilities,
aircraft viewing areas, and public parks, can produce substantial attractions for
hazardous wildlife.
During the past century, wildlife-aircraft strikes have resulted in the loss of hundreds of
lives worldwide, as well as billions of dollars in aircraft damage. Hazardous wildlife
attractants on and near airports can jeopardize future airport expansion, making proper
community land-use planning essential. This AC provides airport operators and those
parties with whom they cooperate with the guidance they need to assess and address
potentially hazardous wildlife attractants when locating new facilities and implementing
certain land-use practices on or near public-use airports.
6.
MEMORANDUM OF AGREEMENT BETWEEN FEDERAL RESOURCE
AGENCIES. The FAA, the U.S. Air Force, the U.S. Army Corps of Engineers, the U.S.
Environmental Protection Agency, the U.S. Fish and Wildlife Service, and the U.S.
Department of Agriculture - Wildlife Services signed a Memorandum of Agreement
(MOA) in July 2003 to acknowledge their respective missions in protecting aviation from
wildlife hazards. Through the MOA, the agencies established procedures necessary to
coordinate their missions to address more effectively existing and future environmental
conditions contributing to collisions between wildlife and aircraft (wildlife strikes)
throughout the United States. These efforts are intended to minimize wildlife risks to
aviation and human safety while protecting the Nation’s valuable environmental
resources.

DAVID L. BENNETT
Director, Office of Airport Safety
and Standards
ii

8/28/2007

AC 150/5200-33B

Table 1. Ranking of 25 species groups as to relative hazard to aircraft (1=most hazardous)
based on three criteria (damage, major damage, and effect-on-flight), a composite ranking
based on all three rankings, and a relative hazard score. Data were derived from the FAA
National Wildlife Strike Database, January 1990–April 2003. 1
Ranking by criteria
Species group

Damage

4

Major
5
damage

Effect on flight

6

Composite
2
ranking

Relative
3
hazard score

Deer

1

1

1

1

100

Vultures

2

2

2

2

64

Geese

3

3

6

3

55

Cormorants/pelicans

4

5

3

4

54

Cranes

7

6

4

5

47

Eagles

6

9

7

6

41

Ducks

5

8

10

7

39

Osprey

8

4

8

8

39

Turkey/pheasants

9

7

11

9

33

Herons

11

14

9

10

27

Hawks (buteos)

10

12

12

11

25

Gulls

12

11

13

12

24

Rock pigeon

13

10

14

13

23

Owls

14

13

20

14

23

H. lark/s. bunting

18

15

15

15

17

Crows/ravens

15

16

16

16

16

Coyote

16

19

5

17

14

Mourning dove

17

17

17

18

14

Shorebirds

19

21

18

19

10

Blackbirds/starling

20

22

19

20

10

American kestrel

21

18

21

21

9

Meadowlarks

22

20

22

22

7

Swallows

24

23

24

23

4

Sparrows

25

24

23

24

4

Nighthawks

23

25

25

25

1

1

Excerpted from the Special Report for the FAA, “Ranking the Hazard Level of Wildlife Species to Civil
Aviation in the USA: Update #1, July 2, 2003”. Refer to this report for additional explanations of criteria
and method of ranking.
2
Relative rank of each species group was compared with every other group for the three variables,
placing the species group with the greatest hazard rank for > 2 of the 3 variables above the next highest
ranked group, then proceeding down the list.
3
Percentage values, from Tables 3 and 4 in Footnote 1 of the Special Report, for the three criteria were
summed and scaled down from 100, with 100 as the score for the species group with the maximum
summed values and the greatest potential hazard to aircraft.
4
Aircraft incurred at least some damage (destroyed, substantial, minor, or unknown) from strike.
5
Aircraft incurred damage or structural failure, which adversely affected the structure strength,
performance, or flight characteristics, and which would normally require major repair or replacement of
the affected component, or the damage sustained makes it inadvisable to restore aircraft to airworthy
condition.
6
Aborted takeoff, engine shutdown, precautionary landing, or other.
iii
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SECTION 1.
GENERAL SEPARATION CRITERIA FOR HAZARDOUS WILDLIFE ATTRACTANTS
ON OR NEAR AIRPORTS.
1-1. INTRODUCTION. When considering proposed land uses, airport operators,
local planners, and developers must take into account whether the proposed land uses,
including new development projects, will increase wildlife hazards. Land-use practices
that attract or sustain hazardous wildlife populations on or near airports can significantly
increase the potential for wildlife strikes.
The FAA recommends the minimum separation criteria outlined below for land-use
practices that attract hazardous wildlife to the vicinity of airports. Please note that FAA
criteria include land uses that cause movement of hazardous wildlife onto, into, or
across the airport’s approach or departure airspace or air operations area (AOA). (See
the discussion of the synergistic effects of surrounding land uses in Section 2-8 of this
AC.)
The basis for the separation criteria contained in this section can be found in existing
FAA regulations. The separation distances are based on (1) flight patterns of pistonpowered aircraft and turbine-powered aircraft, (2) the altitude at which most strikes
happen (78 percent occur under 1,000 feet and 90 percent occur under 3,000 feet
above ground level), and (3) National Transportation Safety Board (NTSB)
recommendations.
1-2. AIRPORTS SERVING PISTON-POWERED AIRCRAFT. Airports that do not sell
Jet-A fuel normally serve piston-powered aircraft. Notwithstanding more stringent
requirements for specific land uses, the FAA recommends a separation distance of
5,000 feet at these airports for any of the hazardous wildlife attractants mentioned in
Section 2 or for new airport development projects meant to accommodate aircraft
movement. This distance is to be maintained between an airport’s AOA and the
hazardous wildlife attractant. Figure 1 depicts this separation distance measured from
the nearest aircraft operations areas.
1-3. AIRPORTS SERVING TURBINE-POWERED AIRCRAFT. Airports selling Jet-A
fuel normally serve turbine-powered aircraft.
Notwithstanding more stringent
requirements for specific land uses, the FAA recommends a separation distance of
10,000 feet at these airports for any of the hazardous wildlife attractants mentioned in
Section 2 or for new airport development projects meant to accommodate aircraft
movement. This distance is to be maintained between an airport’s AOA and the
hazardous wildlife attractant. Figure 1 depicts this separation distance from the nearest
aircraft movement areas.
1-4. PROTECTION OF APPROACH, DEPARTURE, AND CIRCLING AIRSPACE.
For all airports, the FAA recommends a distance of 5 statute miles between the farthest
edge of the airport’s AOA and the hazardous wildlife attractant if the attractant could
cause hazardous wildlife movement into or across the approach or departure airspace.
1
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Figure 1. Separation distances within which hazardous wildlife attractants should be avoided, eliminated,
or mitigated.
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PERIMETER A

PERIMETER B

PERIMETER C

PERIMETER A: For airports serving piston-powered aircraft, hazardous wildlife attractants must be 5,000
feet from the nearest air operations area.
PERIMETER B: For airports serving turbine-powered aircraft, hazardous wildlife attractants must be
10,000 feet from the nearest air operations area.
PERIMETER C: 5-mile range to protect approach, departure and circling airspace.

2

8/28/2007

AC 150/5200-33B

SECTION 2.
LAND-USE PRACTICES ON OR NEAR AIRPORTS THAT POTENTIALLY ATTRACT
HAZARDOUS WILDLIFE.
2-1. GENERAL. The wildlife species and the size of the populations attracted to the
airport environment vary considerably, depending on several factors, including land-use
practices on or near the airport. This section discusses land-use practices having the
potential to attract hazardous wildlife and threaten aviation safety. In addition to the
specific considerations outlined below, airport operators should refer to Wildlife Hazard
Management at Airports, prepared by FAA and U.S. Department of Agriculture (USDA)
staff. (This manual is available in English, Spanish, and French. It can be viewed and
downloaded free of charge from the FAA’s wildlife hazard mitigation web site:
http://wildlife-mitigation.tc.FAA.gov.). And, Prevention and Control of Wildlife Damage,
compiled by the University of Nebraska Cooperative Extension Division. (This manual
is available online in a periodically updated version at:
ianrwww.unl.edu/wildlife/solutions/handbook/.)
2-2. WASTE DISPOSAL OPERATIONS. Municipal solid waste landfills (MSWLF)
are known to attract large numbers of hazardous wildlife, particularly birds. Because of
this, these operations, when located within the separations identified in the siting criteria
in Sections 1-2 through 1-4, are considered incompatible with safe airport operations.
a. Siting for new municipal solid waste landfills subject to AIR 21. Section 503 of
the Wendell H. Ford Aviation Investment and Reform Act for the 21st Century
(Public Law 106-181) (AIR 21) prohibits the construction or establishment of a new
MSWLF within 6 statute miles of certain public-use airports. Before these
prohibitions apply, both the airport and the landfill must meet the very specific
conditions described below. These restrictions do not apply to airports or landfills
located within the state of Alaska.
The airport must (1) have received a Federal grant(s) under 49 U.S.C. § 47101, et.
seq.; (2) be under control of a public agency; (3) serve some scheduled air carrier
operations conducted in aircraft with less than 60 seats; and (4) have total annual
enplanements consisting of at least 51 percent of scheduled air carrier
enplanements conducted in aircraft with less than 60 passenger seats.
The proposed MSWLF must (1) be within 6 miles of the airport, as measured from
airport property line to MSWLF property line, and (2) have started construction or
establishment on or after April 5, 2001. Public Law 106-181 only limits the
construction or establishment of some new MSWLF. It does not limit the expansion,
either vertical or horizontal, of existing landfills.
NOTE: Consult the most recent version of AC 150/5200-34, Construction or
Establishment of Landfills Near Public Airports, for a more detailed discussion of
these restrictions.
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b. Siting for new MSWLF not subject to AIR 21. If an airport and MSWLF do not
meet the restrictions of Public Law 106-181, the FAA recommends against locating
MSWLF within the separation distances identified in Sections 1-2 through 1-4. The
separation distances should be measured from the closest point of the airport’s AOA
to the closest planned MSWLF cell.
c. Considerations for existing waste disposal facilities within the limits of
separation criteria. The FAA recommends against airport development projects
that would increase the number of aircraft operations or accommodate larger or
faster aircraft near MSWLF operations located within the separations identified in
Sections 1-2 through 1-4. In addition, in accordance with 40 CFR 258.10, owners or
operators of existing MSWLF units that are located within the separations listed in
Sections 1-2 through 1-4 must demonstrate that the unit is designed and operated
so it does not pose a bird hazard to aircraft. (See Section 4-2(b) of this AC for a
discussion of this demonstration requirement.)
d. Enclosed trash transfer stations. Enclosed waste-handling facilities that receive
garbage behind closed doors; process it via compaction, incineration, or similar
manner; and remove all residue by enclosed vehicles generally are compatible with
safe airport operations, provided they are not located on airport property or within
the Runway Protection Zone (RPZ). These facilities should not handle or store
putrescible waste outside or in a partially enclosed structure accessible to hazardous
wildlife. Trash transfer facilities that are open on one or more sides; that store
uncovered quantities of municipal solid waste outside, even if only for a short time;
that use semi-trailers that leak or have trash clinging to the outside; or that do not
control odors by ventilation and filtration systems (odor masking is not acceptable)
do not meet the FAA’s definition of fully enclosed trash transfer stations. The FAA
considers these facilities incompatible with safe airport operations if they are located
closer than the separation distances specified in Sections 1-2 through 1-4.
e. Composting operations on or near airport property. Composting operations that
accept only yard waste (e.g., leaves, lawn clippings, or branches) generally do not
attract hazardous wildlife. Sewage sludge, woodchips, and similar material are not
municipal solid wastes and may be used as compost bulking agents. The compost,
however, must never include food or other municipal solid waste. Composting
operations should not be located on airport property.
Off-airport property
composting operations should be located no closer than the greater of the following
distances: 1,200 feet from any AOA or the distance called for by airport design
requirements (see AC 150/5300-13, Airport Design). This spacing should prevent
material, personnel, or equipment from penetrating any Object Free Area (OFA),
Obstacle Free Zone (OFZ), Threshold Siting Surface (TSS), or Clearway. Airport
operators should monitor composting operations located in proximity to the airport to
ensure that steam or thermal rise does not adversely affect air traffic. On-airport
disposal of compost by-products should not be conducted for the reasons stated in
2-3f.
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f. Underwater waste discharges. The FAA recommends against the underwater
discharge of any food waste (e.g., fish processing offal) within the separations
identified in Sections 1-2 through 1-4 because it could attract scavenging hazardous
wildlife.
g. Recycling centers. Recycling centers that accept previously sorted non-food items,
such as glass, newspaper, cardboard, or aluminum, are, in most cases, not
attractive to hazardous wildlife and are acceptable.
h. Construction and demolition (C&D) debris facilities. C&D landfills do not
generally attract hazardous wildlife and are acceptable if maintained in an orderly
manner, admit no putrescible waste, and are not co-located with other waste
disposal operations. However, C&D landfills have similar visual and operational
characteristics to putrescible waste disposal sites. When co-located with putrescible
waste disposal operations, C&D landfills are more likely to attract hazardous wildlife
because of the similarities between these disposal facilities. Therefore, a C&D
landfill co-located with another waste disposal operation should be located outside of
the separations identified in Sections 1-2 through 1-4.
i. Fly ash disposal. The incinerated residue from resource recovery power/heatgenerating facilities that are fired by municipal solid waste, coal, or wood is generally
not a wildlife attractant because it no longer contains putrescible matter. Landfills
accepting only fly ash are generally not considered to be wildlife attractants and are
acceptable as long as they are maintained in an orderly manner, admit no
putrescible waste of any kind, and are not co-located with other disposal operations
that attract hazardous wildlife.
Since varying degrees of waste consumption are associated with general
incineration (not resource recovery power/heat-generating facilities), the FAA
considers the ash from general incinerators a regular waste disposal by-product and,
therefore, a hazardous wildlife attractant if disposed of within the separation criteria
outlined in Sections 1-2 through 1-4.
2-3. WATER MANAGEMENT FACILITIES. Drinking water intake and treatment
facilities, storm water and wastewater treatment facilities, associated retention and
settling ponds, ponds built for recreational use, and ponds that result from mining
activities often attract large numbers of potentially hazardous wildlife. To prevent
wildlife hazards, land-use developers and airport operators may need to develop
management plans, in compliance with local and state regulations, to support the
operation of storm water management facilities on or near all public-use airports to
ensure a safe airport environment.
a. Existing storm water management facilities.
On-airport storm water
management facilities allow the quick removal of surface water, including discharges
related to aircraft deicing, from impervious surfaces, such as pavement and
terminal/hangar building roofs. Existing on-airport detention ponds collect storm
water, protect water quality, and control runoff. Because they slowly release water
5
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after storms, they create standing bodies of water that can attract hazardous wildlife.
Where the airport has developed a Wildlife Hazard Management Plan (WHMP) in
accordance with Part 139, the FAA requires immediate correction of any wildlife
hazards arising from existing storm water facilities located on or near airports, using
appropriate wildlife hazard mitigation techniques. Airport operators should develop
measures to minimize hazardous wildlife attraction in consultation with a wildlife
damage management biologist.
Where possible, airport operators should modify storm water detention ponds to
allow a maximum 48-hour detention period for the design storm. The FAA
recommends that airport operators avoid or remove retention ponds and detention
ponds featuring dead storage to eliminate standing water. Detention basins should
remain totally dry between rainfalls. Where constant flow of water is anticipated
through the basin, or where any portion of the basin bottom may remain wet, the
detention facility should include a concrete or paved pad and/or ditch/swale in the
bottom to prevent vegetation that may provide nesting habitat.
When it is not possible to drain a large detention pond completely, airport operators
may use physical barriers, such as bird balls, wires grids, pillows, or netting, to deter
birds and other hazardous wildlife. When physical barriers are used, airport
operators must evaluate their use and ensure they will not adversely affect water
rescue. Before installing any physical barriers over detention ponds on Part 139
airports, airport operators must get approval from the appropriate FAA Regional
Airports Division Office.
The FAA recommends that airport operators encourage off-airport storm water
treatment facility operators to incorporate appropriate wildlife hazard mitigation
techniques into storm water treatment facility operating practices when their facility is
located within the separation criteria specified in Sections 1-2 through 1-4.
b. New storm water management facilities. The FAA strongly recommends that offairport storm water management systems located within the separations identified in
Sections 1-2 through 1-4 be designed and operated so as not to create aboveground standing water.
Stormwater detention ponds should be designed,
engineered, constructed, and maintained for a maximum 48–hour detention period
after the design storm and remain completely dry between storms. To facilitate the
control of hazardous wildlife, the FAA recommends the use of steep-sided, rip-rap
lined, narrow, linearly shaped water detention basins. When it is not possible to
place these ponds away from an airport’s AOA, airport operators should use
physical barriers, such as bird balls, wires grids, pillows, or netting, to prevent
access of hazardous wildlife to open water and minimize aircraft-wildlife interactions.
When physical barriers are used, airport operators must evaluate their use and
ensure they will not adversely affect water rescue. Before installing any physical
barriers over detention ponds on Part 139 airports, airport operators must get
approval from the appropriate FAA Regional Airports Division Office. All vegetation
in or around detention basins that provide food or cover for hazardous wildlife should
be eliminated. If soil conditions and other requirements allow, the FAA encourages
6
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the use of underground storm water infiltration systems, such as French drains or
buried rock fields, because they are less attractive to wildlife.
c. Existing wastewater treatment facilities. The FAA strongly recommends that
airport operators immediately correct any wildlife hazards arising from existing
wastewater treatment facilities located on or near the airport. Where required, a
WHMP developed in accordance with Part 139 will outline appropriate wildlife
hazard mitigation techniques. Accordingly, airport operators should encourage
wastewater treatment facility operators to incorporate measures, developed in
consultation with a wildlife damage management biologist, to minimize hazardous
wildlife attractants. Airport operators should also encourage those wastewater
treatment facility operators to incorporate these mitigation techniques into their
standard operating practices. In addition, airport operators should consider the
existence of wastewater treatment facilities when evaluating proposed sites for new
airport development projects and avoid such sites when practicable.
d. New wastewater treatment facilities. The FAA strongly recommends against the
construction of new wastewater treatment facilities or associated settling ponds
within the separations identified in Sections 1-2 through 1-4. Appendix 1 defines
wastewater treatment facility as “any devices and/or systems used to store, treat,
recycle, or reclaim municipal sewage or liquid industrial wastes.” The definition
includes any pretreatment involving the reduction of the amount of pollutants or the
elimination of pollutants prior to introducing such pollutants into a publicly owned
treatment works (wastewater treatment facility). During the site-location analysis for
wastewater treatment facilities, developers should consider the potential to attract
hazardous wildlife if an airport is in the vicinity of the proposed site, and airport
operators should voice their opposition to such facilities if they are in proximity to the
airport.
e. Artificial marshes. In warmer climates, wastewater treatment facilities sometimes
employ artificial marshes and use submergent and emergent aquatic vegetation as
natural filters. These artificial marshes may be used by some species of flocking
birds, such as blackbirds and waterfowl, for breeding or roosting activities. The FAA
strongly recommends against establishing artificial marshes within the separations
identified in Sections 1-2 through 1-4.
f. Wastewater discharge and sludge disposal. The FAA recommends against the
discharge of wastewater or sludge on airport property because it may improve soil
moisture and quality on unpaved areas and lead to improved turf growth that can be
an attractive food source for many species of animals. Also, the turf requires more
frequent mowing, which in turn may mutilate or flush insects or small animals and
produce straw, both of which can attract hazardous wildlife. In addition, the
improved turf may attract grazing wildlife, such as deer and geese. Problems may
also occur when discharges saturate unpaved airport areas. The resultant soft,
muddy conditions can severely restrict or prevent emergency vehicles from reaching
accident sites in a timely manner.
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2-4. WETLANDS. Wetlands provide a variety of functions and can be regulated by
local, state, and Federal laws. Normally, wetlands are attractive to many types of
wildlife, including many which rank high on the list of hazardous wildlife species (Table
1).
NOTE: If questions exist as to whether an area qualifies as a wetland, contact the local
division of the U.S. Army Corps of Engineers, the Natural Resources Conservation
Service, or a wetland consultant qualified to delineate wetlands.
a. Existing wetlands on or near airport property. If wetlands are located on or near
airport property, airport operators should be alert to any wildlife use or habitat
changes in these areas that could affect safe aircraft operations. At public-use
airports, the FAA recommends immediately correcting, in cooperation with local,
state, and Federal regulatory agencies, any wildlife hazards arising from existing
wetlands located on or near airports. Where required, a WHMP will outline
appropriate wildlife hazard mitigation techniques. Accordingly, airport operators
should develop measures to minimize hazardous wildlife attraction in consultation
with a wildlife damage management biologist.
b. New airport development. Whenever possible, the FAA recommends locating new
airports using the separations from wetlands identified in Sections 1-2 through 1-4.
Where alternative sites are not practicable, or when airport operators are expanding
an existing airport into or near wetlands, a wildlife damage management biologist, in
consultation with the U.S. Fish and Wildlife Service, the U.S. Army Corps of
Engineers, and the state wildlife management agency should evaluate the wildlife
hazards and prepare a WHMP that indicates methods of minimizing the hazards.
c. Mitigation for wetland impacts from airport projects. Wetland mitigation may be
necessary when unavoidable wetland disturbances result from new airport
development projects or projects required to correct wildlife hazards from wetlands.
Wetland mitigation must be designed so it does not create a wildlife hazard. The
FAA recommends that wetland mitigation projects that may attract hazardous wildlife
be sited outside of the separations identified in Sections 1-2 through 1-4.
(1) Onsite mitigation of wetland functions. The FAA may consider exceptions
to locating mitigation activities outside the separations identified in Sections 1-2
through 1-4 if the affected wetlands provide unique ecological functions, such as
critical habitat for threatened or endangered species or ground water recharge,
which cannot be replicated when moved to a different location. Using existing
airport property is sometimes the only feasible way to achieve the mitigation ratios
mandated in regulatory orders and/or settlement agreements with the resource
agencies. Conservation easements are an additional means of providing mitigation
for project impacts. Typically the airport operator continues to own the property, and
an easement is created stipulating that the property will be maintained as habitat for
state or Federally listed species.
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Mitigation must not inhibit the airport operator’s ability to effectively control
hazardous wildlife on or near the mitigation site or effectively maintain other aspects
of safe airport operations. Enhancing such mitigation areas to attract hazardous
wildlife must be avoided. The FAA will review any onsite mitigation proposals to
determine compatibility with safe airport operations. A wildlife damage management
biologist should evaluate any wetland mitigation projects that are needed to protect
unique wetland functions and that must be located in the separation criteria in
Sections 1-2 through 1-4 before the mitigation is implemented. A WHMP should be
developed to reduce the wildlife hazards.
(2) Offsite mitigation of wetland functions. The FAA recommends that wetland
mitigation projects that may attract hazardous wildlife be sited outside of the
separations identified in Sections 1-2 through 1-4 unless they provide unique
functions that must remain onsite (see 2-4c(1)). Agencies that regulate impacts to or
around wetlands recognize that it may be necessary to split wetland functions in
mitigation schemes.
Therefore, regulatory agencies may, under certain
circumstances, allow portions of mitigation to take place in different locations.
(3) Mitigation banking. Wetland mitigation banking is the creation or restoration
of wetlands in order to provide mitigation credits that can be used to offset permitted
wetland losses. Mitigation banking benefits wetland resources by providing advance
replacement for permitted wetland losses; consolidating small projects into larger,
better-designed and managed units; and encouraging integration of wetland
mitigation projects with watershed planning. This last benefit is most helpful for
airport projects, as wetland impacts mitigated outside of the separations identified in
Sections 1-2 through 1-4 can still be located within the same watershed. Wetland
mitigation banks meeting the separation criteria offer an ecologically sound
approach to mitigation in these situations. Airport operators should work with local
watershed management agencies or organizations to develop mitigation banking for
wetland impacts on airport property.
2-5. DREDGE SPOIL CONTAINMENT AREAS. The FAA recommends against
locating dredge spoil containment areas (also known as Confined Disposal Facilities)
within the separations identified in Sections 1-2 through 1-4 if the containment area or
the spoils contain material that would attract hazardous wildlife.
2-6. AGRICULTURAL ACTIVITIES. Because most, if not all, agricultural crops can
attract hazardous wildlife during some phase of production, the FAA recommends
against the used of airport property for agricultural production, including hay crops,
within the separations identified in Sections 1-2 through 1-4. . If the airport has no
financial alternative to agricultural crops to produce income necessary to maintain the
viability of the airport, then the airport shall follow the crop distance guidelines listed in
the table titled "Minimum Distances between Certain Airport Features and Any OnAirport Agricultural Crops" found in AC 150/5300-13, Airport Design, Appendix 17. The
cost of wildlife control and potential accidents should be weighed against the income
produced by the on-airport crops when deciding whether to allow crops on the airport.
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a. Livestock production.
Confined livestock operations (i.e., feedlots, dairy
operations, hog or chicken production facilities, or egg laying operations) often
attract flocking birds, such as starlings, that pose a hazard to aviation. Therefore,
The FAA recommends against such facilities within the separations identified in
Sections 1-2 through 1-4. Any livestock operation within these separations should
have a program developed to reduce the attractiveness of the site to species that
are hazardous to aviation safety. Free-ranging livestock must not be grazed on
airport property because the animals may wander onto the AOA. Furthermore,
livestock feed, water, and manure may attract birds.
b. Aquaculture. Aquaculture activities (i.e. catfish or trout production) conducted
outside of fully enclosed buildings are inherently attractive to a wide variety of birds.
Existing aquaculture facilities/activities within the separations listed in Sections 1-2
through 1-4 must have a program developed to reduce the attractiveness of the sites
to species that are hazardous to aviation safety. Airport operators should also
oppose the establishment of new aquaculture facilities/activities within the
separations listed in Sections 1-2 through 1-4.
c. Alternative uses of agricultural land. Some airports are surrounded by vast areas
of farmed land within the distances specified in Sections 1-2 through 1-4. Seasonal
uses of agricultural land for activities such as hunting can create a hazardous wildlife
situation. In some areas, farmers will rent their land for hunting purposes. Rice
farmers, for example, flood their land during waterfowl hunting season and obtain
additional revenue by renting out duck blinds. The duck hunters then use decoys
and call in hundreds, if not thousands, of birds, creating a tremendous threat to
aircraft safety.
A wildlife damage management biologist should review, in
coordination with local farmers and producers, these types of seasonal land uses
and incorporate them into the WHMP.
2-7. GOLF COURSES, LANDSCAPING AND OTHER LAND-USE
CONSIDERATIONS.
a. Golf courses. The large grassy areas and open water found on most golf courses
are attractive to hazardous wildlife, particularly Canada geese and some species of
gulls. These species can pose a threat to aviation safety. The FAA recommends
against construction of new golf courses within the separations identified in Sections
1-2 through 1-4. Existing golf courses located within these separations must
develop a program to reduce the attractiveness of the sites to species that are
hazardous to aviation safety. Airport operators should ensure these golf courses are
monitored on a continuing basis for the presence of hazardous wildlife. If hazardous
wildlife is detected, corrective actions should be immediately implemented.
b. Landscaping and landscape maintenance. Depending on its geographic location,
landscaping can attract hazardous wildlife. The FAA recommends that airport
operators approach landscaping with caution and confine it to airport areas not
associated with aircraft movements. A wildlife damage management biologist
should review all landscaping plans. Airport operators should also monitor all
landscaped areas on a continuing basis for the presence of hazardous wildlife. If
10
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Turf grass areas can be highly attractive to a variety of hazardous wildlife species.
Research conducted by the USDA Wildlife Services’ National Wildlife Research
Center has shown that no one grass management regime will deter all species of
hazardous wildlife in all situations. In cooperation with wildlife damage management
biologist, airport operators should develop airport turf grass management plans on a
prescription basis, depending on the airport’s geographic locations and the type of
hazardous wildlife likely to frequent the airport
Airport operators should ensure that plant varieties attractive to hazardous wildlife
are not used on the airport. Disturbed areas or areas in need of re-vegetating
should not be planted with seed mixtures containing millet or any other large-seed
producing grass. For airport property already planted with seed mixtures containing
millet, rye grass, or other large-seed producing grasses, the FAA recommends
disking, plowing, or another suitable agricultural practice to prevent plant maturation
and seed head production. Plantings should follow the specific recommendations
for grass management and seed and plant selection made by the State University
Cooperative Extension Service, the local office of Wildlife Services, or a qualified
wildlife damage management biologist. Airport operators should also consider
developing and implementing a preferred/prohibited plant species list, reviewed by a
wildlife damage management biologist, which has been designed for the geographic
location to reduce the attractiveness to hazardous wildlife for landscaping airport
property.
c. Airports surrounded by wildlife habitat. The FAA recommends that operators of
airports surrounded by woodlands, water, or wetlands refer to Section 2.4 of this AC.
Operators of such airports should provide for a Wildlife Hazard Assessment (WHA)
conducted by a wildlife damage management biologist. This WHA is the first step in
preparing a WHMP, where required.
d. Other hazardous wildlife attractants. Other specific land uses or activities (e.g.,
sport or commercial fishing, shellfish harvesting, etc.), perhaps unique to certain
regions of the country, have the potential to attract hazardous wildlife. Regardless of
the source of the attraction, when hazardous wildlife is noted on a public-use airport,
airport operators must take prompt remedial action(s) to protect aviation safety.
2-8. SYNERGISTIC EFFECTS OF SURROUNDING LAND USES. There may be
circumstances where two (or more) different land uses that would not, by themselves,
be considered hazardous wildlife attractants or that are located outside of the
separations identified in Sections 1-2 through 1-4 that are in such an alignment with the
airport as to create a wildlife corridor directly through the airport and/or surrounding
airspace. An example of this situation may involve a lake located outside of the
separation criteria on the east side of an airport and a large hayfield on the west side of
an airport, land uses that together could create a flyway for Canada geese directly
across the airspace of the airport. There are numerous examples of such situations;
11
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therefore, airport operators and the wildlife damage management biologist must
consider the entire surrounding landscape and community when developing the WHMP.
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SECTION 3.
PROCEDURES FOR WILDLIFE HAZARD MANAGEMENT BY OPERATORS OF
PUBLIC-USE AIRPORTS.
3.1. INTRODUCTION. In recognition of the increased risk of serious aircraft damage
or the loss of human life that can result from a wildlife strike, the FAA may require the
development of a Wildlife Hazard Management Plan (WHMP) when specific triggering
events occur on or near the airport. Part 139.337 discusses the specific events that
trigger a Wildlife Hazard Assessment (WHA) and the specific issues that a WHMP must
address for FAA approval and inclusion in an Airport Certification Manual.
3.2. COORDINATION WITH USDA WILDLIFE SERVICES OR OTHER QUALIFIED
WILDLIFE DAMAGE MANAGEMENT BIOLOGISTS. The FAA will use the Wildlife
Hazard Assessment (WHA) conducted in accordance with Part 139 to determine if the
airport needs a WHMP. Therefore, persons having the education, training, and expertise
necessary to assess wildlife hazards must conduct the WHA. The airport operator may
look to Wildlife Services or to qualified private consultants to conduct the WHA. When the
services of a wildlife damage management biologist are required, the FAA recommends
that land-use developers or airport operators contact a consultant specializing in wildlife
damage management or the appropriate state director of Wildlife Services.
NOTE: Telephone numbers for the respective USDA Wildlife Services state offices can
be obtained by contacting USDA Wildlife Services Operational Support Staff, 4700
River Road, Unit 87, Riverdale, MD, 20737-1234, Telephone (301) 734-7921, Fax (301)
734-5157 (http://www.aphis.usda.gov/ws/).
3-3. WILDLIFE HAZARD MANAGEMENT AT AIRPORTS: A MANUAL FOR
AIRPORT PERSONNEL. This manual, prepared by FAA and USDA Wildlife Services
staff, contains a compilation of information to assist airport personnel in the
development, implementation, and evaluation of WHMPs at airports. The manual
includes specific information on the nature of wildlife strikes, legal authority, regulations,
wildlife management techniques, WHAs, WHMPs, and sources of help and information.
The manual is available in three languages: English, Spanish, and French. It can be
viewed and downloaded free of charge from the FAA’s wildlife hazard mitigation web
site: http://wildlife-mitigation.tc.FAA.gov/. This manual only provides a starting point for
addressing wildlife hazard issues at airports. Hazardous wildlife management is a
complex discipline and conditions vary widely across the United States. Therefore,
qualified wildlife damage management biologists must direct the development of a
WHMP and the implementation of management actions by airport personnel.
There are many other resources complementary to this manual for use in developing
and implementing WHMPs. Several are listed in the manual's bibliography.
3-4. WILDLIFE HAZARD ASSESSMENTS, TITLE 14, CODE OF FEDERAL
REGULATIONS, PART 139. Part 139.337(b) requires airport operators to conduct a
Wildlife Hazard Assessment (WHA) when certain events occur on or near the airport.
13
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Part 139.337 (c) provides specific guidance as to what facts must be addressed in a
WHA.
3-5. WILDLIFE HAZARD MANAGEMENT PLAN (WHMP). The FAA will consider
the results of the WHA, along with the aeronautical activity at the airport and the views
of the airport operator and airport users, in determining whether a formal WHMP is
needed, in accordance with Part 139.337. If the FAA determines that a WHMP is
needed, the airport operator must formulate and implement a WHMP, using the WHA as
the basis for the plan.
The goal of an airport’s Wildlife Hazard Management Plan is to minimize the risk to
aviation safety, airport structures or equipment, or human health posed by populations
of hazardous wildlife on and around the airport.
The WHMP must identify hazardous wildlife attractants on or near the airport and the
appropriate wildlife damage management techniques to minimize the wildlife hazard. It
must also prioritize the management measures.
3-6. LOCAL COORDINATION. The establishment of a Wildlife Hazards Working
Group (WHWG) will facilitate the communication, cooperation, and coordination of the
airport and its surrounding community necessary to ensure the effectiveness of the
WHMP. The cooperation of the airport community is also necessary when new projects
are considered. Whether on or off the airport, the input from all involved parties must be
considered when a potentially hazardous wildlife attractant is being proposed. Airport
operators should also incorporate public education activities with the local coordination
efforts because some activities in the vicinity of your airport, while harmless under
normal leisure conditions, can attract wildlife and present a danger to aircraft. For
example, if public trails are planned near wetlands or in parks adjoining airport property,
the public should know that feeding birds and other wildlife in the area may pose a risk
to aircraft.
Airport operators should work with local and regional planning and zoning boards so as
to be aware of proposed land-use changes, or modification of existing land uses, that
could create hazardous wildlife attractants within the separations identified in Sections
1-2 through 1-4. Pay particular attention to proposed land uses involving creation or
expansion of waste water treatment facilities, development of wetland mitigation sites,
or development or expansion of dredge spoil containment areas. At the very least,
airport operators must ensure they are on the notification list of the local planning board
or equivalent review entity for all communities located within 5 miles of the airport, so
they will receive notification of any proposed project and have the opportunity to review
it for attractiveness to hazardous wildlife.
3-7
COORDINATION/NOTIFICATION OF AIRMEN OF WILDLIFE HAZARDS. If an
existing land-use practice creates a wildlife hazard and the land-use practice or wildlife
hazard cannot be immediately eliminated, airport operators must issue a Notice to
Airmen (NOTAM) and encourage the land–owner or manager to take steps to control
the wildlife hazard and minimize further attraction.
14

8/28/2007

AC 150/5200-33B

SECTION 4.
FAA NOTIFICATION AND REVIEW OF PROPOSED LAND-USE PRACTICE
CHANGES IN THE VICINITY OF PUBLIC-USE AIRPORTS
4-1.
FAA REVIEW OF PROPOSED LAND-USE PRACTICE CHANGES IN THE
VICINITY OF PUBLIC-USE AIRPORTS.
a. The FAA discourages the development of waste disposal and other facilities,
discussed in Section 2, located within the 5,000/10,000-foot criteria specified in
Sections 1-2 through 1-4.
b. For projects that are located outside the 5,000/10,000-foot criteria but within 5
statute miles of the airport’s AOA, the FAA may review development plans,
proposed land-use changes, operational changes, or wetland mitigation plans to
determine if such changes present potential wildlife hazards to aircraft operations.
The FAA considers sensitive airport areas as those that lie under or next to
approach or departure airspace. This brief examination should indicate if further
investigation is warranted.
c. Where a wildlife damage management biologist has conducted a further study to
evaluate a site's compatibility with airport operations, the FAA may use the study
results to make a determination.
4-2.

WASTE MANAGEMENT FACILITIES.

a. Notification of new/expanded project proposal. Section 503 of the Wendell H.
Ford Aviation Investment and Reform Act for the 21st Century (Public Law 106-181)
limits the construction or establishment of new MSWLF within 6 statute miles of
certain public-use airports, when both the airport and the landfill meet very specific
conditions. See Section 2-2 of this AC and AC 150/5200-34 for a more detailed
discussion of these restrictions.
The Environmental Protection Agency (EPA) requires any MSWLF operator
proposing a new or expanded waste disposal operation within 5 statute miles of a
runway end to notify the appropriate FAA Regional Airports Division Office and the
airport operator of the proposal (40 CFR 258, Criteria for Municipal Solid Waste
Landfills, Section 258.10, Airport Safety). The EPA also requires owners or
operators of new MSWLF units, or lateral expansions of existing MSWLF units, that
are located within 10,000 feet of any airport runway end used by turbojet aircraft, or
within 5,000 feet of any airport runway end used only by piston-type aircraft, to
demonstrate successfully that such units are not hazards to aircraft. (See 4-2.b
below.)
When new or expanded MSWLF are being proposed near airports, MSWLF
operators must notify the airport operator and the FAA of the proposal as early as
possible pursuant to 40 CFR 258.
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b. Waste handling facilities within separations identified in Sections 1-2 through
1-4. To claim successfully that a waste-handling facility sited within the separations
identified in Sections 1-2 through 1-4 does not attract hazardous wildlife and does
not threaten aviation, the developer must establish convincingly that the facility will
not handle putrescible material other than that as outlined in 2-2.d. The FAA
strongly recommends against any facility other than that as outlined in 2-2.d
(enclosed transfer stations). The FAA will use this information to determine if the
facility will be a hazard to aviation.
c. Putrescible-Waste Facilities. In their effort to satisfy the EPA requirement, some
putrescible-waste facility proponents may offer to undertake experimental measures
to demonstrate that their proposed facility will not be a hazard to aircraft. To date, no
such facility has been able to demonstrate an ability to reduce and sustain
hazardous wildlife to levels that existed before the putrescible-waste landfill began
operating. For this reason, demonstrations of experimental wildlife control measures
may not be conducted within the separation identified in Sections 1-2 through 1-4.
4-3. OTHER LAND-USE PRACTICE CHANGES. As a matter of policy, the FAA
encourages operators of public-use airports who become aware of proposed land use
practice changes that may attract hazardous wildlife within 5 statute miles of their
airports to promptly notify the FAA. The FAA also encourages proponents of such land
use changes to notify the FAA as early in the planning process as possible. Advanced
notice affords the FAA an opportunity (1) to evaluate the effect of a particular land-use
change on aviation safety and (2) to support efforts by the airport sponsor to restrict the
use of land next to or near the airport to uses that are compatible with the airport.
The airport operator, project proponent, or land-use operator may use FAA Form 74601, Notice of Proposed Construction or Alteration, or other suitable documents similar to
FAA Form 7460-1 to notify the appropriate FAA Regional Airports Division Office.
Project proponents can contact the appropriate FAA Regional Airports Division Office
for assistance with the notification process.
It is helpful if the notification includes a 15-minute quadrangle map of the area
identifying the location of the proposed activity. The land-use operator or project
proponent should also forward specific details of the proposed land-use change or
operational change or expansion. In the case of solid waste landfills, the information
should include the type of waste to be handled, how the waste will be processed, and
final disposal methods.
a. Airports that have received Federal grant-in-aid assistance. Airports that have
received Federal grant-in-aid assistance are required by their grant assurances to
take appropriate actions to restrict the use of land next to or near the airport to uses
that are compatible with normal airport operations. The FAA recommends that
airport operators to the extent practicable oppose off-airport land-use changes or
practices within the separations identified in Sections 1-2 through 1-4 that may
attract hazardous wildlife. Failure to do so may lead to noncompliance with
applicable grant assurances. The FAA will not approve the placement of airport
16
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development projects pertaining to aircraft movement in the vicinity of hazardous
wildlife attractants without appropriate mitigating measures. Increasing the intensity
of wildlife control efforts is not a substitute for eliminating or reducing a proposed
wildlife hazard. Airport operators should identify hazardous wildlife attractants and
any associated wildlife hazards during any planning process for new airport
development projects.
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APPENDIX 1. DEFINITIONS OF TERMS USED IN THIS ADVISORY CIRCULAR.
1. GENERAL. This appendix provides definitions of terms used throughout this AC.
1.

Air operations area. Any area of an airport used or intended to be used for
landing, takeoff, or surface maneuvering of aircraft. An air operations area
includes such paved areas or unpaved areas that are used or intended to be
used for the unobstructed movement of aircraft in addition to its associated
runway, taxiways, or apron.

2.

Airport operator. The operator (private or public) or sponsor of a public-use
airport.

3.

Approach or departure airspace. The airspace, within 5 statute miles of an
airport, through which aircraft move during landing or takeoff.

4.

Bird balls. High-density plastic floating balls that can be used to cover ponds
and prevent birds from using the sites.

5.

Certificate holder. The holder of an Airport Operating Certificate issued under
Title 14, Code of Federal Regulations, Part 139.

6.

Construct a new MSWLF. To begin to excavate, grade land, or raise
structures to prepare a municipal solid waste landfill as permitted by the
appropriate regulatory or permitting agency.

7.

Detention ponds. Storm water management ponds that hold storm water for
short periods of time, a few hours to a few days.

8.

Establish a new MSWLF. When the first load of putrescible waste is received
on-site for placement in a prepared municipal solid waste landfill.

9.

Fly ash. The fine, sand-like residue resulting from the complete incineration of
an organic fuel source. Fly ash typically results from the combustion of coal or
waste used to operate a power generating plant.

10. General aviation aircraft. Any civil aviation aircraft not operating under 14
CFR Part 119, Certification: Air Carriers and Commercial Operators.
11. Hazardous wildlife. Species of wildlife (birds, mammals, reptiles), including
feral animals and domesticated animals not under control, that are associated
with aircraft strike problems, are capable of causing structural damage to
airport facilities, or act as attractants to other wildlife that pose a strike hazard
12. Municipal Solid Waste Landfill (MSWLF). A publicly or privately owned
discrete area of land or an excavation that receives household waste and that
is not a land application unit, surface impoundment, injection well, or waste pile,
as those terms are defined under 40 CFR § 257.2. An MSWLF may receive
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other types wastes, such as commercial solid waste, non-hazardous sludge,
small-quantity generator waste, and industrial solid waste, as defined under 40
CFR § 258.2. An MSWLF can consist of either a stand alone unit or several
cells that receive household waste.
13. New MSWLF. A municipal solid waste landfill that was established or
constructed after April 5, 2001.
14. Piston-powered aircraft. Fixed-wing aircraft powered by piston engines.
15. Piston-use airport. Any airport that does not sell Jet-A fuel for fixed-wing
turbine-powered aircraft, and primarily serves fixed-wing, piston-powered
aircraft. Incidental use of the airport by turbine-powered, fixed-wing aircraft
would not affect this designation. However, such aircraft should not be based
at the airport.
16. Public agency. A State or political subdivision of a State, a tax-supported
organization, or an Indian tribe or pueblo (49 U.S.C. § 47102(19)).
17. Public airport. An airport used or intended to be used for public purposes that
is under the control of a public agency; and of which the area used or intended
to be used for landing, taking off, or surface maneuvering of aircraft is publicly
owned (49 U.S.C. § 47102(20)).
18. Public-use airport. An airport used or intended to be used for public purposes,
and of which the area used or intended to be used for landing, taking off, or
surface maneuvering of aircraft may be under the control of a public agency or
privately owned and used for public purposes (49 U.S.C. § 47102(21)).
19. Putrescible waste. Solid waste that contains organic matter capable of being
decomposed by micro-organisms and of such a character and proportion as to
be capable of attracting or providing food for birds (40 CFR §257.3-8).
20. Putrescible-waste disposal operation. Landfills, garbage dumps, underwater
waste discharges, or similar facilities where activities include processing,
burying, storing, or otherwise disposing of putrescible material, trash, and
refuse.
21. Retention ponds. Storm water management ponds that hold water for several
months.
22. Runway protection zone (RPZ). An area off the runway end to enhance the
protection of people and property on the ground (see AC 150/5300-13). The
dimensions of this zone vary with the airport design, aircraft, type of operation,
and visibility minimum.
23. Scheduled air carrier operation. Any common carriage passenger-carrying
operation for compensation or hire conducted by an air carrier or commercial
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operator for which the air carrier, commercial operator, or their representative
offers in advance the departure location, departure time, and arrival location. It
does not include any operation that is conducted as a supplemental operation
under 14 CFR Part 119 or as a public charter operation under 14 CFR Part 380
(14 CFR § 119.3).
24. Sewage sludge. Any solid, semi-solid, or liquid residue generated during the
treatment of domestic sewage in a treatment works. Sewage sludge includes,
but is not limited to, domestic septage; scum or solids removed in primary,
secondary, or advanced wastewater treatment process; and a material derived
from sewage sludge. Sewage does not include ash generated during the firing
of sewage sludge in a sewage sludge incinerator or grit and screenings
generated during preliminary treatment of domestic sewage in a treatment
works. (40 CFR 257.2)
25. Sludge. Any solid, semi-solid, or liquid waste generated form a municipal,
commercial or industrial wastewater treatment plant, water supply treatment
plant, or air pollution control facility or any other such waste having similar
characteristics and effect. (40 CFR 257.2)
26. Solid waste. Any garbage, refuse, sludge, from a waste treatment plant, water
supply treatment plant or air pollution control facility and other discarded
material, including, solid liquid, semisolid, or contained gaseous material
resulting from industrial, commercial, mining, and agricultural operations, and
from community activities, but does not include solid or dissolved materials in
domestic sewage, or solid or dissolved material in irrigation return flows or
industrial discharges which are point sources subject to permits under section
402 of the Federal Water Pollution Control Act, as amended (86 Stat. 880), or
source, special nuclear, or by product material as defined by the Atomic Energy
Act of 1954, as amended, (68 Stat. 923). (40 CFR 257.2)
27. Turbine-powered aircraft. Aircraft powered by turbine engines including
turbojets and turboprops but excluding turbo-shaft rotary-wing aircraft.
28. Turbine-use airport. Any airport that sells Jet-A fuel for fixed-wing turbinepowered aircraft.
29. Wastewater treatment facility. Any devices and/or systems used to store,
treat, recycle, or reclaim municipal sewage or liquid industrial wastes, including
Publicly Owned Treatment Works (POTW), as defined by Section 212 of the
Federal Water Pollution Control Act (P.L. 92-500) as amended by the Clean
Water Act of 1977 (P.L. 95-576) and the Water Quality Act of 1987 (P.L. 100-4).
This definition includes any pretreatment involving the reduction of the amount
of pollutants, the elimination of pollutants, or the alteration of the nature of
pollutant properties in wastewater prior to or in lieu of discharging or otherwise
introducing such pollutants into a POTW. (See 40 CFR Section 403.3 (q), (r), &
(s)).
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30. Wildlife. Any wild animal, including without limitation any wild mammal, bird,
reptile, fish, amphibian, mollusk, crustacean, arthropod, coelenterate, or other
invertebrate, including any part, product, egg, or offspring thereof
(50 CFR 10.12, Taking, Possession, Transportation, Sale, Purchase, Barter,
Exportation, and Importation of Wildlife and Plants). As used in this AC, wildlife
includes feral animals and domestic animals out of the control of their owners
(14 CFR Part 139, Certification of Airports).
31. Wildlife attractants. Any human-made structure, land-use practice, or humanmade or natural geographic feature that can attract or sustain hazardous
wildlife within the landing or departure airspace or the airport’s AOA. These
attractants can include architectural features, landscaping, waste disposal sites,
wastewater treatment facilities, agricultural or aquaculture activities, surface
mining, or wetlands.
32. Wildlife hazard. A potential for a damaging aircraft collision with wildlife on or
near an airport.
33. Wildlife strike. A wildlife strike is deemed to have occurred when:
a. A pilot reports striking 1 or more birds or other wildlife;
b. Aircraft maintenance personnel identify aircraft damage as having been
caused by a wildlife strike;
c. Personnel on the ground report seeing an aircraft strike 1 or more birds or
other wildlife;
d. 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;
e. The animal's presence on the airport had a significant negative effect on a
flight (i.e., aborted takeoff, aborted landing, high-speed emergency stop,
aircraft left pavement area to avoid collision with animal) (Transport
Canada, Airports Group, Wildlife Control Procedures Manual, Technical
Publication 11500E, 1994).
2. RESERVED.
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1. Purpose.
This Advisory Circular (AC) has two purposes. First, this AC describes the qualifications for
wildlife biologists who conduct Wildlife Hazard Assessments (WHA) for airports certificated
under Title 14, Code of Federal Regulations, Part 139 (14 CFR Part 139), and at non-certificated
airports funded by a Federal Aviation Administration (FAA) Airport Improvement Program
(AIP) or Passenger Facility Charge (PFC) Program. We recommend that airports, at a minimum,
consult with a qualified airport wildlife biologist when developing a Wildlife Hazard
Management Plan (WHMP).
Second, this AC addresses the minimum wildlife hazard management curriculum for the initial
and recurrent training of airport personnel who implement an FAA-approved WHMP.
2. Applicability.
The standards and practices in this AC for public-use airports and for those who conduct
Wildlife Hazard Assessments and conduct required training are:
a. Mandatory for airports certificated under Title 14, Code of Federal Regulations, Part 139
(14 CFR Part 139).
b. Highly recommended for airports that have accepted AIP or the Passenger Facility
Charge (PFC) Program funds.
c. Highly recommended for all other airports that independently fund Wildlife Hazard
Assessments.
3. Cancellation.
This AC cancels AC 150/5200-36, Qualifications for Wildlife Biologist Conducting Wildlife
Hazard Assessments and Training Curriculums for Airport Personnel Involved in Controlling
Wildlife Hazards on Airports, dated June 28, 2006.
4. Background.
Wildlife biologists conducting Wildlife Hazard Assessments or training airport personnel
actively involved in implementing FAA-approved Wildlife Hazard Management Plans at
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certificated airports must have professional training and experience in wildlife hazard
management at airports [§139.337(c) and (f)(7)]. Airport personnel actively involved in
overseeing or implementing FAA-approved Wildlife Hazard Management Plans must receive
initial training and recurrent training every 12 consecutive months [§139.303(c) and (e)
(Personnel)].
5. Related Reading Material.
Please review the most recent versions of the following documents:
a. FAA AC 150/5200-18, Airport Safety Self-Inspection.
b. FAA AC 150/5200-32, Reporting Wildlife Aircraft Strikes.
c. FAA AC 150/5200-33, Hazardous Wildlife Attractions On or Near Airports.
d. FAA AC 150/5200-34, Construction or Establishment of Landfills Near Public Airports.
e. FAA AC 150/5210-20 Ground Vehicle Operations on Airports
f. FAA AC 150/5220-25 Airport Avian Radar Systems
g. FAA AC 150/5300-13 Airport Design
h. FAA AC 150/5340-1K Standards for Airport Markings
i. FAA AC 150/5340-18F Standards for Airport Sign Systems
j. FAA Office of Safety and Standards, Certalert no. 98-05, Grasses Attractive to
Hazardous Wildlife.
k. FAA Office of Safety and Standards, Certalert no. 04-09, Relationship Between FAA and
WS.
l. FAA Office of Safety and Standards, Certalert no. 04-16, Deer Hazard to Aircraft and
Deer Fencing.
m. Cleary, E. C. and Archie Dickey. 2010. Guidebook for Addressing Aircraft/Wildlife
Hazards at General Aviation Airports. Airport Cooperative Research Program Report #32.
n. Cleary, E. C. and R. A. Dolbeer. 2005. Wildlife Hazard Management at Airports: A
Manual for Airport Personnel. 2nd Ed. FAA, Office of Airport Safety and Standards,
Washington, DC.
o. Dolbeer, R. A., S. E. Wright, J.R. Weller and M.J. Begier. 2009. Wildlife Strikes to Civil
Aircraft in the United States, 1990 – 2008. FAA National Wildlife Aircraft Strike Database
Serial Report #15.
p. Dolbeer, R. A. et al. Ranking the Hazard Level of Wildlife Species to Civil Aviation in
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q. Report to Congress: Potential Hazards to Aircraft by Locating Waste Disposal Sites in
the Vicinity of Airports, April 1996, DOT/FAA/AS/96-1.
r. Title 14, Code of Federal Regulation, Part 139, Certification of Airports.
s. Title 40, Code of Federal Regulation, Part 258, Criteria for Municipal Solid Waste
Landfills.
t. FAA Grant Assurance No. 34, Policies, Standards, and Specifications
u. FAA Passenger Facility Charge (PFC) Assurance No. 9, Standards and Specifications
v. Aeronautical Information Manual (AIM)
Some of these documents and other information on wildlife management, including FAA
Certalerts and guidance on siting hazardous wildlife attractants such as landfills, are available on
the FAA website at http://www.faa.gov/airports/ and http://wildlife.faa.gov/.
6. Professional Qualifications of Wildlife Biologists Conducting Wildlife Hazard
Assessments and Wildlife Hazard Management Training at FAA Certificated Airports.
a. Wildlife biologists conducting airport Wildlife Hazard Assessments must meet certain

education, training, and experience standards.
§139.337(c) reads: Wildlife Hazard Assessment required in paragraph (b) of this section
shall be conducted by a wildlife damage management biologist who has professional
training and/or experience in wildlife hazard management at airports or an individual
working under direct supervision of such an individual.
b. Airports with a FAA-approved Wildlife Hazard Management Plan must provide
employees the training needed to carryout the Plan.

§139.337(f)(7) reads: A training program conducted by a qualified wildlife damage
management biologist to provide airport personnel with the knowledge and skills needed
to successfully carry out the Wildlife Hazard Management Plan required by paragraph (d)
of this section.
c. To meet the requirements of §139.337(c) and (f)(7), a wildlife damage management

biologist (from now on referred to as a “qualified airport wildlife biologist”) must:
(1) Have the necessary academic coursework from accredited institutions and work
experience to meet the qualifications of a GS-0486 series wildlife biologist as defined by the U.S.
Office of Personnel Management classification standards (Appendix A) or be designated as a
Certified Wildlife Biologist by The Wildlife Society (http://www.wildlife.org) and,

Have taken and passed an airport wildlife hazard management training course
acceptable to the FAA Administrator (Appendix C), and;
(2)

(3) While working under the direct supervision of a qualified airport wildlife biologist,
have conducted at least one Wildlife Hazard Assessment acceptable to the FAA Administrator
(as described in §139.337(c)). and,
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Have successfully completed at least one of the following within five years of their
initial FAA approved airport wildlife hazard management training course, and every five years
thereafter:
(4)

(i) An airport wildlife hazard management training course that is acceptable to the
FAA Administrator (Appendix C) or,
(ii) Attendance, as a registered participant, at a joint Bird Strike Committee–
USA/Bird Strike Committee–Canada annual meeting or,
(iii) Other training acceptable to the FAA Administrator.
d. Individuals who work under the direct supervision of a qualified airport wildlife biologist
are allowed to conduct Wildlife Hazard Assessments if the airport sponsor and the qualified
airport wildlife biologist agree in writing to determine how the qualified airport wildlife biologist
will:
(1)

Supervise how the individual(s) will conduct the Wildlife Hazard Assessment; and

(2)

Report progress of the Wildlife Hazard Assessment; and

(3)

Supervise the Wildlife Hazard Assessment report production.

e. Certificate Holders or Airport Sponsors must obtain documentation verifying the
qualifications outlined in c (1) – (3) above of any person(s) conducting wildlife hazard
assessments or providing requisite training.
f. Holders of Airport Operating Certificates issued under Part 139 must retain records
documenting the airport wildlife biologist(s) qualifications to conduct Wildlife Hazard
Assessments and Wildlife Hazard Management Plans. These records must be retained for 10
years. If an airport conducts another WHA before the ten year expiration, the airport must
maintain the qualification records for the previous WHA one year after the new WHA is
completed.

7. Initial and Recurrent Training for Airport Personnel Actively Involved in Managing
Hazardous Wildlife On or Near Airports.
a. Personnel actively involved in implementing FAA-approved Wildlife Hazard
Management Plans are subject to the requirements of 14 CFR Part 139.303. Section 139.303
requires a specific training regimen for all airport personnel. Section 139.303(c) and (e) require
the holder of an Airport Operating Certificate issued under Part 139 to provide initial training
and, every 12 months thereafter, recurrent training in wildlife hazard management to airport
personnel actively involved in implementing FAA-approved Wildlife Hazard Management
Plans. The required training must include “Any additional subject areas required under …
§139.337” [§139.303(c)(5)] and, “As appropriate, comply with the following training
requirements of this part … §139.337, Wildlife Hazard Management” [§139.303(e)(5)].
b. Appendix D outlines the minimum training requirements for airport personnel who carry
out an airport’s Wildlife Hazard Management Plan. Depending on local wildlife and
environmental issues, additional topics or more in-depth coverage of listed topics might be
needed.
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c. §139.337(f)(1) requires the Wildlife Hazard Management Plan to include a list of the
individuals having authority and responsibility for implementing each aspect of the plan. This list
identifies the individuals who must complete the required training.
d. §139.337(f) does not prohibit holders of Airport Operating Certificates from using a
“train-the-trainer” approach when providing the requisite training, provided the trainers receive
and successfully complete their initial and recurrent training from a qualified airport wildlife
biologist. Trainers who are not qualified airport wildlife biologists are limited to providing
training to their airport employees.
e. Holders of Airport Operating Certificates issued under Part 139 are required to make and
keep records of all training for airport personnel involved in controlling wildlife hazards for at
least 24 consecutive calendar months.[ §139.301(b)(1) and §139.303(d)].

Michael J. O’Donnell
Director, Office of Airport Safety and Standards
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Appendix A.
U.S. Office of Personnel Management Qualification Standards for GS-0486 Series Wildlife
Biologists.
To be qualified as a GS-0486 series wildlife biologist, a candidate must have the following:
1. A degree in biological science that includes—
a. At least nine semester hours in such wildlife subjects as mammalogy, ornithology, animal
ecology, and wildlife management or research courses in the field of wildlife biology; and
b. At least 12 semester hours in zoology in such subjects as general zoology, invertebrate
zoology, vertebrate zoology, comparative anatomy, physiology, genetics, ecology, cellular
biology, parasitology, and entomology or research courses in these subjects (excess courses in
wildlife biology may be used to meet the zoology requirements where appropriate); and
c. At least nine semester hours in botany or the related plant sciences; or
2. A combination of education and experience equivalent to a major in biological science (i.e.,
at least 30 semester hours), with at least nine semester hours in wildlife subjects, 12 semester
hours in zoology, and nine semester hours in botany or related plant science, as shown in
Paragraph 1 above, plus appropriate experience or additional education; or
3. Be designated as a Certified Wildlife Biologist by The Wildlife Society
(http://www.wildlife.org).
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Appendix B.
Training Resource Requirements and Instructor Qualifications.
The following training resource requirements and instructor qualifications are for any individual
wishing to:


Provide an airport wildlife hazard management course acceptable to the FAA Administrator,
for personnel conducting Wildlife Hazard Assessments; or



Provide training to airport personnel actively involved in implementing FAA approved
Wildlife Hazard Management Plans.

1. Training Resources and Requirements.
a. A list of training program providers acceptable to the FAA Administrator can be found
on the FAA’s wildlife strike website: http://wildlife.faa.gov/.
b. Links to the most recent versions of FAA regulations, FAA Advisory Circulars,
Certalerts, and other documents relevant to wildlife hazard management issues can be found at
http://www.faa.gov/airports/ and http://wildlife.faa.gov/.
c. Those proposing to establish a program to train qualified airport wildlife biologists to
meet the requirements of 14 CFR §139.337 must submit a complete training syllabus and
instructor resume to the FAA. The syllabus must include all lesson plans, student handouts, and
graphic presentations that include as a minimum all curriculum provided in Appendix C. Submit
the materials to:
FAA National Wildlife Biologist, AAS-300
Office of Airport Safety and Standards
Federal Aviation Administration,
800 Independence Ave SW
Washington DC 20591
d. The goal of the training must be to provide the knowledge, skills, and abilities needed by
a GS-0486 wildlife biologist to conduct Wildlife Hazard Assessments [§139.337(c)] and to
conduct wildlife hazard training [§139.337(f)(7)]. To be acceptable to the FAA, the course must
be at least 24 hours in length and include the curriculum items listed in Appendix C.
2. Instructor Qualifications.
The lead instructor for the training should:
a. Be a qualified airport wildlife biologist.
b. Have academic credits in education or instructor/teaching experience.
c. Have a minimum of 2 years experience in all aspects of managing hazardous wildlife on
or near airports.
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Appendix C.
Training Curriculum Outline for Any Individual Wishing to Provide an Airport Wildlife
Hazard Management Course Acceptable to the FAA Administrator, for Personnel
Conducting Wildlife Hazard Assessments.
1. Training Curriculum Outline.
The goal of the training must be to provide the knowledge, skills, and abilities needed by a GS0486 wildlife biologist to conduct Wildlife Hazard Assessments [§139.337(c)] and to conduct
wildlife hazard training [§139.337(f)(7)]. To be acceptable to the FAA, the course must be at
least 24 hours in length and include the curriculum items listed below.
a. Training goals and process
b. Airport familiarization
(1) Introduction to the National Plan of Integrated Airport Systems
(2) Airport design and layout (AC 150/5300-13 Airport Design)
(3) Navigation aids and Air Traffic Control (Aeronautical Information Manual [AIM])
(4) Airport operations and safety (AIM)
(5) Signs, marking, and lighting (AC 150/5340-1K Standards for Airport Markings and
AC 150/5340-18F Standards for Airport Sign Systems)
(6) Ground vehicle operator communication (AC 150/5210-20 Ground Vehicle
Operations on Airports)
c. Aircraft familiarization
(1) Physics of a strike
(2) Aircraft nomenclature
(3) Civil aviation aircraft categories
(4) Aircraft engines
(a) Reciprocating
(b) Turbo
(5) Aircraft certification standards
d. Preview of wildlife hazards to aviation
(1) History of major strikes
(2) Aviation losses
(a) Worldwide
(b) United States
e. Controlling laws, regulations, and policies
(1) Migratory Bird Treaty Act of 1918, as amended
8
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(2) Animal Damage Control Act of 1931, as amended
(3) Bald Eagle Protection Act of 1940, as amended
(4) Federal Insecticide, Fungicide, and Rodenticide Act of 1948, as amended
(5) National Environmental Policy Act of 1969, as amended
(6) Endangered Species Act of 1973, as amended
(7) Title 14, Code of Federal Regulation, Part 139, Certification of Airports
(8) Title 40, Code of Federal Regulations, Part 258, Criteria for Municipal Solid Waste
Landfills
(9) Title 50, Code of Federal Regulations, Parts 1–199, Wildlife Management
(10) Wendell H. Ford Aviation Investment and Reform Act for the 21st Century, Pub. L.
No. 106–181 (April 5, 2000), "Structures Interfering with Air Commerce," section 503
(11) Applicable FAA ACs in the 150/5200 series about Airport Wildlife Hazard
Management
(12) Applicable FAA Airport Certalerts
(13) Applicable state and local laws, regulations, and ordinances
f. Department of Defense requirements and perspective on military/civilian joint-use
airports
g. Other Federal and State agency roles and responsibilities
(1) U.S. Department of Interior, Fish and Wildlife Service
(a) Role and responsibilities related to managing problem wildlife
(b) Migratory Bird Depredation Permits
(c) Salvage Permits
(2) U.S. Department of Agriculture, Wildlife Services
(a) Role and responsibilities related to managing problem wildlife
(3) Other agencies
(a) U.S. Environmental Protection Agency
(i) Siting landfills
(ii) Pesticide registration and use
(b) U.S. Army Corps of Engineers
(i) Wetlands mitigation
(4) Multi-Federal Agency Memorandum of Agreement
(5) Applicable State wildlife regulations
h. FAA National Wildlife Aircraft Strike Database
(1) Strike reporting
9
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(2) Species identification and feather identification
(3) Database access
i. Environmental issues—working with Federal and State agencies
(1) National Environmental Policy Act
(2) U.S. Army Corps of Engineers (wetland loss and mitigation issues)
j. Initial consultations and Wildlife Hazard Assessments (WHAs)
(1) Triggering events for WHAs
(2) Duration and contents of WHAs
(3) Wildlife surveys at airports to assess wildlife hazards
(4) Data analysis and presentation of results
(5) Writing a WHA
k. FAA review of a WHA and determination of need for a Wildlife Hazard Management
Plan (WHMP)
l. Drafting and carrying out integrated WHMPs
(1) Contents of WHMPs
(2) FAA review of WHMPs
(3) Endangered Species Act compliance
(4) National Environmental Policy Act review
m. Integrated wildlife hazard management for airports; survey of basic control strategies and
tactics
(1) Flight schedule modification
(2) Habitat modification and exclusion
(3) Wildlife dispersal techniques
(4) Wildlife population management
n. Addressing off-airport attractants and community planning and involvement
o. Outline of field trip (to conduct a “mini” WHA)
p. Field trip/site visit
q. Final exam
r. Post exam review
s. Course evaluation
t. Presentation of certificates
2. Recommendations.
a. Exams or tests may be oral, written, practical demonstrations, or a combination of each.
10
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b. Passing grade/evaluation should be recorded and retained as instructor’s records.
c. Instructors should retain course attendance records for a period of three years.
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Appendix D.
Training Curriculum Outline for Airport Personnel Actively Involved in Implementing
FAA-Approved Wildlife Hazard Management Plans.
1. Training Curriculum Outline.
The goal of the training course must be to provide the knowledge, skills, and abilities needed by
airport personnel to safely, accurately, and effectively implement relevant portions of an FAAapproved Wildlife Hazard Management Plan. To be acceptable to the FAA, initial and recurrent
training must include the following agenda items:
a. General survey of wildlife hazards to aviation based on the most recent annual FAA
National Wildlife Strike Database Serial Report
b. Review of wildlife strikes, control actions, and observations at the airport over at least the
past 12 months
c. Review of the airport’s Wildlife Hazard Assessment is to include—
(1) Existing wildlife hazards and trends in wildlife abundance
(2) Status of any open or unresolved recommended action items for reducing identified
wildlife hazards to air carrier operations within the past 12 months
d. Review of the airport’s Wildlife Hazard Management Plan, to include the following:
(1) Airport-specific wildlife attractants, including man-made and natural features and
habitat management practices of the last 12 months.
(2) Review of the airport’s wildlife permits (local, State, and Federal)
(3) Review of other airport-specific items:
(a) Wildlife hazard management strategies, techniques, and tools:
(i) Flight schedule modification
(ii) Habitat modification, exclusion
(iii) Repelling methods
(iv) Wildlife population management
(b) Responsibilities of airport personnel for—
(i) Reporting wildlife strikes, control actions, and wildlife observations
(ii) Communicating with personnel who conduct wildlife control actions or
who see wildlife hazards and air traffic control tower personnel and others who may require
notification, such as airport operations or maintenance departments
(iii) Documenting and reporting wildlife hazards seen during patrols and
inspections and follow-up control efforts
(iv) Documenting and reporting when no hazards are seen during patrols and
inspections
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e. Basic bird and mammal identification, stressing local hazardous and rare or endangered
species of concern
f. For any airport personnel using pyrotechnic launchers or firearms, training on the
following topics from a qualified individual2:
(1) Safety, parts, and operation of pyrotechnic launchers
(2) Fundamentals of using pyrotechnics to safely and effectively disperse wildlife
(3) Personnel protective equipment
(4) Cleaning, storage, and transport of firearms and pyrotechnic launchers
(5) Applicable local, State, and Federal regulations on firearms, pyrotechnic launchers,
and pyrotechnics3
(6) Live fire training with pyrotechnic launchers including strategies for dispersing
wildlife away from runways and aircraft movement corridors
(7) For any airport personnel using firearms, live fire training. This training is highly
recommended from a qualified individual but not a requirement for this training program2.
g. Any other training required by local, State, or Federal regulations
2. Recommendations.
a. Exams or tests may be oral, written, practical demonstrations, or a combination of all
three.
b. The Trainer should retain passing grades/evaluations records.
c. The Trainer should retain course attendance records for a period of three years.
d. Airport personnel responsible for the airport’s wildlife hazard management program
should retain records of those to whom instruction in airport wildlife hazard management has
been given for the period of time during which the employees conduct hazardous wildlife
management activity on the airport and for six months after termination of employment.

1

State Certificated Hunter Safety Instructors, police officers, firearms instructors and other personnel who have
been professionally trained in firearms safety should be qualified to teach firearm safety and possibly the safe use of
pyrotechnic launchers. Pyrotechnics are classified as high explosives by the Bureau of Alcohol Tobacco and
Firearms (ATF) and as Division 1.4 explosives by the U.S. Department of Transportation. There are numerous
regulations, security considerations, and ATF licensing requirements that apply to pyrotechnics.
2

Airport personnel actively involved with the use of firearms for the mitigation of wildlife hazards should receive
and maintain current firearms training from either a licensed National Rifle Association (NRA) instructor or other
qualified individual. This training should include type and caliber of weapon used at the airport.
3

Bureau of Alcohol, Tobacco and Firearms provides information on Federal explosive requirements for explosive
pest control devices at: http://www.atf.gov/explosives/how-to/documents/epcd-flyer.pdf.
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FOR INFORMATION, CONTACT AIRPORT WILDLIFE SPECIALIST, AAS-317 (202) 267.3389

DATE:

17 November, 1997

TO:

AIRPORT CERTIFICATION SAFETY INSPECTORS

TOPIC:

WILDLIFE HAZARD MANAGEMENT PLAN OUTLINE

No. 97-09

An increasing number of questions are being received concerning the preparation and content of
a FAA approved airport wildlife hazard management plan. Title 14 Code of Federal
Regulations, part 139.337, Wildlife Hazard Management, prescribes the specific issues that a
wildlife hazard management plan must address for FAA approval and inclusion in the ACM.
A wildlife hazard assessment, defined as an ecological study in part 139.337 (a), conducted by a
wildlife damage management biologist, provides the scientific basis for the development ,
implementation, and refinement of a wildlife hazard management plan. Though parts of the
wildlife hazard assessment may be incorporated directly in the wildlife hazard management plan,
they are two separate documents. Part of the wildlife hazard management plan can be prepared
by the biologist(s) who conducts the wildlife hazard assessment. However, some parts can be
prepared only by the airport. For example, airport management assigns airport personnel
responsibilities, commits airport funds, and purchases equipment and supplies. Airport
management may request the wildlife biologist to review the finished plan.
The wildlife damage management biologist’s primary responsibilities are:
• to provide information on the wildlife attractants that have been identified on or near
the airport,
• to identify wildlife management techniques,
• to prioritize appropriate mitigation measures,
• to recommend necessary equipment and supplies, and
• to identify training requirements for the airport personnel who will implement the
wildlife hazard management plan.
It is often helpful for the airport manager to appoint a Wildlife Hazard Management Group that
has responsibility for the airport’s wildlife management program. The biologist should assist the
Wildlife Hazard Management Group with periodic evaluations of the plan and make
recommendations for further refinements or modifications.
The following details the requirements of part 139.337 (e) and (f) and how those requirements
should be addressed in a FAA approved wildlife hazard management plan.
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FAR 139.337 REQUIREMENTS
139.337(e). The (wildlife hazard management) plan shall
include at least the following :
139.337(e)(1). The persons who have authority and
responsibility for implementing the plan.

139.337(e)(2). Priorities for needed habitat modification
and changes in land use identified in the ecological study
with target dates for completion.

WILDLIFE HAZARD MANAGEMENT
PLAN CONTENTS
The wildlife hazard management plan must include, and/or
identify the responsibility of, and/or actions to be taken, –
Specific responsibilities for various sections of the wildlife
hazard management plan must be assigned or delegated to
various airport departments such as:
Airport Director
Operations Dept.
Maintenance Dept.
Security Dept.
Planning Dept.
Finance Dept.
Wildlife Coordinator
Wildlife Hazard Group
Local law enforcement authorities that provide wildlife law
enforcement and other support also have a role to play:
State Fish and Game
U. S. Fish and Wildlife Service
City police
County Sheriff
Attractants (food, cover, and water) identified in wildlife
hazard assessment, with priorities for mitigation and
completion dates. Attractants can be grouped by areas and
ownership. (A list of completed habitat modification or
other projects designed to reduce the wildlife/aircraft strike
potential can be included, and provides a history of work
already accomplished.)
Airport property:
Aircraft Operations Area (AOA).
Within 2 miles of aircraft movement
areas.
Within 5 miles of aircraft movement
areas.
Airport structures
Non-airport property
Within 2 miles of aircraft movement
areas.
Within 5 miles of aircraft movement
areas.
Structures
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FAR 139.337 REQUIREMENTS
Habitat/population management recommendations

WILDLIFE HAZARD MANAGEMENT
PLAN CONTENTS
Management plans for specific areas, attractants, species,
or situations, as identified in ecological study (wildlife
hazard assessment). This section may include any or all of
the following:
Food/Prey-base Management
Rodents
Earthworms
Insects
Other prey
Trash and debris - handling, storage.
Handouts
Species specific population management
i.e. deer, gulls, geese, coyotes
Repelling
Exclusion
Removal
Habitat Management
Vegetation Management
AOA vegetation
Drainage ditch(s) vegetation
Landscaping
Agriculture
Water Management
Permanent Water
Wetlands
Canals/drainage ditches
Detention/retention ponds
Sewage (glycol) treatment ponds
Other water areas
Ephemeral water
Runways, taxiways, & aprons.
Other wet areas
Airport Buildings
Airfield structures
Abandoned structures
Terminal
Airport construction
Resource Protection
Exclusion
Repelling
Chemical
Auditory
Visual
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FAR 139.337 REQUIREMENTS
139.337(e)(3). Requirements for and, where applicable,
copies of local, state and Federal wildlife control permits.

139.337(e)(4). Identification of resources to be provided by
the certificate holder for implementation of the plan.

139.337(e)(5). Procedures to be followed during air carries
operations, including at least…
139.337(e)(5)(i). Assignment of personnel
responsibilities for implementing the procedures;

139.337(e)(5)(ii). Conduct of physical inspections
of the movement areas and other areas critical to
wildlife hazard management sufficiently in
advance of air carrier operations to allow time for
wildlife controls to be effective;

WILDLIFE HAZARD MANAGEMENT
PLAN CONTENTS
Wildlife can be protected at all levels of government – city,
county, state, federal, or may not be protected at all,
depending on location and species. Therefore the section
should address the specific species involved and their legal
status.
Wildlife management permitting requirements and
procedures (spelled out)
Federal - 50 CFR parts 1 to 199.
State - Fish and Game Code (or equivalent)
City, county - ordinances
If pesticides are to be used, then the following are also
needed.
Pesticide use regulations
Federal- [Federal Insecticide, Fungicide, and
Rodenticide Act, as amended (FIFRA)]
State (varies by state)
City/county (if applicable)
Pesticide use licensing requirements
State regulations
Lists identifying what the airport will supply in terms of:
Personnel
Time
Equipment, (i.e. radios, vehicle(s), guns, traps).
Supplies (i.e. shellcrackers, mylar tape)
Wildlife Patrol
Personnel
Vehicle(s)
Equipment
Supplies
Pesticides
Restricted/non-restricted
Application equipment
Sources of Supply

Who, when, what circumstances
Wildlife Patrol
Wildlife Coordinator
Operations Dept.
Maintenance Dept.
Security Dept.
Air Traffic Control
Who, when, how, what circumstances -
Runway(s), taxiway(s), and ramp(s) sweeps,
AOA monitoring
Un-mitigated attractants
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FAR 139.337 REQUIREMENTS
139.337(e)(5(iii). Wildlife control measures;

139.337(e)(5)(iv). Communication between
wildlife control personnel and any air traffic
control tower in operation at the airport.

139.337(e)(6). Periodic evaluation and review of the
wildlife hazard management plan for:

139.337(e)(6)(i). Effectiveness in dealing with
the wildlife hazard;

139.337(e)(6(ii). Indications that the existence of
the wildlife hazard, as previously described in the
ecological study, should be reevaluated.
139.337(e)(7). A training program to provide airport
personnel with the knowledge and skills needed to carry
out the wildlife hazard management plan required by
paragraph (d) of this section.

WILDLIFE HAZARD MANAGEMENT
PLAN CONTENTS
Who, what circumstances, when, how is the Wildlife Patrol
contacted.
Wildlife Patrol
Bird Control
repel
capture
kill
Mammal control
repel
capture
kill
Communication procedures
Training in communication procedures
Equipment needed
Radios, mobile phones, etc.
Lights
At a minimum the airport operator should hold annual
meetings, or after an event described in 139.337(a)(1 to 3),
with representatives from all airport departments involved
in the airport’s wildlife hazard management efforts and the
wildlife damage management biologist who did the
original ecological study (wildlife hazard assessment).
Input from all airport departments, ATC, wildlife biologist,
as to effectiveness of plan. Good records are a must for
evaluating the effectiveness of a program. Therefore need
to know what records are kept, by whom, how, where, and
when.
Wildlife seen on AOA
Request for wildlife dispersal from Tower, pilots, or others
Wildlife strike database and other records. Good records
are a must.
Wildlife Patrol personnel training
All airport personnel - wildlife hazard awareness training
Pesticide use training and certification
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FAR 139.337 REQUIREMENTS
139.337(f). Notwithstanding the other requirements of this
section, each certificate holder shall take immediate
measures to alleviate wildlife hazards whenever they are
detected.

139.337(g). FAA Advisory Circulars in the 150 series
contain standards and procedures for wildlife hazard
management at airports which are acceptable to the
Administrator.

WILDLIFE HAZARD MANAGEMENT
PLAN CONTENTS
Although not required as part of wildlife hazard
management plan, this information should be included to
fulfill part 139 requirements.
Procedures and personnel responsibilities for notification
regarding new or immediate hazards by and to:
Wildlife Patrol
Operations
NOTAM issuance/cancellation criteria
and procedures
Maintenance
Security
Air Traffic Control
Others
Rapid response procedures for new or immediate hazards
by:
Wildlife Patrol
Operations
Maintenance
Security
Air Traffic Control
Others
AC 150/5200--33 Hazardous Wildlife Attractants on or
Near Airports.

OSB
Benedict D. Castellano, Manager
Airport Safety and Compliance Branch
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FOR INFORMATION, CONTACT AIRPORT WILDLIFE SPECIALIST, AAS-317 (202) 267.3389

DATE:

September 21, 1998

No. 98-05

TO:

Airport Operators,
FAA Airport Certification Safety Inspectors

TOPIC:

Grasses Attractive To Hazardous Wildlife

Recently, several reports have been received of airport owners or airport
contractors planting disturbed areas (construction sites, re-grading projects, etc)
with seed mixtures containing brown-top millet. All millets are a major attractant
to doves and other seed eating birds.
Doves can be a major threat to aircraft safety. In the United States, between
1991 and 1997, doves were involved in 11% of all reported bird/aircraft strikes,
8% of the reported strikes that resulted in aircraft down time, and 8% of the
reported strikes causing aircraft damage or other associated monetary losses.
Airport operators should ensure that grass species and other varieties of plants
attractive to hazardous wildlife are not used on the airport. Disturbed areas or
areas in need of re-vegetating should not be planted with seed mixtures
containing millet or any other large-seed producing grass.
For airport property already planted with seed mixtures containing millet or other
large-seed producing grasses, it is recommended that disking, plowing, or other
suitable agricultural practice be employed to prevent plant maturation and seed
head production.
For specific recommendations on grass management and seed selection,
contact the State University Cooperative Extension Service, or the local office of
the USDA, Wildlife Services.

Benedict D. Castellano, Manager
Airport Safety and Compliance Branch

September 21, 1998

Federal Aviation Administration
National Part 139 CertAlert
**Advisory**Cautionary**Non-Directive**Advisory**Cautionary**Non-Directive**Advisory**Cautionary**NonDirective**

Date:

08/03/2016

No. 16-03

To:

Airport Operators and FAA Airport Certification Safety Inspectors
(ACSIs)

Subject:

Recommended Wildlife Exclusion Fencing

Point of Contact: Amy Anderson, AAS-300, (202) 267-7205
Email: amy.anderson@faa.gov
1. Purpose.
This CertAlert contains airfield exclusion methods for deer and other large mammals.
2. Cancellation.
This CertAlert cancels Certalert 01-01, Deer Aircraft Hazard, dated February 1, 2001;
CertAlert 02-09, Alternative Deer Fencing, dated December 12, 2002; and CertAlert 0416, Deer Hazard to Aircraft and Deer Fencing, dated December 13, 2004.
3. Background.
Elevated deer and coyote populations in the United States represent an increasingly serious
threat to both Commercial and General Aviation Aircraft. According to the National
Wildlife Strike Database, deer and coyote are the most frequently struck terrestrial
mammals (37 and 34 percent, respectively). Deer are responsible for 92 percent of the
mammal strikes that resulted in damage. From 1990 to 2015, over 1,107 deer-aircraft
collisions and 487 coyote-aircraft collisions were reported to the Federal Aviation
Administration (FAA). Of these reports, 932 of the deer strikes (84%) and 43 of the
coyote strikes (9%) indicated the aircraft was damaged as a result of the collision.
The FAA reminds airport operators that controlling deer and other medium to large
terrestrial mammals on and around airfields is very important. Two recent incidents
include a Cessna 195B sustaining significant damage on landing as a result of veering off
the runway to avoid striking white-tailed deer in Virginia and a Cessna 310 that was
destroyed on approach to an airport in Michigan when it collided with a white-tailed deer.
4. Recommendations.
Proper fencing is the best way of keeping deer and coyotes off aircraft movement areas. In
some cases, deer have been observed jumping over 8-foot fencing and coyotes have been
observed scaling 6-foot fencing. Deer and coyotes can fit through very small gaps between
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gates and under fencing. Deer have been observed squeezing through a 7.5-inch gap at the
bottom of a fence. Coyotes can fit through 6 inch x 4 inch gaps under a fence and they will
also dig under the fence to access the airfield.
The FAA recommends a 10-foot fence1 with 3-strand barbed wire outriggers. In some
cases, an airport may be able to use an 8-foot fence with 3-strand barbed-wire outriggers,
depending on the amount of deer activity in a local area.
A 4- to 5-foot skirt of fencing material, attached to the bottom of the fence and buried at a
45-degree angle on the outside of the fence, is ideal to prevent animals from digging under
the fence and reduce the chance of washouts. If the fence skirting cannot be installed at a
45-degree angle, then it is acceptable to install it horizontally underground several inches
beneath the surface. This type of fencing also greatly increases airport security and safety.
A concrete base2 along the bottom of the fence is also an option to prevent burrowing or
digging under the fence. Airport Operators should keep the fence line right-of-way free of
excess vegetation. The fence line should be inspected daily, and a fence inspection
schedule should be included in an airport’s Wildlife Hazard Management Plan (WHMP). If
the proposed inspection schedule is less than daily, it should be approved by an ACSI for
Part 139 certificated airports. Washouts, breaks, or other holes in the fence need to be
repaired as soon as they are discovered.
Gates should close with less than 6-inch gaps to prevent entry by deer or coyotes. If the
gates have gaps along the bottom, installation of concrete “speed bumps” under the gate
can be a solution. If the gaps are between the gates or the poles, a heavy brush material or
interlocking metal bars can also be installed to preclude entry by deer or coyote. In some
cases, a single strand of barbed wire strung between the bottom of the fence and the ground
where there are gaps will minimize the potential for wildlife access.
Chain link fencing is a type of wire-mesh fencing. Other types of wire-mesh fencing that
are suitable for exclusion of wildlife at airports include woven-wire and v-mesh fencing.
Also, high tensile welded-wire fencing has been used successfully at different airports to
exclude deer and coyotes. However, these types of fencing must be researched thoroughly
when choosing an adequate fencing material for an airport due to the variability in
durability, life span, and the spacing of mesh and welded wire.
In some cases, electric fencing or matting may offer a suitable alternative. Recent
improvements in fencing components and design have greatly increased the effectiveness
and ease of installation of electric fences. Tests by the U.S. Department of Agriculture
(USDA), National Wildlife Research Center, have shown that some 4- to 6-foot, 5- to 9strand electric fences designs can be 99% effective at stopping deer. Installation of some
of the newer electric fences requires neither specialized equipment nor training; however,
they may require more maintenance than other types of fence and must be consistently
electrified. Airport sponsors must contact their local Airport District Office (ADO) to
1

AC No: 150/5370-10G, Standards for Specifying Construction of Airports (Part 8 – Fencing), provides
details on different fencing and post materials (e.g., chain link, welded and woven wire mesh, galvanized or
pvc coating, etc.).

2

Additional information regarding underground skirting, fence base materials, vegetation clearance
recommendations, and installation procedures can be found in AC 150/5370-10G.
2
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discuss eligibility for AIP funding or requirements for a Modification to Standards (MOS).
In limited situations, the use of non-conductive, composite, frangible electric fence posts
and fence conductors may allow the installation of electric fence closer to the aircraft
movement area than would normally be allowed with standard link fencing material.
Please note that electric fencing may produce radio frequency interference that could be
disruptive to NAVAIDS and airport communications and should be considered when
determining types of fencing.
The key for excluding deer and coyotes is the proper installation and maintenance of a
fence that is:


Of sufficient height to deter jumping and scaling



Constructed of a material that is difficult to penetrate



Constructed fully around the airfield without gaps below the fence or at the gates or
that mitigates the gaps with other exclusionary materials



Constructed to deter digging or burrowing under the fence

The most suitable fence for an airport depends on many factors, including the observed
wildlife hazards, the potential impacts of certain types of fencing, seasonality of hazards,
costs (both for construction and maintenance), and adjacent habitat types. Airport sponsors
must contact their local ADO to discuss what types of fencing are eligible for AIP funding.
For proposed fencing that will intersect wetlands or surface waters (streams, rivers, etc.),
the airport sponsor should determine what state and federal permits will be required prior
to installation. Fencing that is located in wetlands or over surface waters typically requires
additional maintenance and/or cleaning due to debris getting caught and potentially
damaging the fence. If a culvert is located along the perimeter fence, grates or some other
barrier should be placed over the culvert to ensure wildlife cannot access the airfield
through the culvert. The barrier should allow for water movement and should be inspected
and cleared of debris regularly to ensure water is flowing efficiently.
Airport sponsors should include new and/or improved wildlife fencing in their WHMP as a
prioritized action item. If deer are observed on or near the aircraft movement area,
immediate action must be taken to remove them.
Airport operators can contact the State Wildlife Management Agency or the nearest
USDA, Wildlife Services Office for assistance with deer problems.

___________________________
Brian Rushforth, Manager
Airport Safety and Operations Division, AAS-300
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BIRD / OTHER WILDLIFE STRIKE REPORT
U S. Department of Transportation
Federal Aviation Administration

1. Name of Operator

2. Aircraft Make/Model

4. Aircraft Registration

5. Date of Incident
/
Month

3. Engine Make/Model

6. Local Time of Incident
/

Day

Year

Dusk

HR

MIN

Day

Night

AM

PM

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

7. Airport Name

8. Runway Used

10. Height (AGL)

11. Speed (IAS)

12. Phase of Flight

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

A. Parked
B. Taxi
C. Take-off Run
D. Climb
E. En Route
F. Descent
G. Approach
H. Landing Roll

Dawn

Struck

Damaged

A. Radome
B. Windshield

H. Propeller

C. Nose
D. Engine No. 1
E. Engine No. 2
F. Engine No. 3

J. Fuselage
K. Landing Gear

Damaged

I. Wing/Rotor

L. Tail
M. Lights
N. Other: (Specify)

G. Engine No. 4

14. Effect on Flight
None
Aborted Take-Off
Precautionary Landing
Engines Shut Down
Other: (Specify)

15. Sky Condition
No Cloud
Some Cloud
Overcast

16. Precipitation
Fog
Rain
Snow
None

17. Bird/Other Wildlife Species

18. Number of birds seen and/or struck
Number of Birds
Seen
Struck
1
2-10

19. Size of Bird(s)
Small
Medium
Large

11-100
more than 100
20. Pilot Warned of Birds

Yes

No

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

DAMAGE / COST INFORMATION
22. Aircraft time out of service:
hours

23. Estimated cost of repairs or replacement (U.S. $):
$

Reported by (Optional)

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

Title

Date

Paperwork Reduction Act Statement: The information collected on this form is necessary to allow the Federal Aviation Administration to assess the magnitude and severity of the wildlifeaircraft strike problem in the U.S. The information is used in determining the best management practices for reducing the hazard to aviation safety caused by wildlife-aircraft strikes. We
estimate that it will take approximately 6 minutes to complete the form. The information collected is voluntary. Please note that an agency may not conduct or sponsor, and a person is not
required to respond to, a collection of information unless it displays a currently valid OMB control number. The OMB control number associated with this collection is 2120-0045. Comments
concerning the accuracy of this burden and suggestions for reducing the burden should be directed to the FAA at: 800 Independence Ave SW, Washington, DC 20591, Attn: Information
Collection Clearance Officer, ABA-20

FAA Form 5200-7 (11-97) Supersedes Previous Edition

Electronic Version (Adobe)

* U.S. GPU:1997-432-349/74201

NSN: 0052-00-651-9005

Directions for FAA Form 5200-7
Bird/Other Wildlife Strike Report
1. Name of Operator - This can be an airline (abbreviations okay - UAL, AAL, etc.), business
(Coca Cola), government agency (Police Dept., FAA) or if a private pilot, his/her name.
2. Aircraft Make/Model - Abbreviations are okay, but to include the model (e.g. B737-200).
3. Engine Make/Model - Abbreviations are allowed (e.g., PW 4060, GECT7, LYC 580).
4. Aircraft Registration - This means the N# (for USA registered aircraft).
5. Date of Incident - Give the local date, not the ZULU or GMT date.
6. Local Time of Incident - Check the appropriate light conditions and fill in the hour and
minute local time and check AM or PM or use the 24 clock and skip AM/PM.
7. Airport Name - Use the airport name or 3 letter code if a US airport. If a foreign airport, use
the full name or 3 letter code and location (city/country).
8. Runway used - Self explanatory.
9. Location if En Route - Put the name of the nearest city and state.
10. Height AGL - Put the feet above ground level at the time of the strike (if you don't know, use
MSL and indicate this). For take-off run and landing roll, it must be 0.
11. Speed (IAS) - Speed at which the aircraft was traveling when the strike occurred.
12. Phase of Flight - Phase of flight during which the strike occurred. Take-off run and landing
roll should both be 0 AGL.
13. Part(s) of Aircraft Struck or Damaged - Check which parts were struck and damaged. If a
part was damaged but not struck indicate this with a check on the damaged column only and
indicate in comments (#21) why this happened (e.g., the landing gear might be damaged by
deer strike, causing the aircraft to flip over and damage parts not struck by deer).
14. Effect on Flight - You can check more than one and if you check (Other", please explain
in Comments (#21).
15. Sky condition - Check the one that applies.
16. Precipitation - You may check more than one.
17. Bird/Other Wildlife Species - Try to be accurate. If you don't know, put unknown and some
description. Collect feathers or remains for identification for damaging strikes.
18. Number of birds seen and/or struck - check the box in the Seen column with the correct
number if you saw the birds/other wildlife before the strike and check the box in the Struck
column to show how many were hit. The exact number, can be written next to the box.
19. Size of Bird(s) - Check what you think is the correct size (e.g. sparrow = small, gull =
medium and geese = large).
20. Pilot Warned of Birds - Check the correct box (even if it was an ATIS warning or NOTAM).
21. Remarks - Be as specific as you can. Include information about the extent of the
damage, injuries, anything you think would be helpful to know. (e.g., number of birds
ingested).
22. Aircraft time out of service - Record how many hours the aircraft was out of service.
23. Estimated cost of repairs or replacement - This may not be known immediately, but the
data can be sent at a later date or put down a contact name and number for this data.
24. Estimated other cost - Include loss of revenue, fuel, hotels, etc. (see directions for #23).
25. Reported by - Although this is optional, it is helpful if questions arise about the information on
the form (a phone number could also be included).
26. Title - This can be Pilot, Tower, Airport Operations, Airline Operations, Flight Safety, etc.
27. Date - Date the form was filled out.

Jeffrey S. Green

Assistant Regional Director
USDA-APHISAnimal Damage Control
Lakewood, Colorado 80228

COYOTES

F. Robert Henderson

Extension Specialist
Animal Damage Control
Kansas State University
Manhattan, Kansas 66506-1600
Mark D. Collinge

State Director
USDA-APHISAnimal Damage Control
Boise, Idaho 83705

Fig. 1. Coyote, Canis latrans

Damage Prevention and
Control Methods
Exclusion

Produce livestock in confinement.
Herd livestock into pens at night.
Exclusion fences (net-wire and/or
electric), properly constructed and
maintained, can aid significantly in
reducing predation.
Cultural Methods and
Habitat Modification

Select pastures that have a lower
incidence of predation to reduce
exposure of livestock to predation.
Herding of livestock generally reduces
predation due to human presence
during the herding period.
Change lambing, kidding, and calving
seasons.

Shed lambing, kidding, and calving
usually reduce coyote predation.
Remove carrion to help limit coyote
populations.
Frightening Agents and
Repellents

Guarding dogs: Some dogs have
significantly reduced coyote
predation.
Donkeys and llamas: Some are
aggressive toward canines and have
reduced coyote predation.
Sonic and visual repellents: Strobe
lights, sirens, propane cannons, and
others have reduced predation on
both sheep and calves.
Chemical odor and taste repellents:
None have shown sufficient
effectiveness to be registered for
use.

Toxicants

M-44 ejector devices for use with
sodium cyanide-loaded plastic
capsules. They are most effective
during cold weather (fall to spring).
Livestock protection collars (LPC)
containing Compound 1080
(sodium monofluoroacetate) are
registered for use only in certain
states.
Fumigants

Gas cartridges are registered as a
burrow (den) fumigant.
Trapping

Leghold traps (Nos. 3 and 4) are
effective and are the most versatile
control tool.
Snares are effective where coyotes pass
through or under net-wire fences
and in trail sets.

PREVENTION AND CONTROL OF WILDLIFE DAMAGE — 1994
Cooperative Extension Division
Institute of Agriculture and Natural Resources
University of Nebraska - Lincoln
United States Department of Agriculture
Animal and Plant Health Inspection Service
Animal Damage Control
Great Plains Agricultural Council
Wildlife Committee
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Shooting

Shooting from the ground is effective.
Use rabbit distress calls or mimic
howling or other coyote sounds to
bring coyotes within shooting
distance.

Habitat

In body form and size, the coyote
(Canis latrans) resembles a small collie
dog, with erect pointed ears, slender
muzzle, and a bushy tail (Fig. 1).
Coyotes are predominantly brownish
gray in color with a light gray to
cream-colored belly. Color varies
greatly, however, from nearly black to
red or nearly white in some individuals and local populations. Most have
dark or black guard hairs over their
back and tail. In western states, typical
adult males weigh from 25 to 45
pounds (11 to 16 kg) and females from
22 to 35 pounds (10 to 14 kg). In the
East, many coyotes are larger than
their western counterparts, with males
averaging about 45 pounds (14 kg) and
females about 30 pounds (13 kg).

Many references indicate that coyotes
were originally found in relatively
open habitats, particularly the grasslands and sparsely wooded areas of
the western United States. Whether or
not this was true, coyotes have
adapted to and now exist in virtually
every type of habitat, arctic to tropic,
in North America. Coyotes live in
deserts, swamps, tundra, grasslands,
brush, dense forests, from below sea
level to high mountain ranges, and at
all intermediate altitudes. High densities of coyotes also appear in the suburbs of Los Angeles, Pasadena,
Phoenix, and other western cities.

Coyote-dog and coyote-wolf hybrids
exist in some areas and may vary
greatly from typical coyotes in size,
color, and appearance. Also, coyotes in
the New England states may differ in
color from typical western coyotes.
Many are black, and some are reddish.
These colorations may partially be due
to past hybridization with dogs and
wolves. True wolves are also present
in some areas of coyote range, particularly in Canada, Alaska, Montana,
northern Minnesota, Wisconsin, and
Michigan. Relatively few wolves
remain in the southern United States
and Mexico.

Coyotes often include many items in
their diet. Rabbits top the list of their
dietary components. Carrion, rodents,
ungulates (usually fawns), insects
(such as grasshoppers), as well as livestock and poultry, are also consumed.
Coyotes readily eat fruits such as
watermelons, berries, and other vegetative matter when they are available.
In some areas coyotes feed on human
refuse at dump sites and take pets
(cats and small dogs).

Historically, coyotes were most common on the Great Plains of North
America. They have since extended
their range from Central America to
the Arctic, including all of the United
States (except Hawaii), Canada, and
Mexico.

Other Methods

Denning: Remove adult coyotes and/
or their young from dens.

Hunting with dogs is effective for trailing coyotes from kill sites, locating
dens, running coyotes, and assisting
with aerial hunting or calling.

Identification

Range
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Aerial hunting is effective in removing
coyotes where terrain, ground
cover, vegetation, regulations, and
landownership conditions permit.

Food Habits

Coyotes are opportunistic and generally take prey that is the easiest to
secure. Among larger wild animals,
coyotes tend to kill young, inexperienced animals, as well as old, sick, or
weakened individuals. With domestic
animals, coyotes are capable of catching and killing healthy, young, and in
some instances, adult prey. Prey selection is based on opportunity and a
myriad of behavioral cues. Strong,
healthy lambs are often taken from a
flock by a coyote even though smaller,

weaker lambs are also present. Usually, the stronger lamb is on the
periphery and is more active, making
it more prone to attack than a weaker
lamb that is at the center of the flock
and relatively immobile.
Coyote predation on livestock is generally more severe during early spring
and summer than in winter for two
reasons. First, sheep and cows are usually under more intensive management during winter, either in feedlots
or in pastures that are close to human
activity, thus reducing the opportunity
for coyotes to take livestock. Second,
predators bear young in the spring and
raise them through the summer, a process that demands increased nutritional input, for both the whelping and
nursing mother and the growing
young. This increased demand corresponds to the time when young sheep
or beef calves are on pastures or rangeland and are most vulnerable to attack.
Coyote predation also may increase
during fall when young coyotes disperse from their home ranges and
establish new territories.

General Biology,
Reproduction, and
Behavior
Coyotes are most active at night and
during early morning hours (especially
where human activity occurs), and
during hot summer weather. Where
there is minimal human interference
and during cool weather, they may be
active throughout the day.
Coyotes bed in sheltered areas but do
not generally use dens except when
raising young. They may seek shelter
underground during severe weather
or when closely pursued. Their physical abilities include good eyesight and

hearing and a keen sense of smell.
Documented recoveries from severe
injuries are indicative of coyotes’
physical endurance. Although not as
fleet as greyhound dogs, coyotes have
been measured at speeds of up to 40
miles per hour (64 km/hr) and can
sustain slower speeds for several miles
(km).
Distemper, hepatitis, parvo virus, and
mange (caused by parasitic mites) are
among the most common coyote diseases. Rabies and tularemia also occur
and may be transmitted to other animals and humans. Coyotes harbor
numerous parasites including mites,
ticks, fleas, worms, and flukes. Mortality is highest during the first year of
life, and few survive for more than 10
to 12 years in the wild. Human activity
is often the greatest single cause of
coyote mortality.
Coyotes usually breed in February and
March, producing litters about 9
weeks (60 to 63 days) later in April and
May. Females sometimes breed during
the winter following their birth, particularly if food is plentiful. Average
litter size is 5 to 7 pups, although up to
13 in a litter has been reported. More
than one litter may be found in a single
den; at times these may be from
females mated to a single male. As
noted earlier, coyotes are capable of
hybridizing with dogs and wolves, but
reproductive dysynchrony and
behaviors generally make it unlikely.
Hybrids are fertile, although their
breeding seasons do not usually correspond to those of coyotes.
Coyote dens are found in steep banks,
rock crevices, sinkholes, and underbrush, as well as in open areas. Usually their dens are in areas selected for
protective concealment. Den sites are
typically located less than a mile (km)
from water, but may occasionally be
much farther away. Coyotes will often
dig out and enlarge holes dug by
smaller burrowing animals. Dens vary
from a few feet (1 m) to 50 feet (15 m)
and may have several openings.
Both adult male and female coyotes
hunt and bring food to their young for
several weeks. Other adults associated
with the denning pair may also help in

feeding and caring for the young. Coyotes commonly hunt as singles or
pairs; extensive travel is common in
their hunting forays. They will hunt in
the same area regularly, however, if
food is plentiful. They occasionally
bury food remains for later use.

the site. The quantity of sheep or calf
remains left after a kill vary widely
depending on how recently the kill
was made, the size of the animal
killed, the weather, and the number
and species of predators that fed on
the animal.

Pups begin emerging from their den
by 3 weeks of age, and within 2
months they follow adults to large
prey or carrion. Pups normally are
weaned by 6 weeks of age and frequently are moved to larger quarters
such as dense brush patches and/or
sinkholes along water courses. The
adults and pups usually remain
together until late summer or fall
when pups become independent.
Occasionally pups are found in groups
until the breeding season begins.

One key in determining whether a
sheep or calf was killed by a predator
is the presence or absence of subcutaneous (just under the skin) hemorrhage at the point of attack. Bites to a
dead animal will not produce hemorrhage, but bites to a live animal will. If
enough of the sheep carcass remains,
carefully skin out the neck and head to
observe tooth punctures and hemorrhage around the punctures. Talon
punctures from large birds of prey will
also cause hemorrhage, but the location of these is usually at the top of the
head, neck, or back. This procedure
becomes less indicative of predation as
the age of the carcass increases or if the
remains are scanty or scattered.

Coyotes are successful at surviving
and even flourishing in the presence of
people because of their adaptable
behavior and social system. They typically display increased reproduction
and immigration in response to
human-induced population reduction.

Damage and Damage
Identification
Coyotes can cause damage to a variety
of resources, including livestock, poultry, and crops such as watermelons.
They sometimes prey on pets and are a
threat to public health and safety when
they frequent airport runways and
residential areas, and act as carriers of
rabies. Usually, the primary concern
regarding coyotes is predation on livestock, mainly sheep and lambs. Predation will be the focus of the following
discussion.
Since coyotes frequently scavenge on
livestock carcasses, the mere presence
of coyote tracks or droppings near a
carcass is not sufficient evidence that
predation has taken place. Other evidence around the site and on the carcass must be carefully examined to aid
in determining the cause of death.
Signs of a struggle may be evident.
These may include scrapes or drag
marks on the ground, broken vegetation, or blood in various places around

Coyotes, foxes, mountain lions, and
bobcats usually feed on a carcass at the
flanks or behind the ribs and first consume the liver, heart, lungs, and other
viscera. Mountain lions often cover a
carcass with debris after feeding on it.
Bears generally prefer meat to viscera
and often eat first the udder from lactating ewes. Eagles skin out carcasses
on larger animals and leave much of
the skeleton intact. With smaller animals such as lambs, eagles may bite off
and swallow the ribs. Feathers and
“whitewash” (droppings) are usually
present where an eagle has fed.
Coyotes may kill more than one animal in a single episode, but often will
only feed on one of the animals.
Coyotes typically attack sheep at the
throat, but young or inexperienced
coyotes may attack any part of the
body. Coyotes usually kill calves by
eating into the anus or abdominal area.
Dogs generally do not kill sheep or
calves for food and are relatively
indiscriminate in how and where they
attack. Sometimes, however, it is
difficult to differentiate between dog
and coyote kills without also looking
at other sign, such as size of tracks
(Fig. 2) and spacing and size of canine
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tooth punctures. Coyote tracks tend to
be more oval-shaped and compact
than those of common dogs. Nail
marks are less prominent and the
tracks tend to follow a straight line
more closely than those of dogs. The
average coyote’s stride at a trot is 16 to
18 inches (41 to 46 cm), which is typically longer than that of a dog of similar size and weight. Generally, dogs
attack and rip the flanks, hind quarters, and head, and may chew ears.
The sheep are sometimes still alive but
may be severely wounded.
Accurately determining whether or
not predation occurred and, if so, by
what species, requires a considerable
amount of knowledge and experience.
Evidence must be gathered, pieced
together, and then evaluated in light of
the predators that are in the area, the
time of day, the season of the year, and
numerous other factors. Sometimes
even experts are unable to confirm the
cause of death, and it may be necessary to rely on circumstantial information. For more information on this
subject, refer to the section Procedures
for Evaluating Predation on Livestock
and Wildlife, in this book.

Legal Status
The status of coyotes varies depending
on state and local laws. In some states,
including most western states, coyotes
are classified as predators and can be
taken throughout the year whether or
not they are causing damage to livestock. In other states, coyotes may be
taken only during specific seasons and
often only by specific methods, such as
trapping. Night shooting with a spotlight is usually illegal. Some state laws
allow only state or federal agents to
use certain methods (such as snares) to
take coyotes. Some states have a provision for allowing the taking of protected coyotes (usually by special
permit) when it has been documented
that they are preying on livestock. In
some instances producers can apply
control methods, and in others, control
must be managed by a federal or state
agent. Some eastern states consider the
coyote a game animal, a furbearer, or a
protected species.
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Fig. 2. Footprints of canid predators

Federal statutes that pertain to wildlife
damage control include the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA), which deals with
using toxicants, and the Airborne
Hunting Act, which regulates aerial
hunting.
Laws regulating coyote control are not
necessarily uniform among states or
even among counties within a state,
and they may change frequently. A
1989 Supreme Court action established
that it was not legal to circumvent the
laws relative to killing predators, even
to protect personal property (livestock)
from predation.

Damage Prevention and
Control Methods
For managing coyote damage, a variety of control methods must be available since no single method is effective
in every situation. Success usually
involves an integrated approach, combining good husbandry practices with
effective control methods for short
periods of time. Regardless of the
means used to stop damage, the focus
should be on damage prevention and
control rather than elimination of coyotes. It is neither wise nor practical to
kill all coyotes. It is important to try to
prevent coyotes from killing calves or
sheep for the first time. Once a coyote
has killed livestock, it will probably
continue to do so if given the

opportunity. Equally important is
taking action as quickly as possible to
stop coyotes from killing after they
start.
1/4" x 4 1/2" carriage bolt
galvanized woven wire

Exclusion

Most coyotes readily cross over,
under, or through conventional livestock fences. A coyote’s response to a
fence is influenced by various factors,
including the coyote’s experience and
motivation for crossing the fence. Total
exclusion of all coyotes by fencing,
especially from large areas, is highly
unlikely since some eventually learn to
either dig deeper or climb higher to
defeat a fence. Good fences, however,
can be important in reducing predation, as well as increasing the effectiveness of other damage control methods
(such as snares, traps, or guarding
animals).

69"

56"

72" galvanized
fencing
6" stays
4" vertical
spacing at top
1 1/2" at the
bottom

23" apron
(old fencing)

Recent developments in fencing equipment and design have made this
technique an effective and economically practical method for protecting
sheep from predation under some
grazing conditions. Exclusion fencing
may be impractical in western range
sheep ranching operations.
Net-Wire Fencing. Net fences in

good repair will deter many coyotes
from entering a pasture. Horizontal
spacing of the mesh should be less
than 6 inches (15 cm), and vertical
spacing less than 4 inches (10 cm). Digging under a fence can be discouraged
by placing a barbed wire at ground
level or using a buried wire apron
(often an expensive option). The fence
should be about 5 1/2 feet (1.6 m) high
to discourage coyotes from jumping
over it. Climbing can usually be prevented by adding a charged wire at
the top of the fence or installing a wire
overhang.
Barrier fences with wire overhangs
and buried wire aprons were tested in
Oregon and found effective in keeping
coyotes out of sheep pastures (Fig. 3).
The construction and materials for
such fencing are usually expensive.
Therefore, fences of this type are rarely
used except around corrals, feedlots,
or areas of temporary sheep confinement.

3" treated pole
7' long

28"

Fig. 3. Barrier fence with wire overhang and
buried apron.

Electric Fencing. Electric fencing,
used for years to manage livestock, has
recently been revolutionized by the
introduction of new energizers and
new fence designs from Australia and
New Zealand. The chargers, now also
manufactured in the United States,
have high output with low impedance,
are resistant to grounding, present a
minimal fire hazard, and are generally
safe for livestock and humans. The
fences are usually constructed of
smooth, high-tensile wire stretched to
a tension of 200 to 300 pounds (90 to
135 kg). The original design of electric
fences for controlling predation consisted of multiple, alternately charged
and grounded wires, with a charged
trip wire installed just above ground
level about 8 inches (20 cm) outside the
main fence to discourage digging.
Many recent designs have every wire
charged.

The number of spacings between wires
varies considerably. A fence of 13
strands gave complete protection to
sheep from coyote predation in tests at
the USDA’s US Sheep Experiment Station (Fig. 4). Other designs of fewer
wires were effective in some studies,
ineffective in others.
The amount of labor and installation
techniques required vary with each
type of fencing. High-tensile wire
fences require adequate bracing at corners and over long spans. Electric fencing is easiest to install on flat, even
terrain. Labor to install a high-tensile
electric fence may be 40% to 50% less
than for a conventional livestock fence.
Labor to keep electric fencing functional can be significant. Tension of the
wires must be maintained, excessive
vegetation under the fence must be
removed to prevent grounding, damC-55

age from livestock and wildlife must
be repaired, and the charger must be
checked regularly to ensure that it is
operational.

Fiberglass
line post

66'
6'

Fiberglass
stays

22'
11'

Fiberglass
line post
Charged wire
Ground wire

+ 8"
- 8"
+ 8"
- 8"
+ 8"
+
+
+
-

Fiberglass
stay

8"
8"
8"
4"
4"
4"
4"

Trip wire
8"
6"

Note:
Drawing not to scale

Ground
level

Fig. 4. High-tensile, electric, antipredator fence.

Coyotes and other predators occasionally become “trapped” inside electric
fences. These animals receive a shock
as they enter the pasture and subsequently avoid approaching the fence to
escape. In some instances the captured
predator may be easy to spot and
remove from the pasture, but in
others, particularly in large pastures
with rough terrain, the animal may be
difficult to remove.
Electric Modification of Existing
Fences. The cost to completely

replace old fences with new ones,
whether conventional or electric, can
be substantial. In instances where
existing fencing is in reasonably good
condition, the addition of one to several charged wires can significantly
enhance the predator-deterring ability
of the fence and its effectiveness for
controlling livestock (Fig. 5). A
charged trip wire placed 6 to 8 inches
(15 to 230 cm) above the ground about
8 to 10 inches (20 to 25 cm) outside the
fence is often effective in preventing
coyotes from digging and crawling under. This single addition to an existing
fence is often the most effective and
economical way to fortify a fence
against coyote passage.
If coyotes are climbing or jumping a
fence, charged wires can be added to
the top and at various intervals. These
wires should be offset outside the
fence. Fencing companies offer offset
brackets to make installation relatively
simple. The number of additional
wires depends on the design of the
original fence and the predicted habits
of the predators.

Outrigger post
with four wires

Fig. 5. Existing woven-wire livestock fence modified with electrified wire.
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Portable Electric Fencing. The

advent of safe, high-energy chargers
has led to the development of a variety
of portable electric fences. Most are
constructed with thin strands of wire
running through polyethylene twine or
ribbon, commonly called polywire or
polytape. The polywire is available in
single and multiple wire rolls or as
mesh fencing of various heights. It can
be quickly and easily installed to serve

as a temporary corral or to partition
off pastures for controlled grazing.
Perhaps the biggest advantage of portable electric fencing is the ability to set
up temporary pens to hold livestock at
night or during other predator control
activities. Portable fencing increases
livestock management options to
avoid places or periods of high predation risk. Range sheep that are not
accustomed to being fenced, however,
may be difficult to contain in a portable fence.
Fencing and Predation Management. The success of various types of

fencing in keeping out predators has
ranged from poor to excellent. Density
and behavior of coyotes, terrain and
vegetative conditions, availability of
prey, size of pastures, season of the
year, design of the fence, quality of
construction, maintenance, and other
factors all interplay in determining
how effective a fence will be. Fencing
is most likely to be cost-effective where
the potential for predation is high,
where there is potential for a high
stocking rate, or where electric modification of existing fences can be used.
Fencing can be effective when incorporated with other means of predation
control. For example, combined use of
guarding dogs and fencing has
achieved a greater degree of success
than either method used alone. An
electric fence may help keep a guarding dog in and coyotes out of a pasture. If an occasional coyote does pass
through a fence, the guarding dog can
keep it away from the livestock and
alert the producer by barking.
Fencing can also be used to concentrate predator activity at specific places
such as gateways, ravines, or other
areas where the animals try to gain
access. Traps and snares can often be
set at strategic places along a fence to
effectively capture predators. Smaller
pastures are easier to keep free from
predators than larger ones encompassing several square miles (km2).
Fencing is one of the most beneficial
investments in predator damage control and livestock management where
practical factors warrant its use.

As a final note, fences can pose problems for wildlife. Barrier fences in particular exclude not only predators, but
also many other wildlife species. This
fact should be considered where fencing intersects migration corridors for
wildlife. Ungulates such as deer may
attempt to jump fences, and they occasionally become entangled in the top
wires.
Cultural Methods and Habitat
Modification

At the present time, there are no documented differences in the vulnerability
of various breeds of sheep to coyote or
dog predation because there has been
very little research in this area. Generally, breeds with stronger flocking
behaviors are less vulnerable to predators.
A possible cause of increased coyote
predation to beef cattle calves is the
increased use of cattle dogs in herding.
Cows herded by dogs may not be as
willing to defend newborn calves from
coyotes as those not accustomed to
herding dogs.
Flock or Herd Health. Healthy

sheep flocks and cow/calf herds have
higher reproductive rates and lower
overall death losses. Coyotes often
prey on smaller lambs. Poor nutrition
means weaker or smaller young, with
a resultant increased potential for predation. Ewes or cows in good condition through proper nutrition will raise
stronger young that may be less vulnerable to coyote predation.
Record Keeping. Good record-

keeping and animal identification systems are invaluable in a livestock
operation for several reasons. From the
standpoint of coyote predation,
records help producers identify loss
patterns or trends to provide baseline
data that will help determine what
type and amount of coyote damage
control is economically feasible.
Records also aid in identifying critical
problem areas that may require attention. They may show, for example, that
losses to coyotes are high in a particular pasture in early summer, thus highlighting the need for preventive
control in that area.

Counting sheep and calves regularly is
important in large pastures or areas
with heavy cover where dead livestock
could remain unnoticed. It is not
unusual for producers who do not
regularly count their sheep to suffer
fairly substantial losses before they
realize there is a problem. Determining
with certainty whether losses were due
to coyotes or to other causes may
become impossible.
Season and Location of Lambing
or Calving. Both season and location

of lambing and calving can significantly affect the severity of coyote predation on sheep or calves. The highest
predation losses of sheep and calves
typically occur from late spring
through September due to the food
requirements of coyote pups. In the
Midwest and East, some lambing or
calving occurs between October and
December, whereas in most of the
western states lambing or calving
occurs between February and May. By
changing to a fall lambing or calving
program, some livestock producers
have not only been able to diversify
their marketing program, but have
also avoided having a large number of
young animals on hand during periods
when coyote predation losses are typically highest.
Shortening lambing and calving periods by using synchronized or group
breeding may reduce predation by
producing a uniform lamb or calf crop,
thus reducing exposure of small livestock to predation. Extra labor and
facilities may be necessary, however,
when birthing within a concentrated
period. Some producers practice early
weaning and do not allow young to go
to large pastures, thus reducing the
chance of coyote losses. This also gives
orphaned and weak young a greater
chance to survive.
The average beef cattle calf production
is about 78% nationwide. First-calf
heifers need human assistance to give
birth to a healthy calf about 40% of the
time. Cow/calf producers who average 90% to 95% calf crops generally
check their first-calf heifers every 2
hours during calving. Also, most good
producers place first-calf heifers in
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small pastures (less than 160 acres [64
ha]). When all cows are bred to produce calves in a short, discreet (e.g.
60-day) period, production typically
increases and predation losses
decrease. The birth weight of calves
born to first-calf heifers can be decreased by using calving-ease bulls,
thus reducing birthing complications
that often lead to coyote predation.
Producers who use lambing sheds or
pens for raising sheep and small pastures or paddocks for raising cattle
have lower predation losses than those
who lamb or calve in large pastures or
on open range. The more human presence around sheep, the lower the predation losses. Confining sheep entirely
to buildings virtually eliminates predation losses.
Corrals. Although predation can

occur at any time, coyotes tend to kill
sheep at night. Confining sheep at
night is one of the most effective
means of reducing losses to predation.
Nevertheless, some coyotes and many
dogs are bold enough to enter corrals
and kill sheep. A “coyote-proof” corral
is a wise investment. Coyotes are more
likely to attack sheep in unlighted corrals than in corrals with lights. Even if
the corral fence is not coyote-proof, the
mere fact that the sheep are confined
reduces the risk of predation. Penning
sheep at night and turning them out at
mid-morning might reduce losses. In
addition, coyotes tend to be more
active and kill more sheep on foggy or
rainy days than on sunny days. Keeping the sheep penned on foggy or rainy
days may be helpful.
Aside from the benefits of livestock
confinement, there are some problems
associated it. Costs of labor and materials associated with building corrals,
herding livestock, and feeding livestock must be considered. In addition,
the likelihood of increased parasite
and disease problems may inhibit
adoption of confinement as a method
of reducing damage.
Carrion Removal. Removal and

proper disposal of dead sheep and
cattle are important since livestock carcasses tend to attract coyotes,
habituating them to feed on livestock.
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Some producers reason that coyotes
are less likely to kill livestock if there is
carrion available. This may be a valid
preventative measure if an adequate
supply of carrion can be maintained
far away from livestock. If a coyote
becomes habituated to a diet of livestock remains, however, it may turn to
killing livestock in the absence of carcasses. Wherever there is easily accessible carrion, coyotes seem to gather
and predation losses are higher. Conversely, where carrion is generally not
available, losses are lower. A study in
Canada showed that the removal of
livestock carcasses significantly
reduced overwinter coyote populations and shifted coyote distributions
out of livestock areas.
Habitat Changes. Habitat features
change in some areas, depending on
seasonal crop growth. Some cultivated
fields are devoid of coyotes during
winter but provide cover during the
growing season, and a corresponding
increase in predation on nearby livestock may occur.

The creation of nearly 40 million acres
(16 million ha) of Conservation
Reserve Program (CRP) acres may
benefit many species of wildlife,
including predators. These acres harbor prey for coyotes and foxes, and an
increase in predator populations can
reasonably be predicted. Clearing
away weeds and brush from CRP
areas may reduce predation problems
since predators usually use cover in
their approach to livestock. Generally,
the more open the area where livestock are kept, the less likely that
coyote losses will occur. Often junk
piles are located near farmsteads.
These serve as good habitat for rabbits
and other prey and may bring coyotes
into close proximity with livestock,
increasing the likelihood for opportunistic coyotes to prey on available livestock. Removing junk piles may be a
good management practice.
Pasture Selection. If sheep or beef

cattle are not lambed or calved in
sheds or lots, the choice of birthing
pastures should be made with potential coyote predation problems in
mind. Lambs and calves in remote or
rugged pastures are usually more vul-

nerable to coyote predation than those
in closer, more open, and smaller pastures. In general, a relatively small,
open, tightly fenced pasture that can
be kept under close surveillance is a
good choice for birthing livestock that
are likely targets of coyotes. Past experience with predators as well as
weather and disease considerations
should also serve as guides in the
selection of birthing pastures.
A factor not completely understood is
that, at times, coyotes and other predators will kill in one pasture and not in
another. Therefore, changing pastures
during times of loss may reduce predation. There may seem to be a relationship between size of pasture and
predator losses, with higher loss rates
reported in larger pastures. In reality,
loss rates may not be related as much
to pasture size as to other local conditions such as slope, terrain, and human
populations. Hilly or rugged areas are
typically sparsely populated by humans and are characterized by large
pastures. These conditions are ideal for
coyotes.
Sheep pastures that contain or are
adjacent to streams, creeks, and rivers
tend to have more coyote problems
than pastures without such features.
Water courses serve as hunting and
travel lanes for coyotes.
Herders. Using herders with sheep or
cattle in large pastures can help reduce
predation, but there has been a trend
away from herders in recent years
because of increasing costs and a
shortage of competent help. Nevertheless, tended flocks or herds receive
closer attention than untended livestock, particularly in large pastures,
and problems can be solved before
they become serious. We recommend
two herders per band of range sheep.
If herders aren’t used, daily or periodic
checking of the livestock is a good husbandry practice.
Frightening Devices and
Repellents

Frightening devices are useful for
reducing losses during short periods
or until predators are removed. The
devices should not be used for long

periods of time when predation is not
a problem. To avoid acclimation you
can increase both the degree and duration of effectiveness by varying the
position, appearance, duration, or frequency of the frightening stimuli, or
using them in various combinations.
Many frightening methods have been
ridiculed in one way or another; nevertheless, all of the techniques discussed
here have helped producers by saving
livestock and/or buying some time to
institute other controls.
Lights. A study involving 100 Kansas
sheep producers showed that using
lights above corrals at night had the
most marked effect on losses to coyotes of all the devices examined. Out
of 79 sheep killed by coyotes in corrals,
only three were killed in corrals with
lights. Nearly 40% of the producers in
the study used lights over corrals.
There was some indication in the
study that sheep losses to dogs were
higher in lighted corrals, but the
sample size for dog losses was small
and the results inconclusive. Most of
the producers (80%) used mercury
vapor lights that automatically turned
on at dusk and off at dawn.

Another advantage of lighted corrals is
that coyotes are more vulnerable when
they enter the lighted area. Coyotes
often establish a fairly predictable pattern of killing. When this happens in a
lighted corral, it is possible for a producer to wait above or downwind of
the corral and to shoot the coyote as it
enters. Red or blue lights may make
the ambush more successful since coyotes appear to be less frightened by
them than by white lights.
Revolving or flashing the lights may
enhance their effectiveness in frightening away predators. There is some
speculation that the old oil lamps used
in highway construction repelled
coyotes, presumably because of their
flickering effect.
Bells and Radios. Some sheep producers place bells on some or all of
their sheep to discourage predators.
Where effects have been measured,
however, no difference in losses was
detected.

Some producers use a radio tuned to
an all-night station to temporarily
deter coyotes, dogs, and other predators.
Vehicles. Parking cars or pickups in
the area where losses are occurring often reduces predation temporarily.
Effectiveness can be improved or
extended by frequently moving the
vehicle to a new location. Some producers place a replica of a person in
the vehicle when losses are occurring
in the daylight. If predators continue
to kill with vehicles in place, the
vehicle serves as a comfortable blind in
which to wait and shoot offending
predators.
Propane Exploders. Propane
exploders produce loud explosions at
timed intervals when a spark ignites a
measured amount of propane gas. On
most models, the time between explosions can vary from about 1 minute to
15 minutes. Their effectiveness at
frightening coyotes is usually only
temporary, but it can be increased by
moving exploders to different locations and by varying the intervals between explosions. In general, the timer
on the exploder should be set to fire
every 8 to 10 minutes, and the location
should be changed every 3 or 4 days.
In cattle pastures, these devices should
be placed on rigid stands above the
livestock. Normally, the exploder
should be turned on just before dark
and off at daybreak, unless coyotes are
killing livestock during daylight hours.
Motion sensors are now available and
likely improve their effectiveness,
though it is still only temporary.
Exploders are best used to reduce
losses until more permanent control or
preventive measures can be implemented. In about 24 coyote depredation complaints over a 2-year period in
North Dakota, propane exploders
were judged to be successful in stopping or reducing predation losses until
offending coyotes could be removed.
“Success time” of the exploders appears to depend a great deal on how
well they are tended by the livestock
producer.
Strobe Lights and Sirens. The
USDA’s Denver Wildlife Research

Fig. 6. Electronic Guard frightening device

Center developed a frightening device
called the Electronic Guard (EG) (Fig.
6). The EG consists of a strobe light
and siren controlled by a variable
interval timer that is activated at night
with a photoelectric cell. In tests conducted in fenced pastures, predation
was reduced by about 89%. The device
is used in Kansas and other states to
protect cows/calves from coyote predation. Most research on the effectiveness of this device, however, has been
done on sheep operations. Suggestions
for using the unit differ for pastured
sheep and range operations.
To use the EG in fenced pastures (farm
flocks):
1. Place EGs above the ground on
fence posts, trees, or T-posts so they
can be heard and seen at greater
distances and to prevent livestock
from damaging them.
2. Position EGs so that rain water cannot enter them and cause a malfunction.
3. Locate EGs so that light can enter
the photocell port or window. If
positioned in deep shade, they may
not turn on or off at the desired
times.
4. The number of EGs used to protect
sheep in fenced pastures depends
on pasture size, terrain features, and
the amount and height of vegetation
in or around the pasture. In general,
at least two units should be used in
small (20 to 30 acres [8 to 12 ha]),
level, short-grass pastures. Three to
four units should be used in larger
(40 to 100 acres [16 to 40 ha]), hilly,
tall grass, or wooded pastures.
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5. Don’t use EGs in pastures larger
than about 100 acres (40 ha) because
their effective range is limited. The
device could be useful in larger pastures when placed near areas where
sheep congregate and bed at night.
6. EGs should be placed on high spots,
where kills have been found, at the
edge of wooded areas, near or on
bedgrounds, or near suspected
coyote travelways. They should be
moved to different locations every
10 to 14 days to reduce the likelihood of coyotes getting used to
them.
To use the EG in open range (herded
or range sheep):
1. The number of EGs used will
depend on the number of sheep in
the band and the size of the
bedground. Four units should be
used to protect bands of 1,000 ewes
and their lambs.
2. When possible, place one EG in the
center of the bedground and the
other three around the edge of the
bedground. Try to place the units
on coyote travelways.
3. EGs should be placed on high
points, ridge tops, edges of clearings, or on high rocks or
outcroppings. Hang the devices on
tree limbs 5 to 7 feet (1.5 to 2.1 m)
above ground level. If used above
timberline or in treeless areas, hang
them from a tripod of poles.
4. Herders who bed their sheep tightly
will have better results than those
who allow sheep to bed over large
areas. Sheep that are bedded about
200 yards (166 m) or less in diameter, or are spread out not more
than 200 to 400 yards (166 to 332 m)
along a ridge top, can usually be
protected with EGs.
Repellents. The notion of repelling

coyotes from sheep or calves is
appealing, and during the 1970s, university and government researchers
tested a wide variety of potentially repellent chemical compounds on sheep.
Both olfactory (smell) and gustatory
(taste) repellents were examined. The
underlying objective was to find a
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compound that, when applied to
sheep, would prevent coyotes from
killing them. Tests were conducted
with various prey species including
rabbits, chickens, and sheep. Some
repellents were applied by dipping target animals in them, others were
sprayed on, and some were applied in
neck collars or ear tags.
Coyotes rely heavily on visual cues
while stalking, chasing, and killing
their prey. Taste and smell are of lesser
importance in actually making the kill.
These factors may in part account for
the fact that the repellent compounds
were not able to consistently prevent
coyotes from killing, although some of
the repellents were obviously offensive
to coyotes and prevented them from
consuming the killed prey. Several
compounds were tested on sheep
under field conditions, but none
appeared to offer significant, prolonged protection.
If an effective chemical repellent were
to be found, the obstacles in bringing it
to industry use would be significant.
The compound would not only need
to be effective, but also persistent
enough to withstand weathering while
posing no undue risk to the sheep,
other animals, or the environment. It
would also have to withstand the rigorous Environmental Protection
Agency (EPA) approval process.
High-frequency sound has also been
tested as a repellent for coyotes, but
the results were no more encouraging
than for chemical repellents. Coyotes,
like dogs, responded to particular
sound frequencies and showed some
aversion to sounds broadcast within
one foot (30 cm) of their ear. Researchers, however, were unable to broadcast the sound a sufficient distance to
test the effects under field conditions.
Aversive Conditioning. The objective of aversive conditioning is to feed
a coyote a preylike bait laced with an
aversive agent that causes the coyote
to become ill, resulting in subsequent
avoidance of the prey. Most of the
research on this technique has
involved the use of lithium chloride, a
salt, as the aversive agent.

Aversive conditioning is well documented for averting rodents from food
sources, but significant problems must
be overcome before the method can be
used to reduce coyote predation on
sheep. Coyotes must be induced to eat
sheeplike baits that have been treated
with the aversive chemical. The chemical must cause sufficient discomfort,
such as vomiting, to cause coyotes to
avoid other baits. Furthermore, the
avoidance must be transferred to live
sheep and must persist long enough
without reinforcement for the method
to offer realistic protection to sheep.
To date, pen and field tests with
aversive conditioning have yielded
conflicting and inconclusive results. It
does not appear that aversive conditioning is effective in reducing predation, but additional field tests would
be useful.
Guarding Animals.
Livestock Guarding Dogs. A live-

stock guarding dog is one that generally stays with sheep or cattle without
harming them and aggressively repels
predators. Its protective behaviors are
largely instinctive, but proper rearing
plays a part. Breeds most commonly
used today include the Great Pyrenees,
Komondor, Anatolian Shepherd, and
Akbash Dog (Fig. 7). Other Old World
breeds used to a lesser degree include
Maremma, Sharplaninetz, and Kuvasz.
Crossbreeds are also used.
The characteristics of each sheep
operation will dictate the number of
dogs required for effective protection
from predators. If predators are scarce,
one dog is sufficient for most fenced
pasture operations. Range operations
often use two dogs per band of sheep.
The performance of individual dogs
will differ based on age and experience. The size, topography, and habitat
of the pasture or range must also be
considered. Relatively flat, open areas
can be adequately covered by one dog.
When brush, timber, ravines, and hills
are in the pasture, several dogs may be
required, particularly if the sheep are
scattered. Sheep that flock and form a
cohesive unit, especially at night, can
be protected by one dog more effectively than sheep that are continually

working unless the dog is chained or
confined while the control takes place.
Dogs caught in a steel trap set for
predators are rarely injured seriously if
they are found and released within a
reasonable period of time. If snares
and traps are used where dogs are
working, the producer should: (1)
encourage the use of sets and devices
that are likely not to injure the dog if it
is caught, and (2) know where traps
and snares are set so they can be
checked if a dog is missing. Aerial
hunting, as well as calling and shooting coyotes, should pose no threat to
guarding dogs. Ensuring the safety of
the dog is largely the producer’s
responsibility.
Fig. 7. Livestock guarding dog (Akbash dog)

scattered and bedded in a number of
locations.
The goal with a new puppy is to channel its natural instincts to produce a
mature guardian dog with the desired
characteristics. This is best accomplished by early and continued association with sheep to produce a bond
between the dog and sheep. The optimum time to acquire a pup is between
7 and 8 weeks of age. The pup should
be separated from litter mates and
placed with sheep, preferably lambs,
in a pen or corral from which it can’t
escape. This socialization period
should continue with daily checks
from the producer until the pup is
about 16 weeks old. Daily checks don’t
necessarily include petting the pup.
The primary bond should be between
the dog and the sheep, not between the
dog and humans. The owner, however, should be able to catch and handle the dog to administer health care
or to manage the livestock. At about 4
months, the pup can be released into a
larger pasture to mingle with the other
sheep.
A guarding dog will likely include
peripheral areas in its patrolling. Some
have been known to chase vehicles
and wildlife and threaten children and
cyclists. These activities should be discouraged. Neighbors should be alerted

to the possibility that the dog may
roam onto their property and that
some predator control devices such as
traps, snares, and M-44s present a
danger to it. Many counties enforce
stringent laws regarding owner
responsibility for damage done by
roaming dogs. It is in the best interests
of the owner, dog, and community to
train the dog to stay in its designated
area.
The use of guarding dogs does not
eliminate the need for other predation
control actions. They should, however,
be compatible with the dog’s behavior.
Toxicants (including some insecticides
and rodenticides) used to control various pest species can be extremely hazardous to dogs and are therefore not
compatible with the use of guarding
dogs.
The M-44 is particularly hazardous to
dogs. Some people have successfully
trained their dogs to avoid M-44s by
allowing the dog to set off an M-44
filled with pepper or by rigging the
device to a rat trap. The unpleasant
experience may teach the dog to avoid
M-44s, but the method is not foolproof—one error by the dog, and the
result is usually fatal. With the exception of toxic collars, which are not legal
in all states, toxicants should not be
used in areas where guarding dogs are

Dogs may be viewed as a first line of
defense against predation in sheep and
cow/calf operations in some cases.
Their effectiveness can be enhanced by
good livestock management and by
eliminating predators with suitable
removal techniques.
Donkeys. Although the research has

not focused on donkeys as it has on
guarding dogs, they are gaining in
popularity as protectors of sheep and
goat flocks in the United States. A
recent survey showed that in Texas
alone, over 2,400 of the 11,000 sheep
and goat producers had used donkeys
as guardians.
The terms donkey and burro are synonymous (the Spanish translation of
donkey is burro) and are used interchangeably. Donkeys are generally
docile to people, but they seem to
have an inherent dislike of dogs and
other canids, including coyotes and
foxes. The typical response of a donkey to an intruding canid may include
braying, bared teeth, a running attack,
kicking, and biting. Most likely it is
acting out of aggression toward the
intruder rather than to protect the
sheep. There is little information on a
donkey’s effectiveness with noncanid
predators such as bears, mountain
lions, bobcats, or birds of prey.
Reported success of donkeys in reducing predation is highly variable.
Improper husbandry or rearing practices and unrealistic expectations
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probably account for many failures.
Donkeys are significantly cheaper to
obtain and care for than guarding
dogs, and they are probably less prone
to accidental death and premature
mortality than dogs. They may provide a longer period of useful life than
a guarding dog, and they can be used
with relative safety in conjunction with
snares, traps, M-44s, and toxic collars.
Researchers and livestock producers
have identified several key points to
consider when using a donkey for predation control:
1. Use only a jenny or a gelded jack.
Intact jacks are too aggressive and
may injure livestock. Some jennies
and geldings may also injure livestock. Select donkeys from
medium-sized stock.
2. Use only one donkey per group of
sheep. The exception may be a
jenny with a foal. When two or
more adult donkeys are together or
with a horse, they usually stay
together, not necessarily near the
sheep. Also avoid using donkeys in
adjacent pastures since they may
socialize across the fence and ignore
the sheep.
3. Allow about 4 to 6 weeks for a
naive donkey to bond to the sheep.
Stronger bonding may occur when
a donkey is raised from birth with
sheep.
4. Avoid feeds or supplements containing monensin or lasolacid. They
are poisonous to donkeys.
5. Remove the donkey during lambing, particularly if lambing in confinement, to avoid injuries to lambs
or disruption of the lamb-ewe bond.
6. Test a new donkey’s response to
canids by challenging it with a dog
in a pen or small pasture. Discard
donkeys that don’t show overt
aggression to an intruding dog.
7. Use donkeys in smaller (less than
600 acres [240 ha]), relatively open
pastures with not more than 200 to
300 head of livestock. Large pastures with rough terrain and vegetation and widely scattered livestock
lessen the effectiveness of a donkey.
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Llamas. Like donkeys, llamas have an

inherent dislike of canids, and a growing number of livestock producers are
successfully using llamas to protect
their sheep. A recent study of 145
ranches where guard llamas were used
to protect sheep revealed that average
losses of sheep to predators decreased
from 26 to 8 per year after llamas were
employed. Eighty percent of the
ranchers surveyed were “very satisfied” or “satisfied” with their llamas.
Llamas reportedly bond with sheep
within hours and offer advantages
over guarding dogs similar to those
described for donkeys.
Other Animals. USDA’s Agricultural
Research Service tested the bonding of
sheep to cattle as a method of protecting sheep from coyote predation.
There was clearly some protection
afforded the sheep that remained near
cattle. Whether this protection resulted
from direct action by the cattle or by
the coyotes’ response to a novel stimulus is uncertain. Later studies with
goats, sheep, and cattle confirmed that
when either goats or sheep remained
near cattle, they were protected from
predation by coyotes. Conversely,
goats or sheep that grazed apart from
cattle, even those that were bonded,
were readily preyed on by coyotes.

There are currently no research data
available on the ideal ratio of cattle to
sheep, the breeds of cattle, age of cattle
most likely to be used successfully, or
on the size of bonded groups to obtain
maximum protection from predation.
Multispecies grazing offers many
advantages for optimum utilization of
forage, and though additional study
and experience is needed, it may also
be a tool for coyote damage control.
Any animal that displays aggressive
behavior toward intruding coyotes
may offer some benefit in deterring
predation. Other types of animals
reportedly used for predation control
include goats, mules, and ostriches.
Coyotes in particular are suspicious of
novel stimuli. This behavior is most
likely the primary reason that many
frightening tactics show at least temporary effectiveness.

Toxicants

Pesticides have historically been an
important component in an integrated
approach to controlling coyote damage, but their use is extremely
restricted today by federal and state
laws. All pesticides used in the United
States must be registered with the EPA
under the provisions of FIFRA and
must be used in accordance with label
directions. Increasingly restrictive
regulations implemented by EPA
under the authority of FIFRA, the
National Environmental Policy Act
(NEPA), presidential order, and the
Endangered Species Act have resulted
in the near elimination of toxicants
legally available for predator damage
control.
The only toxicants currently registered
for mammalian predator damage control are sodium cyanide, used in the
M-44 ejector device, and Compound
1080 (sodium monofluoroacetate), for
use in the livestock protection collar.
These toxicants are Restricted Use Pesticides and may be used only by certified pesticide applicators. Information
on registration status and availability
of these products in individual states
may be obtained from the respective
state’s department of agriculture.
Sodium Cyanide in the M-44. The

M-44 is a spring-activated device used
to expel sodium cyanide into an
animal’s mouth. It is currently registered by EPA for use by trained personnel in the control of depredating
coyotes, foxes, and dogs.
The M-44 consists of a capsule holder
wrapped in an absorbent material, an
ejector mechanism, a capsule containing approximately 0.9 grams of a powdered sodium cyanide mixture, and a
5- to 7-inch (15- to 18-cm) hollow stake
(Fig. 8). For most effective use, set
M-44s in locations similar to those for
good trap sets. Drive the hollow stake
into the ground. Cock the ejector unit
and secure it in the stake. Screw the
wrapped capsule holder containing the
cyanide capsule onto the ejector unit,
and apply fetid meat bait to the capsule holder. Coyotes attracted by the
bait will try to bite the baited capsule
holder. When the M-44 is pulled, the

their ability to remain effective during
rain, snow, and freezing conditions.

c

d

b

a

Fig. 8. The M-44 device consists of the (a) base,
(b) ejector, (c) capsule holder, and (d) cyanidecontaining plastic capsule.

spring-activated plunger propels
sodium cyanide into the animal’s
mouth, resulting in death within a few
seconds.
The M-44 is very selective for canids
because of the attractants used and the
unique requirement that the device be
triggered by pulling on it. While the
use of traps or snares may present a
hazard to livestock, M-44s can be used
with relative safety in pastures where
livestock are present. Although not
recommended, they can also be used
in the presence of livestock guarding
dogs if the dogs are first successfully
conditioned to avoid the devices. This
can be done by allowing them to pull
an M-44 loaded with pepper. An additional advantage of M-44s over traps is

While M-44s can be used effectively as
part of an integrated damage control
program, they do have several disadvantages. Because canids are less
responsive to food-type baits during
warm weather when natural foods are
usually abundant, M-44s are not as
effective during warmer months as
they are in cooler weather. M-44s are
subject to a variety of mechanical malfunctions, but these problems can be
minimized if a regular maintenance
schedule is followed. A further disadvantage is the tendency for the cyanide
in the capsules to absorb moisture over
time and to cake, becoming ineffective.
Maximum effectiveness of M-44s is
hampered by the requirement to follow 26 use restrictions established by
the EPA in the interest of human and
environmental safety. The M-44 is not
registered for use in all states, and in
those where it is registered, the state
may impose additional use restrictions. A formal training program is
required before use of M-44s. Some
states allow its use only by federal
ADC specialists, whereas other states
may allow M-44s to be used by trained
and certified livestock producers.
1080 Livestock Protection Collar.

The livestock protection collar (LP
collar or toxic collar) is a relatively
new tool used to selectively kill
coyotes that attack sheep or goats.
Collars are placed on sheep or goats
that are pastured where coyotes are
likely to attack. Each collar contains a
small quantity (300 mg) of Compound
1080 solution. The collars do not
attract coyotes, but because of their
design and position on the throat,
most attacking coyotes will puncture
the collar and ingest a lethal amount of
the toxicant. Unlike sodium cyanide,
1080 is slow-acting, and a coyote
ingesting the toxicant will not exhibit
symptoms or die for several hours. As
a result, sheep or goats that are
attacked are usually killed. The collar
is registered only for use against
coyotes and may be placed only on
sheep or goats.

The LP collar must be used in conjunction with specific sheep and goat husbandry practices to be most effective.
Coyote attacks must be directed or targeted at collared livestock. This may
be accomplished by temporarily placing a “target” flock of perhaps 20 to 50
collared lambs or kids and their
uncollared mothers in a pasture where
coyote predation is likely to occur,
while removing other sheep or goats
from that vicinity. In situations where
LP collars have been used and found
ineffective, the common cause of failure has been poor or ineffective targeting. It is difficult to ensure effective
targeting if depredations are occurring
infrequently. In most instances, only a
high and regular frequency of depredations will justify spending the time,
effort, and money necessary to become
trained and certified, purchase collars,
and use them properly.
The outstanding advantage in using
the LP collar is its selectivity in eliminating individual coyotes that are
responsible for killing livestock. The
collar may also be useful in removing
depredating coyotes that have eluded
other means of control. Disadvantages
include the cost of collars (approximately $20 each) and livestock that
must be sacrificed, more intensive
management practices, and the costs
and inconvenience of complying with
use restrictions, including requirements for training, certification, and
record keeping. One use restriction
limits the collars to use in fenced pastures only. They cannot be used to protect sheep on open range. Also, collars
are not widely available, because they
are registered for use in only a few
states.
Fumigants

Carbon monoxide is an effective burrow fumigant recently re-registered by
the EPA. Gas cartridges, which contain
65% sodium nitrate and 35% charcoal,
produce carbon monoxide, carbon
dioxide, and other noxious gases when
ignited. They were registered by the
EPA in 1981 for control of coyotes in
dens only. This is the only fumigant
currently registered for this purpose.
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Trapping

There are many effective methods for
trapping coyotes, and success can be
enhanced by considering several key
points. Coyotes learn from past events
that were unpleasant or frightening,
and they often avoid such events in the
future. In spring and summer, most
coyotes limit their movements to a
small area, but in late summer, fall,
and winter they may roam over a
larger area. Coyotes follow regular
paths and crossways, and they prefer
high hills or knolls from which they
can view the terrain. They establish
regular scent posts along their paths,
and they depend on their ears, nose,
and eyes to sense danger.
The following describes one method of
trapping that has proven effective for
many beginners.
Items Needed to Set a Coyote Trap:

7.

Roll of plastic sandwich bags to
cover and prevent soil from getting under the pan of the trap.

8.

Screen sifter for sifting soil over
the traps.

9.

Rib bone for leveling off soil over
the traps once they are set in place
and covered.

10. Bottle of coyote urine to attract the
coyote to the set (keep urine away
from other equipment).
Locating the Set. Coyotes travel where

walking is easy, such as along old roads,
and they have preferred places to travel,
hunt, rest, howl, and roam. Do not set
traps directly in a trail but to one side
where coyotes may stop, such as on a
hilltop, near a gate, or where cover
changes. Make the set on level ground to
ensure that the coyote walks across level
ground to it.

4.

Straight claw hammer to dig a
hole in the ground for trap placement and to pound the stake into
the ground.

5.

Leather gloves to protect fingers
while digging the trap bed.

Good locations for a set are often indicated by coyote tracks. The following
are good locations on most farms and
ranches for setting traps: high hills and
saddles in high hills; near isolated land
features or isolated bales of hay; trail
junctions, fences, and stream crossings;
pasture roads, livestock trails, waterways, game trails, and dry or shallow
creek beds; near pond dams, field borders, field corners, groves of trees, and
eroded gullies; sites near animal carcasses, bone or brush piles; and under
rim rocks.

6.

Cloth (or canvas) feed sack to
kneel on while digging a trap bed
and pounding the stake.

Making the Set. Place three to five
trap sets near the area where coyotes
have killed livestock.

1.

One 5-gallon (19-l) plastic bucket
to carry equipment.

2.

Two No. 3 or No. 4 traps per set.

3. One 18- to 24-inch (46- to 61-cm)
stake for holding both traps in
place.

Fig. 9. A piece of canvas, about 3 feet x 6 feet, used as a kneeling
cloth, makes preparing the trap site much easier.
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1. First, observe the area where the
losses are occurring and look for
tracks and droppings to determine
the species responsible. Study the
paths used by predators. If you
have 4 hours to spend setting traps,
spend at least 3 of them looking for
coyote sign.
2. Decide where to place the trap sets.
Always place them in an open, flat
area because of wind currents, dispersion of scent, and visibility. Never
place traps uphill or downhill from
the coyote’s expected path of
approach. Look for open places where
coyote tracks indicate that the animal
milled around or stopped.
3. Place the set upwind from the path (or
site of coyote activity) so the prevailing wind will carry the scent across
the area of expected coyote activity.
4. Choose a level spot as close as possible to, but not directly on, the coyote’s
path. The coyote’s approach should
never be over dry leaves, tall grass,
stones, sticks, weeds, or rough ground.
Make each set where the coyote has
clear visibility as it approaches.
5. Place the set using two No. 3 traps
with a cold-shut chain repair link
affixed to the top of a steel stake. The
link should swivel around the stake
top. The stake should be at least 18
inches (46 cm) long, or longer if the
soil is loose. Use two stakes set at an
angle to each other if the soil will not
hold with a single stake.
Figures 9 through 29 illustrate the procedures for making a set.

Fig. 10. Kneel down on the cloth and outline a trench approximately
3 feet long, 7 inches wide, and 2 inches deep. Dig the trench so that it
runs lengthwise to the prevailing wind.

Fig 11. Dig out the soil with tools and by hand.

Fig 14. Compress this spring below the jaw hinge, then bend the
spring as shown above.

Fig. 12. Pile the excavated soil from the trench on the kneeling
cloth.

Fig 15. Hold the compressed spring with your right leg as shown
above, then compress the left spring. Hold this spring down with
your left hand.

Fig. 13. Place one of the traps on your left leg just above your knee.
Grasp the trap spring nearest your right leg as shown, and
compress the spring.

Fig. 16. Carefully spread the jaws. Reach under the jaws with your
left hand, holding the pan up while you ease the two springs’
tension so that the trap will remain set.
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Fig. 17. Twist the springs back toward the trigger. Always set the
trap in the ground so that the animal walks into it over the jaw
that is nearest to the bottom of the trench, as shown above.

Fig 20. Take out or add soil until the trap pan and jaws are about
1/2 inch below the level of the surrounding ground. Build a ridge
for the jaw opposite the trigger to sit on. On the side of the trap
that has the trigger, place soil under the trap pan cover on either
side of the trigger to hold the pan cover up tight against the bottom
of the jaws.

Fig. 18. Drive a steel stake into the center of the trench so that the
top of the stake is even with the bottom of the trench. Place one of
the set traps at each end of the trench. Place the trap so it sits
solidly and will not tip if the coyote steps on the spring or jaws.

Fig 21. Stretch the pan cover tightly across the pan and under the
jaws. Pan and jaws should be level and flat. In cold weather,
plastic can be placed under the trap. Place plastic baggies on each
spring and mix table salt with dry soil or peat moss to cover the
trap. Set the other trap as shown above. Place the pan cover so that
the dog or trigger can move upward without binding it in.
Anything that slows the action of the trap can cause a miss or a toe
hold.

Fig. 19. Place canvas, plastic, screen, cloth, wax paper, or a similar
material over the pan and under the trap jaws. Be sure the pan sits
level with the trap jaws.

Fig. 22. Use a sifter of 1/4-inch hail screen on a wood frame, 7 inches
by 10 inches and 2 inches deep. Sift soil from the canvas kneeling
cloth over the set, covering the entire trench back to ground level
(except directly over the traps).

Fig. 23. The trap should be set about 1/4 inch below the level of
the surrounding ground. The set must look natural. The soil
around the trap and over the springs, chains, and stake should be
packed to the same firmness as the ground the coyote walks on in
its approach to the set. Only soft soil should be directly over the
trap pan within the set jaw area. Use a curved stick, brush, or rib
bone to level soil over the trap.

Fig. 26. Carefully brush out all tracks and signs of activity.

Fig. 24. Place an object over the buried stake that can be easily
seen; the further away it can be seen, the better. Use an old, dried
bleached bone, a dried cow chip, a small bush or clump of grass,
an old dried root, a small stake, or a stump. The object should be
about 6 to 8 inches high and be very visible.

Fig. 27. Use the canvas kneeling cloth to carry away all loose soil.
This cloth can also be used to carry soil to the set. In summer it is a
good idea to store fine dry soil for use in winter. You can often
locate dry soil in wet weather under bridges, on cut banks, or in
old sheds.

Fig. 25. Place a tablespoon of coyote urine on the projection. When
smelling the scent and seeing the projection, the coyote will likely
walk directly into the wind and step into a trap as it approaches
the projection. A coyote dropping placed nearby will improve the
set.

Fig. 28. Discard the material removed from the trap site.
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gripping traps are dangerous and illegal in some states for catching coyotes.
When pet dogs might be present, use a
padded-jaw No. 3 double coilspring
trap.

Fig. 29. Leave the trap area as near to its original condition as
possible. The coyote’s keen sense of sight and smell will quickly
alert it to danger.

Always bury the traps and stake in the
ground using dry, finely sifted soil.
One of the most difficult aspects of
using traps is trapping when the
ground is frozen, muddy, wet, or
damp. If the weather is expected to
turn cold and/or wet, you should use
one or a combination of the following
materials in which to set and cover the
traps: Canadian sphagnum peat moss,
very dry soil, dry manure, buckwheat
hulls, or finely chopped hay. A mixture of one part table salt or calcium
chloride with three parts dry soil will
prevent the soil from freezing over the
trap. When using peat moss or other
dry, fluffy material, cover the material
with a thin layer of dry soil mixed with
1/4 teaspoon of table salt. This will
blend the set with the surrounding soil
and prevent the wind from blowing
peat moss away from the trap. As an
alternative, traps could be set in a bed
of dry soil placed over the snow or frozen ground.
Guiding Coyote Footsteps. Use a
few strategically placed dirt clods,
sticks, small rocks, or stickers around
the set to guide the coyote’s foot to the
traps. Coyotes will tend to avoid the
obstacles and place their feet in bare
areas. Do not use this method to the
extent that the set looks unnatural.
Care of Coyote Traps. New traps

can be used to trap coyotes, but better
results may be obtained by using traps
that have been dyed. Dyeing traps
helps prevent rust and removes odors.
Wood chips or crystals for dyeing
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traps are available from trapping supply outlets. Some trappers also wax
their traps to prevent them from rusting and to extend the life of the traps.
Inevitably, rusting will occur when
traps are in use. It does not harm the
traps, but after their continued use the
rust often will slow the action of the
trap and cause it to miss a coyote.
Traps also become contaminated with
skunk musk, gasoline, oil, blood, or
other odors. It is important that traps
be clean and in good working condition. Rusted traps should be cleaned
with a wire brush to ensure that the
trigger and pan work freely. Check the
chain links for open links. File the triggers and receivers to eliminate all
rounded edges. Make any adjustments
necessary so that the pan will sit level
and the trap perform smoothly.
Size of Traps for Coyotes. There

are many suitable traps for catching
coyotes. Both the No. 3 and No. 4 are
good choices. Many trappers prefer a
No. 3 coilspring round-jawed off-set
trap. It is a good idea to use superweld
kinkless chain. The length of chain varies depending on whether the trap is
staked or a drag is used. A longer
chain should be used with a drag. The
off-set jaws are designed to reduce
broken foot bones, which can allow the
coyote to escape by wriggling out of
the trap. Traps with coil springs are
good coyote traps, but they require
more upkeep than a double longspring trap. The type and size of trap
may be regulated in each state. Body

While additional testing needs to be
conducted, results of research to
reduce injury using padded-jaw traps
have been encouraging. In tests with
No. 3 Soft-Catch® coilsprings, No. 3
NM longsprings, and No. 4 Newhouse
longsprings, capture rates for coyotes
were 95%, 100%, and 100%, respectively. Soft-Catch traps caused the
least visible injury to captured coyotes.
Anchoring Traps. Chain swivels are
necessary for trapping coyotes. One
swivel at the stake, one in the middle
of the chain, and one at the trap are
recommended. Drags (Fig. 30) instead
of stakes can be used where there is an
abundance of brush or trees or where
the ground is too rocky to use a stake.
Use a long chain (5 feet [1.5 m] or
more) on a drag.
Lures and Scents. Coyotes are interested in and may be attracted to odors
in their environment. Commercially
available lures and scents or natural
odors such as fresh coyote, dog, or cat
droppings or urine may produce good
results. Coyote urine works the best.
Problems in Trapping Coyotes.

A great deal of experience is required
to effectively trap coyotes. Trapping by
experienced or untrained people may
serve to educate coyotes, making them
very difficult to catch, even by experienced trappers. Coyotes, however,
exhibit individualized patterns of
behavior. Many, but not all, coyotes
become trap-shy after being caught
and then escaping from a trap. There is
a record of one coyote having been
caught eight times in the same set.
Some coyotes require considerably
more time and thought to trap than
others. With unlimited time, a person
could trap almost any coyote.
If a coyote digs up or springs a trap
without getting caught, reset the trap
in the same place. Then carefully set
one or two traps near the first set. Use
gloves and be careful to hide the traps.
Changing scents or using various

Killing a Trapped Coyote. A coyote
Drag hook with S
link for coyote traps

1 1/2"
offset
twist

Mild steel rod
5/16" diameter
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Side
view
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10 1/2"

About 1" weld
on both sides

Points sharpened and
given 1 1/2" offset
twist

7"

Fig. 30. Trapping drag

tricks, such as a lone feather as a visual
attraction near a set, or a ticking clock
in a dirt hole set as an audible attraction, may help in trying to catch wary
coyotes.
Resetting Traps and Checking
Trap Sets. Once a coyote is caught at

a set, reset the trap in the same place.
The odor and disturbance at the set
where a coyote has been caught will
often attract other coyotes. Sometimes
other coyotes will approach but not
enter the circle where the coyote was
caught. If signs indicate that this has
happened, move the trap set outside of
the circle. Leave all sets out for at least
2 weeks before moving the traps to a
new location. Check the traps once
every 24 hours, preferably in the
morning around 9 or 10 o’clock.
Reapply the scent every 4 days, using
8 to 10 drops of coyote urine.
Human Scent and Coyote Trapping. Minimize human scent around

trap sets as much as possible. If traps

are being set in warm months, make
sure the trapper has recently bathed,
has clean clothes, and is not sweating.
Leave no unnecessary foreign odors,
such as cigarette butts or gum wrappers, near the set. Wear clean gloves
and rubber footwear while setting
traps. A landowner may have an
advantage over a stranger who comes
to set traps since the coyotes are
acquainted with the landowner’s scent
and expect him/her to be there.
Coyotes have been known to leave an
area after encountering an unfamiliar
human scent.
Because of human scent, coyotes are
more difficult to catch with traps in
wet or humid weather. Wear gloves,
wax traps, and take other precautionary measures in areas where humans
are not commonly present, where wet
weather conditions are common, and
where coyotes have been trapped for
several years and have learned to
avoid traps.

will make its most desperate attempt
to get out of the trap as a person
approaches. As soon as you get within
a few feet (m) of the coyote, check to
see that the trap has a firm hold on the
coyote’s foot. If so, shoot the coyote in
the head, with a .22 caliber weapon. It
is often a good idea to reset the trap in
the same place. The blood from the
coyote will not necessarily harm the
set as long as it is not on the trap or on
the soil over the reset traps. Reset the
trap regardless of the species of animal
captured, skunks included.
Draw Stations. Draw stations are
natural areas or places set up intentionally to draw coyotes to a particular
location. For example, the straw and
cleanings from a chicken house can be
placed in an area where coyote tracks
are found. Traps can then be set
around the edges of the straw. Areas
around carcasses or parts of animals,
such as a cow’s head, are good places
to set traps. Wire the carcass to a stake
driven into the ground and out of
sight. Once coyotes start feeding, set
traps 30 to 60 feet (9 to 18 m) upwind
from the carcasses or draw station.
Never set traps very close to carcasses
because nontarget animals such as vultures, eagles, hawks, skunks, and
opossums will be caught. If sheep
graze in an area where traps are set,
cover the traps with a disc blade or
brush during the day and uncover
them at night when the sheep are
penned.
Opposition to Traps. Opposition to

foothold traps is based primarily on
two objections: (1) a lack of selectivity
for the animal which the trap is set for
and (2) foot injury sustained by the
captured animal. Trap pan tension
devices such as sticks, forked twigs,
springs, and sponges placed under the
trap pan have been used for many
years to reduce captures of nontarget
species. Many coyote traps have an
adjustable pan tension screw. One
study evaluated two pan tension
devices. Preliminary results indicated
that the use of either device could
exclude nearly 90% of the gray foxes,
swift foxes, striped skunks, opossums,
and jackrabbits that stepped on traps,
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Wrap snare around
snare support
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Fig. 31. Coyote snare
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Fig. 33. Setting the snare
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Fig. 32. Driving the support wire

as compared with 24% on average for
unequipped traps. A variety of other
species were excluded at even higher
rates. Some coyotes were also
excluded, but because more traps
remained functional, the net result
appeared to be an increase in coyote
trapping efficiency. Advances in trap
design, including off-set jaws and
padded-jaw traps, have increased the
humaneness of foothold traps. Traps
should be checked once or twice each
day to minimize the length of time that
an animal must remain in a trap.
Snares

Snaring is the technique of setting a
steel-cable loop in an animal’s path to
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Fig. 34. Fastening the snare to the stake

capture it by the neck, body, or leg.
Snares usually consist of a 2.5- to 10foot (0.75- to 3.0-m) long piece of
galvanized aircraft cable containing a
slide lock that forms a loop in the cable
(Fig. 31). On short snares, a swivel to
prevent twisting and breaking the
cable is attached to the end of the cable
opposite the loop. On longer snares,
swivels can be located near the middle
of the cable and at one end.
Snares offer several advantages over
steel foothold traps. They are lightweight, compact, simple in function,
affected little by weather, easy to set,
low in cost, and offer a high degree of
human safety. In a south Texas study,

snares were 10 times more selective
over steel foothold traps for target species of coyotes and bobcats. Snares,
however, can be a greater hazard than
traps to livestock. Recent research has
produced deer stops and break-away
or relaxing locks that have significantly
improved snare specificity.
Preparation of Snares. New commercial snares and extension cables
can be cleaned by boiling each dozen
snares in a pan or bucket of water with
4 tablespoons (16 gm) of baking soda
for one hour. The snares will turn a
dull gray after being removed from
this bath and hung up to dry outdoors.
Darken snares by boiling them in

Keep slide
clear of
fence

7" to 10"
diameter round
loop

Snares set in holes under woven-wire
fences can be held in place about 1 to 2
inches (2.5 to 5 cm) from the fence with
the snare support system (Fig. 35). The
snare should be set far enough away
from the fence to prevent the lock from
catching on the bottom wire of the
fence. The bottom of the loop should
be about 2 inches (5 cm) above the bottom of the hole. The snares can be anchored to the heavy-gauge wire on the
bottom of the fence. Two strands of
baling wire or S hooks can be used to
fasten the snare to the bottom wire.

About 2"

Fig. 35. Snare set for woven wire

Small loop
(about 5")

Loop on ground to
side of opening

Fig. 36. Leg snare set

brown logwood crystals and dye.
After boiling, snares should be kept
clean of foreign odors. Wear clean
gloves when handling and setting
snares.
How to Set Snares. Snares designed

to capture predators by the neck or leg
are set directly in the animal’s path of
movement and are held in place using
various techniques. One support that
works particularly well can be constructed from a 36-inch (0.9-m) piece of
12-gauge galvanized or 9-gauge soft
wire. Form a V bend in the support
wire, about 4 inches (10 cm) from the
end, and drive the wire into the
ground with a notched rod (Fig. 32) to

ing. A lead cable that is at least as
strong as the snare cable can be used
to attach short snares to the rebar
stake. Avoid using 9-gauge (0.38-cm)
wire or several strands of 14-gauge
(0.21-cm) wire to anchor snares to a
rebar stake because they may bend
back and forth, crystallize, and break.
When used for coyotes, snares also can
be secured to a dead tree limb that is at
least 6 inches (15 cm) in diameter and
6 feet (2 m) long.

prevent the support from moving in
the wind. Wrap the snare around the
support about three times and hold it
in place with a U bend formed in the
upper end of the snare support. Bend
the snare cable upward slightly, just
inside the lock, to ensure that the snare
loop is not closed by the wind (Fig. 33).
Snares should be attached to a solid
object so that captured animals cannot
escape (Fig. 34). A steel 1/2-inch (1.3cm) diameter rebar, 24 to 30 inches (61
to 72 cm) long (depending on soil
hardness), makes a good anchor for
coyotes and smaller predators. Attach
snares to the rebar with a strong
swivel to prevent tangling and break-

If there is a chance of accidentally
catching a pet dog, a leg snare set is
recommended (Fig. 36). Set a small
loop about 5 inches (13 cm) or less to
one side of the opening, and set the
bottom of the loop on the ground.
When a coyote goes under a fence, it
places both front feet firmly on the
ground, and sticks its head just under
the bottom wire. Once its head is past
the bottom wire, the coyote begins to
raise its head. The idea is to set the leg
snare so that one front foot will pass
through the snare.
Snares are usually set in the form of a
round or oval loop. In a trail set (Fig.
37), a round loop that is 12 inches (30
cm) in diameter can form an oval loop
that is about 14 inches (36 cm) high
and 10 inches (25 cm) wide. Use a
5/64- or 3/32-inch (0.2- or 0.24-cm)
diameter galvanized aircraft cable for
snaring coyotes. Varying round loop
diameters and heights above ground is
recommended when snaring coyotes
(Table 1). The loop size in a hole in a
fence should vary depending upon the
size of the hole.

C-71

Table 1.Specific loop dimensions for
snaring coyotes.

Type
of set

Round loop
diameter in
inches
(cm)

Height of
loop above
ground in
inches
(cm)

Trail

9-12

(23-30)

10-12

(25-30)

Under
fence

7-10

(18-25)

2

(5)

Where to Set Snares. Animals usu-

ally follow the easiest route through
heavy cover. These routes, which generally consist of trails, are excellent
locations to snare predators. Snares are
effective along trails leading to draw
stations. Some effective locations for
snaring coyotes include: (1) along trails
in thickets or heavy vegetation leading
to a carcass, (2) on trails under fences,
(3) on livestock trails in vacant pastures, (4) in the bottoms of ravines, and
5) on narrow paths inside weeds or
brush. Trails can be created by driving
on weeds or stubble with a pickup, by
walking in snow, or by mowing a trail
through weeds or grass with a weed
eater.
Regulations for Snaring. Snares

are not legal in all states. Where snares
are legal, most states have regulations
which require that snares be visually
inspected every 24 hours. Snares
should be checked early in the morning to increase the probability of releasing nontarget animals unharmed.
Methods to Avoid Capturing Nontarget Animals. Sites where snares

are set should be carefully selected to
avoid capturing nontarget animals.
Avoid setting snares: (1) in pastures
with livestock, (2) within 25 yards
(23 m) of animal carcasses (to prevent
capturing birds of prey and other scavengers), (3) within major deer, elk, or
antelope wintering areas (these big
game animals are much less susceptible to foothold traps), (4) on any trails
being used by livestock, deer, elk, and
other nontarget animals (attract predators away from these trails with specific baits and lures), (5) under fences
where livestock, antelope, deer, or
nontarget dogs are using the “crawl
space,” and (6) where people can
readily view captured animals.
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Not more
than 1"

Eye guide
points

9" to
12"

Steel stake
Eye guide
points

10" to 12"

No. 9 extension cable
(NOT wire)
Trail
Fig. 37. Trail snare set

Use a short snare cable to reduce injuries where accidentally captured dogs
might jump over a fence or a tree
branch. Also avoid using entangling
devices (attachments that increase the
chance of killing the snared animal)
where dogs might be captured. Use
the lightest snare lock (breakaway
lock) possible to capture the desired
animal. If livestock, deer, elk, or antelope are captured by a leg, they can
usually break a light lock but may be
held by heavy locks. Record the location and number of snares on a map so
they can be found, and remove all
snares when damage stops or when
they cannot be checked frequently.
Shooting

Shooting coyotes is legal in many situations, and it often ranks high among
the choices for removing a predator.
Safety, however, is a critical factor that
in some circumstances may preclude
the use of firearms (for example, local
laws may prohibit shooting, or neighbors may be too close).

For shooting coyotes, a mediumpowered bolt-action rifle fitted with a
scope is recommended. The .223 Remington, .22-250, .220 Swift, or the .243
Winchester are all capable of killing a
coyote up to a distance of 250 yards
(225 m). Since coyotes are able to
detect human scent, the shooter should
take a stand downwind from where
the coyote will likely approach. An
elevated location where the lighting
works to the shooter’s advantage is a
good choice. If predators are killing
sheep in the daytime, construct a comfortable blind at a vantage point in the
pasture where the killing has occurred.
Whenever possible, rest the rifle on a
solid support while aiming. A homemade shooting stick will improve
accuracy over shooting freehand.
A shotgun, preferably a 12-gauge
semi-automatic, can be used for shooting at short range (less than 50 yards
[45 m]). Often it is advisable to have
both a 12-gauge shotgun and a scoped
rifle available. Copper-coated (BB)
lead shot, No. 4 buckshot (lead), and in
newer shotguns, the larger-sized steel
shot works well for killing coyotes.

Shooting From Ground Vehicles.
Shooting from vehicles (snowmobiles,
motorcycles, and pickups) in open, flat
prairie country can be effective and
provide immediate results. Under
most circumstances, however, this
method is not practical as it requires
keen driving skills, is dangerous, and
is illegal in most states.
Calling and Shooting Coyotes.

Coyotes may respond to predator
calls. Calling, like other methods of
predation control, should be used
sparingly and only when needed.
Coyotes can be called at any time of
the day although the first couple of
hours after dawn and the last few
hours before darkness are usually best.
Call in areas where there are signs of
coyotes, such as tracks or droppings.
In some situations, coyotes can be
located by listening to their howling at
sundown and sunrise. Some hunters
use sirens to elicit howls from coyotes.
Often a voice imitation of a coyote
howl works as well. Coyotes often
come to a howl without howling back,
so the prudent hunter is always ready
to shoot.
Hunting at Night. Not many people

have witnessed predators killing livestock because it usually occurs at
night, away from human activity. As
stated previously, calling and shooting
predators at night is illegal in many
states. Where legal, however, hunting
at night with the use of artificial lights
may be effective. Red or blue light
tends to spook predators less readily
than white light does. Calling without
the use of artificial lights is effective
only with snow cover and the light of a
full moon.
Aerial Hunting. The use of aircraft
for shooting coyotes is strictly regulated by the provisions of the Airborne
Hunting Act and is allowed only
under special permit in states where
legal. Aerial hunting is selective and
allows taking only the target species.
Although it is costly, it may be one of
the most cost-effective methods of reducing predator damage when all factors are considered. It is often the best
method where conditions are right for
removing depredating animals that

have successfully evaded traditional
ground control methods such as trapping.
Fixed-wing aerial hunting is limited
primarily to open areas with little
vegetative cover. The greater maneuverability of helicopters makes them
more useful for hunting in areas of
brush, scattered timber, and rugged
terrain.
Although aerial hunting can be conducted over bare ground, it is most
effective where there is deep snow
cover. Animals are more visible
against a background of snow and are
much less mobile in their attempts to
avoid the aircraft. Under optimal conditions of clear, sunny skies and fresh
snow cover, much of the hunting can
be accomplished by searching for and
following fresh coyote tracks. Aerial
hunting success can be increased when
conducted with the assistance of a
ground crew. Before the plane arrives,
a ground crew can locate coyotes in
the hunting area by eliciting howls
with a siren, a mouth-blown howler
call, or a voice howl. Two-way radio
communication allows the ground
crew to direct the aircraft toward the
sound of the coyotes, thus reducing
hunting time.
Aerial hunting is not recommended
for, nor undertaken by, most livestock
producers because of the special skills
required of both pilot and gunner and
the danger inherent with the low-level
flight. Although weather, terrain, and
state laws limit the application of this
method, it can often provide a prompt
resolution to depredation problems.
Denning

Predation can frequently be resolved
by locating coyote dens and removing
the pups and/or the adults responsible
for depredations. Denning may also be
warranted as a preventive control
strategy if coyote predation has historically and consistently occurred in a
particular area during the lambing
season.
Breeding pairs of coyotes are extremely territorial. They vigorously defend
their territories against other canine

intruders. Coyotes often den year after
year in the same general location. If a
particular denning pair of coyotes has
a history of existing with and not preying on livestock, it may be to the
producer’s advantage to leave them
alone. Their removal will open up a
territory that may become occupied
with coyotes that are more likely to
prey on livestock.
Although tracking a coyote from a
livestock kill back to its den requires
skill and persistence, it is probably the
most foolproof method to locate the
den of the offending animals. If tracking is not feasible because of poor
tracking conditions or lack of the
required skills, there are alternatives
that may be used.
Coyotes will usually howl in response
to a howl from another coyote near
their den. One or both adult coyotes
will often be near the den between 7:30
to 9:00 a.m. A response can be elicited
by voice howling, blowing a coyote
howler call, or broadcasting recorded
calls from a tape player. It is usually
best to wait 30 minutes to 1 hour
between howls because the same
coyotes may not respond again within
that period.
Once the approximate location of a
den is determined, careful planning is
required to ensure the best chance of
immediately removing the adult
coyotes. The hunter should approach
the den unseen and downwind to
within calling distance, armed with a
high powered rifle and/or repeating
shotgun loaded with heavy shot. A call
that imitates the whines or yelps of a
coyote pup can be very effective under
these circumstances, especially when
used in conjunction with a dog to act
as a decoy. A small- to medium-sized
dog moving in the vicinity of the den
gives the coyotes something to focus
on and reduces the likelihood that the
hunter will be detected. The sounds of
a pup in distress along with the sight
of a dog so near the den will cause
most coyotes to display highly aggressive behavior, frequently chasing the
dog back to within close proximity of
the hunter.
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After the adults are removed, the pups
can be killed by fumigating the den
with a gas cartridge registered for this
purpose, or the pups can be dug out
by hand. If attempts to shoot one or
both adults are unsuccessful, the
chances of trapping or snaring them
are improved if the pups are left alive
and confined in the den. This can be
accomplished by driving stakes 2
inches (5 cm) apart down through the
den entrance. Carefully place blind
sets in the den trails or at the den
mound. Capture will often result when
the adults return to investigate the
area. If the adults are not captured
within a reasonable period of time, the
pups should be destroyed. Removal of
the pups is often effective in stopping
predation even if the adult coyotes are
not removed.
An airplane can be used very effectively to locate coyote dens when depredations occur in spring or early
summer in open prairies or sagebrush
terrain. Early morning hours provide
the best light conditions for locating
adult animals near the den site or as
they return from hunting. The low
angle light reflects on the coyote and
provides good contrast with the surrounding vegetation and soil. Actual
den sign, however, shows up better
during the middle of the day with light
coming from directly overhead. Dens
are most easily located after the pups
have begun venturing outside. The
pups soon trample down the vegetation around the den, making the site
more visible from the air. If aerial
shooting is legal, it is often possible to
remove the adults and pups in one
operation. In open terrain, landings
can often be made within walking distance of the den.
Although denning requires special
skills, training, and often considerable
time, the advantages can be significant.
A cost-benefit analysis conducted during one study determined that the cost
to remove a den of depredating
coyotes could be recovered if only 3.6
lambs were saved. In the same study,
the average number of lambs killed by
each depredating pair of coyotes was
4.9 per week. While these findings in-
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dicate that denning could be cost effective after only a few days, the benefits
actually continue in most instances for
the duration of the season. Denning
can be very selective for the offending
animals and can resolve some depredation problems at relatively low cost.
Hunting with Dogs. Several breeds
are generally known as trailing
hounds, including Walkers, Julys, redbones, blueticks, black and tans, Plott
hounds, and English fox hounds. Trail
hounds follow the scent left by a
predator and run it to tree or bay it on
the ground. Coyotes are seldom
caught and killed by trail hounds. In
most instances, trail hounds are used
in combination with sight hounds. The
trail hounds run coyotes into the open,
and then sight hounds are released to
capture the fleeing coyote. More commonly, coyotes are shot as they run
from the pack of hounds. Sight
hounds, generally greyhounds or Russian wolf hounds, are used in open
prairie country to run coyotes down
and kill them.

Economics of Damage
and Control
Sheep numbers in the United States
have declined about 80% from 1942 to
1976 (Gee et al. 1977). Former sheep
producers reported that the principal
reasons for leaving the sheep industry
included high predation losses, low
lamb and wool prices, a shortage of
good hired labor, and the producer’s
age.
The US Fish and Wildlife Service
(1978) estimated the economic impact
of coyote predation on producers with
predator problems, on producers without predator problems, and on consumers during 1977. They used an
average lamb loss rate of 4% (267,000
lambs) and a ewe loss rate of 1.5%
(125,000 ewes) to estimate an economic
loss of $19 million to producers from
coyote predation in the 17 western
states. The reduced number of sheep
and lambs resulted in a higher market
price, which benefited producers by $6
million. The net impact of coyote

predation on sheep producers was a
loss of $13 million, and the impact on
consumers was $4 million in additional costs. The General Accounting
Office (GAO 1990) estimated that
coyotes in 17 western states killed
sheep and lambs valued at $18 million
in 1989. The National Agricultural
Statistical Service (NASS 1991)
reported that sheep and lamb losses to
coyotes in the United States were
valued at $18.3 million in 1990.
The US Fish and Wildlife Service
(1978) reported calf losses between
birth and weaning to coyotes across
the United States at 0.4%, with predation decreasing to nearly zero by
weaning time. Dorrance (1982)
reported that coyotes were responsible
for 16% of the 1,520 confirmed predation losses of cattle in Alberta from
1974 to 1978. Coyote predation on
calves caused producers with coyote
problems across the United States to
lose an estimated $20 million. However, because of the greater price flexibility of beef compared with sheep,
the reduction in the number of beef
calves marketed (estimated at 0.4%, or
115,000 fewer calves) resulted in a
higher price, which benefited beef producers by $81 million. The net impact
of the reduced supply of beef as a
result of coyote predation was a gain
of $61 million to beef producers, but it
cost consumers an additional $98
million in higher prices for beef, resulting in an overall loss of $37 million.
NASS (1992) reported that cattle and
calf losses to coyotes in the United
States were valued at $24.3 million in
1991.
Coyote predation also can cause
substantial losses of domestic goats. In
three studies in Texas, where an estimated 1.1 million goats (about 90% of
the goats in the United States) are
raised (Scrivner et al. 1985), predators
were reported to take 18.1% of the
adults and 33.9% of the kids (Pearson
1986). NASS (1991) reported that goat
losses to coyotes in the United States
were valued at $5.7 million in 1990.
Pearson (1986) stated that predators,
particularly coyotes, accounted for

losses of hundreds of chickens and
turkeys in the 14 western states. In one
study, Andelt and Gipson (1979)
reported that between June 4 and
August 31, 1976, a mated pair of
coyotes apparently killed 268 domestic
turkeys in Nebraska valued at $938.
Although the average value of livestock losses to coyotes reflected the
overall impact on producers, it did not
reflect the severity of losses to some
individuals. Balser (1964) and Gee et
al. (1977) indicated that coyote predation is much more serious for some
producers than others. Most sheep
producers suffer no or minor predator
losses, whereas 20% to 25% of the
producers suffer losses that are significantly higher than the average (US
Fish Wildl. Serv. 1978). These losses
can drive producers out of business
because of low profit margins. Nonfatal injuries and harassment of livestock by coyotes also can result in
reduced weight gain and subsequent
reductions in profit.
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Fig. 1. Cliff swallow (Hirundo pyrrhonota) with
nests on a building.

Repellents

Damage Prevention and
Control Methods

Not effective.
Toxicants

Exclusion

None are registered.

Netting or wire mesh.

Trapping

Strip doors.

Not allowed.

Habitat Modification

Shooting

Substrate modification: slick
surfaces discourage nesting.

Not allowed.
Nest Removal

Architectural design: some
designs discourage nesting. Avoid
overhanging eaves.

Wash nests down with a water hose or
knock down with a pole.

Frightening

Not effective for barn or cliff swallows.

Identification
Eight members of the swallow family
Hirundinidae breed in North America:
the tree swallow (Tachycineta bicolor),
violet-green swallow (Tachycineta
thalassina), purple martin (Progne
subis), bank swallow (Riparia riparia),
northern rough-winged swallow
(Stelgidopteryx serripennis), barn swallow (Hirundo rustica), cave swallow
(Hirundo fulva), and the cliff swallow
(Hirundo pyrrhonota). Of the eight species, barn and cliff swallows regularly
build mud nests attached to buildings
and other structures, a habit that
sometimes puts them into conflict with
humans. This is particularly true of the
cliff swallow, which nests in large colonies of up to several hundred pairs.
Barn swallows tend to nest as single
pairs or occasionally in loose colonies
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of a few pairs. Some homeowners consider barn swallows to be at most a
minor nuisance. Many homeowners
tolerate nesting barn swallows as
pleasant and interesting summer
companions around the home. This
chapter will focus on cliff and barn
swallows because of their close association with humans.
The cliff swallow, 5 to 6 inches (13 to
15 cm) in length, is the only squaretailed swallow in most of North
America (Fig. 1). It is recognized by a
pale, orange-brown rump, white forehead, dark, rust-colored throat, and
steel-blue crown and back. The cave
swallow is similar in appearance, but
has a rust-colored forehead and pale
throat; it is restricted to southeast New
Mexico and central, south, and west
Texas.
The barn swallow, 5 3/4 to 7 3/4
inches (15 to 20 cm) in length, is the
only swallow in the United States with
a long, deeply forked tail (Fig. 2). Barn
swallows have steel-blue plumage on
the crown, wings, back, and tail. The
forehead, throat, breast, and abdomen
are rust colored. Females are usually
duller colored than the males.

Range
Cliff and barn swallows are found
throughout most of North America.
Breeding occurs northward to Alaska
and the Yukon, across Canada,
throughout the western United States,
and south into Mexico. Barn swallows
are common nesters in most of the
southern United States, except Florida.
Until recently, cliff swallows did not
breed in the southern United States
east of central Texas and south of
west-central Tennessee or western
Kentucky. Reports of new colonies in
eastern Tennessee, Louisiana, Alabama, Arkansas, Mississippi, and
Florida suggest a range expansion into
the southern Atlantic seaboard and
Gulf Coast states. Barn swallows are
also found in Europe, North Africa,
and Asia.
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Fig. 2. Barn swallow with open, cup-shaped nest
lined with feathers.

Habitat
Four basic conditions are found near
most cliff and barn swallow nest sites:
(1) an open habitat for foraging, (2) a
suitable surface for nest attachment beneath an overhang or ledge, (3) a supply of mud of the proper consistency
for nest building, and (4) a body of
fresh water for drinking.
The original nesting sites of cliff swallows were cliffs and walls of canyons
and vertical banks, usually along permanent streams. Human structures
(for example, buildings, bridges) and
agricultural-related activities (irrigation, canals, reservoirs) have increased
the number and distribution of suitable nesting sites, and cliff swallow
populations have increased accordingly. Historically, cliff swallows were
presumed to be most common in the
western mountains. They spread eastward following human settlement and
development of eastern North
America.
The preferred habitat of barn swallows
includes open forests, farmlands, suburbs, and rural areas with buildings
that provide nest sites. Like cliff swallows, barn swallows have benefited

from human activities. Their nests,
originally built on cliffs or in caves and
crevices, are now built on beams or
walls of buildings or other structures.
The presence of livestock and power
lines for perching are features commonly associated with barn swallow
nest sites.

Food Habits
All swallows are insectivores, catching
a variety of insects. Stomachs of 375
cliff swallows and 467 barn swallows
collected in different areas of the country contained prey from the following
orders: Hymenoptera (bees, wasps,
and ants) 29%, 23%; Coleoptera
(beetles) 27%, 16%; Hemiptera (true
bugs) 26%, 15%; and Diptera (flies)
13%, 40% for cliff and barn swallows,
respectively.
Cliff swallows may forage over areas
up to 4 miles (6.4 km) away from the
nest. They forage as a loose unit, and
adults may be away from the colony
for hours prior to the hatching of
young. After the young hatch, a more
or less steady stream of adults return
to the colony with food for the
nestlings.

Barn swallows will fly several miles
from the nest site to suitable foraging
areas. Long periods of continuous
rainfall make it difficult for adult barn
and cliff swallows to find food, occasionally causing nestling mortality.

General Biology,
Reproduction, and
Behavior
Migration

Cliff and barn swallows winter in
South America. They begin a northward migration in late winter and
early spring overland through Central
America and Mexico. Swallows
migrate during the day and catch flying insects along the way. They will
not penetrate regions unless flying
insects are available for food, which
occurs after a few days of relatively
warm weather, 60 to 70oF (16 to 21oC)
or more. Arrival dates can vary greatly
with weather conditions. In general,
cliff and barn swallows enter the
southern United States in mid-March
to mid-April and reach the northern
portions of their range by early June.
Site Selection

Swallows have a homing tendency
toward previous nesting sites. Under
suitable conditions, a nest is quite
durable and may be used in successive
years. Most cliff swallows arrive at a
particular colony within a 24-hour
period. At large colonies, swallows
may arrive in successive waves. Resident adults are the first to return, followed by adults who bred at other
colonies, and by young swallows who
have not yet bred. The younger swallows include individuals not born at
the selected colony.
Swallow nests are inhabited by hematophagous (bloodsucking) insects and
mites. Swallow bugs (Oeciacus
vicarius), most common in cliff swallow nests, can spread rapidly by
crawling from nest to nest in a new
colony or by clinging to the feathers of
adults. Infestations of swallow bugs
and mites reduce nestling growth rates
and cause up to half of all nestling
deaths. Swallow bugs are able to sur-

vive in unoccupied nests for up to 3
years without feeding and await
returning swallows in spring. In selecting a nest site, cliff and barn swallows
apparently assess which nests are
heavily infested with parasites and
avoid them. Cliff swallow colonies
often are not reoccupied after 1 or 2
years of use because of heavy infestations. Cliff swallows will even prematurely desert their nests en masse,
leaving their young to starve, when
swallow bug populations become too
great.
Nest Construction

Cliff swallow nests are gourd-shaped,
enclosed structures with an entrance
tunnel that opens downward (Fig. 1).
The tunnel may be absent from some
nests. The mud pellets used to build
the nest consist of sand and smaller
amounts of silt and clay. The nest
chamber is lined sparingly with
grasses, hair, and feathers. The nest is
cemented with mud under the eave or
overhang of a building, bridge, or
other vertical surface. The first cliff
swallow nests on structures are usually located at the highest point possible, with subsequent nests attached
below it, forming a dense cluster.
Barn swallow nests are cup-shaped
rather than gourd-shaped, and the
mud pellets contain coarse organic
matter such as grass stems, horse
hairs, and feathers (Fig. 2). The nest
cup is profusely lined with grasses and
feathers, especially white feathers.
Barn swallow nests are also typically
built under eaves or similarly protected sites but not necessarily at the
highest point possible. Barn swallows
often use a beam or the protruding
edge of a door or window jamb as the
base for the nest, or attach the nest at
the juncture of the two walls of an
interior corner.
Both male and female cliff and barn
swallows construct the nest, proceeding slowly to allow the mud to dry and
harden. Depending on mud supply
and weather, nest construction may
take 1 to 2 weeks. Mud is collected at
ponds, puddles, ditches, and other
sites up to 1/2 mile (0.8 km) away,

with many swallows using the same
mud source. A typical cliff swallow
nest contains 900 to 1400 pellets, each
representing one trip to and from the
nest.
Among cliff swallows, mud gathering
and nest construction are social activities; even unmated swallows will start
nests. Mated swallows may build
more than one nest per season, even
though not all will be used. A count of
nests under construction will not give
an accurate estimate of the number of
breeding cliff swallows.
Egg Laying

Cliff swallows usually begin laying
eggs before the entrance tunnel is completed. Each day 1 egg is laid until the
clutch, usually 3 or 4 eggs, is completed. In Texas, egg laying may begin
as early as late March to early April,
while in North Dakota nesting may
not start until early to mid-June.
Within a large colony, the date of egg
laying varies due to the staggered
arrival dates of the swallows. For small
colonies, laying may be more synchronous.
Barn swallows typically lay 4 or 5
eggs, but laying may be delayed for
some time after nest building is completed. The breeding season begins in
early April in the south to mid-June in
the northern portions of the range.
Barn swallows are double-brooded,
resulting in a prolonged nesting
season.
Nest Failures

Renesting will occur if nests or eggs
are destroyed. Nests may fall because
they were built too rapidly or crumble
because of prolonged humid weather
or rain. House sparrows (Passer
domesticus) sometimes usurp empty
swallow nests and may also drive off
swallows from new nests. A cliff
swallow nest taken over by house
sparrows is identified by the abundant
nest lining (grasses, weeds, feathers,
and litter) protruding out of the
entrance tunnel. Cats associated with
farm and other buildings are common
predators of barn swallows.
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Hatching

Both sexes incubate the eggs. Incubation begins before the last egg is laid
and ranges from 12 to 16 days for cliff
swallows and 13 to 17 days for barn
swallows. Most studies report incubation of 14 or 15 days. Whitewash on
the ground below the nest or on the
rim of the nest entrance is a sign of
newly hatched nestlings inside the
nest. This marking occurs when adults
remove fecal sacs from the nest and
later when nestlings defecate from the
nest.
Fledging and Postnesting Period

Cliff swallow nestlings fledge 20 to 25
days after hatching; barn swallows
fledge in 17 to 24 days. The juvenile
swallows appear similar to adults but
are dull colored and have less sharplydefined color patterns. The fledglings
return to the nest each day for 2 to
several days to be fed before leaving it
permanently. Within a week, juveniles
will join flocks and leave the area.
At least some cliff swallows raise 2
broods in a breeding season. Second
broods are documented from Virginia
and West Virginia but are uncommon
in central California. Late nests may
result from renesting attempts after a
first failure, or from late nesters. The
time from start of nest building to departure is 44 to 64 days: 7 to 14 days
nest building, 3 to 6 days egg laying,
12 to 16 days incubation, 20 to 25 days
to fledging, and 2 or 3 days to leave
the nest. Reports of colony occupancy
ranging from 110 to 132 days indicate
ample time for 2 broods.
After leaving the nest, swallows may
remain in the general area for several
weeks. By late summer there is a general southward movement, and by the
end of September few swallows remain in the nest site. Fall migration of
swallows is not well documented.

Damage
Cliff swallows nest in colonies and often live in close association with humans. Many swallow colonies on
buildings and other structures are innocuous. In some situations, however,
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they can become a major nuisance, primarily because of the droppings they
deposit. In such instances they may
create aesthetic problems, foul machinery, and cause health hazards by contaminating foodstuffs. Their mud nests
eventually fall to the ground and can
cause similar problems. Parasites
found in swallow nests, including
swallow bugs, fleas, ticks, and mites,
may bite humans and domestic animals, although these are not the usual
hosts. In addition, cliff swallow nests
are often used by house sparrows, introducing another avian pest and its
attendant damage problems and potential health hazards.
Barn swallows nesting singly or in
small groups on a structure can cause
similar problems but of a lesser magnitude due to the smaller numbers
present.

Legal Status
In the United States, all swallows are
classified as migratory insectivorous
birds under the Migratory Bird Treaty
Act of 1918. Swallows are also protected by state regulations. It is illegal
for any person to take, possess, transport, sell, or purchase swallows or
their parts, such as feathers, nests, or
eggs, without a permit. As a result,
certain activities affecting swallows are
subject to legal restrictions.
Permit Requirements

A depredation permit issued by the
US Fish and Wildlife Service may be
required to remove swallow nests.
Three of seven administrative regions
of the US Fish and Wildlife Service in
the continental United States require a
permit regardless of the time of year.
This includes nests under construction,
completed but empty nests, nests with
eggs or young, or nests abandoned after the breeding season. Four of the
seven regions do not require a permit
if eggs or young birds are not present
in the nest.
If eggs or nestlings are present, a permit authorizing nest removal or the
use of exclusion techniques is required
in every region and will be issued only

if very compelling reasons exist. An
example might be the safety hazard of
a nesting colony located at an airport
where aircraft safety is in question and
where other methods of control are not
applicable. In most cases (for example,
swallows nesting on a residence or
other building), a permit allowing
lethal control will not be issued.
For permit requirements in your area,
contact the closest US Fish and Wildlife regional office or USDA-APHISADC district office. At the first sign of
nest building, contact the appropriate
authorities, since swallows can build
their nests and lay eggs in a short time.
Timing is critical in those regions that
require a permit. If a swallow problem
has been experienced in the past at a
site and is expected to reoccur, then
apply for a permit in advance of the
birds’ return. A fee is charged for a
permit.

Damage Prevention and
Control Methods
Exclusion

Exclusion refers to any control method
that denies a bird physical access to a
nest site. Exclusion represents a relatively permanent, long-term solution
to the problem. A permit is not required for this method except when
eggs or young are in the nest.
Plastic net or poultry wire can provide
a physical barrier between swallows
and a nest site. Mesh size should be
about 3/4 inch (1.9 cm); however, 1inch (2.5-cm) mesh has been used successfully. If plastic net is used, it
should be taut to reduce flapping in
the wind, which looks unsightly and
results in tangles or breakage at
mounting points. Do not use mist net
or any other thin, flexible net with
loose pockets or wrinkles that could
trap or entangle swallows. For best results, install net or poultry wire before
the swallows arrive. It may be left up
permanently or removed after the
nesting season.
Attachment methods may vary according to site requirements and the
degree of permanence desired. Net can

be attached using tape, staples, velcro,
trash bag ties, or plastic fasteners such
as zip ties or polyclips. Polyclips are a
useful aid for installing netting. They
snap together through the netting
strands and allow the use of nails,
screws, or wire for attachment. A
more elaborate method uses hooks,
such as brass cup hooks, mounted on
wooden eaves and the sides of buildings. An advantage of hooks or velcro
is that the net can be taken down easily
during the nonbreeding period or for
painting or maintenance of light fixtures. If hooks or staples are used, they
should be rust-resistant to avoid unsightly rust stains. For net, a supporting framework of wooden dowels
along the edges can ease attachment to
the hooks and create a more equal tension on the net (Fig. 3). Net may also
be stapled to or wrapped once or twice
around wood laths, which are then
nailed directly to the structure. On a
concrete or cement structure, a poweractivated tool, sometimes called a stud
gun, can be used to nail the wood lath.
The net or wire should extend from
the outer edge of the eave down to the
sides of the building so the eaves no
longer provide swallows with protection from the elements (Figs. 3 and 4).
No openings should remain where
swallows might enter. Hanging a curtain of netting from eaves is reported
effective (Fig. 4). The curtain should be
3 to 4 inches (8 to 10 cm) from the wall
and extend down from the eave 18
inches (46 cm) or more. For barn
swallows the net or wire should be
extended down further than for cliff
swallows to cover door and window
jambs and to block off interior corners.

ing the entrance or blocking it with net
or wire is practical and effective. At
one site, cliff swallows abandoned
nests inside barn lofts when entrance
ways were partially closed. At warehouses and other buildings with frequent pedestrian or equipment
passage, opening and closing an entrance way may be bothersome and
impractical. In these situations strip
doors of vinyl plastic may be installed
(Fig. 5). Strip doors consists of 6- to 16inch (15- to 41-cm) wide strips of vinyl
hung like a curtain and are primarily
used to control temperature in refrigerated areas. Strips overlap about 2
inches (5 cm). Strip doors do not
require opening and closing like conventional doors and are not damaged
by passage of equipment. The use of

net hung as a curtain to block an
entrance is recommended only where
there is no possibility of its being
caught and ripped by equipment.
Weighting the bottom of the net will
help keep it reasonably taut and in
position during windy weather.
Barn swallows have been repelled
from nesting by clear monofilament
line attached under eaves. The lines
were spaced 12 inches (30 cm) apart
and were in a parallel or zigzag pattern.
Habitat Modification
Substrate Modification. Modification of the nest substrate has proven
effective. Swallows prefer surfaces that
provide a good foothold and nest

Fig. 3. Netting mounted on building from the
outside edge of the eave down to the side of the
building. Insert shows a method of attachment
using hooks and dowels.

Usually, swallows will not fly into a
net or other obstruction, but will stop
and hover in front of it. If only that section of a building where swallows
have nested is netted, the swallows
will often choose alternative sites on
the same structure. Therefore, any part
of a building suitable for nesting must
be netted.
Barn swallows frequently and cliff
swallows occasionally enter buildings
through doors or other open
entryways and nest inside among the
rafters. In some instances simply clos-

Fig. 4. Four methods which may deter swallow nesting. From left to right: Netting attached from the
outer edge of the eave down to the side of the building; a curtain of netting; metal projections along
the junction of the wall and eave; fiberglass panel mounted to form a smooth, concave surface.
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documented, architectural design does
influence colony site suitability. Buildings with overhanging eaves at acute
to right angles with the wall are potential nest sites. Conversely, sites where
the overhang and wall meet at an
obtuse angle or are rounded and concave are rarely used. The width of the
overhang may be important to site
suitability, although the point at which
this becomes critical is unknown. Few
colonies are observed with an overhang of less than 6 to 8 inches (15 to 20
cm).
Fig. 5. Strip doors of vinyl plastic allow passage
of equipment and exclude swallows and other
birds.

attachment. Removal of the rough surface of a wall and/or overhang makes
a site less attractive. This may be
accomplished in various ways. Fiberglass panels make nest attachment difficult if installed between the eave and
wall to form a smooth, concave surface
(Fig. 4). A smooth surface is also created by a curtain of aluminum foil or
plastic tarp draped from a wire strung
along the junction of the wall and roof
overhang. Other smooth-surfaced materials such as glass, plexigass, or sheet
metal can be used.
A fresh coat of paint that dries to a
slick surface is sometimes effective. On
rough surfaces, painting is of doubtful
value because it does not alter the basic rough texture of the surface. Painting may be effective on smoother
surfaces, but this technique has not
been thoroughly tested.
Metal projections such as Nixalite®
and Cat Claws® are sharp, needle-like
wire devices generally installed on
building ledges and window sills to
discourage pigeons and starlings from
roosting. Although adaptable to
mounting and use under eaves, metal
spines have not been widely used for
swallow control (Fig. 4). In one instance, cliff swallows learned to land
on the metal spines and eventually
built nests attached to them.
Architectural Design. Although all

the factors that constitute a suitable
colony site are not yet understood or
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Substrate texture is a factor; wood,
stucco, masonry, and concrete surfaces
are favorable substrates for nest attachment. Metal is rarely used as a
nest substrate. Nests on metal surfaces
are usually located at a crotch or joint
where the swallow can gain a foothold. In situations where construction
is planned and swallows are present
on nearby structures, consideration to
materials and design may eliminate future problems. Swallows may move to
nearby structures if control is applied
at an existing colony.
Frightening

Hawk, owl, or snake models; noisemakers; and revolving lights have
shown little, if any, success or are
unproven against swallows. As evidenced by nests in and on buildings,
barn and cliff swallows are relatively
tolerant of human activity and other
disturbances.
Repellents

Chemical roost repellents (polybutenes, sticky pastes, sprays) have
not been proven effective. Unless a
suitable nesting site is almost entirely
covered with repellent, swallows will
still be able to land, gain a foothold,
and begin nest construction. A sticky
repellent may actually be counterproductive by improving nest adherence. Cliff swallow nests built over a
sticky repellent have been observed.
Since state pesticide registrations vary,
check with your local Cooperative
Extension office for information on
possible repellents.

Toxicants, Trapping, and
Shooting

There are no chemical toxicants currently registered by EPA for swallow
control, and shooting, trapping, or
harming swallows is not permitted.
Nest Removal

Nest removal should be initiated at the
first sign of nest building because of
the difficulty in obtaining a permit to
remove nests with eggs or young. Usually nests can be washed down with a
water hose or knocked down with a
pole. Removing nests by these methods is a messy and time-consuming
process and may cause dispersal of
nest parasites and water damage to the
building.
As builders of mud nests, swallows
have evolved to persist despite nest
failures from rain or moisture. Washing down nests is nothing more than
an artificial rainstorm. Because swallows will persistently rebuild nests,
removal will be required for several
days during nest building. Persistence
is undoubtedly affected by the physiological condition of the swallows,
past nesting history at the site, and the
availability of alternate sites. The swallows may return the following year,
and unless additional control measures are implemented, the whole process may need to be repeated.
Leaving swallow nests intact may be
appropriate in some instances. For
example, if swallows have established
a colony, raised their young, and left,
nest removal would also remove nest
parasites, thus improving the site for
the swallows returning the next
spring. Swallow bugs will overwinter
in the nests, and if the parasite load is
high in the spring, the swallows might
abandon the colony. If not, they would
probably reoccupy the nests. At the
first signs of reoccupancy, such as
repair of old nests or building of new
nests, nest removal (with a permit in
some locations) should be started and
continued until the nesting attempts
end.

Economics of Damage
and Control
Costs of damage are difficult to quantify and vary with the particular site
and the method of control employed.
The cost of actual or potential damage
can range from the cleanup of droppings on and around a structure, to
thousands of dollars from swallows
contaminating foodstuffs at a processing center or posing a danger to aircraft at an airport. Similarly, control
costs vary greatly. When hosing is
used, costs are primarily labor-related.
Net is relatively inexpensive (from
about $9 to $33 per 1,000 square feet
depending on quantity purchased,
1992 prices) and is reported to be effective for 4 to 5 years before replacement
is necessary. Labor and other equipment costs to install netting, however,
can be quite high. For example, mounting net on a concrete versus a wooden
structure, or 100 feet (30 m) versus 10
feet (3 m) above the ground can drastically increase costs. Costs for each site
must be judged on an individual basis.
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WATERFOWL
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Fig. 1. Geese, ducks, and other waterfowl may
damage crops by feeding in fields.

Damage Prevention and
Control Methods
Habitat Modification

Vertically straighten pond banks.
Allow ponds to freeze in winter.

Plant crops uniformly in spring.

Live Capture

Delay fall plowing as long as possible.

Walk-in funnel trap.

Use less-preferred plant species in
parks, cemeteries, and lawns.

Rocket/cannon nets.

Plant trees and shrubs to block flight
path.

Net launchers.

Eliminate vegetation (nesting/escape
cover) in and around ponds.

Provide lure crops.

Reduce or eliminate fertilizer use
around ponds.

Frightening

Field baiting.
Flags.

Exclusion

Mylar tape.

Install fence around ponds, gardens,
and yards.

Balloons.

Install overhead grids or netting on
ponds, reservoirs, and fish raceways.

Water spray devices.

Cultural Methods

Change the timing of planting and
harvesting of vulnerable crops.
Produce winter grains instead of
spring grains.

Scarecrows.
Automatic exploders.
Pyrotechnics.
Recorded distress calls.
Dogs.

Spring-powered nets.
Alpha-chloralose.
Repellents

None are currently registered.
Toxicants

None are currently registered.
Shooting

Hunting is the preferred method of
reducing localized populations,
where safe and legal. Hunting has a
strong repellent effect.
Killing under special permit is advised
only in extreme situations.
Other Methods

Destruction of nests and eggs helps to
slow down local population
growth.

Use grain dryers to allow earlier
harvest of high-moisture grain.

PREVENTION AND CONTROL OF WILDLIFE DAMAGE — 1994
Cooperative Extension Division
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Animal and Plant Health Inspection Service
Animal Damage Control
Great Plains Agricultural Council
Wildlife Committee

E-129

Identification
The term waterfowl is properly applied
only to ducks, geese, and swans (Fig.
1). Space does not permit full species
descriptions here. A bird identification
guide should be consulted for exact
species descriptions.
Many of the control techniques are
equally applicable to damage situations involving coots, rails, and cranes,
which are not discussed in this publication.

Range
In North America, most waterfowl are
migratory, flying long distances in the
spring and fall between the summer
breeding grounds and wintering areas.
Some species or geographic populations of some species, however, never
leave the breeding areas. The Florida
and mottled ducks, southern populations of wood ducks and hooded mergansers, and some populations of
Canada geese are nonmigratory.
Ducks and geese breed throughout
North America. The primary goose
production areas for Central, Mississippi, and Atlantic Flyway geese are
Banks Island, Baffin Island, and the
greater Hudson Bay area. Most of
these birds winter in the southern
Great Plains, Texas, Louisiana, and
Mississippi coastal marshes, or the
Chesapeake Bay and mid-Atlantic
states’ coastal marshes and barrier islands.
The primary breeding grounds for
geese using the Pacific Flyway are the
Yukon, Kuskokwin, and Copper River
deltas and the north and west coasts of
Alaska. These birds typically winter in
Washington, Oregon, and California
(especially Baja California, the Baja
California Sur coastal marshes, and the
central valley of California).
The primary North American breeding
grounds for ducks are the prairie pothole region of Alberta, Saskatchewan,
Manitoba, Montana, North and South
Dakota, and Minnesota. Historically,
this area probably produced more
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ducks than the rest of the continent
combined. Other important breeding
areas include coastal and interior
Alaska, and the Mackenzie River
Delta. Primary duck wintering
grounds include the central valley of
California, the southern Great Plains,
Gulf Coast marshes, Caribbean
Islands, and Central and South
America.
Many of the historical North American
waterfowl breeding, migrating, and
wintering areas are changing because
of agricultural and land-clearing practices, northern prairie pothole drainage, and development of the US Fish
and Wildlife Service’s National Wildlife Refuge system. Worldwide, waterfowl occur on every major land mass
except Antarctica.

Habitat
Waterfowl, as their name implies, are
most often found near water. They
can, however, fly long distances to and
from favorite feeding grounds, which
may include agricultural or upland
sites. Some species, such as the mallard and certain subspecies of Canada
geese, are extremely adaptable. They
are equally at home in rural and urban
environments, on a pond in a city
park, or on a marsh in Alaska.

Food Habits
The food of individual waterfowl species ranges from fish to insects to
plants in various combinations,
depending on availability. Waterfowl
bills have evolved to allow the exploitation of a wide variety of food sources
and associated habitats. Even though
many species are adapted to feeding in
the water, most will readily come on
land to take advantage of available
food. Since space does not permit a
species-by-species description of food
habits, a few general comments will
suffice.
During the prefledging period, young
waterfowl feed primarily on aquatic
insects and other invertebrates. As
adults, waterfowl have an omnivorous

diet. Dabbling ducks, whistling ducks,
and shovelers are primarily filter feeders and will consume almost anything
edible. Torrent ducks, blue ducks, and
scaups feed heavily on aquatic insect
larvae, snails, and other invertebrates
found on and under rocks in streams
and ponds. Large eiders, scoters, and
steamer ducks feed heavily on mollusks and shellfish. Steller’s eider feeds
more on soft-shelled invertebrates.
Fish are the main food of mergansers.
Swans are aquatic grazers and geese
are terrestrial grazers.

General Biology,
Reproduction, and
Behavior
Waterfowl are normally monogamous
and solitary nesters. The size of the
nesting territory is determined by the
aggressiveness of the particular pair of
birds. Pair formation in geese and
swans tends to be permanent until one
of the pair dies; the remaining bird will
often remate. Ducks seek a new mate
each year.
Ducks and the Ross’s goose generally
lay one egg each day until the clutch is
complete. Most other geese and probably all swans lay an egg every other
day until the clutch is complete. Incubation is not started until the last or
next-to-the-last egg is laid, thus all the
eggs hatch at about the same time.
There is a slight correlation between
the length of incubation and the size of
the adult bird. Incubation periods
range from about 23 days for cackling
Canada geese, 28 days for giant
Canada geese and mallards, to 38 days
for trumpeter swans. Young waterfowl
are precocial and begin foraging
shortly after hatching. The nest site is
abandoned 1 to 2 days after hatching.
Studies indicate many species have a
first-year mortality rate of 60% to 70%
and a 35% to 40% mortality rate in
subsequent years. Life spans of 10 to
20 years for captive ducks and 20 to 30
for captive geese and swans are not
uncommon.

Damage and Damage
Identification
Goose problems in urban and suburban areas are primarily caused by
giant Canada geese, which are probably the most adaptable of all waterfowl. If left undisturbed, these geese
will readily establish nesting territories
on ponds in residential yards, golf
courses, condominium complexes, city
parks, or on farms. Most people will
readily welcome a pair of geese on a
pond. They can soon turn from pet to
pest, however. A pair of geese can, in 5
to 7 years, easily become 50 to 100
birds that are fouling ponds and surrounding yards and damaging landscaping, gardens, and golf courses.
Defense of nests or young by geese
and swans can result in injuries to
people who come too close.
Migrant waterfowl damage agricultural crops in northern and central
North American. In the spring, waterfowl graze and trample crops such as
soybeans, sunflowers, and cereal
grains. In autumn, swathed grains are
vulnerable to damage by ducks, coots,
geese, and cranes through feeding,
trampling, and fouling. Young alfalfa
is susceptible to damage by grazing
waterfowl. Geese sometimes damage
standing crops such as corn, soybeans,
and wheat. In southern agricultural
areas, overwintering waterfowl can
cause problems in rice, lettuce, and
winter wheat.
Mergansers, mallards, and black ducks
cause problems at some aquaculture
facilities by feeding on fish fry and fingerlings. Common eiders and black
and surf scoters cause problems when
they feed in commercial blue mussel
and razor clam beds. For more information, see Bird Damage at Aquaculture Facilities.

Legal Status
In the United States, migratory birds,
including most waterfowl, as well as
their nests and eggs, are federally protected (50 CFR 10.12) by the Migratory
Bird Treaty Act (MBTA) (16 USC. 703-

Table 1. Members of the families Anatidae (ducks, geese, and swans),
Rallidae (coots and rails), and Gruidae (cranes) occurring in the United States
listed as endangered in the Code of Federal Regulations, Title 50, Sec. 17.11,
10-1-92 edition.
ANATIDAE:
Laysan duck (Anas laysanensis)
Hawaiian duck (Anas wyvilliana)
Aleutian Canada goose (Branta canadensis leucopareia)
Hawaiian goose (Nesochen sandvicensis)
RALLIDAE:
Hawaiian coot (Fulica Americana alai)
California clapper rail (Rallus longirostris obsoletus)
Light-footed clapper rail (Rallus longirostris levipes)
Yuma clapper rail (Rallus longirostris yumanensis)
Hawaiian moorhen (Galinula chloropus sanduicensisie)
GRUIDAE:
Mississippi sandhill crane (Grus canadensis pulla)
Whooping crane (Grus americana)

711). A complete list of all migratory
birds protected by the MBTA can be
found in 50 CFR 10.13. Also, all states
protect most waterfowl. Exotic and feral waterfowl species including mute
swans, greylag geese, muscovy ducks,
and Pekin ducks are not protected by
the MBTA, but may be protected by
state law or local ordinance.
Persons wishing to take any migratory
bird outside of the legal hunting season must first secure a federal permit
from the US Fish and Wildlife Service
(USFWS), and in some cases a state
permit. “Take” means to pursue, hunt,
shoot, wound, kill, trap, capture, or
collect, or attempt to pursue, hunt,
shoot, wound, kill, trap, capture, or
collect (50 CFR 10.12). “A federal permit is not required to merely scare or
herd depredating migratory birds
other than endangered or threatened
species or bald or golden eagles” (50
CFR 21.43a).
Three species and one subspecies of
waterfowl that occur in the United
States are listed as endangered in 50
CFR 17.11, October 1, 1992 edition
(Table 1). In addition, five subspecies
of rails, and one species and one subspecies of crane are listed.

Contact personnel from your local
USDA-APHIS-ADC office for information on obtaining a federal permit to
take migratory birds.
“Landowners, sharecroppers, tenants,
or their employees or agents actually
engaged in the production of rice in
Louisiana may, without a permit,
shoot purple gallinules (Ionornis martinica) when found committing or
about to commit serious depredations
to growing rice crops on the premises
owned or occupied by such persons . . .
between May 1 and August 15 in any
year.” (50 CFR 21.45).

Damage Prevention and
Control Methods
Waterfowl can be difficult to disperse
once they become established on a
pond or feeding site. Promptness and
persistence are the keys to success
when attempting to repel nuisance or
depredating waterfowl. Frightening
devices and repellents should be in
place before the damage starts to prevent the birds from becoming acclimated to the site.
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Habitat Modification

Discourage geese and other waterfowl
from using a pond by making it and
the surrounding area unattractive to
them. Reduce nesting, loafing, and
escape cover by mowing to the edge of
the pond, and by using herbicides to
eliminate emergent aquatic vegetation.
Contact your local Cooperative Extension office for specific recommendations for vegetation management in
ponds. Reduce or eliminate fertilizer
applications to the surrounding grass
area to make the grass less nutritionally attractive to grazing waterfowl.
Feeding of waterfowl around the pond
site should be prohibited. In cold
climates, shut off pond aerators in the
winter and allow the pond to freeze.
Giant Canada geese generally will not
establish nesting territories in areas
where they cannot easily walk in and
out of the local pond. Construct new
ponds so there is an 18- to 24-inch (45to 60-cm) vertical bank at the water’s
edge. Discourage Canada geese from
using existing ponds by vertically
straightening the banks or by erecting
a 30- to 36-inch (75- to 90-cm) high
poultry-wire fence around the pond at
the water’s edge. Use large boulder
rip-rap, which geese cannot easily
climb over, in locations such as levees
or banks around airport runways.
Caution: Large boulder rip-rap may
provide nesting or loafing habitat for
some species of gulls.

Construct grids on 20-foot (6-m) centers to stop geese; grids with 10-foot
(3-m) centers will stop most ducks.
Grid wire spacing may need to be
reduced to 5 feet (1.5 m) or less to stop
all waterfowl. In most instances, grid
lines should be installed high enough
to allow people and equipment to
move beneath them. Tie the grid wires
together wherever two lines cross to
prevent rubbing. Excessive rubbing
will result in line breakage. Independently attach lines to each post and not
in a constant run. This will prevent
having to rebuild the entire grid when
one line breaks.
Where aesthetics or other factors
preclude overhead grids, grids can be
installed at the water surface, or no
more than 1 inch (2.5 cm) below. In
these installations, grid wire spacing
should be no more than 5 feet (1.5 m).

Exclusion

Use 1- to 1.5-inch (2.5- to 3.75-cm)
mesh polypropylene UV-protected
netting when total exclusion is needed,
as in contaminated oil containment
basins. Support the netting with at
least 0.19-inch (0.46-cm), 7 x 19-strand
galvanized coated cable on 20-foot
centers. The support cables must be
well-anchored to carry the weight of
the netting and to allow the cable to be
stretched tight to reduce sag as much
as possible. High winds are the greatest hazard to this type of netting installation. Attach the netting to the
support cables to prevent wind-caused
abrasion. Abrasion can be more damaging than UV radiation.

Construct overhead grids of 0.015- to
0.030-inch (0.4- to 0.8-mm) stainless
steel spring wire, or 0.071-inch (1.8mm) and heavier ultraviolet-protected
monofilament line to stop waterfowl
from using reservoirs, lakes, ponds,
and fish-rearing facilities. Several hundred feet (m) of monofilament line or
stainless steel wire can be supported
between two standard, 5-foot (1.5-m),
steel fence posts, because these materials are extremely light. The 0.072-inch
(0.18-cm) polyester line weighs about
12.1 pounds per mile (3.4 kg/km);
0.016-inch (0.041-cm) stainless steel
wire weighs about 4 pounds per mile
(1.14 kg/km).

Three-foot (1-m) poultry-wire fences
around gardens or yards will help
keep geese out of such places, as adult
geese with young will not cross a fence
and leave their young behind. Good
results have also been reported using
20-pound test (9-kg), or heavier, monofilament line to make a 2- to 3-strand
fence in situations where aesthetics
preclude the use of woven-wire fencing. String the first line 6 inches (15
cm) off the ground, with each additional line spaced 6 inches (15 cm)
above the preceding line. Suspend thin
strips of aluminum foil at 3- to 6-foot
(1- to 2-m) intervals along the lines to
increase visibility of the barrier. Best
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results are obtained when the monofilament line fence is in place before
geese start grazing.
Half-inch (11-mm) mylar tape can also
be used to construct 2- to 3-strand vertical goose-resistant fencing around
lawns, gardens, and crop areas. Place
the first strand 1 foot (0.3 m) above the
ground, with each succeeding strand
1.5 feet (0.5 m) above the previous
strand.
Commercial clam growers have been
able to protect their clam beds from
common eiders by covering them with
heavy 0.5-inch (1.27-cm) mesh nylon
netting. Mussel ropes can be protected
from scoters and eiders by suspending
them in cages made of 0.25-inch (0.64cm) mesh plastic coated wire fencing.
Caution: Birds may become entangled
in the netting or wire and drown. This
could expose the owner to prosecution
under the Migratory Bird Treaty Act.
Cultural Methods
Agricultural Crops. Agricultural

damage caused by waterfowl can be
reduced by timing crop planting or
harvest periods so they do not coincide with periods of migration. For
example, teal may damage earlyplanted rice in some southern states.
Rice that is planted in April, however,
after the birds have migrated north, is
relatively safe from damage by waterfowl.
Spring grains are vulnerable to waterfowl damage in some northern regions
because of the agricultural practices
required for their production. Many
spring grains are swathed at harvest
time, allowed to dry in the field, and
then combined. The short growing season, possible early frost, uneven soil
types, and topography sometimes prevent the even ripening needed for
straight combining. In areas of severe
waterfowl damage, farmers should
consider the use of on-farm or commercial grain dryers so that high-moisture grain can be combined early.
Early harvest and forced drying of
high-moisture grain, however, is
expensive, and can result in shrinkage
and reduction of grain quality.

Where conditions permit, the production of winter grains instead of spring
grains may help eliminate waterfowl
damage. Winter grains can normally
be straight combined in July and
August, long before migrating waterfowl arrive in the area. Admittedly, a
winter grain’s rosette of leaves is vulnerable to grazing and puddling damage by waterfowl in both the fall and
spring. Research, however, has shown
that light grazing of the winter rosette
can actually increase stooling and
grain yield.
Conduct spring planting in as short a
time as possible. This may reduce the
length of time that area crops are vulnerable in the fall and allow harvesting
in the shortest time possible. Delay fall
plowing as long as possible in areas
where waterfowl damage standing or
swathed grains. Waterfowl can be
encouraged to feed in the stubble, away
from unharvested crops, by using
harvested fields as field-baiting sites
(see Alternate Food Sources below).
Recent research indicates that geese
prefer certain grass species over others
for food. Bluegrass (Poa spp.) is one of
the most preferred, and tall fescue
(Festuca arundinaceae) is one of the least
preferred. Plant tall fescue instead of
bluegrass to reduce goose grazing in
golf courses, parks, or cemeteries.
Plant trees to interfere with the birds’
flight paths and plant shrubs to reduce
the birds’ on-ground visibility.
Alternate Food Sources. Waterfowl

damage to crops can be reduced by
providing alternate food sources in the
form of lure crops or direct feeding.
For maximum benefit, an established
and well-organized program should
be in place.
Lure crops are typically grains that are
used to attract and hold waterfowl,
thereby protecting other crop areas.
Two general strategies are used in
establishing lure crop areas: (1) seeding selected areas known to have a
high incidence of waterfowl damage
with the specific intent of allowing the
birds to utilize the lure crop; (2) allowing the birds to select a lure crop field
and then paying the landowner for the
resulting loss.

Plant lure crops using local crop(s)
most subject to waterfowl damage.
Plant at the normal rate when using
good quality seed. Increase the normal
planting rate by a factor of 1.5 to 2
when using commodity grain or outof-date seed to offset reduced germination rates. Do not allow any hunting
or harassment of waterfowl in the lure
crop area until all crops are harvested
and the damage season is over.
Field baiting involves scattering grain
in previously harvested fields or at
natural waterfowl feeding and/or loafing areas to attract and hold waterfowl
away from unharvested fields. Studies
in North Dakota indicate that the most
effective diversion of waterfowl occurs
when the bait is made available within
2 to 3 days of the birds’ first feeding in
an area. There are no set rules about
the amount or type of bait to use.
Make enough bait available to ensure
that none of the birds go away hungry.
If the birds cannot get enough to eat at
the baiting site, they will go elsewhere.
The bait grain should be something the
birds are familiar with and prefer. The
same material that is grown in the field
should work well. Do not allow any
harassment of waterfowl in the area of
the baited field until all crops are harvested and the damage season is over.
Surplus grain to conduct these feeding
programs can be obtained from the
Commodity Credit Corporation
(CCC). People interested in obtaining
CCC grain for use in waterfowl damage abatement programs should contact personnel from their local US Fish
and Wildlife Service regional office.
CCC surplus grain may only be used
for the direct feeding of depredating
waterfowl or for seeding waterfowl
feeding areas. It may not be used to
replace grain lost to depredating
waterfowl.
Regardless of the method used (lure
crop or field baiting), it may be necessary to initially scare or herd the
waterfowl away from the surrounding
fields. Once the birds have habituated
to the feeding site, and damage has
stopped, repelling efforts can be
reduced.

Federal law requires that all artificial
feeding be stopped and all grain be
removed at least 10 days before hunting waterfowl within the zone of influence of the baited area (50 CFR 20.21i).
Frightening

Waterfowl may be repelled by almost
any large foreign object or mechanical
noise-making device placed in a field.
The length of time frightening devices
are effective depends on the nature,
number, and variety of devices used.
Move frightening devices every 2 to 3
days and use them in varying combinations to improve efficacy and prevent habituation. Repellents should be
in place before the start of the damage
season to prevent waterfowl from establishing a use pattern.
Visual repellents such as flags, balloons, and scarecrows are normally
used at one per 3 to 5 acres (1.2 to 2 ha)
before waterfowl become accustomed
to loafing or feeding in the area. After
the birds become accustomed to using
an area, one or more per acre (0.4 ha)
may be necessary. Visual repellents
should be reinforced with audio repellents such as automatic exploders, pyrotechnics, or distress calls for
optimum results.
All applicable state and local laws
must be observed when using frightening devices. Pay particular attention
to laws governing the making of loud
noises, discharging of firearms, use of
pyrotechnics, and use of free-running
dogs. Also consider the possible reaction of neighbors.
Flags for repelling waterfowl can be
made with 4-foot (1.2-m) laths and 6 x
30-inch (15 x 76-cm) strips of 3-mil
safety orange plastic or red and silver
mylar ribbon (Fig. 2). Tests conducted
at Audubon National Wildlife Refuge
indicate that black flags are not effective. Place flags so they are visible by
waterfowl from all points in a field.
Waterfowl will land in an area where
flags are not visible. Once the birds
land in a field with flags and begin
feeding, the flags’ effectiveness may be
lost.
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2" x 6" cardboard
(staple over plastic
or mylar on both
sides of lath)
6" x 30" mylar or
safety orange
plastic
(wrap one end
around lath)

Fig. 2 Design and construction of plastic or
mylar flags used to repel waterfowl from agricultural fields.

Balloons filled with helium, staked in
open fields or over water, have proven
to be effective waterfowl repellents.
Tether the balloons with enough
75-pound (34-kg) test monofilament
line to allow them to rise at least 10
feet (3 m) into the air. The use of balloons larger than 2 feet (0.6 m) in
diameter is not recommended due to
their increased wind resistance. Balloons with large contrasting eye spots
seem more effective than balloons
without eye spots.
Scarecrows can be made out of almost
any material available. Three concepts
should be incorporated into any scarecrow design: movement, bright colors,
and large eyes. For maximum effect,
the arms and legs should readily move
in the wind. Construction materials
should be of bright colors such as red,
blaze orange, or safety yellow.
Research indicates that scarecrows
with large eyes are more effective than
scarecrows with small eyes.
Mylar tape, 1/2 inch (11 mm) wide,
has been used successfully to protect
lawns, crops, and other areas from
bird damage. When properly installed,
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4' lath

mylar tape combines three control
strategies in one — overhead grids,
sound repellents, and visual repellents.
Wind blowing over the tape will produce a roaring sound as the tape twists
and flashes, reflecting the sunlight. Install the tape 1 to 3 feet (0.3 to 1 m)
above the area to be protected on 6- to
30-foot (2- to 10-m) centers. For a 100foot (30-m) span, the tape should be
twisted no more than 4 or 5 times
before tying it off. Over-twisting will
reduce the flashing and roaring effect.
Mylar tape has a tendency to break at
the knot. This can be overcome by
covering the last foot (0.3 m) of the
mylar with nylon strapping tape
before tying it off.
Water spray devices, using high pressure, rotating, clapper-type sprinkler
heads have been used to repel other
bird species from reservoirs and fish
raceways. Gulls have been repelled
from drinking water reservoirs by covering 50% of the total water surface
with the sprinklers and cycling them
on and off (5 minutes on and 35 to 45
minutes off) during the daylight hours.
Similar methodology may be effective
against waterfowl.

Automatic exploders, also known as
propane cannons, make a loud noise
without discharging a projectile. One
exploder may protect up to 25 acres
(10 ha) under ideal conditions. The
rate of firing is manually adjustable;
exploders should be set to fire about
every 5 to 10 minutes. Reduce waterfowl habituation and increase the effectiveness of exploders by mounting
them on turntables so the cannon rotates a few degrees with each firing.
Turn exploders off after dusk and on
at dawn to reduce neighbor complaints, bird habituation, and save on
fuel. Clock timers or photocells are
available for this purpose. Waterfowl
may use fields on bright moonlit
nights. When they do, it may be desirable to run exploders all night.
Pyrotechnics such as shellcrackers,
whistle bombs, screamer/banger rockets, and noise bombs can be used to
repel depredating waterfowl. These
devices should be fired to explode in
the air just over the birds to produce
the greatest scaring effect and reduce
the fire hazard. Allowing pyrotechnics
to explode on the ground could ignite

dry grass or weeds. Refer to Bird Dispersal Techniques for additional
information.

and the location of the problem. Secure
a federal permit before carrying out
live capture activity (50 CFR 21.41a).

Recorded distress calls have been used
to repel several species of nuisance
birds. Canada goose distress call tapes
are not commercially available as of
this writing. Individuals have made
their own Canada goose distress call
recordings and have successfully repelled nuisance geese.

Walk-in funnel traps (Fig. 3) are the
most effective traps for capturing
Canada geese in late June or early July,
when the adult birds are molting and
have lost the ability to fly, and the goslings have not yet fledged. The traps
also work well for feral ducks and
geese in parks and similar locations.

Dogs trained to chase waterfowl have
been used to protect golf courses and
grain fields. Depending on the location
and situation, dogs can be free running, on slip-wires, tethered, or under
the control of a handler.

Set up the trap next to a lake or pond
being frequented by the birds. When
possible, place the trap in the area
where the geese normally walk in and
out of the water. In situations where
there is no lake or pond, place the trap
in a large open area.

Live Capture

Local concentrations of problem
waterfowl can be reduced by live trapping. The final disposition of trapped
birds should be agreed upon in
advance by all relevant state and federal agencies. The trapping method to
use will depend on the type of birds

Construct a walk-in funnel trap using
the following, or similar materials:
1. 100 to 200 feet (30 to 60 m) of 3-foot
(1-m) poultry wire (for the trap
wings).
2. 60 to 80 feet (18 to 24 m) of 5-foot
(1.5-m) woven-wire fencing (for the
holding pen).

3. 21, 5-foot (1.5-m) steel fence posts to
support the fencing.
4. Netting to cover the top of the holding pen if the geese are to be held
several hours or overnight.
Once the trap is constructed, herd the
geese into it using boats, and/or
people walking on land. The exact
number of boats and people needed
depends on the size of the area and the
number of geese. Gasoline-powered
boats are not recommended because
they are too noisy. Canoes, rowboats,
or boats with electric trolling motors
work best. Surround the geese on three
sides, leaving the only avenue of
escape towards and into the trap. Once
in position, slowly and quietly drive
the geese into the trap opening (Fig. 4)
and into the holding pen. From there,
load the birds into suitable transport
equipment (such as turkey crates and
covered pickup trucks) for final
disposition. When handling birds,
wear eye protection and long-sleeved
shirts to avoid getting hit, scratched, or
pecked.

Install steel fence
posts as needed for
support

Holding pen
5' welded turkey-wire
15' to 20' square

Trap wings
3' chicken wire 50' to
100' long
Space steel fence posts every
20' to 30' along wings as
needed for support

Fig. 3. Layout for walk-in funnel trap to capture
flightless geese. Canada geese can be herded
into a walk-in funnel trap during the flightless
period for capture and relocation.

Funnel opening
75' to 100'
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Fig. 4. Herding geese into a walk-in funnel trap.

Rocket or cannon nets, typically 25 x
50 feet (8 x 24 m) can be used to
capture waterfowl. Nets with 1- to
1.5-inch (2.5- to 3.8-cm) mesh work
well for ducks; 2- to 2.5-inch (5- to
6.3-cm) mesh is best for large geese.
Place the net at a baiting site located
close to water and bait the site with
corn or other suitable bait until the bait
is well accepted. Once the target birds
are trained to feed at the bait site,
capturing them is merely a matter of
re-baiting the area, allowing the birds
to concentrate on the bait, then firing
the rockets or cannons that carry the
net over the birds. Remove the
trapped birds from the net as quickly
as possible. Place the birds in suitable
transport equipment (chicken crates,
turkey crates) and take them to the
predetermined location.
Spring-powered nets, about half the
size of a standard rocket or cannon net
(16 x 25 feet or 4.9 x 7.6 m), are available. They can be triggered manually
or electronically. One manufacturer
claims a closure time of less than 0.75
seconds using No. 3 mesh netting, and
1.5 seconds using No. 6 mesh netting.
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Spring-powered netting's quiet operation and the absence of explosive and
flying projectiles may, in some situations, be an advantage even with the
net’s small area.
Net launchers use a single large rifle
blank cartridge to propel the net. They
are fired from the shoulder much like
a shotgun or rifle. Net launchers are
available in two styles: wide angle for
launching a 20 x 20-foot (6 x 6-m) net,
designed for air-to-ground helicopter
capture, and narrow angle for launching a 12 x 12-foot (3.6 x 3.6-m) net,
designed for ground-to-ground capture. The smaller net launchers are
well suited for capturing individual or
small groups of problem birds.
Alpha-chloralose is an immobilizing
agent that depresses the cortical centers of the brain. Waterfowl fed about
30 mg of alpha-chloralose per kg of
body weight become comatose in 20 to
90 minutes. Full recovery occurs 4 to
24 hours later. Alpha-chloralose is best
suited for capturing individual or
small groups of problem waterfowl in
situations or at times when other
methods are not safe or practical.

The US Food and Drug Administration (FDA) has approved alphachloralose as an immobilizing agent
for the USDA-APHIS-ADC program
to use in the capture of waterfowl,
coots, and pigeons. This use is granted
exclusively to ADC under a continuing
Investigational New Animal Drug
(INAD) application. Alpha-chloralose
may only be obtained from the
Pocatello Supply Depot for use as an
avian wildlife immobilizing agent.
Alpha-chloralose may only be used by
ADC employees or biologists of other
state or Federal wildlife management
agencies that have been certified in its
use, or persons under their direct
supervision.
Repellents

There are no chemical repellents currently registered with the US Environmental Protection Agency (EPA) for
controlling waterfowl. Several chemicals that have shown taste or olfactory
repellent properties, including methyl
anthranilate, are currently being
studied by USDA-APHIS-ADC
Denver Wildlife Research Center and
other agencies.

Water surface
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Fig. 5. Age embryos by placing 3 or 4 eggs in a pail of water and determining the flotation.

Toxicants

There are no toxicants currently registered with EPA for controlling waterfowl.
Shooting

Hunting, where safe and legal, is the
preferred method of reducing local
populations of problem waterfowl.
Hunting has a strong repellent effect as
well. State wildlife management agencies can provide information on current waterfowl hunting regulations.
In situations involving real and direct
threats to human health and safety,
such as geese around an airport, it
may be possible to obtain a permit
from the US Fish and Wildlife Service
to kill migratory game birds. “Such
birds may only by killed by shooting
with a shotgun not larger than No. 10
gauge fired from the shoulder, and
only on or over the threatened area or
areas” (50 CFR 21.42a). Such permits
are generally issued only when the use
of nonlethal control methods is not
practical or possible. A solid rationale
as to why nonlethal methods will not

work and why the birds must be
removed is generally required before a
permit to kill migratory game birds is
issued.
Other Methods

The growth of local waterfowl populations can be effectively slowed by
destroying nests and eggs. This
method is especially effective with nuisance Canada geese. Secure a federal
permit before carrying out this activity
(50 CFR 21.41a).
Render eggs nonproductive by vigorously shaking them as soon as possible
after the full clutch is laid and incubation begins. The longer incubation continues, the more difficult it becomes to
destroy the embryo by shaking. It is
safe to assume that the clutch is complete and incubation has started if the
eggs feel warm. In situations where the
start of incubation is unknown, eggs
can be aged using the flotation method
(Fig. 5).
Eggs in flotation stage 6 may be on the
verge of hatching. If pipping has
started, the eggs should not be shaken,

as shaking will probably only accelerate hatching. Also, the US Fish and
Wildlife Service, Region 3 Law
Enforcement, has taken the position
that a pipped egg contains a live bird,
not an embryo. Live birds may not be
killed under authority of an egg
destruction permit.
After shaking the eggs, return them to
the nest, and allow the birds to incubate for at least 3 weeks. The eggs and
nest should not be destroyed immediately after shaking. Doing so may
cause the geese to renest. Usually
geese will not attempt to renest if they
have been incubating eggs for more
than 3 weeks. Remove all nest materials and eggs from the area after the
appropriate waiting period. The nest
and eggs must be removed to discourage continuation of the nesting effort
and defense of the nest territory.
Most nest/egg destruction permits do
not authorize possession of waterfowl
nests or eggs. Therefore, all eggs and
nest materials collected under authority of such a permit must be disposed
of immediately.
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Economics of Damage
and Control
Waterfowl cause significant losses to
agricultural and aquacultural crops,
damage golf courses, cemeteries,
lawns, and gardens, and contaminate
reservoirs. Their activities can cause
real economic hardship, aggravate nuisance situations, or create human
health hazards. A reliable figure for
the total national economic loss caused
by waterfowl does not exist. The following examples serve to illustrate the
magnitude of the problem, however.
In 1960, waterfowl caused an estimated $12.6 million worth of damage
to ripening small grains on the Canadian prairies. In 1980, waterfowl were
credited with causing $454,000 worth
of damage to small grains in North
Dakota, South Dakota, and Minnesota
combined.
The 1989 appraised crop losses due to
goose damage totaled $105,000 in the
four Wisconsin counties surrounding
Horicon Marsh National Wildlife Refuge (NWR). It is estimated that in the
autumn of 1989 over 1 million interior
Canada geese passed through Horicon
Marsh NWR. This area has one of the
largest and most active goose damage
abatement programs in the country,
with an annual budget of more than
$135,000.
Goose damage to golf courses is difficult to quantify. A survey in 1982 of
219 golf courses in the eastern United
States, however, indicated that 26%
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had nuisance Canada goose problems.
It is not uncommon for geese to cause
$2,000 to $3,000 damage per year to a
golf course. Two golf course superintendents in the greater Cleveland,
Ohio, area estimated that Canada
geese caused between $2,000 and
$2,500 worth of property damage to
each of their courses in 1989. Three
other golf course superintendents, in
the same geographic area, estimated
that they spend $1,000 a year just
cleaning up Canada goose droppings,
exclusive of any direct property
damage.

Conover, M. R., and G. C. Chasko. 1985.
Nuisance Canada goose problems in the
eastern United States. Wildl. Soc. Bull.
13:228-233.
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