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EXECUTIVE SUMMARY  
 

Bird strikes, bird collisions with aircraft, are a hazard to human health and safety and can 
cause major financial losses due to aircraft destruction, equipment damage, runway closure, 
personnel costs, and passenger accommodations.  U.S. Department of Transportation, Federal 
Aviation Administration (FAA) regulations (14 CFR 139.337) require airports to assess 
wildlife hazards and, as needed, develop and implement wildlife hazard management plans.  
At John F. Kennedy International Airport (JFK), two strikes are particularly noteworthy.  The 
first occurred in 1975, when Herring Gulls1 were ingested into an engine of a departing DC-
10.  The engine exploded and separated from the aircraft and the takeoff was aborted; the 
aircraft caught fire and was destroyed.  Fortunately, no fatalities occurred.  The second 
occurred in 1995 when an Air France Concorde ingested a pair of Canada Geese into an 
engine.  The aircraft was able to land safely but sustained major damage.  The French 
Aviation Authority sued the Port Authority of New York and New Jersey (PANYNJ) and the 
case was eventually settled out of court for over $5 million.   
 
Increasing gull strike problems and public concern regarding the environmental impacts of 
management alternatives resulted in the development of an Environmental Impact Statement 
(EIS) on bird strike management at JFK which was completed in 1994 (hereafter 1994 FEIS; 
USDA 1994).  At the time the 1994 FEIS was prepared, gulls (Ring-Billed, Laughing, 
Herring and Greater Black-Backed Gulls) comprised the majority of bird strike hazards at 
JFK.  Consequently, the 1994 FEIS emphasized alternatives for gull hazard management, but 
the JFK Wildlife Management Unit (JFKWMU) also worked to address risks to aircraft from 
other bird species.   
 
Bird strikes decreased substantially after the implementation of the integrated bird hazard 
management program, and on-airport shooting program analyzed in the 1994 FEIS.  However, 
bird strikes continue to be an issue at JFK.  Land uses and bird populations have changed 
since the completion of the 1994 FEIS, and so have bird strike hazards for aircraft using JFK.  
For the period of 1994-2009, there have been 1,759 bird strikes involving 98 bird species at 
JFK. This supplement to the 1994 FEIS has been prepared to address changes in bird strike 
hazards at JFK and within a 7-mile radius of the airport, and to provide updated information 
on the implementation of the bird hazard management program at JFK.   
   
Background 
 
After the 1975 Herring Gull strike, JFK placed increased emphasis on management of bird 
strikes to aircraft.  JFK began recording all bird strikes at the airport in 1975 and currently has 
the most extensive bird strike database of any airport in the world (PANYNJ 2004).  A Bird 
Hazard Task Force (BHTF) was created in 1985 to serve as a clearinghouse for information 
relative to JFK’s bird strike hazards.  The BHTF continues to provide an opportunity for 
agencies and other parties to exchange ideas and discuss initiatives to address JFK’s bird 
strike hazards.   
 

                                                 
1 Latin names of species mentioned in the text are provided in Appedix B. 
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Bird strikes, especially Laughing Gull strikes, continued to increase at JFK.  During 1988-90, 
there was an average of 261 gull strikes per year.  Laughing Gulls constituted 52% of the bird 
strikes at JFK. Herring, Great Black-backed and Ring-billed Gulls collectively constituted an 
additional 34% of the total bird strikes (Washburn et al. 2009).  The proportion of all bird 
strikes involving Laughing Gulls increased in correlation with the growth of the Jamaica Bay 
Laughing Gull colony (from 15 pairs in 1979 to 7,629 pairs in 1990).   
 
In 1991, an experimental shooting program was initiated to reduce hazards created by gulls, 
especially Laughing Gulls.  Laughing Gull strikes declined 62% in 1991 compared to the 
1988-1990 annual average of 157 gull strikes per year.  Strikes for the other 3 gull species 
were reduced 48% from the 1988-1990 annual mean of 104 strikes per year (Washburn et al. 
2009).  From 1991-1993, U.S. Department of Agriculture, Animal and Plant Health 
Inspection Service, Wildlife Services (WS)2 biologists shot 14,191, 11,847 and 6,500 
Laughing Gulls per year, respectively.  By the third year of the program, the number of strikes 
involving Laughing Gulls was reduced by over 90% from levels observed in the late 1980s 
(Dolbeer et al. 2002).   
 
Concerns about the ethics and long-term cumulative impacts of shooting gulls prompted an 
animal advocacy group to sue the PANYNJ and the U.S. Department of the Interior (USDI), 
Fish and Wildlife Service (USFWS; PANYNJ 2004).  The lawsuit resulted in the preparation 
of an Environmental Impact Statement (EIS) examining the environmental impacts of 
alternative strategies for reducing bird strikes at JFK (USDA 1994).  Herring, Great Black-
backed, Laughing and Ring-billed Gulls were the focus of the EIS because they comprised the 
majority of strikes and posed the greatest safety risk.  The Jamaica Bay Laughing Gull colony 
located on the USDI National Park Service’s Gateway National Recreation Area (Gateway 
NRA) was of particular concern.  Non-gull bird species also occurred in JFK’s bird strike 
record, and information on their biology, and behavior was presented in the EIS.   
 
The EIS was completed in 1994.  The USFWS, NPS and WS agreed that an Integrated Gull 
Hazard Control (IGHC) program would best address bird hazards at JFK.  However, the 
agencies did not agree on all the methods that should be used.  Wildlife Services concluded 
that relocation of the Laughing Gull colony was the environmentally-preferred long term 
approach in order to reduce the long-term mortality of gulls and the potential for gull-aircraft 
collisions.  The USFWS and NPS were concerned about the impacts of disrupting/attempting 
to relocate the only known Laughing Gull colony in the State of New York on state and 
regional Laughing Gull populations.  The USFWS stated that relocation of the Laughing Gull 
colony would only be warranted if continued development of JFK’s on-airport hazard 
management program, reduction of off-airport attractants, and on-airport shooting of gulls 
(e.g., Category 1 actions) were implemented and proven inadequate.  The on-airport hazard 
management program has been effective in reducing gull strikes, and, to date, management of 
aircraft hazards associated with the Laughing Gulls has not included efforts to relocate the 
Laughing Gull colony.  However, the question of whether attempting to relocate the colony 
would be preferable to the current strategy which results in the death of thousands of 
Laughing Gulls each year remains (Brown et al. 2001a). 
  
                                                 
2   Until 1997, the name of the WS program was the Animal Damage Control Program. 
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Current Bird Strike Hazards at JFK 
 
Laughing Gull strikes have decreased from an average of 157 Laughing Gull strikes per year 
during 1988-1990, to 2.3 strikes per year for 2007-2009 (Washburn et al. 2009, WS 
unpublished data).  In 2008, Laughing Gull strikes (1) were the lowest recorded since 1979.  
Strikes by the other three gull species were reduced 48-88% annually over the same period.  
Since approximately 1998, Herring Gulls have replaced Laughing Gulls as the most 
commonly struck gull species at JFK.  The decrease in gull strikes has occurred despite the 
fact that the average annual aircraft movements for 1994-2009 were higher than for 1979-
1993.   
 
Despite the reductions in strike rates, bird strikes continue to be a serious issue for JFK.  The 
list of species of management concern has increased to include species other than gulls.  The 
proportion of bird strikes attributable to gulls has comprised less than half of all known bird 
strikes since 1996.  The list of species of primary interest has been expanded and includes 
Herring Gulls, Ring-billed Gulls, Great Black-backed Gulls, Laughing Gulls, Canada Geese, 
Double-crested Cormorants, Atlantic Brant, Mute Swans, European Starlings and Rock 
Pigeons.  The list is based on criteria that include local abundance (based on survey data), 
body weight, flocking behavior, number of strikes at JFK, and number of damaging strikes at 
JFK.  As discussed in the 1994 FEIS, gulls are important due to size, local abundance, and the 
number of wildlife-aircraft strikes over the years.  Canada Geese are the second most 
damaging species with 15 strikes at JFK during the period of 1994-2009 causing a reported 
$10,500,200 million in damage.  Cormorants are less abundant than Canada Geese, but their 
large body size and tendency to fly low make them particularly hazardous to aircraft 
approaching and leaving JFK.  Atlantic Brant are of concern due to their high seasonal 
abundance, flocking behavior, body size, low flying altitude, and poor response to hazing.  
Mute Swans, the largest bird at nearly 25 pounds, could cause significant and possibly 
catastrophic damage during a wildlife-aircraft strike.  Lastly, pigeons and starlings are 
flocking species, locally abundant and have a high body density.  While other species may 
have caused damaging strikes, or incurred more strikes, they are of secondary management 
concern because of lower risks of damaging strikes.  Many of the actions proposed for species 
of primary concern would also help reduce risks from species of secondary concern.  Several 
of the alternatives proposed also include actions to address risks from species other than those 
of primary management concern (e.g., ducks, crows, blackbirds, raptors).  Species-specific 
information on strike hazards at JFK is provided in Section 1.7 of this supplement and in 1994 
FEIS Section 1.3.   
 
The JFK Bird Hazard Management Program 
 
The bird hazard management program at JFK is directed by the JFKWMU).  The JFKWMU 
conducts daily on-airport wildlife hazard management activities including monitoring and 
management of bird attractants, use of nonlethal and lethal wildlife control measures to 
reduce bird presence, collecting data on bird strikes, and educating contractors and other 
personnel working at JFK in techniques needed to help reduce bird strikes (e.g., waste/debris 
management and eliminating animal feeding).  On-airport bird attractants are managed with a 
combination of vegetation, water, insect, sanitation and building management.  Nonlethal and 
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lethal wildlife control measures include frightening devices, nest and egg destruction, 
shooting, and capture and euthanasia.   
 
The work of the JFKWMU has been augmented by the supplemental on-airport shooting 
program and, until 2011, work by a falconry company.  In the supplemental on-airport 
shooting program, 2-5 trained specialists stationed along the southern perimeter of the airport 
use shotguns with non-toxic shot to shoot gulls attempting to fly over the airport.  In 2001, the 
JFKWMU authorized the supplemental on-airport shooting program to take additional bird 
species posing an imminent hazard to aircraft at JFK (Canada Geese, Mute Swans, Double-
crested Cormorants, Atlantic Brant and Rock Pigeons).  From 1996-2010, a contractor flew 
falcons and other raptors and using pyrotechnics to scare birds away from the Aircraft 
Operations Area during three months in the summer when bird strike risks are greatest. 
 
Efficacy and impacts of the bird hazard management program are reviewed in Performance 
Management Reports prepared by the PANYNJ, annual monitoring reports prepared for the 
PANYNJ by USDA/APHIS/WS (Washburn et al. 2009, Washburn and Tyson 2010), and 
review/issuance of permit applications by the USFWS and NYSDEC.  The BHTF also meets 
twice per year to review JFK’s bird hazard management efforts, exchange ideas, discuss new 
initiatives to address bird strike hazards, and collaborate on research projects.  Since the 
completion of the 1994 FEIS, the PANYNJ has also continued to fund research on wildlife 
hazard management at JFK. 
 
Off-Airport Bird Hazards 
 
Effective bird hazard management programs require consideration of factors off airport 
property (Martin et al. 2011, Dolbeer 2011).  Conditions off-airport can impact the return rate 
of harassed birds and bird movements over airports and through departure and arrival 
airspace.  The need to manage off-airport wildlife attractants is codified in FAA Advisory 
Circular 150/5200-33A.  Ponds and large expanses of grass in parks, golf courses, rights-of-
way, medians and around developments provide feeding and loafing sites for many species of 
concern for JFK including gulls and geese.  Man-made habitat and food sources, including 
handouts from well-meaning citizens, have led to populations of some bird species in excess 
of what can readily be tolerated in close contact with human activities.  Removal or reduction 
of off-airport bird attractants can decrease the number of birds crossing JFK airspace.  
However, it should be noted that although FAA regulations impose requirements on airports 
for wildlife hazard management, FAA authority does not extend to requiring off-airport 
landowners and managers to implement airport recommendations.  The JFKWMU and their 
agents (e.g., WS) can, however, consult with these landowners to coordinate wildlife 
management efforts, and the property owners and managers of some the primary wildlife 
attractants in the vicinity of JFK have been included on the BHTF.  Gateway National 
Recreation Area, the New York City Department of Parks and Recreation, and the New York 
City Department of Environmental Protection manage lands near JFK and were cooperating 
agencies in the preparation of the SEIS.  Off airport property managers may choose to 
implement the recommendations of the JFKWMU, implement other measures to address the 
issues identified by the JFKWMU or take no action.  Information in this analysis will be used 
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by the cooperating agencies in making management decisions, but each agency retains 
independent authority for its decisions. 
 
The FAA Advisory Circular 150/5200-33A directs airports which handle air traffic like JFK 
to consider hazardous wildlife within a 5-mile radius of the airport.  This decision is 
consistent with the International Bird Strike Committee Best Practice Standards for bird 
hazard control at airports.  Standard 9 directs airports to reduce bird attractants and associated 
bird hazards within a 13 km (7.8 mile) bird circle around the airport (IBC 2006).  Resident 
Canada Geese are the species of greatest concern relative to off-airport hazards to aircraft.   
An evaluation of movement patterns of resident Canada Geese banded within 5 miles of JFK 
indicates that management of hazards from resident Canada Geese within the 5-mile radius of 
JFK may require work outside the 5-mile radius (Seamans et al. 2009).  During the study, 
researchers monitored the area in a 7.2 mile radius around JFK for banded birds.  Geese were 
observed within 3 miles of their banding location 95% of the time.  Geese which remained 
within the study area were resighted at an average straight-line distance of the original 
banding site of 2.2 miles.  Therefore, birds which spend time within the 4-5 mile radius of 
JFK may also be using sites the 5-7 mile radius of the airport.  Based on this information, the 
area for resident Canada Goose hazard management included in this plan has been expanded 
to a 7-mile radius around JFK.  Work in the 5 to 7-mile radius around JFK would be 
conducted as needed to augment resident Canada Goose population reduction efforts in the 5-
mile radius around JFK.  This area includes sections of Gateway NRA.  Specific areas within 
Gateway NRA where bird management has been proposed are (Fountain Avenue and 
Pennsylvania Avenue Landfills and Rulers Bar Hassock). 
 
Public Involvement 
 
The draft SEIS was made available for public review and comment from January 14, 2011 – 
February 28, 2011.  The agencies received 10 comments from organizations and private 
individuals on the SEIS.  Responses to issues raised in the comment letters are provided in 
Appendix H of the SEIS.  The Environmental Protection Agency (EPA) also reviewed the 
SEIS in accordance with their responsibilities under Section 102(2)(C) of the NEPA and 
Section 309 of the Clean Air Act.  The EPA rated alternatives 1, 3, 5, and 6 as LO indicating 
they had a lack of objection.  Alternatives 2 and 4 were rated LO-2 indicating that they had a 
lack of objection but were requesting additional information regarding off-airport bird hazard 
management.  Specifically, the EPA requested clarification of the authority of the PANYNJ 
for bird hazard management off-airport and asked for information on stress to birds in the 
review of the perceived humaneness of each alternative.  Agency responses to the issues 
raised in the EPA letter are provided in Appendix H. 
 
Management Alternatives 
 
An extensive literature review, discussions with individuals involved in the problem at JFK, 
data from research conducted at JFK, and alternatives suggested in public comments on the 
1994 FEIS were used to identify individual methods which could be used to address bird 
hazards.  Methods were combined into groups based on general management approaches 
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(e.g., on- and off-airport management) and agency experience regarding public perceptions 
and desires pertaining to wildlife hazard management (e.g., nonlethal or lethal methods).  

 
All methods were subjected to an assessment of the technical feasibility, applicability and 
effectiveness in reducing the bird-aircraft strike hazard at JFK.  The methods within each 
alternative that were determined to be feasible and effective were subsequently assessed 
regarding their potential environmental impacts.  This evaluation considered the methods’ 
impacts on the following factors: 
 

 Ecological Resources:  
 Target Wildlife Species Populations 
 Nontarget Wildlife Species Populations 
 Threatened and Endangered Species 
 Wildlife Habitat 
 Water Quality 

 Parks and Recreation 
 Socioeconomics 
 Air Quality 
 Ambient Noise 
 Airport Operations and Safety 
 Coastal Zone Management 
 Historic and Cultural Resources 
 Humaneness and Animal Welfare Concerns - The issue of individual perceptions of 

the humaneness of individual bird strike hazard management methods is not precisely 
an environmental impact and was not addressed in the 1994 FEIS on bird hazard 
management at JFK.  However, the lead and cooperating agencies acknowledge that 
humaneness of individual methods is an important issue to the public and have added 
this factor to the evaluation of alternatives. 

 
Six management alternatives were developed and analyzed in detail in this supplement based 
on the process above.  The alternatives consist of a “No Action” alternative which continues 
the current bird hazard management program at JFK and 4 additional alternatives which could 
be used to supplement the current damage management program.  In the draft SEIS, a final 
alternative combined the current program and all possible supplements to the existing 
program.  After reviewing public comments on the SEIS, consultation with Gateway NRA 
and lead and cooperating agency review of the data, Alternative 6, the proposed action, was 
modified to include all possible actions except efforts to reduce/relocate the Laughing Gull 
Colony (Alternative 5). 
 
Alternative 1:  Continue Current Bird Hazard Management Activities (No-action Alternative) 
 
This alternative involves continuing the current bird hazard management program at JFK.  
The No-action alternative consists of all gull hazard management methods described in the 
Integrated Gull Hazard Management Alternative of the 1994 FEIS (except off-airport 
activities to reduce the Laughing Gull colony); on-airport use of nonlethal and lethal methods 
to reduce hazards to aircraft by all bird species, and technical advice and outreach to off-



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Executive Summary   vii

airport landowners and property managers regarding ways to reduce bird attractants.  It also 
includes the continuation of the BHTF.  It does not include conducting off-airport bird hazard 
management for JFK. 
 
The 1994 FEIS limited its analysis to evaluating options for managing gull hazards to aircraft 
because, during the period of 1988-90, gull strikes comprised approximately 86% of all bird 
strikes at JFK.  However, the 1994 FEIS and the USFWS Record of Decision acknowledged 
that the JFKWMU also conducted activities to reduce bird strike hazards and property damage 
associated with other bird species.  These actions have been permitted based on separate 
environmental reviews.  For purposes of this analysis, it is the combined multi-species bird 
hazard management program, including the gull hazard management program selected in the 
1994 FEIS that is the No-action Alternative.  Combining the analyses of all bird hazard 
management activities in one document enables the agencies to more clearly communicate the 
nature of the bird hazard and bird hazard management activities at JFK to the public and 
enhances interagency coordination and communication regarding bird hazard management at 
JFK.  Including all bird hazard management activities in the EIS enables WS, at the request of 
the JFKWMU, to participate in all facets of bird hazard management allowed under this 
alternative.     
 
Alternative 2:  Add Additional Nonlethal Methods On and Off-Airport to Current Bird Hazard 
Management Program  
 
Under this alternative, existing on-airport bird hazard management efforts would be 
augmented by establishing a regular bird hazard monitoring program and improving reporting 
of nonlethal management actions.  It also enables the agencies to permit, recommend and use 
nonlethal bird hazard management methods (e.g., harassment, habitat modification, exclusion, 
capture and relocation, modification of human behavior) at off-airport sites to reduce bird 
hazards at JFK with the permission of the landowner/manager.  This alternative also includes 
the use of nonlethal methods to reduce hazards to aircraft from birds at Gateway NRA, 
particularly at Rulers Bar Hassock, and Pennsylvania and Fountain Avenue Landfills3.  
Species which may be targeted for off-airport management actions include gulls (except 
relocation of the Laughing Gull colony), geese, ducks, Mute Swans, Double-crested 
Cormorants, blackbirds, crows, Rock Pigeons, and European Starlings.   
 
Alternative 3:  Add Additional On-Airport Lethal Bird Hazard Management Activities to 
Current Bird Hazard Management Program 
 
This alternative would increase the duration of the annual supplemental on-airport shooting 
program from May through August to May through November which would include more of 
the peak period for hazards from large-bodied gulls (e.g., Herring Gulls).  Personnel at the 
gull shooting stations would be authorized to assist the JFKWMU efforts by using lethal 
methods to keep large-bodied birds which pose particular risks to aircraft (i.e., Canada Geese, 
Atlantic Brant, Mute Swans, Double-crested Cormorants, ducks) from entering JFK airspace 
using the same criteria and methods as the on-airport gull shooting program.  Supplemental 
on-airport shooting program personnel would also be authorized to take individuals from 
                                                 
3 Any action proposed for Gateway NRA would require authorization/approval from the NPS. 
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flocks of Rock Pigeons, European Starlings, crows and blackbirds to prevent birds from 
entering JFK airspace and to frighten remaining flock members from the site.   
 
Black-tailed jackrabbits, Eastern cottontail rabbits and small rodents (mice, rats, voles) are a 
food source for raptors and can attract these species to JFK.  This alternative could also 
include use of lethal rabbit and rodent control measures to reduce attractants for raptors. 
 
Alternative 4:  Add Off-Airport Lethal Bird Hazard Management to Current Bird Hazard 
Management Program 
 
This alternative would enable WS to recommend and conduct lethal bird hazard management 
projects at off-airport sites.  It does not include activities to reduce or relocate the Laughing 
Gull colony.  Species which may be targeted for off-airport lethal management actions within 
a 5-mile radius of JFK under this alternative include Canada Geese, Mute Swans, Double-
crested Cormorants, blackbirds, crows, Rock Pigeons, and European Starlings.  This 
alternative would include efforts to reduce the resident Canada Goose population within 7 
miles of the airport.  Work in the 5-7 mile radius around JFK would be conducted as needed 
to augment resident Canada Goose population reduction efforts in the 5-mile radius around 
JFK.  Efforts to reduce the resident Canada Goose population could include the use of lethal 
methods at Rulers Bar Hassock, Pennsylvania Avenue and Fountain Avenue Landfills in 
Gateway NRA.  Egg oiling/addling/puncturing could also be used on Mute Swan nests in 
Gateway NRA. 
 
Alternative 5:  Add Reduction/Relocation of the Laughing Gull Colony to the Current Bird 
Hazard Management Program 
 
Reduction or relocation of the Laughing Gull colony was included as a damage management 
alternative in the 1994 FEIS.  Although the current program has been effective in reducing 
Laughing Gull strikes, this alternative is being reconsidered as an alternate means of reducing 
Laughing Gull strikes.  Relocation of the Laughing Gull colony may substantially reduce the 
number of Laughing Gulls which are shot each year at JFK.   
 
Alternative 6:  Increase Integrated Bird Hazard Management – Proposed Action. 
  
This alternative would be a combination of Alternatives 1-4 above.  This alternative has been 
modified from that presented in the draft SEIS so that it does not include actions proposed in 
Alternative 5 for reducing/relocating the Laughing Gull colony.  The decision to omit the 
provisions of Alternative 5 was based on public comments, consultation with Gateway NRA 
which manages the site with the gull colony, and a review of the efficacy and environmental 
impacts of Alternative 5.   
 
This alternative would enable the agencies to use and recommend a range of nonlethal and 
lethal bird hazard reduction techniques on and off-airport.  An Integrated Wildlife Damage 
Management approach would be implemented which would allow use of management 
methods, singly or in combination, to resolve conflicts with wildlife affecting the use of the 
airfield and safe airport operations.  When making recommendations for bird hazard 
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management preference would be given to practical and effective non-lethal methods, but 
non-lethal methods may not always be applied as a first response to each damage problem.  
The most appropriate response could be a combination of non-lethal and lethal methods, or 
there could be instances where application of lethal methods alone would be the most 
appropriate strategy.   
 
Environmental Impacts 
 
Alternative 1:  Continue Current Bird Hazard Management Activities (No-action Alternative) 
 
Analysis in the 1994 FEIS indicates that implementation of the current bird hazard 
management program at JFK has not had a significant adverse cumulative impact on target 
bird species populations.  Actions conducted to reduce gull hazards at JFK do appear to have 
contributed to a reduction in the Laughing Gull colony, but other factors including marsh 
erosion and periodic flooding also appear to have contributed substantially to the decline.  
Analysis of the regional Laughing Gull population indicates that, although there have been 
reductions in the local colony; the JFK bird hazard management program has not had a 
significant adverse impact on the regional Laughing Gull population.   
 
Risks to nontarget species have been extremely low.  For the period of 1994-2009, only six 
nontarget birds were lethally taken in the course of intentionally removing 69,937 gulls and 
additional target birds during the period of 1991 – 2009.  Four of the nontarget birds were 
Common Terns which are a state-listed threatened species.  No more than one Common Tern 
was taken in any year.  This low level of unintentional take has not jeopardized the state 
Common Tern population.  The other two nontarget birds were a Caspian Tern and Black-
crowned Night-Heron. 
 
Implementation of the proposed action has not had a significant individual cumulative adverse 
impact on water quality, parks and recreation, noise, or ambient air quality.  Reductions in 
bird strikes have had beneficial economic impacts for air carriers and JFK.  This alternative 
does include the use of lethal methods which some individuals consider inhumane.  Some 
individuals opposed to the use of lethal methods may feel that the observation or knowledge 
of the supplemental on-airport shooting program or interaction with dead or injured birds 
would have an adverse impact on their aesthetic enjoyment of the bay.  However, a substantial 
Laughing Gull colony remains at the site despite recent declines, so impacts on the value of 
the Jamaica Bay Laughing Gull colony as a bird watching opportunity are low.  Others may 
feel that their enjoyment and sense of security in the area is compromised by the knowledge 
that all possible actions are not being implemented to reduce the risk of a significant bird 
strike at JFK. 
 
Alternative 2:  Expand Current Bird Hazard Management to Include Additional Nonlethal 
Methods On and Off-Airport 
 
This method would not substantively increase the mortality in target or nontarget species 
above that expected for Alternative 1 although very limited unintentional mortality is 
possible.  Use of reproductive inhibitors might eventually result in population reductions at 
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specific sites but is not expected to be of sufficient scope that it would adversely impact state 
Canada Goose or Rock Pigeon populations.  On-airport implementation of improved 
monitoring and data collection procedures should result in more targeted bird hazard 
management efforts and a more effective and efficient bird hazard management program.  
Relocation of target birds may disrupt or displace nontarget bird species.  Some nonlethal 
management methods such as prolonged harassment may have an adverse impact on 
vegetation and nontarget species.  However, these disturbances should be minimal and short-
term and are expected to only have a low level of impact on nontarget species.  Off-airport 
habitat management activities to reduce target bird use of sites may have adverse impacts on 
species with similar habitat requirements but may be beneficial to other species. 
 
Parks and recreational areas can be major off-airport attractants for target species.  Some 
individuals would consider a reduction in the presence of birds at these locations to be an 
adverse impact on their enjoyment and use of the sites.  Some individuals may also be 
displeased by increased emphasis on enforcement of bans on wildlife feeding at parks and 
recreational sites.  However, at many of these locations, wildlife feeding is already prohibited.  
Others people would be pleased with the reduction in some over-abundant species that make 
it difficult to enjoy the intended use of the park (e.g., feces from resident Canada Geese).  Use 
of nonlethal methods to resolve problems with waterfowl would result in the birds moving to 
new locations.  It is possible that this may lead to unacceptably high concentrations of birds 
and damage at new sites.  Some people may perceive nonlethal methods such as the use of 
repellents on grass as offensive and an impediment to their enjoyment of these areas.   
 
Although implementation of this alternative would likely increase the efficacy of the bird 
hazard management program and decrease costs associated with bird strikes, it may also 
increase costs associated with other types of bird damage.  Relocating birds may result in high 
concentrations of birds and new damage problems at the relocation sites. 
 
Implementation of this alternative would not have a significant individual or cumulative 
adverse impact on water quality, noise, or ambient air quality.  Reductions in bird strikes 
would have beneficial economic impacts for air carriers and JFK.  Most individuals are likely 
to consider the methods proposed under this alternative to be humane.  Addition of this 
alternative is likely to increase some individuals’ acceptance of the program because of the 
additional commitment to the use of nonlethal methods where practical and effective.  
However, some members of the public may consider some of the nonlethal methods to be 
inhumane because the methods may be implemented daily over a period of months to achieve 
the desired results or because they interfere with the animals’ ability to reproduce. 
 
Alternative 3:  Increase On-Airport Lethal Bird Hazard Management Activities 
 
Analysis in Chapter 6 indicates that adding this alternative to Alternative 1 would not have a 
cumulative adverse impact on the viability of state and regional bird, cottontail rabbit and 
rodent populations although some local population reductions could occur.  Reductions in the 
state Laughing Gull population have occurred under the no action alternative and may 
continue under this alternative, but would not jeopardize the viability of the state or regional 
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population.  Efforts to remove non-native black-tailed jackrabbits could result in the 
elimination of this species from the state. 
 
Most methods used to implement this alternative (shooting, live-capture and euthanasia, nest 
and egg destruction) are highly selective for target species.  The increase in shooting by the 
WS program would result in a slight increase in the risks to nontarget species.  However, 
given the extremely low rate of nontarget species take by the current program (Alternative 1), 
this type of risk is likely to be minimal.  Analyses in this report indicate that the proposed use 
of rodenticides would have a low level of risk to nontarget species. 
 
Adding this alternative to Alternative 1 would not have an adverse cumulative impact on 
noise, or water quality.  Rodenticides would be stored, applied and disposed of in accordance 
with EPA label requirements for the protection of the environment.  Impacts on parks and 
recreation and aesthetics would be similar to Alternative 1.  Some individuals would be 
opposed to this alternative because they consider the increased use of lethal methods to be 
inhumane.  Others would consider it inhumane to people to not do everything reasonably 
possible to reduce risks to aircraft at JFK.   
 
Preventing large bodied and flocking birds from entering JFK airspace would effectively 
reduce bird strike hazards at JFK.  Implementation of this alternative would also improve the 
efficacy of gull management efforts planned in the original EIS by expanding the shooting 
program to address ongoing risks from large-bodied gulls (e.g., Herring Gulls).   
 
Alternative 4:  Off-Airport Lethal Bird Hazard Management 
 
Based on analysis in the EIS, the proposed action would not have a significant adverse impact 
on state or regional populations of Canada Geese, Mute Swans, blackbirds, European 
Starlings, Rock Pigeons or crows.  However, this alternative would result in a substantial 
reduction in the number of resident Canada Geese in the 7-mile radius around JFK.  While the 
proposed methods would not eradicate all geese in the 7 mile radius, it’s possible that all birds 
may be temporarily removed from specific sites for periods of time.  Limited numbers of new 
birds are likely to return to the site within days to a few months.  In most situations, birds 
would be allowed to remain as long as the numbers remain low (less than 10 birds per site 
within the 5-mile radius, less than 20 birds per site in the 5 to7-mile radius) unless they are 
known to be involved in specific hazards at JFK. These reductions would have an adverse 
impact on the aesthetic enjoyment of individuals who like watching and feeding waterfowl 
and who have formed attachments to individual birds.  Opportunities to enjoy the large flocks 
of migrant Canada Geese that use Gateway NRA would also be available.  This alternative 
may have beneficial impacts on recreational use of some sites for individuals who feel that 
their use of locations was adversely affected by over-abundant waterfowl populations (e.g., 
fecal contamination).   
 
Shooting, live-capture and euthanasia and egg addling/oiling/puncturing are highly selective 
for target species and are expected to have little impact on nontarget species.  No adverse 
effects on nontarget species are anticipated from the use of DRC-1339.  Harassment with 
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limited lethal removal and egg and nest destruction would have impacts on nontarget species 
similar to those described for Alternative 2.  
 
This alternative is not expected to have an adverse cumulative impact on air quality or noise.  
Reducing overabundant waterfowl numbers in some areas may reduce the amount of fecal 
material deposited in and/or running off the grass into nearby ponds and other bodies of 
water.  In these instances, this alternative could have a beneficial impact on water quality in 
small areas.   
 
Methods used under this alternative would be considered inhumane by some people.  
Individuals are likely to be most strongly opposed to this alternative because it would remove 
birds that people may have become accustomed to seeing or feeding at a particular location 
around JFK.   
 
Adding this alternative to Alternative 1 should reduce bird hazards to aircraft at using JFK.  
Reducing bird strikes would have a positive economic impact on air carriers using JFK.   
 
Alternative 5:  Add Reduction/Relocation of the Laughing Gull Colony to the Current 
Management Program 
 
This alternative is intended to reduce/relocate the Laughing Gull colony but is not anticipated 
to result in adverse impacts on the regional Laughing Gull population.  Impacts on the state 
Laughing Gull population and recreational enjoyment of the gull colony would depend on the 
new location chosen by the gulls.  Efforts would be made to encourage Laughing Gull use of 
new sites in the state, but birds may choose to use other established colonies outside New 
York.  If effective, this alternative would likely substantially reduce the number of Laughing 
Gulls which are shot each year at JFK.  Deterring Laughing Gulls from using traditional 
breeding sites can be extremely difficult.  The intensity of effort required to substantially 
reduce the colony could result in adverse impacts on saltmarsh and co-nesting species.  
Gateway NRA also noted that eliminating a native breeding species from the refuge would be 
inconsistent with NPS management objectives for the site. 
 
Individuals would have varying perceptions of the humaneness of this alternative.  Depending 
upon the methods used, some individuals would consider actions which cause the Laughing 
Gulls to abandon a long-standing nesting area inhumane.  For these individuals the potential 
loss of the only Laughing Gull breeding colony in New York State and potential impacts on 
saltmarsh and co-nesting species are less acceptable than the on-airport gull shooting 
program.  Others would feel that the relocation of the gull colony and the corresponding 
decrease in the number of gulls likely to be shot at JFK to be a preferable long term solution 
to the Laughing Gull problem. 
 
Alternative 6:  Increase Integrated Bird Hazard Management – 
 
This Alternative would have the greatest impact on bird strike hazards at JFK.  Costs from 
bird strikes and risks to human safety would be lowest for this alternative.  However, in 
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situations where birds were relocated by damage management efforts, there may be increased 
or new damage at the relocation sites.   
 
Although this alternative would result in decreases in some local bird populations, it would 
not have a significant adverse cumulative impact on state or regional populations of the other 
target birds, cottontail rabbits or rodents.  The non-native black-tailed jackrabbit population 
might be substantially reduced or eliminated by the proposed action.  Analyses in the SEIS 
indicate that implementation of the proposed action would have a low level of impact on 
nontarget species. 
 
All pesticides would be used, stored and disposed of in accordance with product labels and 
would not have an adverse impact on water quality.  Some nonlethal practices like improved 
waste management may have beneficial impacts on water quality.  Similarly, reductions in the 
number of resident Canada Geese at specific sites within the 7-mile radius of JFK may also 
have beneficial impacts on water quality by reducing fecal contamination. 
 
This alternative would not contribute significantly to existing noise and air quality impacts 
and conditions in the JFK area.   
 
This alternative would result in a substantial reduction in the number of Canada Geese and 
other waterfowl within the 7-mile radius of JFK.  Individuals who enjoy seeing birds at 
specific sites may be adversely impacted by this action.  Individuals who feel their 
recreational enjoyment of a site is adversely affected by fecal accumulations may consider a 
reduction in the waterfowl a beneficial impact.  Individuals whose aesthetic enjoyment of the 
area is impacted by the knowledge that all reasonable efforts are being made to decrease bird 
strike risks at JFK may also prefer this alternative.   
 
This alternative includes lethal methods such as shooting, live-capture and euthanasia, 
toxicants, and egg oiling and destruction which some individuals would consider to be 
inhumane.  This type of objection may be greatest for this alternative since, lethal take of 
target species would be greatest under this alternative.  Other individuals may consider it 
inhumane not to do everything reasonable to address bird hazards to aircraft and people. 
 
Proposed Action 
 
Alternative 6 has been selected as the proposed action.  This alternative provides a balance 
between the need to protect human safety and reduce damage to aircraft and the need to 
protect natural resources and the environment, aesthetic values and recreational opportunities.  
The proposed action is consistent with applicable state, federal and local laws and regulations.  
Cumulative impacts of the proposed action and ongoing marsh erosion might result in further 
reductions in the Laughing Gull colony.  Long-term consequences are unclear but may 
ultimately depend on habitat conditions for Laughing Gulls.  Even if lethal removal of 
Laughing Gulls is discontinued, ongoing erosion of marsh habitat may result in Laughing 
Gull abandonment of the site.  Cumulative impacts of city and airport management efforts 
would result in substantial reductions in the resident Canada Goose population within 7 miles 
of JFK.  However the likely reductions are consistent with established NYSDEC and USFWS 
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plans for resident Canada Goose management in the state and region and would not eliminate 
opportunities to enjoy Canada Geese.  The proposed action takes into consideration the 
impact of goose removals on park visitors and the potential emotional impact of a serious bird 
strike on aircraft passengers, their families and the public. Analyses in the SEIS indicate that 
the proposed action would not have a significant adverse cumulative impact on the viability of 
nontarget wildlife populations or any other target species population.    



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xv 

TABLE OF CONTENTS 
 

EXECUTIVE SUMMARY ......................................................................................................... I 

ACRONYMS ........................................................................................................................ XXIII 

CHAPTER 1:  PURPOSE AND NEED FOR ACTION ............................................................. 1 

1.0  INTRODUCTION ..................................................................................................... 1 
1.1  PURPOSE AND NEED ............................................................................................. 1 
1.2  DECISION TO BE MADE ........................................................................................ 9 
1.3  GENERAL INFORMATION ON BIRD STRIKE HAZARDS TO AIRCRAFT .... 10 
1.4  BACKGROUND: BIRD STRIKES AND STRIKE MANAGEMENT AT JOHN F. 

KENNEDY INTERNATIONAL AIRPORT ........................................................... 13 
1.5  COLLECTING BIRD STRIKE INFORMATION AT JFK ..................................... 16 
1.6  HISTORY AND CURRENT STATUS OF BIRD STRIKE HAZARDS AT JFK ... 18 
1.7  BIRD SPECIES STRUCK BY AIRCRAFT AT JFK ............................................... 28 

1.7.1  Gulls ................................................................................................................. 29 
1.7.2  Canada Geese .................................................................................................. 31 
1.7.3  Brant and Snow Geese ..................................................................................... 36 
1.7.4    Mute Swans ...................................................................................................... 37 
1.7.5  Double-crested Cormorants ............................................................................. 38 
1.7.6  Osprey .............................................................................................................. 40 
1.7.7  Ducks ................................................................................................................ 42 
1.7.8  Hawks ............................................................................................................... 45 
1.7.9  Rock Pigeons .................................................................................................... 47 
1.7.10  Herons and Egrets ........................................................................................... 49 
1.7.11  Mourning Doves ............................................................................................... 50 
1.7.12  Owls ................................................................................................................. 51 
1.7.13  Falcons ............................................................................................................. 54 
1.7.14  Shorebirds ........................................................................................................ 55 
1.7.15  Crows ............................................................................................................... 57 
1.7.16  Blackbirds and Starlings .................................................................................. 59 
1.7.17  Swallows ........................................................................................................... 61 
1.7.18  Other Bird Strikes ............................................................................................ 63 
1.7.19  Summary ........................................................................................................... 63 

1.8  OTHER WILDLIFE STRIKES AT JFK .................................................................. 64 
1.9   OBJECTIVES .......................................................................................................... 65 
1.10  AGENCY ROLES AND RESPONSIBILITIES ...................................................... 66 

1.10.1  U.S. Department of Transportation, Federal Aviation Administration (FAA) 66 
1.10.2  U.S. Department of the Interior, Fish and Wildlife Service (USFWS) ............ 67 
1.10.3  U.S. Department of the Interior, National Park Service (NPS) ....................... 67 
1.10.4  United States Department of Agriculture, Animal and Plant Health Inspection 

Service, Wildlife Services (WS) ........................................................................ 68 
1.10.5  New York State Department of Environmental Conservation (NYSDEC) ....... 69 
1.10.6  New York City Department of Environmental Protection (NYSDEP) ............. 70 
1.10.7  New York City Department of Parks and Recreation ...................................... 70 
1.10.8  Port Authority of New York and New Jersey (PANYNJ) ................................. 71 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xvi 

CHAPTER 2:  THE INTEGRATED BIRD HAZARD MANAGEMENT PROGRAM AT JFK
 ...................................................................................................................................... 75 

2.0  INTRODUCTION ................................................................................................... 75 
2.1  JFK WILDLIFE MANAGEMENT UNIT (JFKWMU) ........................................... 75 
2.2  JFK’S ON-AIRPORT WILDIFE HAZARD MANAGEMENT PROGRAM .......... 78 

2.2.1  Vegetation Management .................................................................................. 78 
2.2.2  Water Management .......................................................................................... 80 
2.2.3  Insect Control ................................................................................................... 80 
2.2.4  Sanitation Management ................................................................................... 81 
2.2.5  Airport Buildings and Other Structures ........................................................... 82 
2.2.6  Direct Management of Wildlife ........................................................................ 83 
2.2.7  Supplemental On-Airport Shooting Program .................................................. 84 
2.2.8  Monitoring and Research ................................................................................. 85 

2.3  JFK’S OFF-AIRPORT PROGRAM ........................................................................ 87 
2.3.1  Gateway National Recreation Area ................................................................. 88 
2.3.2  Baisley Pond Park ............................................................................................ 93 
2.3.3  Aqueduct Racetrack ......................................................................................... 94 
2.3.4  Gateway Shopping Center ............................................................................... 94 
2.3.5  Tidal Wetlands & Bodies of Water .................................................................. 94 
2.3.6  Golf Courses .................................................................................................... 95 
2.3.7  Belmont Park (Elmont) .................................................................................... 95 
2.3.8  Flushing Meadows - Corona Park ................................................................... 95 
2.3.9  Jamaica Bay Sewage Treatment Plant ............................................................. 95 
2.3.10  Public Parks ..................................................................................................... 95 
2.3.11  Highway Median Strips .................................................................................... 96 
2.3.12  Feeding Migratory Waterfowl.......................................................................... 96 

2.4  BIRD HAZARD TASK FORCE .............................................................................. 97 
2.5  NEW YORK CITY CANADA GOOSE HAZARD MANAGEMENT PROGRAM .................... 97 

CHAPTER 3:  ALTERNATIVES DEVELOPMENT AND ANALYSIS .............................. 103 

3.0  EIS METHODOLOGY – ALTERNATIVES DEVELOPMENT AND ANALYSIS
 ............................................................................................................................... 103 

3.1  RANGE OF APPROACHES CONSIDERED TO REDUCE BIRD HAZARDS TO 

AIRCRAFT ........................................................................................................... 103 
3.1.1  Reducing Bird Presence in JFK Airspace ...................................................... 103 
3.1.2  Aircraft Avoidance of Birds ........................................................................... 106 

3.2  EVALUATION OF MANAGEMENT ALTERNATIVES ................................... 106 
3.2.1  Tier 1:  Initial Range of Alternatives considered ........................................... 106 
3.2.2  Tier 2:  Environmental Impacts of Feasible and Effective Alternatives ........ 107 

3.3  DEVELOPOMENT OF MANAGEMENT ALTERNATIVES ............................. 108 
3.3.1  Alternative 1:  Continue Current Bird Hazard Management Activities (No-

Action Alternative) ......................................................................................... 109 
3.3.2  Alternative 2:  Add Additional Nonlethal Methods On and Off-Airport to 

Current Bird Hazard Management Program ................................................. 110 
3.3.3  Alternative 3:  Add Additional On-Airport Lethal Bird Hazard Management 

Activities to Current Bird Hazard Management Program ............................. 110 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xvii 

3.3.4  Alternative 4:  Add Off-Airport Lethal Bird Hazard Management to Current 
Bird Hazard Management Program .............................................................. 111 

3.3.5  Alternative 5:  Add Reduction or Relocation of the Laughing Gull Colony to 
Current Bird Hazard Management Program ................................................. 111 

3.3.6  Alternative 6:  Increase Integrated Bird Hazard Management – Proposed 
Action ............................................................................................................. 112 

3.3.7  Alternative 7:  Only Use Nonlethal Methods for Bird Hazard Management On- 
and Off-Airport .............................................................................................. 112 

CHAPTER 4:  FEASIBILITY AND EFFICACY ANALYSIS .............................................. 119 

4.0  EVALUATION OF FEASIBILITY AND EFFECTIVENESS OF ALTERNATIVES
 ............................................................................................................................... 119 

4.1  FEASIBILITY OF IMPLEMENTATION ............................................................. 119 
4.2  EFFECTIVENESS ................................................................................................. 119 

4.2.1  Literature Study and Case Review ................................................................. 120 
4.2.2  Analysis of the Bird-Aircraft Interaction Hazard .......................................... 120 
4.2.3  Computer Simulation of the Jamaica Bay Laughing Gull Colony ................. 120 

4.3  EVALUATION OF METHODS FOR ALTERNATIVE 1: NO-ACTION 

ALTERNATIVE ................................................................................................... 121 
4.3.1  On-Airport Methods ....................................................................................... 121 
4.3.2  On-Board Deterrent Devices ......................................................................... 131 
4.3.3  Evaluation Summary – Alternative 1: No-Action Alternative ........................ 132 

4.4  EVALUATION OF METHODS FOR ALTERNATIVE 2: ADD ADDITIONAL 

NONLETHAL METHODS ON AND OFF-AIRPORT ALTERNATIVE ............ 133 
4.4.1  On-Airport Methods ............................................................................................. 133 
4.4.2  Off-Airport Methods ....................................................................................... 142 

4.5  METHOD EVALUATION FOR ALTERNATIVE 3:  ADD ADDITIONAL ON-
AIRPORT LETHAL BIRD HAZARD MANAGEMENT ACTIVITIES TO 

CURRENT BIRD HAZARD MANAGEMENT PROGRAM .............................. 164 
4.5.1  Implement Wildlife Hazard Monitoring Program and Improve Recording of 

Nonlethal Harassment Activities .................................................................... 164 
4.5.2  On-airport Nest and Egg Destruction ............................................................ 164 
4.5.3  Expand Bird Species Which May Be Targeted by the Supplemental On-airport 

Shooting Program .......................................................................................... 165 
4.5.4  Extend Duration of the Supplemental On-Airport Shooting Program........... 166 
4.5.5  On Airport Rodent Control – Rodenticides .................................................... 167 
4.5.6  On Airport Eastern Cottontail Rabbit and Black-tailed Jackrabbit Control . 169 

4.6  METHODS EVALUAITON FOR ALTERNATIVE 4:  ADD OFF-AIRPORT 

LETHAL BIRD HAZARD MANAGEMENT TO CURRENT PROGRAM ........ 170 
4.6.1  Implement Standardized Bird Hazard Assessment Protocol and Improve 

Recording of Nonlethal Harassment Activities .............................................. 170 
4.6.2  Harassment with Limited Lethal .................................................................... 171 
4.6.3  Nest and Egg Destruction .............................................................................. 172 
4.6.4  Egg Oiling/Egg Addling/Puncturing .............................................................. 174 
4.6.5  Live Capture and Euthanasia......................................................................... 175 
4.6.6  Shooting ......................................................................................................... 178 
4.6.7  Avicides .......................................................................................................... 179 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xviii 

4.7   METHODS EVALUAITON FOR ALTERNATIVE 5:  ADD REDUCTION OR 

RELOCATION OF THE LAUGHING GULL COLONY TO CURRENT BIRD 

HAZARD MANAGEMENT PROGRAM ............................................................ 181 
4.7.1  Impact of the On-Airport Methods for Reducing Laughing Gull Colony and 

Laughing Gull Strikes .................................................................................... 181 
4.7.2  Off-Airport Methods Analyzed in the EIS for Relocation of the Laughing Gull 

Colony ............................................................................................................ 183 
4.7.3  Efficacy of Off-Airport Methods for Relocating the Laughing Gull Colony .. 183 

4.8  METHODS EVALUAITON FOR ALTERNATIVE 6:  INCREASE INTEGRATED 

BIRD HAZARD MANAGEMENT – PROPOSED ACTION ............................... 184 

CHAPTER 5:  AFFECTED ENVIRONMENT ...................................................................... 191 

5.0  AFFECTED ENVIRONENT ................................................................................. 191 
5.1  ECOLOGICAL ENVIRONMENT ........................................................................ 191 

5.1.1  Wildlife and Plants ......................................................................................... 191 
5.1.2  Habitat ........................................................................................................... 196 
5.1.3  Gateway National Recreation Area Priority Species Management ............... 198 
5.1.4  Climate Change .................................................................................................... 199 

5.2  WATER QUALITY .................................................................................................... 200 
5.3  SEDIMENT QUALITY ................................................................................................ 201 
5.4  PARKLAND .............................................................................................................. 201 
5.5  COASTAL ZONE MANAGEMENT .............................................................................. 203 
5.6  RELEVANT PLANNING DOCUMENTS AND ENVIRONMENTAL ANALYSES

 ............................................................................................................................... 203 
5.6.1  New York State Coastal Zone Management Program and Environmental 

Impact Statement (NYSDS 2001) ................................................................... 203 
5.6.2  New York City Comprehensive Waterfront Plan (NYCDCP 1992) ............... 204 
5.6.3  New York City New Waterfront Revitalization Program (NYCDCP 2002) ... 204 
5.6.4  Jamaica Bay Watershed Protection Plan (NYCDEP 2007) .......................... 204 
5.6.5  Gateway National Recreation Area General Management Plan ................... 204 
5.6.6  United States Department of the Interior, National Park Service, Management 

Policies 2006 (NPS 2006) .............................................................................. 205 
5.6.7  United States Department of the Interior, Fish and Wildlife Service, Final 

Environmental Impact Statement (FEIS): Double-crested Cormorant 
Management (USFWS 2003) ......................................................................... 205 

5.6.8  USDI, Fish and Wildlife Service, Final Environmental Impact Statement 
(FEIS): Managing Resident Canada Goose Populations (USFWS 2005 ) .... 205 

5.6.9  USDA, APHIS Wildlife Services Environmental Assessment:  Reducing Ring-
billed Gull, Herring Gull, Great Black-backed Gull, and Double-crested 
Cormorant Damage Through an Integrated Wildlife Damage Management 
Program (USDA 2009) .................................................................................. 206 

5.6.10  USDA, APHIS Wildlife Services Environmental Assessment:  Reducing Pigeon, 
Starling, House Sparrow, Blackbird, and Crow Damage through an Integrated 
Wildlife Damage Management Program (USDA 2005) ................................ 206 

5.6.11  USDA, APHIS Wildlife Services Environmental Assessment:  Canada Goose 
Damage Management (USDA 2004) ............................................................. 206 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xix 

5.6.12  Harbor Herons Conservation Plan (HHCP) of the New York/New Jersey 
Harbor Estuary Program (Eblin and Tsipoura 2010) ................................... 207 

5.6.13  North American Waterbird Conservation Plan (Kushlan et al. 2002) .......... 209 

CHAPTER 6:  ENVIRONMENTAL IMPACTS OF ALTERNATIVES ............................... 213 

6.0  ENVIRONMENTAL IMPACTS OF ALTERNATIVES ...................................... 213 
6.1  REGULATORY COMPLIANCE, PERMITS, REVIEWS, AUTHORIZATIONS 

AND LICENSES ................................................................................................... 213 
6.1.1  Bald and Golden Eagle Protection Act (16 USC 668) ................................... 213 
6.1.2  Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) ..................... 213 
6.1.3  National Historical Preservation Act (NHPA) of 1966 as amended ............. 213 
6.1.4  Environmental Justice and EO12898 - “Federal Actions to Address 

Environmental Justice in Minority Populations and Low-Income Populations”
 ........................................................................................................................ 214 

6.1.5  Protection of Children from Environmental Health and Safety Risks (EO 
13045) ............................................................................................................ 215 

6.1.6  Executive Order 13186 Protection of Migratory Birds ................................. 215 
6.1.7  Investigational New Animal Drug (INAD) ..................................................... 215 
6.1.8   The Migratory Bird Treaty Reform Act of 2004 ............................................ 215 
6.1.9  Executive Order Executive Order 13112 - Invasive Species ......................... 215 

6.2  ABILITY OF ALTERNATIVES TO MEET MANAGEMENT OBJECTIVES ... 216 
6.2.1  Alternative 1:  Continue Current Bird Hazard Management Activities (No-

action Alternative) .......................................................................................... 216 
6.2.2  Alternative 2:  Expand the Current Bird Hazard Management Program to 

include additional nonlethal methods on and off-airport .............................. 220 
6.2.3  Alternative 3:  Increase On-Airport Lethal Bird Hazard Management Activities

 ........................................................................................................................ 222 
6.2.4  Alternative 4:  Off-airport Lethal Bird Hazard Management ........................ 224 
6.2.5  Alternative 5:  Add Reduction or Relocation of the Laughing Gull Colony to 

Current Bird Hazard Management Program ................................................. 225 
6.2.6  Alternative 6:  Increase Integrated Bird Hazard Management – Proposed 

action .............................................................................................................. 227 
6.3  IMPACT ANALYSIS FOR ALTERNATIVE 1: ORIGINAL PROGRAM/ NO-

ACTION ALTERNATIVE .................................................................................... 228 
6.3.1  Impact on Target Bird Species ....................................................................... 228 

6.3.1.1  Gulls .............................................................................................................. 232 
6.3.1.2  Waterfowl ...................................................................................................... 244 
6.3.1.3  Double-crested Cormorants .......................................................................... 251 
6.3.1.4  Raptors .......................................................................................................... 253 
6.3.1.5  Swallows ....................................................................................................... 255 
6.3.1.6  Mourning Doves ........................................................................................... 256 
6.3.1.7  Rock Pigeons ................................................................................................. 256 
6.3.1.8  American Oystercatchers .............................................................................. 258 
6.3.1.9  European Starlings ........................................................................................ 259 
6.3.1.10  Blackbirds ................................................................................................... 259 
6.3.1.11  American Crows and Fish Crows ............................................................... 260 
6.3.1.12  Emergency Take ......................................................................................... 262 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xx 

6.3.2  Impact on Nontarget Species ......................................................................... 262 
6.3.3  Water Quality ................................................................................................. 264 
6.3.4  Parks and Recreation ..................................................................................... 264 
6.3.5  Ambient Air Quality ....................................................................................... 265 
6.3.6  Noise ............................................................................................................... 265 
6.3.7  Airport Operations and Safety ....................................................................... 265 
6.3.8  Socioeconomic Impacts .................................................................................. 265 
6.3.9  Sociological Issues including Humaneness and Aesthetic Values ................. 266 
6.3.10  Coastal Zone Management Programs ........................................................... 270 
6.3.11  Identifying and Avoiding Impairments and Unacceptable Impacts on National 

Park Service lands.......................................................................................... 272 
6.4  IMPAT ANALYSIS FOR ALTERNATIVE 2:  ADD ADDITIONAL NONLETHAL 

METHODS ON AND OFF-AIRPORT TO CURRENT BIRD HAZARD 

MANAGEMENT PROGRAM .............................................................................. 273 
6.4.1  Impacts on Target Species ............................................................................. 273 
6.4.2  Impacts on Nontarget Species ........................................................................ 275 
6.4.3  Water Quality ................................................................................................. 278 
6.4.4  Parks and Recreation ..................................................................................... 278 
6.4.5  Ambient Air Quality ....................................................................................... 280 
6.4.6  Noise ............................................................................................................... 280 
6.4.7  Airport Operations and Safety ....................................................................... 281 
6.4.8  Socioeconomic Impacts .................................................................................. 281 
6.4.9  Sociological Issues including Humaneness and Aesthetic Values ................. 281 
6.4.10  Coastal Zone Management Programs ........................................................... 283 
6.4.11  Identifying and Avoiding Impairments and Unacceptable Impacts on National 

Park Service lands.......................................................................................... 283 
6.5  IMPACT ANALYSIS FOR ALTERNATIVE 3:  ADD ADDITIONAL ON-

AIRPORT LETHAL HAZARD MANAGEMENT ACTIVITIES TO CURRENT 

BIRD HAZARD MANAGEMENT PROGRAM .................................................. 284 
6.5.1  Impact on Target Species ............................................................................... 284 
6.5.2  Impact on Nontarget Species ......................................................................... 288 
6.5.3  Water Quality ................................................................................................. 290 
6.5.4  Parks and Recreation, Air Quality, Noise ...................................................... 291 
6.5.5  Airport Operations and Safety ....................................................................... 291 
6.5.6  Socioeconomic Impacts .................................................................................. 291 
6.5.7  Sociological Issues including Humaneness and Aesthetic Values ................. 291 
6.5.8  Coastal Zone Management Programs ........................................................... 292 
6.5.9  Identifying and Avoiding Impairments and Unacceptable Impacts on National 

Park Service lands.......................................................................................... 292 
6.6  IMPACT ANALYSIS FOR ALTERNATIVE 4:  ADD OFF-AIRPORT LETHAL 

BIRD HAZARD MANAGEMENT ACTIVITIES TO CURRENT PROGRAM .. 293 
6.6.1  Impact on Target Species ............................................................................... 293 

6.6.1.1  Canada Geese ................................................................................................ 293 
6.6.1.2  Mute Swans ................................................................................................... 295 
6.6.1.3  Double-crested Cormorants .......................................................................... 295 
6.6.1.4  Blackbirds, European Starlings, Rock Pigeons and Crows........................... 296 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xxi 

6.6.2  Impact on Nontarget Species Populations ..................................................... 296 
6.6.3  Water Quality ................................................................................................. 299 
6.6.4  Parks and Recreation ..................................................................................... 299 
6.6.5  Air Quality, Noise .......................................................................................... 301 
6.6.6  Airport Operations and Safety ....................................................................... 301 
6.6.7  Socioeconomic Impacts .................................................................................. 301 
6.6.8  Sociological Issues including Humaneness and Aesthetic Values ................. 302 
6.6.9  Coastal Zone Management Programs ........................................................... 304 
6.6.10   Identifying and Avoiding Impairments and Unacceptable Impacts on National 

Park Service lands.......................................................................................... 305 
6.7  IMPACTS ANALYSIS FOR ALTERNATIVE 5:  ADD REDUCTION OR 

RELOCATION OF THE LAUGHING GULL COLONY TO CURRENT BIRD 

HAZARD MANAGEMENT PROGRAM ............................................................ 306 
6.7.1  Impacts on Laughing Gulls ............................................................................ 306 
6.7.2  Impacts on Nontarget Species ........................................................................ 307 
6.7.3  Humaneness ................................................................................................... 307 
6.7.4  Aesthetic Impacts ........................................................................................... 308 
6.7.5  Identifying and Avoiding Impairments and Unacceptable Impacts on National 

Park Service lands.......................................................................................... 309 
6.8  IMPACTS ANALYSIS FOR ALTERNATIVE 6:  INCREASED INTEGRATED 

BIRD HAZARD MANAGEMENT – PROPOSED ACTION ............................... 310 
6.8.1  Impacts on Target Bird Species ..................................................................... 310 
6.8.2  Impacts on Nontarget Species Impacts .......................................................... 311 
6.8.3  Water Quality ................................................................................................. 312 
6.8.4  Parks and Recreation ..................................................................................... 313 
6.8.5  Air Quality ...................................................................................................... 314 
6.8.6  Noise ............................................................................................................... 314 
6.8.7  Airport Operations and Safety ....................................................................... 314 
6.8.8  Socioeconomic Impacts .................................................................................. 314 
6.8.9  Sociological Impacts ...................................................................................... 315 
6.8.10  Coastal Zone Management Programs ........................................................... 316 
6.8.11  Identifying and Avoiding Impairments and Unacceptable Impacts on National 

Park Service lands.......................................................................................... 319 
6.9  RELATIONSHIP BETWEEN SHORT-TERM USE OF THE ENVIRONMENT 

AND THE MAINTNEANCE AND ENHANCEMENT OF LONG-TERM 

PRODUCTIVITY .................................................................................................. 319 
6.10  IRREVERSABLE AND IRRETREIVALBE COMMITMENTS OF RESOURCES

 ............................................................................................................................... 320 
6.10.1  Alternative 1:  Materials and Costs of the Current Bird Hazard Management 

Program ......................................................................................................... 320 
6.10.2  Alternative 2:  Add Additional Nonlethal Bird Hazard Management to Current 

Program ......................................................................................................... 322 
6.10.3  Alternative 3:  Add Additional On-Airport Lethal Bird Hazard Management to 

Current Program ............................................................................................ 323 
6.10.4  Alternative 4:  Add Additional Off-Airport Lethal Bird Hazard Management to 

Current Program ............................................................................................ 324 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Table of Contents  xxii 

6.10.5  Alternative 5:  Add Reduction orRelocation of Jamaica Bay Laughing Gull 
Colony to Current Program ........................................................................... 325 

6.10.6  Alternative 6: Increased Integrated Bird Hazard Management – Proposed 
Action ............................................................................................................. 325 

CHAPTER 7:  MITIGATION AND MONITORING ............................................................ 329 

7.0  INTRODUCTION ................................................................................................. 329 
7.1  STANDARD OPERATING PROCEDURES ........................................................ 329 

7.1.1  Impacts on Target Species Populations ......................................................... 329 
7.1.2  Impacts on Nontarget Species and Vegetation............................................... 329 
7.1.3  Impacts on Recreation.................................................................................... 330 
7.1.4  Impacts on Water Quality .............................................................................. 330 
7.1.5  Impacts on Noise ............................................................................................ 331 
7.1.6  Humaneness ................................................................................................... 331 

7.2  MITIGATION ........................................................................................................ 331 
7.2.1  Selection of Relocation Sites for Laughing Gulls .......................................... 331 
7.2.2  Mitigation for the Supplemental On-airport Shooting Program ................... 332 
7.2.3  Mitigation for Off-airport Bird Hazard Management Activities.................... 332 

APPENDIX A:  LITERATURE CITED ................................................................................ 333 

APPENDIX B:  COMMON AND SCIENTIFIC NAMES OF SPECIES MENTIONED IN 

THE TEXT ................................................................................................................. 365 

APPENDIX C:  SUMMARY OF BIRD STRIKES AND AIRCRAFT DAMAGE AT JFK 

1994-2008 .................................................................................................................. 367 

APPENDIX D:  STATE AND FEDERALLY-LISTED THREATENED AND 

ENDANGERED SPECIES ........................................................................................ 371 

APPENDIX E:  NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL 

CONSERVATION BREEDING BIRD ATLAS DATA FOR THE AREA AROUND 

JFK ............................................................................................................................. 385 

APPENDIX F:  AUDUBON CHIRSTMAS BIRD COUNT DAT FOR THE STATE OF NEW 

YORK ........................................................................................................................ 397 

APPENDIX G:  LIST OF PREPARERS ................................................................................ 400 

APPENDIX H: RESPONSE TO COMMENTS ..................................................................... 402 

 

 



Bird Hazard Reduction Program, JFK International Airport  Final Supplement 

Acronyms  xxiii 

ACRONYMS 
 
AGL Above Ground Level 
AOA Aircraft Operations Area 
APHIS   USDA, Animal and Plant Health Inspection Service 
BBS   USDI, Geological Survey, Breeding Bird Survey 
BMU   JFK Bird Management Unit (later changed to WMU – see below). 
BHTF   Bird Hazard Task Force 
CBC   National Audubon Society, Christmas Bird Count 
CFR   Code of Federal Regulations 
ECL   Environmental Conservation Law 
EIS   Environmental Impact Statement 
FAA   USDOT Federal Aviation Administration 
FEIS   Final Environmental Impact Statement 
FIFRA   Federal Fungicide, Insecticide and Rodenticide Act 
FR   Federal Register 
Gateway NRA  USDI, NPS Gateway National Recreation Area 
IBHC   Integrated Bird Hazard Control 
IGHC    Integrated Gull Hazard Control 
JBWR   Gateway NRA, Jamaica Bay Wildlife Refuge 
JFK   John F. Kennedy International Airport 
MBP   Migratory Bird Permit 
MBTA   Migratory Bird Treaty Act 
MOU   Memoranda of Understanding 
NEPA   National Environmental Policy Act 
NPS   USDI National Park Service 
NYC   New York City 
NYCDEP  New York City Department of Environmental Protection 
NYCRR  New York Codes, Rules and Regulations 
NYSDEC  New York State Department of Environmental Conservation 
NWRC  USDA, APHIS, WS, National Wildlife Research Center 
PANYNJ  Port Authority of New York and New Jersey 
PIF   Partners in Flight 
ROD   Record of Decision 
SEQR   [NY] State Environmental Quality Review 
SEIS   Supplemental Environmental Impact Statement 
USDA   United States Department of Agriculture 
USDI   United States Department of the Interior 
USDOT  United States Department of Transportation 
USFWS  USDI, Fish and Wildlife Service 
USGS   USDI, Geological Survey 
VLJ   Very Light Jet 
WHA   Wildlife Hazard Assessment 
WHMP  Wildlife Hazard Management Plan 
JFKWMU  JFK Wildlife Management Unit (Formerly known as BMU in EIS) 
WS   USDA, APHIS, Wildlife Services 




