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February 12, 1997 AKDIS138.36-20-531

emborsiParticipants
Bivd Strike Commitiee Cunada

Dear Membher/Parlicipant

Please find enclosed the minutes/proceedings lrom 13ird Strike Comnittee Canada
meeting $235 which was heid in Otawa on Novemnber 6 and 7, 1990 Tn additon, a draft
agcada for BSCC §26 has been included for vour information, 17 you have comunents or

questions on either document, please Teel lree 1o contact the undersigred.

Bird 5trike Comnictea Canady $26 wil) be held 1 5t Johe's, Newloundland on
Wednesday, April 23, and Thursday, April 24, 1297, The meeting will be held at the
Dielta St fohn's Hotel and Conference Center located al 120 New Gower Streel. Fhere is
a Black of reoms reserved undze Vransport Caznada, Bird Strike Committee Canada. at

$109.00 per night for a »ingle, and $119.060 for a double. Vhe price decs ot inelude taxes,

and we recormmend that vou sook youor room soan, because the block will be releascd on
Yarch 25, 1997, The toll free reservaiion number in Cunada s 1-800-208-1133 In the
United States he numnber is 1-800-877-1133, or you can call the hote] divect at TO8-7349-
6404, You may wish W barpain for a lower room rate, because (e price that | have
quoted was necessery In order to guaranies a biock of rooms.,

I vou have agenda items, or wish 1o present a paper, pleass contact me before Marck 14,
al 613-550-01515, or Fax at 613-557-4260, Also. if vou plan 1o attend this meeling, 1
would appreciate hearing [rom you, because 2t will help us w plan the ficld wip.

. We look forward o seeing you in St John's.,

chm’d{:}

Timce Alactoiunon
wildiife Control Specialist

Canadi

210017 I3



AGENDA TIMETABLFE

BIRL STRIKF. COMMITTEE CANADA

26" MEETING

ST. JOHNS, NEWHOUNBLAND

APRIL, 1997
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Minutes of the 25th meeting of
Bird Strike Committee Canada

November 6, and 7, 1994
Citudel Enn
CHtawa, Ontario, Cnnada

1.6 Tntroduction and Welcome

Yain *lenderson, Divector Gonwral, Transport Canada Alrpots, vpened the mesting, stressing thres points regarding
hird strikes: 1) the probability of a umior airerall ks resultivg from a bird sieike is increasing 21 binds are a sericus
international provlem; and 31 the bird strike problem is o lechrical implementation pruhlem where solulicos are of
il 1se unless pul nie effect.

Bruce Mackinnon provided the official weloome, and expluined that. there was » chunge in foens with this moeptisg.
Notmaily there 5 u feld wip on the second day. hut the large munber of papers dealing with [andfill and xoning
isses pecessitated wo days indoors.

2.0 Introduclion of Attendees
A0 Review of the Minutes/ BRCC 24 Aclion Iems
There wers no conunenfs o amendments proposed for the BSCC 24 minyres,

NSCO Action iem 1 (PBSOC Logo™ was diseussed by Marko Larose. The fsswe will be Jizeussed at BSCC 26, As
for zction 1tumm 7 (“Funre Role & Activities ol BRCCY), Tiuce Mackinnon fell that il was premamre to discuss his
hecawse ol uncertainty reluted to the reorsanizalion within Transpors Cuanida.

4.0 Airperi Operator Liability

Captain Richard Sewilen explained thal airpoit operators cen be liahle for hird sirike gecidents that ocenr within tne
alrport environment aad can face potentiai awsuits. Adrport opetators mask ke ul. rensonable actiorgs) W redace
the chanze of 2 bird strike. Airpord operators should noi limit their actions only to the ajrport, hat snould work 1o
nflnence Jand use decisions off airport property that have the potendial o alfecr safe airerafr operations. Alrport
aperaters wusl be aware of their logal responsibilisies and invelve others m oy gviation indnsty {eg. ATC, pilots,
wircrafi designers) 1o exchange intomnation and shave the responsilviity of prevenling hird steike harards, (Hou
appendiz 4 for more informaiion.}

5.0 1NC Bird Hazard Research Project

Trevar Smith (romn the Transporlutivn Develapment Centre jn Monméz] gave # preview of the aforementionsd
project. This comprenensive propeet will rescarch and evaluate the ratury undd cust of bivd hamards and usegss and
reduca the siaks of bivd strikes by updating and expanding on a T study rom 1979, The resulls mey lead 1
addis-anal RED solutioms i wauage bied hazardz, LGL is undertaking the [rst phase of the prejevt belors
gontinuing vith more specilic reseasch, Trevor said ehey bope to v the preject completed by Lhe cnd of 1997,
(¥or an outline of s presentation please see appendix 5.3



6.0 Oiher Basiness

[rece Mack o discussad a preposal to vadate the Bird Hagods i Adreral] book written by Dr. Vans Takpecl
fince being izened in 1974, the baok bac been widaly disiriboted wizhio e avistion community, and an updatad
kook could prove to be mvaleable. Aihowsh Lransport Canaeda™s wvolvemenl o 101s issee 15 uncerain, the
involvemens of the airgraft and 2irline mdusoy as welt as ofher stakehalders would be iznportant. Thers was
agrecment om the corwmittes that the book should be npdated, and a letter of resolation W sepport of the project
o BROC 0 Transperl Tanady scnfor nvanagemenl wes propased.

7.0 Managing the FAA Bird Strikie Database and Initial Analysis

Sandra Wizt explaingd ke lask ol orguniging znd inpuitiag past and present dara ngo e FAA Sind arike
database, Tasls she described includsd wranging the backlog of citrizs, eliminating dupBeates, and complelng
ingoraplers reports. The st sunual repont relecting bird soike @ formarion was pablished in November 1905,
deveritl chunges were made to mprove the FAA stike reportig foom 3200-7, (Please see appendis 8.1 Althoegh
Usere are nany repors o sift theougl, it s csiimated that about 84 of alt Aerican bird sirikes zo unreported.

Lid Cleary presented statistics based on the 1903, 1694, and 1995 hird sorilie reponts (see appendix 7). Some ol the
bind slrike stutislics meloded time of day (most saikes occur during the 2ay but there is a Ligher sirike mle al dusk?.
type of aircradt (mainly short hael commerzial aireraft), species mast frequently stuck (2ails), snd reporling source
(muest by conmnercial aireveft operators). He pointed our fhat although therse are bicdden mdi-eol costs, the overall
cost ol wildlife strikes #0 103 aitlines and miittary may cveccd 200 paflionSveas,

8.0 Assessment of Bird Strike Accident Risk using Event Sequence Analysis: An Update

Todd Cartis from Boving provided an updafe oo an cvenl sequence analysis prasentation that he originally gave at
BECC 24, He pointed oul thal by using evenl seguence analysis and determining what has econrred o past
accidents you can deterniioe possible fulace outeomes. He examined 8 large jel transport accicents for this casy
skody, and discovvered some comumon elemsns amone the § evenls.

9.0 Using the World Wide Web for Bird Swrike Hazard Awarencss

Tould Curlis inlonred us of the bird hazaeds to afrera web site he has 2t up 1o provide infomation to the genera’
public en avition safety. Ttisa protofyps site on a private page 1sing publie infotmalion, wilh ne affliation to
Boeng, Todd outlined hiz Z-step program for pufting tomeeher a suceesstul web sile, snd guve several reasons to
bz oo e World Wide Web.

His silv can be found at attpfaivsate.com
108 Nairebi ESAY Workshop

Aligialr Piows lroin ICAOD reviewed lie proceedinge ol 15e Nairab) ESAF workshop held at the Nairobi 10AD
repiunai viltee. This workshop was held Jurioyg ung week io Seplember and was gttended by reeional and
Hiertivnal represeolatives. Bird strike jecidznls seeg o Qe increase sad are heeoming 3 serious problem in Alrica.
Aller revivwing sorme ol the presentations lrom lbe workshop he concluded that the mesting was beretficial w all
participan:s. (sec appendix & Tor o reporl on e TSAF workshop.?



114 Otawa-North Bay Bird Studies

Carg, Pollur's presentation was divided into two purls. At {irst she discussed the resultz of her Ottawa und Norl

Buy wirpors bird smdies, which asgessad the abundence aad habitars of hivds and reviewed bird control aclivities.

Hur findings showed that Ring-»illed gulls wore the miost abuadant specivs; tew bird movements ook place betwesn
wioods and airfield; and thad sherter srass altracts the more commanly strck apeciss. She comziudisd with several
recomimendations 1o mitpae hird strike hazaeds toongh methods such a2 mainraining Tonger sruss heighl andl
developing stronger Foning rerulations,

Cirgi Lhen presenred har Carleios University thesis on Riag-titled gull populations mear e Otiaws and North Bay
airports. She ontlined the 4 ubjectives of the projoct and reported her research me hods aud results Her 3
canzlusions were; the number of zulls is affected by landscape, Ring-Tilled gulls neer aicperrs exibit different
charzeleristics Than those m lorested arsas, and the bind coqnrol program ot MacDonald-Car lier Znemational Anpm?
is vearking (1.6, 20l numbers wre lower), {1he ahalract froim her paper 23 found n appendis 9.

12.0 BSCTISA-Phoenix

Tire Forbes summarized the proceedings iTom the August BRCUSA mecting in Phoenix. Due to an merased
registration cost resulting from AAAR involvement, many of the regu.ar members from the indusoy conld oot
alend. Havever he Elmendorf AWACS acoidant bed to 2 laree lurnoul [rom the TISAF. Jim discossed 3 ssnes
being sxamined for the upeoming mesting 01 Bostan: the original idza of producing meeting proceedings was
rejected by thy Steering Commitiee, whe cencluded thal the vost of postage and prinling wag 100 high: thre=
werking groups wers developed Lo widress varions issus; and n furire letters ol resobuion witl he prepared by the
comeriles, Jirl coneladed his presentation by munlicnmg Sat the next BECLISA meeting will be at Boston's
Logan witport on Awgust 12 to 14, 1997, and anyone who woald like 6 prosear a paper should coniact Rickard
Dolbeer,

13.0 Mexican Bird Hazard Assessment at Proposed Mexico City International Airport

il Cloury diseussed a new Mexico City airport which is being planned because there s nu uxpansion potential at
the corremi Mexico City Airport. The FAA had been conzulled to pvidnate onz of 3 sites. He cmphasized that
Maxien is concerned ahoet safety ssues related to bivds, and recatinensied the formation of a BSC Mexico or B0
Narth America,

Richurd Dolhesr pave a description of the propesed site, snd explained that it is 2 major winlering ground for
waterfuwt, whick are protected by international freaty. end Ihe recessary wetland drainage that would occur in order
10 build un wirport woald require the provision nf compehseing akitat for waterfowl.

14.0 “Flying With the Birds® video

Pruce MacKinnon presented Tir. Yossi Lasham's video Tl was shown at BSCE in Lundon. This escelient video
describas tle work that has heen done in lsrasl te manage the bird soile problen.

15.0 Tribute to Red Mason

Brize VaeKinnon presemted 1 gifi o Red Masot on behalf of Tvansport Cenuda and BRCC. Red's mary years of
conTikution Ly BSOC, the Transpori Canada Wildlife Centrel training program, snd his work at Legter 15, Pezrson
Tnternational Ajrport were acknowlslzec.



16.0) Wildlife Controf Officer’s Association

O hehalf of Petar Tarman, Tiruce MacTlinnan presented an enitline of a proposal Lo creste 2 Wildlife Cortrol
Cifficer’s Association which would previde 4 foran for copupunicaiion batwesn airport wildbife coraol persornel
gid comunittees sach as BROC, BECTISA, and [BSC. (Comguete Wlonoaion van by loend in Appendiz 10.)

17.0 Multi-Ageney lird Strike Awareness Yideo

A new hivd strilie awareness vides which is oeing devetoped by Transpor Curada wnd Boeing was shown to the
group, Comments wers provided by the commilles, and the vidse will be modified 1o address the committee's
sagagestions. The updated video will be shown az 13800 26,

18.0 The Potential for Significani Finaneial Loss Resulting [rom Bivd Sirikes 1o and
Around an Airport

Michael Rabinson from Alsxander Howden Aviation provided some insighl into U msurance aspects of the
avtation industy Carrent liahiliny claims for jet ransporl accldents uoe around £2-53 milllondpassanger (T15).
htichael describad =everal seenarios to illustrate how high awards could go {up o $1.4 biliion). 3Te concluded by
staling that airport Hability insorance is relatively ingxpensive when compased 1o the polential costs incurred due to
4 bird strize accident {see appendix 117

19.00 Findings of a 2 Year Wildlifc I1azard Asscsament at Washington Dulles Airport

Jessica Dowey peesented the results of @ comprehenaive study underaken frem Seplember 1954 0 August D998 ul
Washmgton Dulles Anport. Four ecnlogical studizs were carried out. w0 bird survey; a small rnamimsl sludy; o pond
svey; and a deer management sidy, {Pleasz see appendix 13,

At the cnd of this pressntatiod, the meeting was adjourmed i the Jay,

DAY 2

20.10 Introduction to 'T'CC Aeradrowme Satery Branch

Harvey Layden, Transport Canada’s Drrector of fAerodrome Safety explained thos 'Fransporl Canade is undergoinge a
signliicunl irarsition and will ne longer by operaling ainports. The Aerodrome Safety branch was created in order Lo
focus on polivics, stendards, and rogulations.

210 ¥Victoria Wildlife Control Manuvement Plan

Eravied Tuirbairn o Jasgues Wiitkurd informeE us thal very (ew airporls heve a documented abpaont wildlite
coattrol nvsagetnent plan. As o resadl, Tracsporl Canada has contracled Facques Whiford Environment Ltd. to
procace & mamaewenl plan for Viclors lnlemuational Alrpost su fhal this plan cus be used as a moded for other
airpotls v Cauada, (See appendiz 15



| 22.4 Propused Standards for New aod Expanded Landfll Sites - Aceepting Nun-
Lazardous Waste - Airport Planner’s Ferspective

Diane Waller began by gaplaining that lozit gevernmerts corirol much ol the land swrounding sirports, Howsver,
the faderal government has prodiced 2 dovuments as puidelings in order Lo infaence the types of lund use ectivitiss
“hat sake place newr wirports: The Adrpert Proig:tien Tan and Land Dee jn the Yicikity of Aimors (TP 12471, The
isstes related to restrictions placed om lands near awporss can hocome very coriplex and there is u need for ongoing,
dialozie pemween gl operators end munivipal government oficals.

Two case stadies dealing with Owawa iematonal Almort were then prezensed, 1he first neeurred in June 1993
vlien the ciry o) Gleuvester wanted ko creale sloraywaier managenicnl ponds near the anport o controd and treat
stomwazer runoll belore it entered the Rideay River. Transport Canmda’s involvament begun Late 1 the process,
after tha Musier Flan swas created snd no other possible Tocation was avoiable. The pends were eenstmcted and the
city has uerecd 1o monitor the arse for 2ird hazards and has medilied the original plans to creale an ervironment
which is less aliractive to birds.

The second svent bagen in June 1996, with a proposal to creete 2 recyeling [acility savtheast of the airporl, witiin
lle % L1t bird hazard zone, ] e proponent was corvivged that his fhciiily would not ersate bird problems, and was
unwilling wr undertake a bied smdy. The Ministey oF the Fuvironmuent and Loergy (MOER] 3 sazislled that the
[ecility ean operate bird-free, but will conduct repular monitoring, and has artached sirict conditions Lu e
proponont’s cerlilicate of approval.

Fram thess 2 case srudies, Dianc fnmd seme prohlems with the site seloction process. Fivst. TP 1247 is oaly a
gajdeiing, vather tnan a regulation. Sucond, airport plarmers have no authorivy over off-airpor lined-use, Becent
changes to the Crario Govenmenl plunning process have meluded a drafe document conlaining standards for
landfill sites, incorporating the 8 km rudius in the siting process. {Sec appendix 14

Brad Ekart from the Provincs of Onturio MOEL gave an overview of provincial responsibilities, The provincial
poverniment has fssued Oneario landiill standacds, not reguiations, whech oudine what ihe mindlry erpects when
siting facilities swch a3 landfills. ' MOEL standards ave met, the avilivy should not ereatu # bind hazard problem for
a Incal airporl. Many of the detuils reganding a site’s focatiun and management muzl be worked outberaeen the
proponent amd airport operator, withough the MOEE will monitor ativittes.

230 An Endustry Perspective on the Siting of Waste Dispasal Facilities - With Refercoce to
Aviation Safety Issues

Howard Golhy from BFI presented BFT's perspective on the siting of land[ls near airports. He stated that the
progogent should be weare of izsues that may srise whan sting, and there s a need for timeky z=nd omch
corpmGnication between airport operators and the proponent. Birds can be prevented from usmy landhills by
inplementing and mairfaining contrel prageams from the star, in addition te properky munaging the site
gnviromert.

Two casz siudies were presented (0 demonstrate thal landfill sites and alports can co-exist. The first dealt vish the
apenine of Denver's pew internationa, aimart v 1995, Prior to the airnort’s developmeat, a landfill had been m
operation 10,000 fi. from the southernmast H-3 runway. BEI treated this issue =« though the landfifl were a new
initiative. They deternined that 4 bizé control progran: was reguired and one was implemened i Augnst 1993,
When compared to the mnnber of golls in the area prior Lo the control program, thers ure 33-97% fawer gulls ar the
lamdfill since implemuntasion of the bird cumrok program. The second sudy dealt with Winmipeg Irzernazional
Adrporl. A lamdfill was proposed 2 yeurs sgo thar wonld be sfusted % krn north of Rinway 18-36 a1 Witipegs
futermutionat A iport. The site was openad oa Cetober |1, 1996, Numerous parties have been mvalved in the
planning process (TC. the ainport, pilot unions, provinelal goverment, municipal povermrienth, and aclions sers
camied pu with the same objective as in Tenver: 10 keep the hivds wway (fom the site. This will be achieved



through 4 bird conumol program, ss woll as by covering waste und draming standing water. As 4 resull, birds have
not hecoms esiablished oo the sie w dae.

Ioward siressad the importanes of ¢oastumtly musintaining 4 wontrel program by teiling 125 that when the soogmr
was stopped for ons day, 500 gulls moved into te lsndiill arce, He concluded his presentation by stating St
nresprecrive of distance, landlls and airpons cun co-2a0sl 3z dong s lery s conmeunication among, all pacties
comnhined with aroper managemens of the sjite, (Please see appendix 17

24.0 51 John’s Bird Hazard Study

D, Redph Dravis o LGL Lud, dasseribod e Tund L] site ul Baobin Hood Buy in S8 Tohe's, Newfoundlard as
“unigue”. The silz i located d kan [rom the airpor, and ilis 2 100 2cre aroa that remaing withowt benafit of any
rodern managereen lechioigues. Transporl Cunada bas Junded 2 slodies e determine how hicd behavionr affects
e Jewsf 1AL sz wivport. Thie Timsl sindy lock place betweon lawe ovember 1995 and WMarch 19960, 1t was detenmined
thial tiers are 23, 000 puils o (e sres which eed u! the bmdEIT sile, and they then fly oo Quidi Vidi Lake 1o loaf
The palls ravgpe by slez o e 2 b, Herring Guil w e 4.3 1B, Greal Black backed poll. The secend study took
Fhace frow late Juke to early Oclober and [ueused co uesting birds. I was g peciod with few sulls since voung wete
leaving the nast. The study conchoded tha the estinge sersen resulied in fewer birds allectmyg the aiport. Kolph
explainad that the cify of 54 Jolwr's has no money 1o prove (e manarenenl of the laod3l0 site, or to develop a
bird contro. program. Futhenmore, in apive of the fact that there iz a significant sir salely risi associated with e
birds ferding at the Robin Heed Bay facility, smdics have not been conducted durlug lie period when the greatese
nuinber of birds are iw the area, and the problem may be cven greater fhan predicied.

25.0 Pickering Avifzuna Study

B Hutzer from Jucques Whitford Environrren? T.ad. deseribed the ongoing sowly {which began mid March 096
and continees unlil Fehraary 1997) of laed £11 and compast sites withie g 50 b raclius ol the airport. With 2 key
loaling and fecdime areas near Take Oncarig, the total number of hivd= e the smdy erea is cummently 27,000 - a
400% incrzase stnee 1572, The main feeding-lnafing area is tha Hrock West bnd il Wasle [Tom the Greater
Torenlo Arcd is seabbere, and several studies have pointed ot the mportanee of s asa For guils. The second
bird atiracland are the many compost sites which have been developad in assnciation with pig {arms. Food waste
trom Testaurants is fed to tha pigs, and lefi-overs are composted. 1t is the compost inaterial thut is abractive to gulls,

Ron concluded his preseniation be stating that compnst sites pose a sienificant potential bird kazard, snd
recemnmended that resfnctions similar ko those of land (1] sites be mpnsed. {Sze appendis 16

260 YVR Wildlife Control Management I!lan

dave Ball [tom Y VR deseribed the airport’s new wildlife control management plan which was initated in Marcl
199 after 4 2A B767 struck 30 ducks. Currently, the 3irpesl has 1 24 hour 2 day. 7 day per week pulred crogram,
with 2 Wildl'fe Concrol Offecers on duty au all times. ‘[he weam i3 made up of Drave as supervisor, § fuli-time
Wildlife (Mficars, 1 eie” Wiidlise Officer, and 2 spares. From Seplember 15w Cotoler |5, 22,335 hinds wers
obzerved. The coses for the progeam ars as follows: F230,000 [ sadary doiturs, 540,000 . $30,000 for vehicles,
E60.000 for equipment. and an uakmown amonnt for project costs, such as ongoing worm and grass sudies. Dave
described the current grazs stady, which is part of a2 5 year plan to establish Food Canery grass throwghour the
aitpart. The atport {3 alse testing the wse of Yelers to aniach Mixalile 10 signs and other nerches 50 that the Hot Fool
which was previcusly ussd will not cause probisins for mainienanee vperations.

[ave deseribed 2 current bird problams ac Y VE; both brealving he pew lerminal. Although every etfforl was nuuds
to eliminate wll possible nesting and roosting sites, some still enist. Also, during the coaspiction phase birds
became tmpped inside the building. 1n addilion 1o the problem of birds Aying inside the terminal {although many
have seen caugzhl und released), many passengers have begon te feed them. (See appendix 173
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27.0 BSOCCO Action Ktem

Vi Soinean preseated a draft ferter 07 resolution from BECC te update and print Dr. Jans [akooat's 1976 hook
13ird (Tazards to Alrorafl. Fl= received unaninous sugpost for this pronozal rom the committas, making this the lirs
action itern generaled from BE0C 25

28.06 The Bird Tracking and Aireraft Serike Forceast System

Dr. Wiiliam Seegar presented informarior about using safellive fv_oetry o study and track free-ranging animals,
Far 2xemple, e has placed o smail transaitter on a Pereprine Falcon and hes bzen able 10 monitor e bird”s
wsovements throngh the Andes and exammne s habitil withons having #o send someone iowo the fzld, Walk is
caneently being conducted on a sophisticated GTS system wsed i comBinaginn wita sarzilite telemelry 10 GONECWC a
noel 1o “orecast bird {licht, The modsl uses metcorolegical informaiion and will be wecd during the nesie 4 mantks
al Nawal Ar Station Fallen, [ suczessful, the wmodel can be uses 1o forgeast and provide dats on bind patens in and
arouril pipoits. Bill's group hopes o use this system &t v viviisn airpoec with an established wild'ile conirol
prosaig jo see how It can dssist v monstoring potential bird thraats.

29.0 One Dimcnsion Soaring Forecast Model to Predict Bird I'light in Relation to Loecal
Adrcraft

TTar an Shannon <escribed onTent rescurch that is being conducted on e correlation between the soaning of birds
and the boundary laver; that pert of the dvwer amesphere ditect]ly influcneed by the sarth’s surface, in order >
predizt {ne threat of @ bird strike since birds reiy o0 thermal sirvolation for soaving. The moeded is ene-dimensional
in mature, wod o jnidalize it 3 dats seis wars used: atmospheric sounding; large-scale model date 1which can
infieres and impace small provesses), and offthe-shell motcorclogical and biographical material (constants in the
model). Budgets of heat, meisturs aacd momentum were ealealated for sacl: model Jayer, wnd (be stabildy o 2acn
model Jayer determines the extent of the dhermal cirealation,

The stucy wus based on Telican flighi aliitade vs, time of day over & vne month perind. From this daka, 2
conclisions wers made based on preliminary modet vesults. The lirst i3 that the modet does show a correlation
bobwurn soaring yirds and the boundary laver process. Cala nevealed thar the altitode of the Pelicans increased
Garing the day {9 a.m. - 2 p.ow) with thermal setivity. Huarlan did mention that the birds somelimes foand adeitional
1ifi from other wiather systems such as thundurslormns, which cansad a slight deviation from the pattern. The
second finding wuas Lhal the mode} can predicl the evolrion of thermals. This inlorralion will csaist in kwowing
where to Inok for birds in the vertical celumn, while salullite telenemy can give us the uetnad position of the birds.
leading o #he asibicy 1o forecast bivd fiight patierns ro avald bird shikes.

30.0 Capada Goose Movements in the Vicinity of Jamaica Bay - hew York Cily

Dr. Sieve Gurber from JFK Int'l Airport spoke ahoat the different [light pashs and movements of Canada Guese that
reside ul Tamuiva Bay in Sew Yook Cily. Lle described the bivds” daily movements aad how they atfect avialicn
safety at TFK Tol'l Alport.

31.0 Rirds at JFK Airport - Abundance, Risl to Aviation, and Management

L3¢, Steve Carber described the complexity ol managing witdlife at a busy nlemational airpert, and providsd some
insipht into the eurrzng lawseit broughl against JFE by Air Franec as @ result of damage done to the Concerde afier 4
hird strike invelving Canada Geese in 1995 bz went on to discuss protlems with protectad bands nees the Altports,
and samc ot the woil that hes been done with groups seoh as those who race pigeons near the airporl. (5o
appendix 18}

]



32.0 JEK Alrport Faleonry Program

Steve Garber explained that TFK needed more tools for their wibd] fe managemen prograim, aod ahbough debate
cortinues on the merits of faleonry as a bird conmol techoiges Tor airports, they f21e that @ 120 proaram hod et
Lie wen: on to describe the sueeess thai they have had with falcosry so far,

330 Calgary Avifauna Study

Teny Thampuen from Calpary nderrational Alrport dascribed toe hmplememaron of the wikdlife contral
managaraent plan prepared by Howard Troceheon from the Unveesity of Calgary. Lloward's plan provided o4
recommendations; sech as dawn, desk and weekend patels, alcevarions i land-uss practices, and the nzed o
tedentify bivd rumaing wlte strike neldsnts ave idenritied.

Furlier sa this, Calzury hus condusted in evaluation of the Phoanix Watler. Althongh thev decides that the product
is & shiort kerm detertont at hesl, the seapo ol tae study was a limigng factor and further study is necessaly to
completzlv evaluaws the produet.

34.0 Results of JFK Skooting Program

Jim Forbes presented dara for the period 199] le 3996 for she JFK poll shooting program, whicl beging in May and
runs o the end of Augwest annually. Laughing zulls arz the maln probiam speeles, with 173 laughing gulis stuck by
aircraft hetween [958 and (%92, Insolal, thers have been 44, 3359 lavphine puells remosved, with 1991 heing the vear
with the largest aumbur shol, primarily becavag it was the first vear of the program. Tlowaver, the number in the
cotlany has declined enly 30%. He conclikled by recommending fhe continuation of the shoeting prograr and other

techniques untl the gulls can be permanently moved. (Ses appendix 22}

36.00 Action Hems generated from BSCC 23
. BSCC Loge - Murio Larese will discuss the Togo at BECO 26

2. Birdd Meearcls 1o Adrcrafl Book - Tirmee MacKinnon will work rowards facilitating e update of TTans Blokpocl's
1976 bonk; B Llazards w0 Adrcraft

35.0 Other Business
The next BECC meeting will take place on Apri! 25 and 24 0 St Tohn™s Sewlundland.

At this peint, the meeting was adjourned.
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Transpors Transps
I b l Carada Canaca

Airports Aroports

Transport Canada
Environment and Support Services

l s{:? Place de Vme o B WOrE At
Ottawa, Ontario

D ik Mo s pnos
E1A QNB
Fune 235, 1996 AKP 5158-36-20-31
Al Members/Participants

Rird Strike Cummjt_tee Canada

Trear Member/Participant:

Please find enclosed the minutes from Bird Strike Committee Canada meeting #24
which was held in Richmond, British Columbia on April 10 and 11, 1996. In addition,
a copy of the 1995 Bird Strikes to Canadian Aircraft Sommary Report has been
included. If vou have questions or comments on either document, please feel free to
contact the undersigned.

Bird Strike Committee Canada meeting #25 will be held in Ottawa, Ontaria, on
Wednesday, November 6 and Thursday, November 7, 1996, The meeting will
comumenée at 0830 on Wednesday, at the Citadel Inn, 101 Lyon Street, in downtown
Ottawa. There is  block of rooms reserved under Transport Canada, Bird Strike
Commitiee Canada, at $81.00 per night single, and $91.00 for a double. We
recommend that you book your room soon, The toll free reservation munber is 1-800-
5367-3600.

If you have agenda iterns or wish to contribute a paper for presentation, please call
Bruce MacKinnon at 613-990-0515 before September 30.

We look forward to seeing you in Ottawa, and if you have any questions or cormments,
please vontact the undersigned.

R 5,

‘I ‘ i/? ; ~
Bruce MacKinnon
Manager, Wildlife Control

i+l
E
Cdnada Made iror recovered riateras Fxit i paniers rarupéres 512306 107 90
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1996 Highlights

#3 B, Tie Siowing is prelimina-y cuta ondy, and dows noLinelade avilies repartud by wirpoces, or theouzh OTRS enil CATCHRS.

s So fur, u wotad of 368 hird strikes were reported Lo Aleports Group e 1996, OZ these, 328
ocenrred al Canadian sites, 23 oconrred owside Catiada, and 17 were of unknow arigin,

¢ There have baen 12 Aboriad Takeolls and 34 Precationary Landings.

i ¢ Predominant bird specics have been gulls {23%), sparrows (9%}, gwallows (4903, and starlings
{49%), Of the strikes reporied, 32% could not identify the bitd involved.
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AIRPORT QPERATOR LIJABILITY

by

-

Captain Richard Sowden
Chairman, Technical & Safety Division
Air Canada Pilots Association

Aviation safety operates on the principle that "what is wrong” 15 more important than “who is
wrong”. To expand on this: it is more importani 1o identify wial were the cuusal [actors of an
accident, end prevent similar accidents from nccurring, than it is lo identify the party ce parties
that may have committed the errors thal direcily or indirectly led to the aceident.

This directly conflicts with the legal principles of negligence and liability, As individuals who
are concerned with ephancing aviation safely we are all now placed in the dilficulr position of
when we identify a safety problem, ol not only having to determine “what is wrong™ and correct
ir, Tt tor make surc thai from the legal parspeciive, that we are nol the Jaheled “who 13 wrong”,
and become the subjeet of @ major law suil.

Before we go any further lot us quickly review the delmirions of liability wd negligence. 1 am
nor a legal expert so the definittons presented below, are expressed in layman's 1rms.

Megligence

A person or agency is considered negligent when they act withoul due care, ot when they
fail 10 act and a party whom they ought fo have considered is affected by thoir actions of
their failure ro act.

Courts will inpose certain “standards of care” which will be expected under piven
cireumstances. A courl will review all relevant documents to establish what he appropriate
“crandard of care” should be. This standard of care for bird hazards would be compared wilh
ICAC ANNEX 14. Chapler 6 & 9. FAA Order 5200.5 and Transport Cenada TP1247 and any
other documents that would dircetdy relate to lhe spectfie circumstances of the accidenl in
QUEestion.

‘The principle of liability depends on the proot of neghgence. Should a plaintil] be able 1o
prove that a person or agency was nepligent in their dutics with respect to controlling
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wildlife cither on, or in the vicinity of, an airpari then that parry o agency will ke liable
{or any damages incurzed.

Whore does Lhis Iead us with respect to the liability of an airport operator with respect to
responsibility Toe bird surike reduction programs. Three more legal definitions are necessary 10
complete the lezal picture of rezponsibility. These are the legal terms “invitec”, “occupiess
liability™ and “unusnal danger™. These tetms are interrelaled, and are explained bDelow

Inyitees

Alreraft vsing an airport are considered 10 be “invitees®. Tnvitees wre expecled 10 use
reasonable care on their part for their own zafery.

Ocgupiers Eiability

The operater of an airport is liaklc as an “occupiar” of the wirporl property. The occupier
must nse reasonable care to prevent damage to an “inviee” from “umsual danger” of
which he knows or ought tir know,

Un nger

Unusual danger is difficull 10 define and is determined on a case by case basis. The
principie applied is that an vecupier is required 10 exercise reasonable care 10 prepare the
premises (or the safe entry of ihe invitee.

TFrom the sbove definitions we are able to draw the {sliowing conctuston:

1n the event of an aircraft accident at their airport directly or indirectly
caused by a bird strike, the opcrator of an airport, to minimize the
possibility of being successfully proved negligent and therefore liable
for damages incurred, must take all reasonable actions to minimize the
risk of birdstrilkes at that airport.

Failure to do a cradible job in all aspects of birdsirike prevention al an airport will place tho
operaror in a precatious position of lHability in the event of a bird strike caused accident.

Airport operator hirdsirike prevention ig not limited fo controlling birds on the airport irself.
Aircraft approaching and departing an airport, while nut actually on the airport property, are
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subject to danger from birdstrikes associated with bitd movemsnls in the vicinity of the airpont
tha arc attracted to landfill sites and other land uses that attract birds, The liability of un airport
aperator can exiend ta bird strike hazards caused by birds from off airport locations.

If the uperaor of an airport becomes aware of the potendal development of a land use in the
viclnity of the airport. such as a landfill site, that may produce an increase in the bind suike risks
at the airport, then the airporl operator must, o minimize possible litigation, carry out all
reasonable actions to either prevent ihal land use from ocourring, or to ensurc that mitigalion
smeasurcs are cartied out to prevent the land use from crearing a bird strike rigk to alreraft.

To minimize the chance of being successfuily sued in the event of a bird strike at the airport
caused by a bird from a nearby land vse. it will be critice] for the aifport operator to establish chat
a logical process for evaluation of the proposed site was sarricd out, with respoct o aircraft bird
hazards. This ile selection process must apply defined standards for land use within the viginity
of an aiepor:, bul more importantly it must be 4 case specific exarnination of the proposed landfill
site and ils interactions with the local bird pepulation and the atrporl.

Critical to tae success of reduction in the chance of litigation is that the airport opcrator must be
able to prove a lrack record of active parlicipation in lhe entirg sile selection process thal
pstablishes the afrport operator’s position of making all reasonable efforis to ensure safety at the
atrport is not compromised,

As an airport operatar it must be remermbercd that one can descrbe the possibility of being made
a parly to logal action, in the event of a bird strike related accident, a3 being like the chances of
gelling a gastroinlestinal disorder while teaveling in the third world. Tt is not a guestion of if you
get sick, but rather when, how badly and how long for. In the case of a law svit, it will be when
you are sued after the accident, how much for, and how leng it takes to scttle lhe legal action.

You might askc:
“Why should T be concerned shoul being named in a post crasf law suit?”

In recent times the typical post crash lawsuit monetary awards have been in the neighborhiood of
two to three million U.S. dollars per passenger, plus the cost of the aitcraft hull. II we were to use
the example of a one hundred million U.S. dotlar aircralt, with two hundred passengers and crew
on board that was totally destroyed and all aboard kilted, the total award would be a minimum of
five hundred million U35, dollars,

Why have I iaken the trouble to lead vou through this discussion? The above nformation is no
rmeatt 1o he interpreted as scare tactics. The potential for expensive law suits is very real. HEven il
the [egal action ts not suceessful, the cost of defending againsi the action can be enormous.

My zoal in making this presentation is very simple; I hope that b informing airport operators
what their legal responsibitities are, and by pointing out what the polential costs can be if the job
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ol wildlife management is not completed effectively, that | may have provided you with the
ammunition 1o convince the powers that control airpon budgers, that wildlife management i a
cheap form of insurance against expensive law suits, This is a perfect example of the statement
rade by many aviation safety experts when bartling burcaucrats who complain of the costs of
implemenring and maintaining aviation safely Programs

“If you think that safety is expensive, (ry having an accident.”

In conclusion:

Although | have focused my presentalion on the responsibilities of airport operators, I must add
thar the test of the aviation industry also shares responsibility in helping prevent bird strikes,

Regulators must enact effcctive legislation that allows for the control, or prevention of
unsuitable land uses in the vicinity of aimports.

Aircraft designers must investigate ways to build aircraft that have less chance of sustaining
significant damage (o critical componenis in the event of a bird strike.

Engine manulacturers must desigh engines thal are able to withstand zingle bird or muliiple bied
strikes from larger species of birds still provide sufficiznt reliability (o allow for a safe return of
the damaged aircraii.

Air traffic comroliers must provide information on bird mevements to wildlife management
personnel, to identify poterdial problem areas to be addressed, and pilots to aid them in making
decisions on whether to adjust flight profiles oe delay operations (o reduce the chance of a bird
sirike.

Pilots must also belp by reporting bird sirikes when they occur. as well as informing air tratfic
control personnel of wildlife activity that lhey observe that may be of potential danger to other
aircraft.

As you can see ali of the members of the aviation indusiry must pruvide vital information on
wildbife activitics at an airport. These observations will enable the airporl operator to develop and
cantinually adapt » wildlife managemenl program that will minimize the risk ol aircratt opcrating
in and out of that airport.

If we all work together to exchange information and support the commun goal of reducing bird
strikes, the end result will be safer travel for the public.
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NEW PROJECT TO ASSEDS
AND MANAGE THE HAZARD OFK
BIRDS TO AVIATION

e In October 1996 the Transportation
Development Centre (TDC), began a
project to research and evaluate the nature
and costs of the hazard of birds, assess the
risk to Canadian aviation as well as
methods to reduce the hazard of bird
strikes 1o aircraft.

» The Canadian firm LGL Limited, led by
Dr. Rolph Davis, has been selected to
undertake this project with TDC.

e TDC(’s client is Transport Canada’s
Aerodrome Safety Branch. The Project’s
steering committee includes members of
BSCC - progress will be reported to
members of BSCC.



e Intended to update and expand the
previous (1979) national study, and assess
the degree this hazard has changed over
time.

e [t will also involve completion of an initial
assessment of the comparative
effectiveness of technological and
operational solutions (ground-based and
atrcraft-mounted) in reducing this aviation
hazard.

e Expected to lead to additional R&D to
develop and evaluate the solutions short-
listed, and assist in the development of
plans to cost-effectively manage bird
hazards 1 Canada.

e A final report will be available the end of
1997,



TRANSPORT CANADA BEGINS NEW PROJECT TO ASSESS
AND VANAGE THE HAZARD OF BIRDS TO AVIATION

In Octoher 1996 the Transportation Development Cenirw {IDC), the R&D am of
Transport Canada, bepan a project io updatz a 1979 pational sludy investigating the
nature, eosts, and merhods o reduce the hazard of bird strikes to aircraft. The Canadian
fim LGL Limited, led by Dr. Rolph Davis, 1as been contracted to undertake this project
with TDC,

For more than two decades a Trensport Canada wildlife control program has mamaged
this fazard to Canadian aviation and ecoliected informativn on bird strikes. The 1978 TDC
study was pioncer work, and in 1992 TDC undertock a project to develop airerati-
mounted technology to deter birds From aircraft, This research, as well as the new project,
iz being undertaken at the request of Transport Canada’s Aerodrome Safety Branch
(Safery and Security Group), which manages the wildlife cortrol program and collects
bird ztrike statistics.

Twa recert accidents highlight the need to do more lo reduce this hazard: a U.5. Air Force
AWACS was lost after it hit geesc in Alaska - 24 people were Killed, and the aircraft, worth
more than $189 million, was destroved; in T.os Angeles a Canadian Airlines aircratt hit a
one-pound bam awl - the total costs from this strike were estimated a1 §3 million. Other
recent zecidents that have been expensive for the airlines involved a Canadian Airlines
aircraft taking off from Calgary and a Concords landing at New York. It is estimated that
fhe 2 200 bird strikes reported each vear in the U8, are only 15% of the actual number of
bird strikes - and that <he total anmual cost of darnage from bird strikes, aside from
catastrophic accidents, is over half a billion dollars. 837 bird strikes were renoried in
Ctanada in 1995,

The new project is intended ta apdate and expand the previous nationat studv and to
research and evaluate the nature and costs of the hazard of birds, and assess this risk to
Canadian aviation. [t will also involve cempletion of an initial assessment of the
corparative effectiveness of ground-based and aircraft-mounied  technological and
operational solutions in reducing this aviation hazard. A final report will be availuble by
the end ol December 1997, This project is cxpected to lead to additional R&D to develop
and evaluate the solutions short-listed, and assist in the development of plans to cost-
effectively manage bird hazards in Canada.

Organizations and individuals who would like to become involved in this project or have
inlformation thal may be relevant are invited to contact.

Trevor Smith ar Dr. Relph Devis

Transportation evelooment Centre President

Transpor: Canada L.GL Limited

200 René Lévesane Blvd, West, 6" Flooy 22 Fisher Street

Momireal, Quebee P.O. Box 280

Canada H3B LX9 King City, Ontario
Tel:514-283-0022, Fax:283-7158 L7B 146

e-mnail: smithin(idie go.ca Tel :505-833-1244, Fax:833-1255

e-mail; 1gligndirect.com
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THINGS TI{AT (GO BUMEP 1 1101 FLIGHT:
MANAGING THE FAA WTILDIUIFE §TRIKE DATABASE

Mandra . Wright
8 Deportment of Agricwmre, Animgl Bamage Control
ational Witdlife Besearch Center
Gl Colgmlms Avernee, Sandusky, (tas 44871

ABSTRACL: The collision of birds and other wildlife with aireraft 13 a serious problem. To
betzer define wildlil problems at and arcund atrports in the Uniled States, the FAA Fas collecled
bird and other wildlife strike repores since 1908 Ir 1995, the U.S. Department of Agriculiure,
Animal Damage Control {ADC) Program, through an Interagency Agreement with the FAA, ok
aver management of the dalabasc. As of November 199¢, over 10,000 records on wildlite simkes
ta civilian aircrafi from 1992 to the presemt have been organized by dale, checked for accuracy,
edited and entered into a computerized database Approximatety 85% of the strikes were
teported on the FAA 5200-7 form, with the remainder coming from various sources including
individual airpost reports, FAA Preliminary Airerafl Incident Reports and NASA’s Aviatien
Safety Reporting Svstem. Many strike reports contained incomplete or conflicting mformation.
Addilional data and clarification of these reporis have been obtained by contacting those involved
as well as by referencing aviation indusiry databases.

The first armual report summarizing wildiife strikes 1o civilian aircraft in the United Stares has
beer completed for 1994, The International Civil Aviation Orgamzalion has received copies of
the 1994 and 1995 FAA database for entry into their world-wide bird strike database. The
compilation and analysis of this information is critical in determining the soope of wildlife stiikes
s0 that corrective measures can be taken to ensure safe and economic air iansporl. Database
reports have alrcady been used to justify wildlife management actions ar airporis that otherwise
might have been too controversial to undertake,

Recommendations to itmprove the FAA Form 5200-7 include: changing the “Drate of incident™ to
read momth, day. vear, change “Take-off” to “Take-ofl rell”; broadenmg “Enginc Damage Cost™
to include all costs. deleting “in thousands™ in the “Hstimated cost” section and deleting
“Qptional” next to “Reported by”, Presently, it is estimated that less than 20% of all sirikes arc
reported. Suggestions for improving Lhe lorm and promoting the reporting of strikes arc
welcome,

NITMBER OF RECORDS TN THE FAA WILDLIFE STRIKLE
DATABASE AS OF NOVEMBLER 1996
Year Nao. of Records Comtnenis
Ner Drate 117
1i43-88 36 New gntries
198591 5138 Nog ediied
1002 22435 In progress
1963 2214 Edit completc
19%4 2307 Edii complete
1993 2412 Edit complete
1996 _ BRG In progress
TOTAL 15, 158
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Wildlife Strikes to Civilian Aircraft
in the

United States
1993.1995

Federal Aviation Administration
Wildlife Aircraft Strike Database

Serial Report Number 2

Report Prepared by

Edward C. Cleary
Sandra E, Wright®

Richard A. Dolbeer®

- 1 Staff Wildlife Biologist, DOT-FAA-AAS-317, 800 Independence Ave. SW., Washington, DC,
20591

2 Biological Science Technician, USDA/APHIS/ADC/DWRC, 6100 Columbus Ave , Sandusky,
OH 44870 '

* Project Leader, USDA/APHIS/ADC/DWRE, 6100 Columbus Ave., Sandusky, OH 44870
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Wildlife Strikes to Civilian Aircraft in the Untted Sates, 1993-1995,

ABSTRACT

This report represents the first intense examination of several vears of United States civilian
aireraft wildlifie strike data. Reported wildlife strikes involving civilian atrcraft in the U. 5. for
1993-1993 were analyzed. About 2,200 wildlife strikes were reported to the Federal Aviation
Administration (FAAY} each vear. This reporting rate is probably less than 20% of the actual
number, Reports were recaived (rom all 50 States and most USA territories. About 97% of the
reporied strikes involved birds, 3% involved mammals, and <1% involved reptiles. Gulls {14%)
and waterfow! (6%1) were the maost commonly struck birds, deer (2%} and coyotes (<1%0) were
the most commonly struck mammals.

The types of aircraft most frequently involved in wildlife strikes were Boeing 737 (18%4),
McDanald Douglas MD-80/DC-9 (18%), and Boeing 727 (795). Aireraft components most
frequently damaged by birds were engines (29%), wings (21%), radomes (15%), and windshiclds
{9%). Awcraft COmponents most commoenly damaged by mammals were landing gear (23%]
propellers (14%), wings (11%), and fuselagas { $%43).

Twenty-one percent of the bird strike reports, and 76% of the mammal strike reports, stated the
sirike had a negative effect on the flight: aborted take-off (3%), engine shut down {1%0).
precautionary landing (5%), other (14%). Most bird strikes occurred ouring the day (66%), in
late suinmer and eazly fall {51%4), when the aircraft was on approach (37%), or dunng take-off
{33%). Ninety percent occurred under 2,300 feet above ground ievel (AGL). Most mammal
strikes occurred at night (68%), during the fall and early winter (57%).

For the 3 vear period, 15% (979) of the bird strikes and 40% (71) of the mammat strikes caused
damage to the aircraft or resulted in other related cost. Of the 1,050 stnke reports indicating
aircraft damage, only 530 reports provided an estimate of the awrcraft down time (265 reports
totaling 67,000 hours, avg. = 253 hours/report) and/or monetary losses (265 reporis totaling
$27.6 million, avg. = $104,000/report ). We suggest these figures severely underestimate the
actual cost of wildlife strikes to the civilian aviation industry becanse only 25% of the reports
indicating mircraft damage provided an estimate of the aircraft down time and/or monetary loss,
and presumably <20% of all sirikes arc reported. The actunl losses attributable to wildlife strikes
are likely closer to 374,000 hours/vear of aircraft down time and 3153 million/year in direct
aircraft damage and related monetary losses.

Traditionally, airport wildlife management programs have focused on gulls because they have long
been the species most commonly invoived in wildhfe strikes. The data indicares that while it is
important not to lose sight of the role gulls play in wildlife strikes, the emphasis needs to be
expanded to include othér birds {especially waterfowl, raptors, and wading birds), as well a¢ deer.
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INTRODUCTION

Wildlife strikes have been occurring almost sinee the beginning of powered flight. Calbraith
Rodgers, the first man to fly across the United States, was also the first to die as a result of a bird-
aircraft collision. On Apnl 3, 1912, Rodgers’ Wright Pusher struck a gull, causing the aircrafi to
crash into the surf at Long Beach, Californiz. As a result of several major aircraft accidents
resulfing from bird-aircraft collisions (Civil Aeronautics Board 1962, National Transportaticn
Safety Board 1973, National Transportation Safety Board 1975, and others), the FAA began
systematically collecting wildlife-aireraft strike data in the late 1970°s using FAA Form 5200-7 -
Bird Sirike Imcident:Ingestion Report. The extent of the wildlife-aircraft strike problem has been
largely unquantified in the United States due to a lack of data analyses. Although the Federal
Aviation Administration (FAA) monitored the reperts in an effort to determine general trends, no
detailed analyses were undertaken.

In April 19953, through an interagency agreement between the FAA and the U. 8. Department of
Agriculture's Denver Wildlift Rescarch Center (DWRC), a project was initizted to obtain more
objective and continuous estimates of the magnitude and nature of the wildlife stoke problem to
civilian aircraft in the UJ8A The interagency agreement calls for DWRC to: 1) edit all strike
reports (Form 5200-7) received by FAA to ensure consistent, error-free data,  2) enter all edfied
strike reports into the FAA Wildlite Strike Database, 3) supplement FAA-reported strikes with
additional. non-duplicating strike reports from other sources, 4) provide FAA with an updated
computer file each quarter containing all edited strike records, and 5) produce annual reports
surmmarizing the results of the anatyses. Such analyses are entical to determine the economic
costs of wildlite sirikes, the magnitude of safety 1ssues, and most importantly, the nature of the
problems (e.g., bird species, aircraft and engine types, airports, seasonaiity) so that comective
actions can be taken. In November 1995, IYWRC subnotited the first annual repont Bird and other
wiiddlife strikes fo civilian aircraft in the United States, 1994, 1o the FAA (Dolbeer et al, 1995).
This second report presented here mcludes the 1994 data sunmarized by Dolbeer et al, {1995} in
a more comprehensive analysis of the FAA Wildlife Strike Database, covering 1993-1995,
Subsequent annual and multi year reports will faltow.

Impertant factors to consider in reading this report are that completion of FAA Form 5200-7 15
voluntary and many aircraft strikes go unreported.  Dolbeer et al. (1995) caleulated that in 1994,
only 12% of the wildlife strikes veourring at John F. Kennedy Internationat Airport (JFK) were
entered into the FAA Wildlife Strike Database. Assuming this to be typical for the aviation
industry in gencral, the strike data presented here represents <20% of the actual total.

METHOQDS

When a wildlife-aircraft strike occurs, someone (most often the pilof) voluntarily completes FAA
Form 5200-7 and mails 1 to the FAA  All reports received are examined by the FAA staff
wildlife biologist. Copies of major incident reports (Title 14, Code of Federal Regulations, Part
139.337, a:1-2} are forwarded to the appropriate U. 8. Department of Apriculture, Animal and
Plant Health Inspection Service, Animal Damage Control {ADC), State Director, and FAA
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Regional Lead Cartification [nspector. A print-out from the FAA Wildlife Suike Database
showing the strike history for <he airport in question is also provided.

The ADC State Director can comtact the airport and offer assistance, or the FAA Amrport
Certification Inspector can request thar A1DC contact the aitpert operator, or the airport operator
can contact ADC and request assistance. A Memorandum of Unde-standing (MOU) extsts
between FAA and ADC for assistance with wildlife hazard problems on airports.  Generally,
there is no charge to an airport for basic wildlife hazard evaluations conducted by ADC. It 13 only
when long-term ecological studies are undertaken that cost becomes an issue.

All FAA Form 5200-7s are forwarded to DWRC’s Sandusky, Ohio Field Office for entry into the
FAA Wildlife Strike Database. After computer entry, all forms are archived by the date of the
strike. Quarterly, DWRC supplies FAA's Office of Airport Safety and Srandards with updates of
the strike databasa by computer disk. Information in the FAA Wildlife Strike Database 18 macde
availabie to mterested partics upon requesi.

The metheds used to sart, screen, edit, enter data, and archive the report forms are discussed i
Dolbeer et al. (1995), and Wright (1996). Unless specifically stated, the numbers and percentages
presented in the results represen: the totals, and average values for the 1993-1992 period All
percentages are based on the total knovm number, 1993-1995. No attempt has been made to
distingigh among years in the narrative, unfess there was a major difference in the numbers. The
numbers for the mdividual years, 3-year averages, and the percentages of the total known are
presented in most of the tables.

RESTULTS

In 1993.1995, 6,605 non-duplicate reports of wildlife strikes were received and entered in the
database; 82% came from FAA Form 5200-7. Six percent of the reports received came from
multiple sources {Table 1). The majority of the reports (75%) came fom commercial camers,
11%% from the business sector, and 7% from the private sector. In 7% of the cases, the type of
aircraft pperator was not reported (Taole 2).

Reports were received from all 50 states, Puerto Rico, and the USA Virgin [slands. California
(10.3%), Texas (8.0%), Florida {7.5%), Minois (6.6%1), New York (5.6%), and Pemnsylvania
[5.1%) reported the most bird strikes. Pannsyivania (I1.5%), Hllincis (10.9%), Texas (7.5%),
New York (6.3%), Michigan (5.7%), and New Jersey (5.7%) reported the most mammal strikes.
Reported strikes to American-owned atrcraft accurring outside of the USA, totaled 135 bird
strikes and 3 mammal strikes {Table 3).

A little over half (3,287} of the reported bird strikes occurred during July (11%5), August (153%),
September {14%), and Octoter (13%). Twenty-two percent of the reported bird strikes occurred .
during March-May. The majority (33%) of reperted desr strikes occurred m September (13%),
October (15%), and November {19%) (Table 4, Figures 1 & 2).
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Croly 183 (3%} of the reported bird strikes and 13 (3%) of the reported mamrmal strikes did not
report the time of occurrence. Of thuse reports where the time of day of the strike was reported,

" 4,160 {66%) of the bird stnikes occurred during the day, and 1,551 (24%%) occurred at night. This
contrasted with 38 (24%) of the reported mammal strikes. occurring during the day and 109
{65%) at nignt [Table 5, Figures 3 & 3).

Most (6,137, 94%) of the bird strike reports indicated the phase of flight when the strike
occurred: 36% during approach, 18% while landing, <1% when taxiing, 32% during take-off,
and 6% during ctimb-out.  For the same perind, 158 (90%:) of the mammal strikes reported the
phase of flight when the strike occurred: %% of the mammal strikes occurred when the plane was
airborne - striking bats. The remainder oceurred when the plane was landing (57%) or during
take-off (34%) (Table 5).

The altitude above grovnd level (AGL) of the strike was indicated in 83% (5,404) of the reports.
Thurty-eight percent of the known altitude strikes were reported as oceurting when the aireraft
was on the ground, 16% occurred berween 1 and 100 & AGL, 75% occurred under 800 feet
AGL., 80% occurred under 2,300 fi AGL, 5% ocowred under 4,100 it AGL, acd over 39% of
the known altrude strikes ocowrred under 9,000 ft AGL. The highest alirude AGL for a reported
strike was 23,000 feer (Table 7).

Shorr-haul commersial aireraft raported the greatest number of wildlife strikes ' Boeing 737
(1,207, 18%), McDonald Douglas MD-80/DC-9 {1,183, 18%), Boeing 727 (473, 7%%). The
remainmg aircraft types reported <4% each  The types of areraft reporting the most strikes also
reported high nimbers of strikes Baving an effect on the fight or causing damaging to the aircraft
{Table 8).

Adrcraft components maost commenly reported as being struck by birds were windshields {1,177),
engnes (840), noses (833), wingsrotors {816), radomes (667}, and fuselages (560). Those
components suffering the greatest percentage of damage when struck by birds were lights (89%%),
tails (43%), engines (40%) wingsrotors (37%), Radomes (13%), and landing gear (11%).
Mamemals were most often siruck by the landirg gear (60%) and were muck-more likely to be
mvolved in a4 damaging strike than were birds (Table 9). Forty percent of the mammal stnkes and
15% of the bird strikes damaged the aircraft.

Abeat 22% of the reported bird strikes indicated the stnke affected the flight; 5% prompted 2
precautionary landing, 3% resulted in an aborted take-off, 1% caused the engine to shut down,
and 13% had some other effect. Six percent did not report the effect, if any, and 72% had no
reported effect. About 84% of the mammal sinkes affecred the flight; 8% resulted ina
precautionary landing, 12% caused an aborted take-off, and 44% had some ocher effacr.
Fourteen percent did not report the effect, if any, and 24% reported no effect (Table 10).

Birds were involved in 6.519 (97%) reported strikes, marnmals in 176 (3%), and reptiles in 2
(<1%4). The bir¢ or bird group involved was identified in 48% of the reports. The mammal or
mammal group, and reptie or reptile group involved was identified in all cases. Gulls (30%),
waterfowt (12%), doves (10%), raptors (10%) and sparrows (8%) were the most commonly
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struck birds (Table 11 A). Deer {66%), coyotes (14%), and bats (5%) were the most commonly
struck mammals (Table 11 B}

Sixteen percent (979 bird and 71 mammal ) of the reports indicated that the strike damaged the
aircrafi. However, only 265 reports (23% of the 1,050 reports indicating damage) provided an
estimate of the aircraft down time (totaling 67,000 hours, avg. = 253 hours) and only 256 (25%)
provided an estimate of monetary losses (totaling $27.6 million, avg = $104,000). The number
of reporied damaging strikes was siniilar for gulls (167, 16%) and waterfowl (171, 18%), Geese
were involved in 109 of the 171 reported damaging waterfow! aircraft strikes. Deer were
involved in 66 {(6%5) of the damaging stnkes (Table 12).

The total reported bird strike damage amounted to 30,000 hours of aircraft down time and over
$26 million of aircraft damage and related cost. Waterfowl, primarily geese, caused the majority
(%12 million, 47%) of the monetary losses followed by raptors {32.7 million, 8%0), wadimg birds
and doves ($1.5 millien, 5%, each), gulls {$1.2 million, 4%3), and deer ($0.5 million, 2%).
Reported mammal strike damage totaled 37,000 hours of aircraft down time and over $700,000
of aircraft damage and related losses (Table 13). Deer caused the majority (29,000 hours, 44%3),
of aircraft down time followed by gulls (10,000 hours, 15%), waterfowd (8,000 hours, 10%), and
coyotes (6,000 hours, 9%). We believe these figures significantly under represent the actual
loszes because of low reporting rares and other factors. The actmal figures are probably closer to
374,000 hours/vear of aircraft down time and 3153 million/year monctary losses (see discussion).

DISCUSSION

This report is the first multiple vear examination of wildlife strike data for U, 8. civilian aircraft.
The report iays a foundation for further analyses as additional data become available. Ne airport
ar aireraft type are immune from the hazards of a wildhfe-aircraft stoke. With over 90% of
strikes oceurring occur below 2,300 feet AGL, shori-haul commereial aircraft are especially
vilnerable. Boeing 727, 737, 757, McDoenald Douglas MD-80/DC-8, and Fokker FX-100 aircraft
were involved in over $0% of the reported strikes during 1993-1993. Compared to long-hall
aircraft, they spent more time operating at lower altitudes. Airport wildlife management programs
aimed at reducing wildlife strikes must focus not only on eliminating wildlife attractants on and in
the vicinity of airports, but they also need to address hazardous wildlife movements in the vicinity
of the airport’s approach/depariure airspace and airerafl movement areas.

Most bird strikes (66%) occurred during the day. Seasonally, two peak periods of bird strikes
were noted. A Lttle over hall (3,287 of the reported bird-aircraft strikes ococurred in July -
October, and 22% of the strikes occurred during March - May. The summer-fall period
corresponds with the fledging seascn, when large numbers of voung inexperienced birds are
present, as well as with the annual fall migration. The spring peak corresponds with the spring
migratien (Bellrose 1980, Johnsgard 1068).

Most mammal (primarily deer) strikes occur at night (66%). Seasonally, the majority (53%) of
the reported deer-aircraft strikes occurred in September (13%3), October (15%), and November
(19%), the time period of most deer-auto accidents (Bells and Graves 1971). This time period
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corresponds to the dispersal of the previous years” fawns and the nutting season {Severinghaus
and Cheatur, 1969). Airport personnel responsible for wildlife-zircraft safety and pilots sheuld
be especially vigilant during these peak periods of wildlife activity.

Gulls were invalved in more sivilian aircraft strikes (30% of total) than waterfowl (13% of total).
However, both were involved in essentially the same number of damaging strikes: gulls {167, 16%
of the total), waterfowl (171, 16% of the total}. Further, reported waterfowl strike damage
($12.1 million) was over nine times the reported damage caused by gulls ($1.3 million), Of the
$12.1 miliion in damage to civilian aviation caused by waterfowl, geese caused almost 512

million. Seven million dallars of the $12 milkion aircraft damage cavsed by geese came from one
strike (Ralph Carrozza, FAA Certification Inspector, AEA-620, personal communication}. On
Junc 3, 1995 an Air France Concord caught fire after two of its four engines ingested Canada
geese during touch down at Yohn F. Kennedy Internationat Airport. Both engines were destrayed
and the plane suffered other damage. No passengers wers injured.

Two other note-worthy aircrafl strikes invohing Canada geese occurred m 1995, Un September
22, an Air Force Airborne Warning and Control Svstem (AWACS) aircraft crashed, killing all 24
people on board, aftcr ingesting geese into its namber 1 and 2 engines duning takeoff from
Etmendotf Air Force Base, Alaska. This was the first crash of an AWACS plane since the Air
Force began using them in 1977 (Bird, 1996). Because this strike involved a military aircraft, it is
not included in the FAA Wildlife Strike Database. On September 25, a Cessna Citation, carrying
House Spesker Newt Gringrich and his party, struck Canada Geese on takeoff from Mackinac
Istand, ME. Ote goose was ingested into the right engine and 1 other struck the leading edge of
the left wing. The pilot aborted the takeoff, stopping the plane 30 feet off the end of the unway.
There were on injuries. (Washington Post, 9/23/95, p Ad) It is not surprising that geese cause
more damage than gulls when colliding with aircraft because geese are heavier (B - 12 pounds
versus 1 - 3 pounds respectively) and denser than gulls (Scamans et al. 1995}

Traditionally, airport wildlife management programs have focused on the most frequently struck

- species of gulls (e.g., McLaren et al. 1984, Dolbeer and Bucknell 1994). Qur data indicate that
while it is impartant not 1o foose sight of the role gulls play in wildlife strikes, the emphasis needs
to be expanded to include waterfowl (espeially geese), raptors, wading birds, as well as deer,
Many species of gulls, urban Canadz geese and deer are undergoing marked population increases
throughout many areas of the U. 8. and Canada (Rusch et al. 1995, Hestbeck 1995, Stont, et al
1993, Dolbeer and Bernhardt 1986, Blokpoel and Tessier 1986, Conover and Chasko 1983). As
populations of these species continue to increase, the strike potential will also increase
correspondingly.

The full magnitude of the wildlife-aircraft strike problem is difficult to assess for a number of
reasons. First, many of the reports are completed and submitted by personnel who, for various
reasons, simply do not know the extent of the damage, the amount of aircraft down time, or
maonetary loss. FAA has no mechanism for back tracking and retrieving these lost data. Second,
we know that most wildlife-aircraft collisions are not reported to the FAA. The reporting rate is
affected by such factors as: the safety awareness programs and policies of the airlines involved,
the flight or ground personnel’s awareness of the strike and their willingness to complele the
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necessary paperwork, the safety awareness programs and attitude of the airport management and
operations personnel and their willingness to complete the necessary paper work, and whether or
not there is zn active airport wildlife management program that constantly encourages the
reporting of wildlife strikes |

Washington Dulles International and Chicago O"Hare have very active wildhfe management
programs with at [east one ADC Wildlife Biclogist working full time on these airports. Martin
Lowncy (State Director ADC, Virginia, personal communication) reported 28 wildlife strikes at
Washington Dulles International Airport between 1 September 1994 and 31 August 1995, 17 of
which were in the FAA Databage, a 60% reporting rate, Robert Sliwinski (Wildlife Binlogist,
ADC/DWRC, personal communication) calculated that 58% of the strikes ocrurring ar Chicago’s
{'Hare Airport were entered into the FAA Database. These airports are the exception, rather
than the rule. John F. Kennedy International Airport (JFK) has an excellent bird aircraft strike
awareness and control program, and yet only 12% of the knewn wildlife strikes occurting in
1994 at JFK were in the FAA database (Dolbeer et al. 1995}, JFK's reporting rate is probably
closer to the national average than are the reporting rates of Washington Dulles International or
Chrcago O'Hare.

Even though the full magnitude of the wildlife-aircraft strike problem 1s diffleult o assess, it is
possible to estimate the probable minimum and maximum cost to U. S, civilian aviation, given the
reparts received by the FAA are 4 representative sample of the whole and a 20% reporting rate.

For 1993-1005. there were 1,507 (23%%) reporis indicating that the strike damaged one or more
parts of the aircraft and/or had a negative effect on the flight, i.e. precautionary landing, aborted
take-off, fuel dump, etc. However, only 265 (18%) reports provided an estimate of the monetary
loss (totaling $27.6 million, avg. = $104,000/report). In addition, only 265 {18%) reports
provided an estimate of the amount of time the aircraft was out of service tor mspection or repairs
as 3 result of the strike (totaling 67,000 hours, avg. = 253 hours down time/report). The annual
reported losses were $9.2 million and 22,300 hours of aircraft down time.

Given the reported monetary losses and aircraft down time are all of the losses sustained by the
1,507 effected aircraft, and a 20% reporting rate, then the annual cost of wildlife-aircraft
collisions to 1S, civilian aviation would be no less than 346 millionfyear in monetary losses and
112,000 hours/year of aireraft down time.

Or, if we assume the 1,242 strikes that reported aircraft damage bul did not report monetary
losses or down time also averaged $104,000 in damage and 253 hours down time per strike, then
the total 1osses for the 3-year period for reported strikes weuld be 31357 million and 381,000
hours of aircraft down time, or $52 million and 127,000 hours down time per year for reponted
strikes. If only 20% of the strikes are reported, then the anmual cost of sirikes to U.S. civilian
aviation would be $260 million/vear in monetary losses and 635,000 hours/year of aircraft down
line.
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The actual losses to U.S. civilian aviation should fall between these two extremes. Averaging
these extremes places the annoal cost of wildlife stnkes to U. 5. civilian aviation at $153
million/vear in monetary fosses and 374,000 hours/vear of aircraft down time. Wong (Larose and
McKinnon 1996) estimated that 33% of all foreign object damage (FOD} suifered by United
Airlines was causes by wildlife. He also estimated the cost of all FOD to U.8. civilian aviation at
$350 million annually, Therefore, his estimate of the cost of bird damage is $117 mllion/year.
Both ours and Wong's estimate of the cost of wildlife strikes are well over $100 million/year.
Conover et al. (1995} estimated wildlife strikes cost the U.S. military $112 million/year. Thus,
the cost of wildlife strikes to 1.5, civilian and military aviation well exceeds $204 million
ammually.

An indication of the magnitude of the wildlife civilian aircraft strike problem in the USA is starting
to emerge from the analyses of these data. Seversl more years of data need to be analyzed before
an accurate picture of the problem and its cost 1o the civilian aviation industry is assembled.
However, we now have enough data to begin making reliable predictions regarding the
ocowrrence of strikes, such as the most likely time of day, time of year, altitude, and wildlife
species involved in strikes. Persons charged with airport wildlife management can use this dala io
begin to formulate, justify, and teke corrective actions. The accuracy of our analyses and
resulting recommendations is lmited by data availability. Those within the aviation industry are
encouraged to report all wildlife strikes so that we can continue building an accurate picture of
the preblem. This will enable wildlife managers and the aviation industry to work together to
reduce the strike rate and improve the safety and economics of U §. civilian aviation.
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Table 1. Sources of informatron for reporied wildlife strikes to civilian aireraft, USA, 1993-1995.

Number reported (%o of total)
Yearts

I¥r
Source 1o03 1504 1505 Avp
FAA form 5200-7 I,7T95 (BY) 1BS2 (8d) 1LBRL (§3) 1,843 (81}
FAA Air Carnier Incident Report 106 (5% T4 {4) BO {4 BR (4}
Individual Airports 80 (4) 31 37 (2) 53 {2)
FA S Prelinunary Aireraft Ineident Beporl 13 {1} 21{ &6 (3 33 (2
NASA Avigtion Safety Reporiing Sysicm 7 (<1} [&{1) 1{=1) o (<1}
Faa Airerall Accidenineidan Prelim. Motice 18 {1} <D o<1 1211}
Dther 34 (2) 3502 T (3) 48 (2)
Muitiple sonrces 134 (B} 167 {7 F36 (6; 144 (G)

TOTAL 2,204 (100) 2.213 {100} 2,280 (100 2,232 (100)
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Tahle 2. Number of reported witdlife strikes to civilian aireratt, by type of operator, USA,
1993 1995,

MNurnher repocted (%6 of total)

Years
IYT.

Cperator 1993 1994 1995 Ayp
Commerciiyl ¢arnier 1633 (74) 1,667 (T5) 1. 729 {76) 1,677 (75)
Busingss 224 (10 and (N 3214 47 {11)
Privarg 154 (M 190 {1 108 (5] 151 (7}
Government/Police 6 (<h) g (<1) 12 (i} 9 <1}
Unknown 185 (8) 143 {6) 119 (5} 149 (T}

TOTALE 2,204 (100} 2,213 {100 2,280 {100 2,233 {106}
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Table 3. Number and percent of reported bird and mammal strikes to civilian aircraft 1993-1995,
by U. §. States, inchuding Puerte Rico (PR} and USA Virgin Islands (VI).

Birde ' i hiammals
Years Years

STATE 1993 1994 1495 3 Year %oof 1993 1904 1985 3 Year %oof

Ave  Tofal Ave.  Total
AR 10 17 22 [6 0. 8% ] 1] 1 <] 0.6%
Al 21 il in a7 L.7% 1 ] a g 0.6%
AR L 14 16 t3 0.6% ] 2 2 1 2.3%
AZ 12 14 15 b3 0.6% 2 2 ! 2 2.4%
CA 210 22 239 23 10.3% o 1 2 1 1. 7%
0 19 21 14 IB 0. B% H 1 z 1 1.7%
CT 23 EX| 20 R 1.3% 2 4] 2 1 2.3%
o 44 aji 54 54 2.5% 0 0 } <1 0.6%
DE 1 f | 3 0.1% 0 1 0 | 0.6%
YL 140 67 %1 163 7.5% 0 1 2 1 1.7%
A 28 it 19 4B 2.2% 1 1 1 1 1.7%
1) 24 17 35 23 1.2% 0 0 0 o 0.0%
TA 23 20 24 22 1.0% 2 a 0 H 1.1%
m 2 5 io 6 1.3% 0 d 0 u 0.0%
I 173 124 132 143 6.65 B 3 ] ] 10.9%
m 23 1% i1 24 1.1% { 2 1 1 b 7%
K& 1 5 1 1 0.4% o U] 0 it 0.0%
KY 74 & 54 G35 3.0% 0 Ly 1 «] 0.6%
LA N 48 | 03 2.9% ] ¢ 2 0 0.0%
Ma 35 28 4 32 1.5% { ¢ i a 0,0%
Mo 6 28 3 24 1.3% o 2 4 2 3.4%
ME 21 7 7 11 4. 5% il 0 1 <] 0.6%
M 53 40 i1 41 159% 1 B | 3 5. M4
AMN 25 27 I3 22 L10% ] f} o | 0.0%
MO 43 36 51 43 205 1 3 4] I 2.3%
WS 14 il & 10 U.5% ] 1 4] “] 0.6%
MT 6 2 4 4 0.2% ] ] ] ] 0.0%
NC 46 T4 72 & 2.9% ] -3 0 1 2.3
NI 3 5 B 6 0.35%% ] ] 4] 0 0.0%
NE 27 33 25 28 1.3% I i) 0 =1 &.6%
NH g 14 3] 4] 0.4% o 2 1 1 L7%
NI 75 80 83 7 3.6% 3 7 0 3 3.7%%
VS| 3 4 o 5 0.2%, 0 ] u & 0.0%
NV 2 g 1% 7 0.3% o ] [ <] 0.6%
NY 138 108 17 121 5.6% 3 4 4 4 6.3%
OH 83 78 £3 Bl 3.7% 2 u 1 1 1.7%
Ox 14 1l o il 0,5% 1 1 0 1 1.1%%
oR 26 21 24 et 1.1% L u 1 <] 0.6%
PA 101 108 2 110 5.1% ] 8 6 T 11.5%
PR 4 0 2 2 0.1% o o 0 O 0.0%
Bl 7 9 i) 7 0,3% 1 ] i <]

6%
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Table 3. (Continued)

Birds Mharnnials
Years Years

ETATE 1993 1993 1095 A ¥ear %pof 1993 1994 1995 3 Year %eof

Aveg,  Total Avp. Tetal
8 12 12 15 13 0,5% 2 ] 0 1 1.1%
=D 2 3 5 4 01.2% 1] i} | a0 0.0%
TH 62 43 51 5 2 4% 0 a 1 <] 0.6%%
= 194 150 130 178 B.0% ) 2 5 4 T.5%
TT 32 24 18 25 1.1% 1 0 o <i 0.6%
WA 42 56 54 31 2.3% | ] 4 2 2.9%,
W1 4 5 E 5] 0.3% i ] Q 0 0.0%
VT 1 2 p 2 0.1% 0 1] { Q 0.0%:
WA 57 4z 44 48 2.2% 1] i} 1 <] 0.6%
W1 21 13 25 20 [ 905 1 4 O 2 2.8%
WY 11 10 10 10 0.5% 2 5 2 ] 2%
WY 1 2 (B £ 0.0% 1 1 0 l L.1%
TOTALS
US States 2100 2118 2,159 2,129 97.9%% 49 Gh a7 Ly a8 9%
and Terrtaries
FGM ! 47 26 62 45 2.1%% 1 p 0 L 1.7%
All reported 2,156 2,144 2222 2,174 109% 50 62 57 58 100%
Strikes

15

VEGN, Forcipn strikes. Sirikes imvolving American owied aircraft cocurring outside the United States and it

territories.
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Table 4. Number of reported bird and mammal strikes involving civilian aircraft by month, USA,
1993-1995, See alsp figures 1 & 2.

Y oars
1W% pesd (Dos Total 3%r.  %of

honth . Reptet] Avg - Total

Birds
Jamn. e 4 95 231 o4 4%
Feb. &3 s 13 241 80 495
Mar. 111 120} 153 404 135 &%
Apr. 180 145 147 472 157 T
Il 145 170 204 569 190 003
Jun. 157 i37 141 435 145 7o
Jut. a7 227 235 589 230 11%%
Ang. 987 297 284 868 289  13%
Sep. 323 30 275 958 303 14%
Ot 249 265 308 222 274 1394
Moy, 123 193 193 514 171 e
g 2 111 113 116 105 5%
Todals 2154 2,144 23221 519 2,173 1000%

Mammals
Jan. 3 z i 7 2 4%,
Feb. | 2z 1 d 1 %
Mar, ! & 10 17 6 10%%
Apr. 3 1 3 7 2 4%
May 4 3 0 7 2 4%
Jun 8 3 4 15 b3 9%
Jul. 5 4 3 12 4 %%
Aug, LH 3 4 3 2 4%
Sep. 7 T 8 22 T 13%%
Oct, T 12 7 24 9 15%
Nowv 7 1T g 33 11 199
Dec 4 B & 18 i 10%4
Torals 50 63 57 175 53 1%
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Table 5. Reported time of occurrence for wildlife strikes to civilian aircraft, USA, 1893-1095. See also

Figures 3 & 4.

LY 12, 1396

Number of Reported Strikes

Year

1953 1994 1595 3 Y. Avp,
Tirmg of e
srike Birds Mammals EBirds Mammals Birds Mepmals Birds Mammals
Dawn Rl 1 TI - 105 1 ]3] 1
Day I,_.'*ITE 20 i392 7 1,395 11 1,387 1%
Dusk b2z 2 136 5 110 G 123 4
Night 312 25 487 53 52 3l 217 i3
TOTALS
Time reported 2,088 4% 2085 od 2182 44 2112 54
Titne ot reported 65 3 38 4 &0 B 651 5
Srrikes 2,153 3l 2144 68 2222 57 2,173 59
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Table 6. Reported phase of flight of wildlife strikes to civilian aircrait, USA, 1993-1993,

Number of Reporied Strikes

Year

1293 1994 1965 3YT AvE.
Phasc of flight Bird Mammals Birde  Mammals Birds hammals Birds Mammals
Daecnt a8 - 68 - 83 - 74 -
Approach 760 g 05 1 752 3 737 L
Landing 344 il 402 3y 339 28 i6s 30
Taxi 2 - B - 14 10
Take-pff 606 12 GRY 26 &1 17 659 13
Climb 137 - 114 - 13% ) 130 -
En Rouols B 71
Total reporicd 1,945 43 2,057 a8 2081 49 2048 K|
Mot reported 154 & 57 2 141 2 127 )

Total 2,153 31 2,134 af 2222 57 2,175 59
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Table 7. Number of reported bird strikes to civilian aircraft by elevation {feet) above ground level (AGL),
LISA, 1993-1995,

Numbrr of Reporied Strikes
Years
3 Year % of total Cumulative

Alrimde 1993 1094 1005 Averags known alt. %o of 1014l
{feat AGL)Y strikes. known alt,

Cw 0 £22 Ta4 664 a0 I35 37.8%

1 to 10K am 251 302 205 16% 534.1%
101 o 200 12a 141 iy 133 T 61.5%
01 te 300 a4 84 101 G5 54 66, 7%
3 w400 a3 Gl o 6l 3% 0. 1%
401 1o 500 49 2 36 K} 2% T2.2%
30 10 209 549 | 36 iR K3 75.5%
&0l to 00 21 17 17 15 1% 76.5%
T to BOD 14 15 12 14 194 Ti2%
& to 900 14 15 24 25 %4 T8 M4
93 to LK 11 4 13 9 1% T9.2%
1,667 1o 1,100 | &1 sa 59 %% 82.5%
L0 o 1,200 8 & 5 G 1% 82.8%
1,201 1o 1,300 3 m 1% 16 1% 83.7%
1,301 to 1,400 10 3 3 7 1% 84.1%
1,401 to 1,500 B I & 2 <185 84.5%
1,501 1o 1,600 Eh] 32 i3 35 2% 86,555
1601 10 1,704 & 7 7 7 <1, 8a.5%
1,701 to 1,364} B 2 7 & <1% B7.2%
1,801 1o 1,404} g 7 I1{K 9 <1% B7. 70
B.4901 to 2,000 £ 4 i 4 <1% B7.9%,
2007 to 2,100 3 26 33 3] 24 82.5% .
2104 o 2,200 2 1 3 2 <i% 8974
22010 tp 2,300 4 f o 5 <18 90 %4
2,301 to 2,400 4 1 2 2 <1% 90.2%
2400 1a 2,500 4 l L 2 <19 90.3%
2,501 o 2600 & 1% u 1T 1% 41.1%
2,608 10 2.7G0 2 1 I 1 =]1% a1.2%%
2,701 10 2800 3 i 4 3 <)% 91.3%
2,501 10 2,900 3 2 5 3 <1%, q1.5%
2,901 10 3,000 1 2 | i <1%; 0l.a%
3001 to 3,100 11 4 38 L1 2% 93.2%
3101 to 3,200 0 q 2 I =1% 83.3%
3201 to 3,300 1 5 0 2 <]1% 93.4%
3,301 to 3,400 2 1 2 2 <1% 83.5%
3,401 to 3,500 7 1 2 3 1% 23.7%
3,501 to 3.6(H) 2 4 12 & <1% o4 0%
3601t 3,700 ¥ 2 ] 1 <1% 94, (%
3,707 te 3.800 3 2 1 2 =1% 04,205
1,801 o 3,900 4] ] 1 =| = 1% 04, 2%
3,908 16 4,000 1 o 2 I <1% h 04,29
4,001 10 4,100 0 15 an 15 1% 05, 1%
4101 10 4,200 { | )] <1 <1% 05.1%
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Table 7. Contimied.

Wumber of Reported Strikes

Years
Reported zltitude 3 Year % of wotal Cumutative
of strike in fesi 993 199 14bs Average known all. % of total
AGL, sirikes. known ajt.
4,201 10 4,300 18 1 2 7 <1%h 095.5%
4,301 to 4,400 0 0 2 1 =1%4 05.5%
4,401 to 4,500 2 ] 0 i oy 05.53%
¢ 501 to 4,600 ] 5 12 1] <]1%4 05.9%,
4 a01 o 4,700 3 I 0 1 <1% 03.9%
4,701 to 4,800 2 1 ] 1 =174 96.0%
4,501 to 4,900 0 ] 0 0 <1% 96.0%
4,901 to 5,000 18 2 i 7 <1% 96.3%
5001 10 6,000 29 28 1R 25 1%, 97,78,
600! 1o 7,000 9 14 13 13 1% 98 4%
7.001 1o 8,000 7 7 14 g 194 98.9%
R.001 (o 9, 040) G 3 9 G <154 949 3%
Q001 1o L. DY 0 ' 2 3 <1% 99.4%
10,000 1o 15,000 ! 10 14 10 4 100,05
13,001 to 25,000 1 0 2 1 <1% 100.0%
TOTALS
Alimde Feported E753 1837 1,514 1.801 100% 100M%
Altitude not Reported 401 307 408 372
Total Repontcd Stikes 2,154 2,144 2,222 2,173
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Table 8. Total number of reported wildlife strikes to civilian aircraft and the number and percentage of

strikes reporting an effect on aircraft tight or damaging the aireraft, by aircrafl type, 1993-.1993,

No. of B of Na. of

Mo of strikes strikes sirikes %aof
Adreraft Aireral Reported efocting effecting damaging dJamaging
hiannatacture Ivlodel Berikes Mighi tiight aircrafi sLeikes
Bosing B-737 1,247 275 23% 187 15%a
bcDonaid Dougplas MD-EDC-9 1,183 144 2% 112 19%a
Boeing B-127 473 jl 11% 7 #%
Fokker FE-106 154 24 9% 13 T
Bocing B-757 230 54 22% 42 1794
British Aerospace BA-31 186 aé 5% 45 24%%
Saah 340 141 41 25%% A | 13%
Beach 1900 141 45 3% 42 6%
deHavilland DHCS Drash & 125 21 L 7% 10 8%
Embiraar 120 113 22 18% 11 o
Cessna 172 156 S0 43% 49 2%
Axions Transp. Regional 42 114 21 18% 20 18%
Cossna 152 1t 43 41% 28 1T%
Alrbus Industries A-30H) 11 17 17% 11 11%¢
Boeing B-141 10 30 3004 32 32%
Learjet 25 90 28 1% 22 24%
Bosing B-78T R4 13 15% 13 15%
McDonald Dosglas DC-8 T3 & 8% £ - &%
Shorts lan 3 13 21% 10 6%,
MeDonald Trouplas DC-10 AR 9 16% 7 12%,
Sweringen 3 Merlin 57 18 3% g 16%%
Feldear FE-2% 51 11 2% 9 &%
Total 5114 1,006 T41
All oiher Aircraft 1,583 480 309
A aireratt 6.095 1,495 23% 1,050 16%
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Tabie 9. Civilian aircraft components reported as being struck and damaged (% damaged) by wildlife,
184, 1993-1995.

Mumber of Beported Strikes
Y car
1443 1994 1995 1¥r Avg,

Parls of Aiveradt Birdzs  Mammais Birds Mamnals Eirds Aammals Birds Manuoals
Radome

Struck 200 - 329 2 247 1 225 i

Bamaged 25 - 44 2 43 - (1% L
Windshisid -

Stck 364 - 411 1 402 2 392 1

Damaged 25 - 3u 1 43 1 I 1
Wose

Sk 254 2 277 4 K11 | 3 278 3

Damaped 25 1 14 3 1% 2 w2
Fropeller

Struck 73 2 RE 13 96 1u 6 g

Darmaged 11 2 7 11 3 & & (9%)
6
Wingfralor

Blruck 243 2 2 11 200 4 X o

Dasuaped 85 1 91 B 100 3 92(37%) 5
Fuselapge

Struck 13 2 211 5 216 i : 220 5

Damaged 10 1 o 7 7 4 D4t 4
Landing gear

Stmuck 89 13 124 29 125 1% 113 20

Damaged g 10 15 16 12 12 12 (11%) 13
Tail

Struck 25 - 28 3 37 21 30 8

Damaged 12 - 13 3 I3 1 13 (43%) 1
Lights

Siruck 23 1 17 2 17 - 19 1

Damaped 20 1 13 2 15 - 17 (29% 1
Engine(s)

Struck 250 o) 200 6 4] 5 280 4

Pramaged 112 1 126 4 g4 2 113 (40%) 2
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Tablz 10, Repurted effect-on-flight of wildlife stnkes to civilian atrcraft, US4, 1993-1995,

Number of Reparted Strikes

Year

1593 1994 1995 3 VT Ave

EfMzct om flight Bird  Mammalks Birds  Mammaks Birds  Matninats Birds Mammals
None 1,541 12 1,584 15 1,596 15 1,574 14
Aboried take-off 5z 3 &6 11 58 T 30 7
Engine shut down 3 - 11 - 16 - 12 -
Precautionary landing i1& - 112 3 1o 6 113 4
Orthear 258 25 287 32 m 21 279 25
Net reported 17% ¢ 104 & 131 2 138 8
Total 2,133 3 2144 S 2,222 37 2,173 39
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Table 11 A. Identificd bird groups most commonly involved in reported wildlife strikes to civilian aircrafi, USA,
19031085

Mumber of Repormed Strikes

Years
Wildlife T3, o of
Groups 1993 1934 1995 AvE, Total Known
Gulls 350 321 295 322 30%a
Waterfenwl 140 145 125 137 13%
Ducks (686 (66) (35 (53T (5545}
Gosse/Swans (74 (%07 (81 (50} (7%
Blackhirds 136 132 113 1X7 12%4
Blackbirds {81} {71y (69} 4 (7%)
Starlings (55} {61 {341 (53) (5%
Donves 110 135 o) 112 10%
Rock doves {501 (46 a7 44} 4%}
Mourning doves (T (89 (53 71} £7%)
Raptors 103 103 121 111 1%
Hawks (763 (&3 {99 (57 {8%4)
Chwls (25 (13} [18) {19) {2%)
Eagles 2) {8) (4 5 {=1%)
Spartaws 54 or 79 86 L
Corvids 24 35 an 30 3%
Crows {21y (33 (29) (28] {3943
HKavens {13 2 (1} (1} £ 1%
Shorebirds 1% 33 25 25 2%
Felicans i (41 £3) £3) (=1%)
Plovers {1} (4} 3) () {=1%)
Kitldeer {12} (173 {13) (i) {I%h
Sandpipers (4} (€} (&) (&) {1%)
Voitures 13 23 16 17 2%
Waders 2B 23 28 26 2%
Eprets {18) (14) (15) {16} (1%5)
Herons M {N (6} {7) (1%}
Cranes {3 (1} {6} {3) {=<1%)
Grebes {=) 1 {1} {1 {=<1%)
Swalios 31 25 18 25 2%
Tota! Enown Birds §.0%d 1,086 1,617 1066 100%
Total Unkmown Birds 1,039 1,058 1,205 1,108

Total Reporicd Bird Strikes 2153 2144 2,222 2,175
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Table 11 B, Tdentifiad mammal and reptile groups most commonly involved m reported wildlife
strikes to civilian aircraft, USA, 1993-1005

Mutnber of Reporied Strikes
Y oRTS
Wildhife 3¥T %6 of
Gitrops 1903 1994 1993 Avp, Total Known
TUngulates 33 34 32 41 a9%
Deer (30} (55) (30 39) (6625)
Elk (-} {1} - =1} (1%4)
Cartle (1) -t (1 (2%}
Pronghorn Antelope (1} (13 {1} (2%}
Canids G 12 16 11 1994
Coyotes () (%) (i1} (&) {14%)
Dog {-) (1) () (1 . (2%a}
Fox () (1} (2) (i} {(2%)
Raccoon 2} (1) (1) (i) (2%a)
Bats G - 3 3 5%
Opossum 2 - 1 1 2%
Woodchucks 4 - 3 2 44
Total Reported Mammal Strikes 51 63- =7 58 1{00%4%
Reptiles 1 I o1 100%
Alligator (-3 43 -} =1}
Turic (=) -) (1} (<1}
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Tablc 12, Number of reported wildlife strikes causing damage to civilian aircrafl, USA, 1993-1995.

Years Total :
; damaging 3 3. % of

1993 1994 [0S | sirikes avg. ol
BIRDS
Gulls 53 56 k1] 167 30 16%
Waterfowl 43 63 60 171 57 16%
Blackbirds 1] 9 B 23 9 1%
Doves 15 13 12 40 14 4%,
Raptors 22 27 17 66" 28 £%
Crows 9 5 - 14 T I%
Vultnres 1 13 10 30 10 3%
Wadets 7 5 5 17" 7 2%
Misc. birds 3 7 7 17 & 2%
Unknown birds 134 133 162 425 143 41%,
Total Birds 360 335 334 979 326 93%
MAMMALS
Ungulates 12 36 ) 68’ 23 %
Carnivores - 2 1 3 ! <1%
Total Mammals i2 38 21 T1 24 o

Crand Total 312 33 365 1,050 350 10002

4 Goese caused 109 of the 171 damaging waterfow] strikes.
5 Hawks caused 50 of the 66 damaging ruptar strikes,

S Harons caused 11 of the 17 damaging wading bird strikes,
7 Dear caused 66 if the 68 damaging ungulate strikes.
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Table 13. Reported losses {aircraft down time in hours and repair cost, lost revenue, and other monetary
losses) resulting from wildlife strikes to civilian aircrafl, US4, 1993-1993,

Losses -- Hme and money

1993 1994 1995 3 vourr Lotals

bionrs dodlars bours dollars hours - dollars hipurs dollatrs
RTRDS
Gulls 7864 $134,762 474 §7127.440 1347 $418 604 4785 $1,280,806
Waterfow] 2504 $53.400 2479 $1408924 2390 $10,591 471 7,973 512,063,795
Blackbirds 83 §7.900 760 $4463,000 6 $11,006 258 $481.900
Dioves 12 $73,100 24 $400 30 $1,507.290 75 $1 582, 790°
Raptors 181 $382.500 3868  $2.164,500 233 £214.761 4284 $2 761,763
Shorebirds é $6.,000 o7 £55 500 - - 1603 S61,500
Voltures 524 S50,000 153 $11,148 a5 $55.000 712 $116,148
Wadets 1,387 $65,000 123 £507.000 97 51,003 000 1,609 £1,575,000°
Unknown birds 2397 $4,872.254 788 $056,456 1408  §1.0%0,005 4,593 $6.908 715
Total losses dng
to birds strikes 14,960 $5,636,916 8,952 36701 82% 6165  $12,882183 36,077 £206,840,927
MAMMALS
Ungulates 3,600 $132,000 25 668 $463,342 80 $35_500 249 348 $630,842%
Carnivores - - 5760 $105,000 2,160 $35,500- 7,020 $140,500°
Total losses due (o
mammals strikes 3,600 $132,000 31,428 $568,342 2,240 $71.00 37268 $771,342
Total osses dus Lo all
wildlife strikes 18,560 $5,788.916 40,380 $5.870,170 8405  $12,953,183 67343 £27.612,269

! Geese cavsed $11.98 million of the 512.06 million in waterfowl caused damage.

T Oipz tock dove sirike cansed $1.50 million of the $1.58 million in dove caused damaze.
* Hawks caused $2.3 million of the 2,76 millien in raptor caussd damage.

* Herons cymsed $1.5 of the $1.57 million in wading bird caused damage.

* Deer caused 5500 thousand of the 5500 thousand in ongulale cavsed damage

* Coyotes caused $103 thowsand of the $140 thousand camivore coused damage.
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Figure 1. Mean number of reported bird strikes to civilian airgraft, IS4, 158932-1 605,
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Figure 2. Mean numbear of reported marnmal strikes to civilian aircraft, USA, 1983 - 1985,
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Report on the Second ESATF Workshop on the Reduetion of Bird
Hazards to Aviation



Report on the
Second ESAF Workshop on the Reduction of Bird Hazards to Avistion
Nairobi 16 -20 September [996

A. Pinos TA/AGA
[CAO
1. General
1.1 The workshop was atiended by participams from 171 States within the ESAF region. From

outside the region, experts were provided by Canada, Germary and the United States as well, Interested
mmternational organizations were represented by ASECNA and IFALPA. Tn tmal, there were 40 partcipants
aL the: workshop,

1.2 Mr, 7. M. Baliddawa, the ICAO repional representative who opened the meeting, on hehaif
of the Secretary General of 1CAD, stared that the contiming problem of hird strikes within the ESAT region
required thi States place greater emphasis on bird hazard conerol and reduction. He further emphasized the
importance of workshops and seminars for the exchange of information and ideas which could be applied w
this end.

2. DHscussion
2.1 Bird Strike Statistics
2.1.1 Thiry working papers dcaling with a wide variety of subjects relating to bird hazurds at

airponts were presemed o the meeting,  Several papers presented statistics showing the mimber of hird strikes
within the region, which showed that the member of bird strikes reported in ESAF States were representarive
of & serious problem.  In addinen, there appeared 10 a discrepancy hetween fhe nuenber of bird strikes known
to the States within the ESAF region and the nurober of bird strikes which were reported to ICAQ. The
importance of compiing statistics on hird sirtkes when developing airport wildlife confrol progrartmes was
emphasized.

2.2 The Local Slination

2.2 Progress made by States in reducing bird hazards at airports was te subject of three excellent
presentations which dealt with the problems facing two alrports. The first paper, which was presented by
Ethiopia, detailed efforts to reduce the bird strike risk at Addis Ababa/Bele International Adrport. An
nmitholigical smdy idemtified the varigus problem species #s well ss thelr feeding putrerns. Recommendations
were made 1y redoce the attraciliveness of de airport to birds in the hope that this wonld reduce the number
of birds atiracted to the aitport. This has met with some suceess.

2.2.2 Two presemations dealt with problems facing Kisumy airport in Kenya, This airport is
freguented by large numbers of Maribou Storks which may weigh as thuch as six kilograms. The airport is
also st to =everal other targe hird species including, the Pied crow, Hadada This, Sacred This, Black Kite and
Ahdims Stork. The paper described past etforts to comrod these species and the resuks, which have not been
endrely smecessful, When the number of problem species and their size is considered, it becomes clear that



Risamu atrport has a uniquely hazardous situation t deal with. The probiem is compounded a local indusgy
which produces an edibie food source atractive 1o the birds. After several instances of substantial damage,
2 local air cartier has ceased operation of its BT37 aircraft into the ajrpart,

2.2.3 These papers characterised a problem which faces ali of the States withir, the region: With
the very limited tinancial resources available, how much can be done to reduce bird strikes? The Fthiopian
paper showed what can be done when the the aviation amthorivies tully support the effort. The contral
programme at Bole Tnternaional involves uo bigh technology, just a consistant etfort by motivated. trained
personnel which is a1 the oot of its suceess. The problem at Kisumn airport, however, requires more
snvolvement from the national avistion authorities w relocate and maintain through enforcernert, the
surrcunding area free of a conage ndusery which atfracts birds to the airport.

3.3 Various Agenda ltems

2.3.1 Other agends ftems discussed bird observation, migration forcasting, environmental
managemnent and aircraft bird sirike resistance. Foar presentations deait with the subject of bird dispersal
methnds and echniques. Two of these, presenred detaiied infurmation oo various bird dispersa methods and
discussed their advantages and limitations. Papers dealing with bird strike awareness and ruining included
the development of an aWareness programme for bird srikes, the organization of 2 bird strike commitge and
the: training of airport staff, These papers emphasized the need for bird steike committees 10 fie able 10 cope
with a broad spectrom of tagks which include everything from the inidal assessmerr of the bird hazard 10
recommending a course of action to resolve the problern.

232 [n Tesponse o the questionnaire which foltowed the first ESAF workshop on bird hazards,
an irem on e legal implicagons of bird hazards was added 1o the apenda for this meeting, The legal
imptications of bird sirikes were discussed at some length. Tt became clear that the airport authority wonld
most likely be held accountable fur an accident resulting from a bird sirike which oecurred within ®s
hounddaries, unless it could prove that it had not been negligert by he fadt thar it had in place a well developed,
co-ordinated wildlife contral programme.

3. Conclusions;

311 The meeting was weil attended, The concensus among the atendees was that usefil
snformation was provided reparding the bird hazard siaion within the AFT Region, The meeting arrived af
the following conchusions,

312 Dug to the urgency of the problem of bird strikes within the Tegion and whet was percicved
as 2 lack of importance allocated to reducing the mumber of strikes by local aviation adminisiranons,
participants were of the opirics that one of the Recommended Practices in Section 9.5 of Anrex 14, Volume
T, should be ratsed 0 a Standard.

313 Tt was decided ehat all bird strikes occurring witiin the ESAT Region should he forwarded
to the TCAQ ESAT reyional otfice for noward mansmigsion ICAQ HQ and inclusion in the IBTS databases.
The need for accurate reporting, especially with respeet to the hird type, was emphuasized.

314 Those representing States with established hird gtrike commimees, felt that all related
jastitutions should be represented on those comminees. In addition, it was felr that those participating in bird
strike commimess should have the authority 0 make decisions or take appropriste actian 48 required.



315 The problem of inadeguate tunding for airport wildidie control programmes was addressed
by the meeting. Tt was generally agreed that, adequate resources would be allocated provided sufficient bird
st ike data was collected and an appropriate hird hazard management programme was developed.

- END -
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Rirds and Rird Contral at two Ontarin Airporis ((Oitawa and North
Bayv Airport)



From "Birdg and Bird Control at two Ontario Airperts (Ottawa A'rpont

and North BE}’ HETDOH}”—-EFGE Erepeed we Transnon Canads, 2y Csro! Potiarn,
Febizegry, 18236,

Executive Summary

The study was undetakcn on bekalf of Transpen Cznazz and the
Canadian Wild Fe Ssrvice o assess the asurcanse and habits of birds on and
near aifponts N Jnlero and to asses the hazards thesse birds pose to flight
galsty in the regicn. In arder to conduct ag comprehenzve an eva uation as
possibie. the stucy was 'mitad to two sirports: Nosln Bay and Ollawa. For each
zirpart, birds wers surveyed on the arfield Ezelf, within a 2 km rad us ot the
zidizld, within an 8 km radivs of the airfigle 2rd in the sky over the sifield. The
study alsc exarrined the contribution of varicus 1atural rc human habitats to
ird abundance by assessing movement of hirds betwse= the airport and shese
Fatitats. Bird sehavior was a so recorded in an atemp? to «dentify atrractants of
diffarent species to airports ang the landscape around them  Bzased on tha data
collected, & nazard index was desicrec to guanify the risks azsooiated with
each specizs.  Several elemeniz coinected wn the airpets themselves and
thair surroundings were anaiyzed to evaluate not anly the success of bird contrel
on the airport but the effectivensse ot zoning regulaticns in keeping various
birds away.

OTTAWA AIRPORT

Strike History

strikes have been increesing et Ottawa Alrpot (1977-1884)  Strikes
involving Species struck most oftzn incede Ring-biles Gulls, Srow Buntings,
sparrtnws, Swallows and Rock Doves. Ring-billed Gud girikes have “luctuated
over the 17 year perind, with no significant increasing or decreasing trend.
However, considering that the focal Gull populztion has inzreazad exsenentially
over this periad, the re'ative number o gulls struck s decressing. The increase
in strikes at the Ottawa Airpot can be attribuizd o Srcw Buntings and
Swallows. Rock Dove and Sparrew strkes have remzined nearly oonstant,

Airpoit Survey

Twenty four spacizs of Lirds wers racorded at the Ottews Airport. More
soecies ogourred in fne Eoth long (22) aad short (21} grass than on the paved
sarfaces (14}, Alhough, diversity of species was similar in both grass habitats,
snorter grass contaired more irdividual Birde. A major reason for this was the
extremely large “locks [~1,000 indiv duals) of Snow Bunlings whicn “requentad
the short grass arezs from Qctober to Aprii.



Most specizs recorded in shori arass: Eastern Meadowlark, Homed Lark,
Ring-bited Gul Snow Buntirg, Starling and Uoland Sandpiper Toraging.
Spacies recordsd in pavemen: khzbitat, nclusing the Barn Swal ow, Starling,
Snowr Bunting and Rock Dove wore usualiy Tlying cver it Cnly the Horred Lark
and the Ring-hillec Gull were moere Ekely to be siktng cn a rusway man flying
over it. Resting on ¢ fiying over runways puts a soecizs at nighes riss. Those
found to do shis, Barm Swallow, Hornad Lark, Ring-billed Sul. Rock Dove, Snow
Buriting anc Slarkng, @80 sppear hadituelly on the strike list

Snort grass attractes mers specias involvaed in stri<es than long grass.
Since 1977, sive species hayve accounted for 85% of strices at Ottawa Airport
{Ring-tilled Gull, 3aow Bunling, Sperow sep., Swzllow spp. and Rock Dove,
Except for the 3pacrows, ali -hese species svoided the onger crass, preferring
either short g-ass slo~= or ghert grass in conjuncticn with pavenent, three of
thern. the: Ring-billzd Gul!, Snuw Burling & Heok Dove were “2and on pavement
just as often as in the adjacen: shcr cgrass,  ootiing them ir a pracarious
positon, The Barm Swallow accurred dbiguiiously.

Based on an equal weighting of cire size, pericd of residency in the area
of tha airport, requency of ocourranss o te airfield, flock size and hebitat
prefarence (propensity o e on rimeays), the highost fsk species included the
Ring-billed Gull, American Crow, Rock Dove, Snow Burting, Starling and
Hormed Lark. The incorporaticn of a behaviorfinteigence facizr in the weighing
calculatiors would lisely bave lowsred the hazard ranking of the Crow. Crows
are known tc be intelligsnl z2nd agils. Howavar, 25 thig characienistic was not as
well knowr tor most species, t was thus I=ft out oF the hazard ranking
calzuiatior,

Transit Flights

Owvarsll, bird traffic over the airzert was irsignificant. There was no
indicatior. that ‘args numiers of 2y gpeces Saily fy over the arpad on their
way to resources such as 2 roost o large feeding area. Sing e or small flocks of
Ring-biled Guis passed ove the zit eid, in all dirsct ons, regualarly throughout
tta day. Bezausz of this flight catterr, there "z alwveys the potznt'al for gulls to
he attrrcted to temporal *eeding cooottunities which arise when sod i= disiurbed
or grass is mowed The oniy time large flocks psss over ths arfisld 12 in the
spring and fzll when Jlocks of ur io 360 Tanasa Geese make their way north
and south,  Daspite the fact thet thess (zeese have neither been identified as
baing struck nor occuTed on the siffeld, they ase st a high risk hecause of
treir creat bady size anz ths large fiocks inwhich thay traval

Vicinity Survey
Most spscies ecorfed on ine aiffiels ectua ly ocourrec more frequently n
th& vizinity of the sicport. The most corspizuaus bird in this groug was the Ring-



bidled Gull whizh was much rmore cammon 1 lawns near tng aivport, sush as a
school yard, tran on lhe aifiec lawns, Tie exceptions to this irend  included
the Snow Bunting Uplard Sandpiper o Horned Lark wnich were more
abundart and frezuert on the a:rmc:urt *?*ar* snywheare with n 2 km af the airpor?.
The Uoland Sarapinzrs was anly re gc on the aidfieid lawns.

Bird densites wera highzst ir felds  Fifty percent mors kirds were
recarded per hectars of fia.d tian ger heciase o sauivalznt space or lewns,
surrounding tuildings or on sites wiich provided hurmar food waste (eating
sitgst,  Most soacies which ccoured mcre tha= sporadically, cccured in
associat an with one or two ;::amu ar iand ssefnanitats. Rob ng, Barn Swailows,
Gulls and Crows wes e attracted to lawns, Gulls and Grackies gathered &t eating
sites. Buildings stracted a group of birds. including the Bar Swallow, Startng,
Rock Dove, House Sparrow ard House =inch, all of whnich nest in cavities ar an
platorms. Fields may havs cortained the Fignest numzers of individua. Lirds,
bu: they ware species not histericaily involvad in strkes such as the Babolink,
Rec-winged Blackbird, Ssvanatah Sperrow and the Suag Sparow. Within the
build’ng habitat grouo, all scecies avoicsd 2 cort-o lower site. Rock Doves
were especially plert<ul st tne wind wnnel 2nc swallows were aitracted to smaill
hangers. Crows were founz most often arcund ¢oildings that had coon
dumpsters and were to the north of - airfield.

The sare group of 9rds commoniy “ound —eear ouilcings, Rock Doves,
Crows, House Sparrows, House Finshes, Stanngs and Swailows were most
cfien observed faening when they wers observes near those buildings  In
addition to feading at buildings, Starlings, Barm Swallows and Rock BDoves fed
on lawns znd House Sparrows at sites which proviced human focd waste. Ring-
hilled gutls generally fiew over ihe buildngs and fed and restec an law"s and at
eating sites, which ircludad two oqio stands and a drive- in theater.

Commuting to Airport from Adjacent Habitats

The same Starlings, Barm Swal ows Rock Doves and Heuss Sparrows,
associated with bu idings adjacert ‘o the airoort, foed in the shot grass nabitats
on the airfietd.  These specias werz abserved freguenily and consistently
traveling across the poundary between building sites and the airfieid.  This
‘commuting’ pshavior is sLpoorted by the findings that sicnificantly mers Rock
Doves and Barn Swalimys freauented those areas of the zirfizld whch were near
the adjacent buildings where fney were mast comrmanly observas.  Hencs,
buildings attrast th.s group of birgs ard thas direcily contribute to thelr presence
and on the airport.

Bzrn Swallows wae by far tre most Trequant ana rumserous comeuters.
Betwees April and August, an average of sight Barn Swezllows crossed the
horder hetween builzirg sites s-d tha aidield svery ten mirutes. Ong building
contribuied an sverage of 21 swallows per 130 minutes. Howaver not a single
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Swallow commuted from the zonwral tower. Chservations of individual birds
leaving buldings, cirnling over the grass srd runways and retuming to the
hangar indicaizd -hat Swallows were fiying 1o the aifeld to akiain focd for their
nests. The Gulls attracted to the farge chip stand at the north-wast carner of the
airfield regularly moved back and forth from the stand to ive norlh figld of the
atrpart,  MNo otnher land use conttbutad as many Gulls  As many as
indivicuats were recorded fiying ic and frem tns chip sand per 10 minutes.
Often the Gulis wou d fiy to the aifizld and Icaf in the short grass or on the small
quigt ruways until summiored back, by a Gul! at the chig stand, when feed had
bacome avzilak:e

Commuting frequency was lowest whe-e the boundsry consisied of
woods, Species which came out of wocds most cfien, such as the Crow, Blus
Jay and Red-\Wingad Blackbird, weres ths lowest fazsrd spacias whick have not
been habitually involvad n strices. Crows commuted from woods most cften and
were most likely to come from a cine planistion to the norik of the aidigld. The
pine plantation likely containg a srow reost. The highsst risk species came from
human altered and supplemented habitals of bu dings (Rock Oove, Barn
Swallow, Staring, Housse Spar-ow! and ouidcor eatir s sias (Gullst

Surrounding Landscape

There zre no mejor attractions such as landfills 27 large treedingfronsting
sites within an & km radiuzs of the Ottawa Alrport Rescurces which are most
cfen witized by hazarcouws species arz temooraly variable ones such as
zgricutural (cros and opasture) fields which aitraczt large fiocks and maore
constantly avsilable ones such as schood yards and fast food restaurants which
can only accommaodate small groups of birds.

Agrizultural land 3-5 kilometzrs south o” the airport aitracis large {up to
1,000 Eirds’ fiocks of Cznaca Geese during spring and “ali migration.  During
this periad the Gesse a'so frecuent Central Exparimental Ferm prosenty to the
west and noarthwest of the airfield.  The Experimental Farm properiies also
attrzst large (~200 bird) flocks of Gulls curing pltowing ar hay-cutiing from April
to November, Both of these large birds are attracted py fzeding and resting
apporturities.  Rock Doves were also onserved i~ soricultu-al land. occurring in
small groups in barmvards and infreguently in fields.

Urbanized habitats including bu tdings, pavement and lawns support [&rge
numbers of Rock Doves anc Ring-2iled Gills. Within thiz haoitai, Rock Doves
are c'osely associated with office and aoartment kuildings. Gulis traquent lawns
maost ofien, especially school yarcs, Gulis are aiso pravalent on pavement and
near fast food restaurents.

With the excepticn of the sastures and cern fields south of the airport, ali

the above martioned attractants lie to west of the zirport as do boih large
landfills and tne portion of the Otawa River in which Ring-2ifed Gulls rnest and
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roost.  Because cf thiz spatizi arrangemant, Gulls are likely drawn away from
tre aitield. Forher, smila rescurces do not exist to tne east of the airport,
giving the hirds Lttie reason to move acrces the airport.

Bird Control

Tharz weare more gulls per rectare of grass ir the vty of the airpon
than on the airfield itself. This t2nds to suppori the elfectivensss of present
control efforts, assuming egual dssirability of lawns. Gus prsierrad the school
vard lawn over other wns in the vicinily ceczuse of feod avaiakility end the
absence of trees  Foed waste is oiten left behind sy the chizren st lunch and
recess time.  Gulls circle aves ine children whilg they are out and forage
throLghiou: the yard when they go into the schoo!. The golf course was least
desirable heca.se trees freouently distl-bad its cpenness A largs lawn around
zn office building wrizh was devzid of tress bue lacked buman food saprlaments
was intarmediate in attractiveness, Howsver Gui s still preferrad (s lawn over
gl the airfield lgwns, znc ahhough not g strang test, this may suggest control
eforts on the sidizlc are deterricg gulls,

Tre highest numbers of Gulls were ztiracted to aifisle when sod was
baing dizrunied or lawns nowsd.  After the cose: of such dislurbances, Gull
numbe-s incraased continuatly th-oughout the day. due ¢ a combination of new
arrivais ard the reluctance of sat'ated birds to move on. In fact, birds lingsred
iang after the activity ceased. If a particular section of izwn wes mawsd early in
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the day, Gullz would stll 22 prasen: or that lawr ‘ale in the siternoor. Gull
presence coud be minim zed by starting mowirg as tales in the day as ocossible
when more birds have obiained thair dailv fond reguirements and would scon be
returning to their recst. Mow' rg after da-k would ensure optirial resaits, but may
nat be possible. However, mowing early in the morning s the worst course of
astion, as it assures that hirds seeking ot Teracirg s t2s first thing in their day
will be immediatzly atracted and that numbers will ‘noregss threughout the day.
Saiigted pulls nesd ot waste evergy ssarching for mors food o even flving
somewhere slse and, in addtion Lo confourd the prebiem, thers will always be
more birds attractad by conspeacifics.

Trhe design and consiruciicn of the Contol Tower/Datz Processing
Comnplex 0 deter cavily nasting birds has beer a resounding success. Very faw
birds are present and commuting frem his building is glmast non-exisie=t.

Relccatng the farge chip starnd awsy from 3 jocalizn adoining the
northwast corner of the Ottawa Alrpert hag reduces net onty Pe number o7 birds
at thig site, but dranatically diminshad the volume of bidds commuting to the
airport and thos loewered e number of Gulls cn the airfizlz.



NORTH BAY AIRPORT

Strike History

annug strikes have remainec at a constart low level at the North Bay
Airport  Srowe Buntings are the most commronly struck speces. The only group
of bi-ds for whish strikas are inc-eas’ng is the =igra-i birds, but the number of
swrikestyvear for ihsse species iz ow [~ Snow Bunting and Gull strikes
‘| actuated annuzlly with no overall trend

Ajrport Survey

Ohverail there ware tar fewer birds at the Morth Bay Airport. Just as many
species we'e recordsd (24), fut they occurred itfraquently ard in small
numbers.  Long grass supporied ths most divarsily but contained fewer
individua! birdg in iotal than the oths- Fabitats. The most used habitat was the
short grass. Surprisingly, mere birds were atracted to the pavaement than to the
long grass,

Horned Larks, the most commonly ~ecorces bire at North Bay, avbided
pavemen® and oosarred ecoaly in shott and long gress. Snow Burtings,
common in wintar, wece founo sgualy @l lhree habiats. Gulls were
corspizucusly absent from ths arport ransects. Tris is an Lraxpacted result,
given the hisiory of conflict with this species. The North 8ay Airport has had a
meticuious bird coriral pregram for many years, aimsd al both hbires in general
and memmals, but Gulls wers mast often ihe target. For most other birds struck
in the past, low obsarvations prevented sistisiczal analysis. The  highest risk
species, based on the same quantiicztion of ths datz thal was used in Ottawa,
are Revens, Snew Burtngs, Gullz, Carads Gassz and Rock Doves. Unike
Ottawa, no habitat clearly atracted ths most hazardous sgacies,

Transit Flights

Very fow birds flew aver the airport. The oniy species which flew over
regutarly, albeit in small groups, was the Gull. Cespte the Tact tha:t thers wers
no Gulls recocrded an ke aifield, they were not absent from the area
Thraughout the year, on average, one cull flew over the aircor every fiteen
minutes. This paterr is identical o the pattsir exhibited by Ottawa Gulls,
Canads Geese albeit rare and in small f ocks, wers significartly maore likely to
pass over in spring and fall Maos! picds which flow over tne arport, varticuiarly
Gulls and Crows, were heading =ither lowards or awey from the old [andill sie,
which had siopped recaiving waste one maonth before the study began.

Vicinity Survey

Thae ware a.so far fewsar birds in the vicinity of the Ncrth Bay Ai-port
than ‘n the vicinity of the Ottawa Airport. The atractiveness of buldings to birds
was nagligible. Robing were present most often (779 of visils). Gulls ware more
common than most birds present S7% of the time.  This ig surprising,
considzaring that {hsy were rever coservec on the aifed  For some -eason
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hirds are avaiding tne zirpart mars than any other ¢ 1z i the area. This ‘s likely
a tTesalt of efeciive bird corcral. With the esxception of the Robin, Gull and
American Crow. ne species oosdrred mare ran 50% of ne time. As n Ottewa
Horned Farks sng Snow Buntings were mome common on the airoort than
arywhere slee, and Gulis preferred to be whers foodz wasie nay ©g avallable
ard or awns.

Commufing to Airport from Adjacent Habitats

Thers was far l2ss commuting between zojacert larz uses ard tha North
Bay Airport, most notably from ouildings As bu dings had vemy few bitds
associated with therr, it is Aot surgtigsing ihat few birds woad commute from
tnerm.  Only statlings commuizsd, albes rarely, between tre buldings and the
girfied. Cormmuiing occured freguently betwaen the arfizle ard the ola landfill.
Birds were twico as likely 2 enter from this arsa Most oinds traveling bDatween
the airfield and oid lardfil were Gulls ar Srows.

Surrounding Landscape

The nor-agriculturzl, credzminantyy wooded landsczps around ihe North
Bay Alroort results in vary few attractanis for hazardcous sseciss Ag in Ottawa
urbanized features attractec Ring-bilec Gulle and Reck Deves  Rock [Doves
wars sssociated with stroctures such zs buidings and o idges. while Ring-oilled
Gu'is preferred ‘awns and fast food astaursra/mall develcpmentis,

Therz are no major atrectants within & krr of the zi-oorl, The above
menticned urbar ~atitat attracts oniy smsll nemoers of Bidds (mean ~16 oer
flock). arnd are ail locaed far 1o the west of the airpori. wiich is isolated by
waods,

Bird Control

The landdill, located ander the spproach. o the main runwsey, was
relozasad at the 2nd of line, 1994, Tnz level of cortrol eoessary &t the airport
has dropsad sigrificanily :n 2l mznths since the mave  Gu numbers dropped
immediately upon closurs and have remained low, ever snce. Alirouah gulls
are still being shot and scared away. the amroun: of conirel aimed &l tham has
decreased dramaticelly. The fact that no gulls sppsared i oany of the
approximately 880 tranzects sarrpled over the siudy cetioc i kel a favorable
reflection on the cort nued diligence of the bird contal steff. |t should also be
noted that historizally aboct 0% of the conto? eforts tock place at the landtill
and the ozher half on the si-port preperty.

SUMMARY
Although thera ars birds prosent at bcth cirpors, they ccour in small
numbers ang infregeenhy Tontro effeis at both airporls »2va bean suscessiul
at reduzing the number of Rinrg-oilied Gullz prazant. Removing aull attractanis,
nameiy the Ottawa chip stand and the Noth Sy l2rafl |, from ad cining property
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have =uccessfilly detered guls fron both giroors. The potentiat of building
modiications o dramatically reduce the numbsr of smal! bires at zirpors has
been clearly demcnsirated. Despite tne absence of majer risks to fi ght safety,
severa! steps could be taken o reduce presant bird slrks avels,

Recommendations
Ring-billed Gul's skouls be the major 1=rget speciss Jor control &t hot
arports.

Since longer grass is ess stract ve o Guis, grass cculz 22 maintaine? at 4
longer heighr.

At the very lesst, grass cutticg sncild beain 2tz in the cay to reduce tha
number of birds attracied and ihe feng:h o t'me the biras remain on the
Croperty.

Stronger zeming regulations sre regurec to keep GCull attractanis which
provide himan feod supplemanis (chip stands, {ast fsod restauranis, drive-
ine, landfils, schoos) outsids of tme 2 km razias. Laseofills must be
strategical’y placed so tmat mot only do gulis not spill over orto aifields, but
they do nat fiy over the aidiald to get to them.

Tha bird contral personnel gt the Ottawa Airpart should be aware of the
potential rizk invosved nothe crox’mity of Canada Gsese “eedng aeas and
flight paths. Sta®f shouid be on the iookout for the Zitds in the spring and fzll
and be prepared to disperse the Geese from the arpeT ard from the fislds to
the souh i a problam arises

The increass ir Barn Swallow strikes could be efectively dealt with by
modifying 2xisting buildings sZjacen: to tne aifield and providing strict
regulations mede ed  after the cosign o the concrcl towar for new
consiruclion, Existing buil2tings srouwld reduce the r attrasiivensss 1o cavity
nesting birds by blocking zrevicas, Pigeons should be discouragsd from
rocftops. rouch habitat manipwiation sash az neis whizh woutd tangls thelr
foot.

More efert should ke given to accurate kird identificazion.  Recegnition of
birds would be made sasizr with & simple a-ea specifc icentification guide.
Small guides, w~ich contain ondy birds commonty or occasiona'ly oocaring
there s~ould oe provided to the siaf of eack arcert. The guids skould
centain & picture anc descripticr of the bird, including size. The likelihood of
coourrence and season 07 expeEcisd OSCurrsnee sre very important i

narrowing down the possibitiss.
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MUSCL Thess, Ecology, Carleton Gniversily

Carol Porter

Tii.e: PRIMARY RESOURCE CONFIGURATION EFFECTS ON SECONDARY
RESOURCE USE BY RING-BILLED GULL POPULATIONS IN TWO LANDSCAPES

How such a study fits info Landscape Ecology

it has been suggested that a poteh of (primory) hakitat is enhanced if
there are smaller [secondary) resources necrby which can substitute for the
primary resources from time fo time. | proposad taae the apposite may cocur.,
That is, the proximity of secondary resource patches tc o primary resource
may enncnce fns resource use/guality of that secorndary pulch.  mMore
orecikey, I ihe roostro-andfil comidor & andlogous ic q primary ‘araging
Tesource becaJdse i often contains thousancs of individuals, smaller resaurce
parches (lawns or agricultural fields) near the flight comidor shouid be used
maore: frequenily and by more inaividuals than simitar petches further away
from he flight comidor. “hat s, more gLlls would be expeciad In patchas
neorest to thes flioht comdor,

Thers are many examples of larger popuiations being supported by g
ionascape beccuse individuals can suppiement thelr pimary resources from
fime to time tut few examptes of resources being used more aften bacause
fhey are nec- larger resources, or @ven rdrer resources being used more ofter
because fney are ar route befween primary resources. The best example
concerns Heming Gulls in England. The researchers found Inal gull flight paths
shiffed completely when landfills wers relocoted and guli abundances in
agricuturgl fields, pora and golf courses snifted in uniscn.

Objectlives

1. To learn what variables are important determinants of secondary resource
quality for Ring-billed Gulls |s distance o fight corider the most mportant
variabee or s gull disiibution ameng such resources better explained by
some other factor such as distance fraom river?

2. To develop a model to predict gull abundance based on those variables And test ihe
relicgkiivy of the model.

3. To assess aimort gulf control efforts at MacDonald Cartier Airport In Ottawa.
4. To find out whether gulis in vastly different landscapes determine resource quality in a

girmilar manner Tho* is. does the predictive model apply to ofber
landscapes.



Variables affecting Ring-billed gull abundance on lawns

Methods

Study area- 152 lowrs ware chosen within the krnown foraging range of ths
Otrawa ming-bilied Gull pogulaton. Lowns (herbaceous vegetaiion < 10 cm)
wirg chosen (rather than agrcultural fisids) because it is the same habitat as
of arpotls and | wanted o gpely the results 1o an assessmaent of the oird
contrel program.  The foraging range was delineated based on the flight
direction of guils returming 1o their roosis at night.  For example, ot what poirt
south of Ottawa do gulls return to the St Lawrence River ot dusk. ihis poirt
wolld then be outsids the foraging range of the OHawd population.

The aea contains a roost used by over 20,000 indiviaual guils
frumber counted leaving RMOC landfill on one avening) and two lenefills
ong smail andfil [Laichow) at which gulis are actively contmlled ang one
aarger landfill (RMOC) without qull control.

Delineate flight comider - based on cbservalions of large flocks of gul's returning
to the roost at dusk;

Measurement of landscape and intemal patch attributes For edch lawn site, |
characianzed its type (kailfisld, school yard, gold course, etc.), measured is
ared (frorr air photcgraphs), countad the numiber of sides which were Gt least
half bordered by frees [guls like open sifes}, anc measured the distance o
the river, the nesting colony, the roost, Both loencfills and both coridors. | also
rscorded whathar she site was beiweaen both coridors.  Grass length was
recorded at eqach visit (gulls prefer shor vagstation).

Gull census - The |awns werne visiied 30 fimes  between fime of fledging and
first permonent snow cover (mid Jaly o mid tNowv)) and il gulls presant
counted. This period is when gulis are most prevalent ot landfills and thus cre
traveling daily betweasan the roost and the landfiil,

Resulis
Landscape variables

Distance io coridor explained the most varickility, based on a sefiss of
simple linear regressions, Averoge guil abundonce was consideably lower ot
distences of over 10 kilometers from the comidor.  Trie potential of o lawn fo
attract quils was mach highner near e RMOC flight comidor. Gistonce to dvar,
colony and the RMOT landfill were alse significan: influences on gull
agbundoncs.
internal patch variables

Only openneass significantly affected patch quality. The presence of
frees around o lown significanly reduced the likelihcod of the lawn bseing
vsed by Ring-biled Gulis,  Although average number of gulls varied, gulls
cosistently avoided those patches with 3 or 4 freed sdes.



Tvpe of landuse, orea of lown o iength of grass did not affect gull
abundance an thair own.

interpretation

It would be mislecding to suggest that grass lengtt hod no effect
because grass length varied so e, Cf the 01 sample lawns, 73 were
almost corsiantly urder 10 om, The maxdmum average for any site was about
12 crri. Thus long orass ocoured too infrequeatly Tor its effect o be qssessed,
Mevertheioss, qulis were never present when grass was over 15 om tall ang
corirciling grass igngth wih all eise heid constant would likely supoor the
orevious findings.

The large number of gulls using the flight comdor results In < large
regional poel of gLiis akle 1o Wilize nearoy palches, The potenticl 1o attrocs
aulls fo o poriculor patch becorres much higher neor the comidor.  For
axample, fdirgrounds in Navan, Metcalie and Carp rarely contained qulls.
however, during and after the fairs, when there was much garbage larger
flocks of gulls {30-15C) were present. Howsever, the Richmond fargrounds
(near the maln coridor] otiracted over 400 gulls during farr clean vuc.
Altnough the oresence and abendance of guli fiocks can be eratic, the
potenfial to have targe grovps from fime to fime is considerably higher near
flight comidors.

These results have practical implicatiors for zonng of qirpers ond
lancifills, Prasent guidelines suggest that lardfilis should not be located within
an & kiiometer radius of dirports. There is no consideration of distance 1o gull
flight coridors. However, as disiance to comdor was the best single predictor
of guil abundance, it showd bs considerad as important as distances 16
lendfill in regiondl planning.

Predictiv el

Methods

Imcludimg all the varlables simultaneously it d multiple redression
analysis lets us ock af ther combinea effect, which 5 more G refiection of
reqiity. At he landscope scale many Tactors act in concert io produce the
patterns we see.

4, stratified by distance to comider] random sample of hvo-ihirds of the
aata {101 lawns) was entered irfo a step wise muttiple regressicn analysis 1o
dgetermine the best model. Gull abundance ot each site was delined as the
averdce numiber of guils observed over the 30 observation periods.  Grass
length was dlse averaged for each site aver the 30 obssrvalions.

The reliability of the modet was tested based on ifs stcoess In preoiciing
-he cbserved gul abundances on the remadining one-third of the data (5
lowns). Two tests were used to ossess the reliabiiity of the regression rmodel

L



doveloped in [5) above. Firs, the average Qull numizers observea al ths 51
validalion sites were axarmined to see if ey fit within the confidence intervals
of tve predicted vaives generated by the regression model. | decided 1o
consider the modsl reliabie if $0% of the validation sres could be predicted
within the confidence boundaries. Second, comelations between observed
and predicted vaiues were compared asirg Fearson correlaticn coeffizients.

Resulis
Best gu! abundance prediction model

Ring-biled Gulls chose lawns bazed on o complex function of both
interna patch and landscape characteristics, The best mode| contained five
varables which together explained 37% of the varation in ihe data: distance
o comider RMOC cotridorn, distance o river, distance to roost, size of fown
and degree of operness,

Thus gull abundance increased as lgwns become closer to the river
anc the main flight comider and as size of lawn increased, Sull abundance
decreased as lawns become closer 1o tha roost ond s lawns become maore
closed in by trees,

Gull distribution mode! for Ottawa tandscape: Results
of step-wise mulliple regrassion analysis (Response

?gﬁqbl& GULL_OG} (R-square = 0.37)

L Mean Square | F Value Pr=F
Model 14.00 10.78 C.000
Number of treed sides (TREE) G35 18.3D L0001
Slze of lawn (AREA) 16.54 13.90 0.0005
Rlstance ta river {DISTRIV) 1517 12.400 £.0008
Distance to roost (DISTRST) 12.76 10.09 | 0.0020
Distance to comidor A (DISTCORA) 3657 28,87 £.0001

GULLOG =2.2546-0.4227(TREE) + 0.0000T{AREA) - .07 10(DISTRIV) +
0.0712(DISTRST) - 0. 1002(DISTCORA)

Reliability of predictive model

The gudl distribution medel derved from the Ohawa sarmple lawns was
o successfl prediclor of the Chawa validation sites judgec by both tests;
confidence intervals arcund the predicled valses and Pearson comelatior
coetficients.

Sifty of the 51 valication sites ($6%) fel. within the confidence interval of
the model’s predictions. The predicted values were significantly coTelated
with the observed vaues [FCC=0.45 P=0.0009). Forty-threz  nercent
correlation is good considering -hat siies in the model were 43% ~orelated.
Thersfore, the model was considered a reliable predictor of gull abundonce
in “he landscape in which if was generated,



Assessment of Airport Bird Conirol

Methods

Effectiveness of gull controi

Since the medel's reliability was estalklished, | could use T 10 dssass the
effectiveness of Ihe bird confro progrom.  This was evaluated based on
whather observed gull apundances or airport lawns were lower than those
oredicled oy the modsl.

The arport was considersd s o se7 of 18 separate lawns divided by
runways anc taxwavs, Sull on the dirport sample lawns were counted during
the same time period and using the same sampling method as for e off
girport lawns in the areq, Guli control gt the Cttawa Alrport was evaladted
using Dy comparing observed abuncance {CUL.OG) with  predicted
chundance using Peaorson corelation coeflicienls and by festing whether
chservad gull numbers [GULLOG) were lower than lhe confidence infervad
predicted by ne model. 3ecauze the dirport lawns are close together, the
lawns wete describaed by ~he some distance variables and ds Al lawns were
completely cper:; only area and grass vared among individual lawins,

Internal patch aftractants

Ar. aodifioral mullinle regressior was conducted on the airport data
inciuding o set of potential guil ciractants; shost grass; cuiting of grass; and
rainy days o assess what could be atiraciing gulls to particular patchss at
sirrilar distaces from the river, coiony, reost, landfils and fiigh comidors.

Results
Effectiveness of gull control

There were less birds on most ginpen lawns thar on similar lawns in the
areq. Over the entire airport, Ring-killed Gull dizundances os predicted by
the maodel were not corslagied with the observed gull abundances {(PLOC=-
000649 P=0977%5). Sikiy percent of the diport iawns had acical
goundances below the 25% confidence limit of the modsl.
internal patch attractants

Lengih of grass, lawn cuiting, and rainy cendificns were ali significant
facrors whie size of lawn was nol.  Gulls generally avoided patches with
grass cver 15 cm high, prefaming those whers grass was peiow 10 om. Guils
ware mors abundant wher it was raining.

However, the most significant attractant of gulis was the cutting of
gass, Long grass (=15 ¢m in height) dederred gulls. This has been commonty
recognized of 4 several airports. Guils wers strongly attracied o grass cutiing
operaiions.  Gulls were aways present during lawn cutfing, often in the
handrads.



Interpretation
Effectiveness of gull control

The jower than expected gull abundance over 40% of the airpott lowns
and low abundcncs on the remdining icwrns sAggest that some Jactar,
presumably e gull control program, is repsling gJls. Guil abuncance was
iower than expected on most lgwns neor the main runways., That s, qulls are
less alundant or these portions of the aitlieid than would be expected given
el abundance in the landscaps in general, Observad guli abundances
did it within the range of the model for lgwns 4, | K. LM, O ard P Hehce
confrol was by definition nel effective In these areqs, Howewvear, all these
lawns weare near the iower confidence imit, suggesting some affectiveness of
the cont-ol progrem on these kewns as well.  With the exception of A and
and K these lawns were oll located in the "north figld™ which is used by
smaller planes and wrere qir raffic is lower than the two main rUnways [note:
| ard K adiocent to norfh figid).
Internai patch attractants

Gulls can be deterred by keeping grass over 15 cm in heighs and by
Cutting arass late in the day when gulis have or are about to refurn o the
might roost.

Applicability of Predictive Model to Another Landscope

Waould the model developed in an urban/agdrculiual landscape also
Qpply to a mainly foresten landscape that alse cortainad o population of
Rirng-billed Gulls and o landfilz rarth Bay was chosen bacause it was such a
lundscape and because there was ¢ reliable ressarch assistant Qvalloite.

Methods
Sampling

The aobserved vaives were recorded on 2% sample lowns over the
same period as the Ottawd dafg was collected. Because cormidor maoping
data was not avaitable in North Bay, the comdor was designated s g direc|
iine south from the landfill ic the ‘ake. | pased this on the osey mption that gulls
fecving landfills take the shortast route back to water, as they do in Otawa.
The landscape and infernal patch variables were measured in the sae
Manner,
Analysis

£ second sfep wise multiole regression analysis was conductaed on the
Otlowa data. This fime, using only the varables which wers dpplicabe to the
Meoriht Bay landscape. That is | left out distance to roost (because there waos
no information on reost location) and | 1sft ocut the variabies pertaining 1o
having two tandfills [pecause there was only one |andfil),

[



Applicability oF the madel was tested in the same ~wo ways, Firsi, by
assessing whether the averages observed values [GULLOG) from the North Bay
loawns fit within ihe confidence infervols of the comesponding predicted
values geneated from the customized modei built in the Orfowd landscape.
! decided to consider the modet fo be generalizable if B0% of the MNorih Bay
sites could be predicted within the confidence boundares. | chase o tower
value than i step & because in this cose the model is being used io pradict a
landscape other ~han “he ong in which it was developed. I s ‘o expecied
that the model woold e more refiable predicting observafions from the
londscape in which it was gernerated.  In addiion, wide confidence mi's
would be expectad because not all vardablas may be appllcable io the
custermizad model. Second, comelaticns betweer observed and predicted
values weare compared using Pearson corelation cosfficients.

Resulis
Best guil abundance prediction model

The best customized gull prediction modea! which couldt be applied o
tha Nerth Bay landscape contained 3 terms: number of treed sides, area ard
distance to flight comidor. As in the original model, number of treed sides and
distance o comdo wera the stronges! fenms in the model.  Gull aburdance
dropped with incredsing distance from colony ond comidor and  with
decreqsing lawn opennsss.
Applicability of predictive medei

The customized mogdel was accurately gensrclized to the North Bay
landscapea. 21 of the 22 abservations f2il within the 95% confidence intervals
of the 3-term modsl’s predictions. However, the second test did nat support
the first test. The customized model did not accurately pradic! the observed
gull ndmbers (GULLOG) IPCC=0.28; P=0.3774].

Interpretation
Success of the mode!

The model was not the best possible representation of fhe Nonh Bay
situation. Malfiple regression analysis of the MNortn Bay data including only the
2 terms from the general modsl indicared thal, aftthough the 3-term
custamized model waos significant ovarall [F=3.14; P=1.0401) and cccounted
for 41% of the variakility in the datd, only one term, nurber of freed sides, was
significant, Analyzing eqach term separarely shows that in Morth Bay, distance
fo comidor is not an important credictor of gull goundance,  Cslance to
caordor aceounted for <1% cf the vorcbility in the North Bay data and was
not signiiicant [F=0,0%; P=0L7723) DCistance variables were much |ess
comeated in North Bory,

Patch cheice at North Bay

Unlike in Otfawa, patch quaiity for Ring-billed Guils in Naorth Bay was

deiermined solely by the internal potch atiributes of openress and ared.



These two varnables clore explained 52 parceat of the fofal voraoticon.
External vanakles relating o the posiicn of primary resaurces  was
un'mportant to this pooulation. The resubs do not sUpport ary connectiorn
Between [he landfifll ond loke roost as orfmory resowces. Dissances from loke
ds0 had no sffect on gull abundancs. Nete thot, The lack of effect of flight
comder lccation s not uneguivecal as ine posilion of the comidor was totally
arbitrary ang assurmad.

Because both ioncscapss contain a gul roost and o landfiil, ons might
gxpect the same mechanisms to be operating.  Tnis was not the case. |he
Norn By Ring-billed Gull popularion is not as reliant on the landfill s ihe
Orawa Ring-bills. According to local naturalists, very few gulls {(~500 averoge
at ons fime) use ing North Bay londfill, compared to the Ottawa landfills (~3
ta 12 thousand).

The problem in gereralizing the mocel may ke that ecuivalent habitals
in wvastly different landscapes are assumed by the modsl o be of the same
value, The North Bay gulls nest and roost in fish-fich Lake Nipissing, where 1t is
hol necessary to go off in search for food. ~hus lardfills may offer the same
rescurces put rthe North Bay gulls do not require them, sc they do not have
he sames vaiue as they do in a situgtion sueh as the OHawg River,

tAodets such as this would liksly perform betier In landscapes with
sirrilar *yvpes of resource configurations. That s, the gull abundaonce maodel
developed In the Ottawa landscapes may wor< better in a landscape that is
more heterogensous (not predominanfty  forestl, contairing  lawns and
agriculfural rescrees and or when good foraging is not available neor the
Solony,

Conclusions

1. The number of gulls founc on lawns is affected by both
landscape jexternal 2 the patch) processes gs well as
choracterstics of the patch itself. The biggast influences are
distance from gull flight comiders and openness of the lawn,

2. Rirg-biked gull popuiatians in urban/agricultural landscapes
withcut resrby feeding and roost resoutces exhibit differsn:
distribution potierns than gulls in primarily forested iandscopes
with adjacent feeding and rocsi rescurces,

3. The gull canfral orogram at MacDonald Carier Airoor has
resulted in lowsr Than ambient guli abundanees, Sulls can
be further discouraged by xeeping grass over 15cm and
restricting grass cuttng to evenings.
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Summary

The paper details & proposal for an association of airfield bird
controllers, as distinct from the members of BSCE. This could
provide a number of advantages for BSCE and octher
organisations invelved in reduction of bird strikes, including
two-way dissemination of information between BSCE (and
similar organisations) and the personnei actively involved in
bird control, a large number of dispersed information
gatherers for the scientists and early warning of trends which
may not be apparent from bird strike statistics alone. The
paper is divided into three sactions - possible advantages,
possible disadvantages, and suggested organisation and
Ccosts.

{Key wards: - Bird Contrallers. Association)



1.INTRODUCTION

1.1 Personal Introduction

I have baen involved in airffieid bird control since 1974, initially working on USAF
airfields in the east of England, and subsequently at the Defence Research Agency
airfield at Bedford and other research and gensaral aviation airfields. A couple of years
ago | was speaking to sormebody from the CAA, who, in turn, put me on 1o the BSCE
Chairman, and ! subsaquently attended the 18584 maeting in Vienna.

1.2 Problems encounteredin contacting BSCE

This was my first contact with BSCE in twenty vears of active bird control - until that
peint, BSCE had been somathing which | had heard of but had never really known
anything about. Neither had 1 heen able ta find anything sut about BSCE, despite
cocasional attempts, and avid reading of all literature which | could find on the subject.
From conversations with other bird controllers from the Ministry of Defence
{Procurement Executive), the Royal Air Farce and Civitian airports, | know thatthis is a
widespread problem.

The above is in no way intended as a eriticism of BSCE - the problems of frying to notify
every bird controlier in the country (let alone in Europe) about BSCE meetings directly
waolld be Immense. and for notices in magazines to be effective, one would need to be
sure that the peopie it is aimed at read every issue of that particular magazine from
cover to cover,

1.3 Proposal for an Association of Airfigld Bird Controlters

To avoid this situation, t would like to propose an association for airfield bird
controllers, with links to organisations such as BSCE. It would comprise those
individuals working in airfield bird control {but who may not necessarily be present at
BSCE conferences for reasons other than money or geographic awkwardness), those
delegates to BSCE who have a professional interest in airfield bird strike reduction and
others who are directly involved in airfield bird contraf, whether as suppliers or users of
labour, equipment or other servicses.

'E and other similar organisations play a fundamental role in reduction of
birdstrikes. However, the emphasis is, quitg Aghily, on scientific methods and
presentations. The vast majority of airfield bird controllers would be completely lost
if they were to read about Spearmann's Rank Correlation Coefficient, the chi
squared test for associstion eic. when applied to statistics. Accordingly, | believe
that a separate, but linked, crganisation for these people would serve many
purposes.

Given that most airfields or airports of any size have at least one person working to
reduce the bird strike risk (whether or not it is a full - time occupation}. the potential



membership of such an associaticn is. vast, particularly if it covers all geographic
regions. There can be few occupations with such a potential membership whio do not
already have a professional body acting for them and, where necessary, werking {o
maintain standards.

2. ADVANTAGES

2.1 Dissemination of infarmation from BSCE and similar organisations,

The cutting edge of bird strike reduction is at this sart of maeting. How does the man or
woeman on an airfield get to know of |atest advancss or current policy? Thiswouldba a
primary function of an association - the dissemination of findings made by scientists
and others and prasented at these meetings. The information need not include the
methedoingy or statistics which the nformation is based upon, simply the bare facts
and guidance as to whether ornot a particular method of bird clearance works.

2.2 Dissemination of information between members

This aspectis probabtly not of direct concernta BSCE, but could include such things as
information about suppliers of equipment, recently published literature of inierest,
competitive insurance brokers etc.

2.3 Dissemination of infarmatien from members to BSCE

it is not beyond the realms of possibility that somebody working on an airfield will come
up with an idea for bird dispersal or deterrence which may be warth trying on a wider
basiz, The existance of a contatt between the people working on airfields and
crganisations such as BSCE and the Bird Strike Resasarch Club at Worplesden would
facilitate the passing on of information of this sort. Tne final destination for the
information could then be decided by BSCE -i.e. should the information be used as a
basis for CAA, Ministry of Defence or industry funded research or analysis, would the
information be better acted on by a small concern, would the information be better putin
the binl stc.

2.4 An association could provide a vast army of coliectors of data

A fundamental requirarnent of research 18 that there are sufficient data available 1o
make the findings significant. By engaging airfield workers on a national or
intemational basis, there is a possibility of a more complete approach to information
gathering. Where the abilities o the workers does not extend to detailed gathenng of
information, a general approach may still provide useful information.



2.5 Qpportunities for exchange / interest visits to learn of different problems

Onanumber of occasions, | have visitee other countries and been intrigued by the sort
of bird problems encountered. The problem of finding who to contast to see these at
first hand are greater than might be expected - on larger airfields, the telephong
gexchange operators rarely seem to know what an airfield bird controller is, 12t alone
whether or not the airfisld has cne. An asscciation of aiffield oird controllers could
provide nameas and contact numbers for those members who are willing o discuss their
waork with others from different countrias.

2.6 Dissemination of the requiremeants of BSCE, CAA elc.

As the BSCE (znd other similar organisations) are the primary decision makers on
policy, a contact point for dissemination of these policies would assist in achisving a
unifarm policy and standards throughout the relevant geographical region.

2.7 More scientific and professional methods can he introduced

Follgwing on from the original idsa that airfield workers often do not have the ability to
introduce scientific methods (o their work, an attempt could at least be made to give
them information which will allow them to do so. This could be in the form of papers
written by, for example, members of BSCE, articles in a journal or even simply a
suggestion of relevant literature available elsewhere,

Coupled to the above, | believe that an association with recommended stardards for
members can only lgad to more professional and competent bird contral units.
Standards are currently extremely variable, which is inavitable given different levels of
funding and commitment, The recommended standards cauld range from the very
basic {can the problem birds be identified properly etc.?) to the mare advanced, such
as the standard of analysis of records, the background research and innovation for bird
contral at the particular airport or the advice given to airport management, air fraffic
cantraliers or aircrew.

A systemn of continuing professionatl development {as is common for other professionat
irstitutions) will ensure that the professionalism and competence will notonly improve,
but will continue to improve over time, Any improvement in standards can only ba of
benefit

2.8 Airports authorities could check the credentials of those applving to werk in bird
control

With a structured membearship to assist new entries to the profession, it is possibte that
membership could provide nat only 2 good grounding in the work but alse a means,
which currently seems lacking, for airport authorities to ensure that personnel
employed in airfisld bird contrel are capable of carrying cut the work compeatentiy and



safaly.

2.9 Training

The asscciation could assist with training or advise where satisfactory training is
available.

3. Disadvantages

2.1 Funding

Probably the greatest drawback is that of funding. This could be achieved either
through sponsorship or by subscription or by a mixture of the two.

Prior to its inception, petential mambers would need to be notified of the association's
existancea (orthe possibility of ity,. This could he achieved either by advertising, by direct
mail shot or by natices in relevant journals. Delegates to this meeting could probably
assist greatly by providing known addresses. A link with an organisation such as the
Airport Cperators' Association couid also be helpful in this respect. In any event, the
initial notification to potential membersis likely to cost money.

Cnee in existence, costs are likely to involve administration (printing, postags,

telephone etc ). This could be covered, at no great cost, by a small subscription,
payabie by each member,

2.2 Information

In arder tofunction as envisaged, there wili need fo be input not only fremmembers but
also from the scientific and aviation community. There needs to be a willingness ko
contribute articles and expertise both from members and from athers. The success or
otherwise of such an association will depend entirely upan the willingness of interested
personsto contribute foits success.

3.3 Administration

A central administration will need to be formed, perhaps consisting initiatly of just cne
person. If andwher: required, furthar 'officers’ can be elected or chasen.

| would be happy to attempt ta set up such an associaticn should it he deemed



beneficial,

4, Conclusion

The concept of a professional body for airfield bird controllers is not in any way
envisaged as a rival to BECE or other similar organisations, but as camplimantary to
theirwork and, hopefully. of assistance.

Finally, the fact that airfisld bird controilers would have the opportunity of belanging to
an organisation with set (high) standards, consisting of like-minded individuals with a
common airm would produce a more cohesive and professional approach to what s
occasionally regarded as a totally unskilled job.

At this point, | belisve that there simply needs to be a discussion on the advisability of
setting up such an organisation. Should the consensus indicate that this would be a
worthwhila project, finer details can be warked cut hanceforth, although suggestions
for any aspect would be useful.
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26 Park Lane
Blunham
Bedford

MK44 INJ
Unlted Kingdom

Telephone / Fax 01787 640448

International +44 1767 240448
Maoblie Phone 0374 291280

Tn ali delegates of BSCE {Intermational Bird Strike Committee) 23

Airfield Bird Cm_f_n_:rﬂl Association

You may recall a paper which | presented at the Bird Strike Committee Europe meeting
in Londan this year. inthe paper, | proposed an association for airfield bird controllers.

Generally, the responses | recsived were positive, and | now propose to try and get the
idea moving. Accordingly, if you weuld like 1o be kept informead about progress, please
could youl comptete the following farm and return it to me, In order to keep initial costs to
a minimum, only those pecple who express an interest thraugh this form will be kept
informed about progress.

I am conscious that those people who would wish to be involved in such an association
are likely to have widely differing Ideas about how such an association should be run,
ks aims and its structure. If you have any thoughts ahout these, or about any other
aspect, please could youfillin the second section of the form.

At present, | envisage that the association would have the fallowing structure, although
I remain open to any suggestions or criticism.

+ Membership
Any person who deals with any aspect of bird strikes as part of their work
could bslong to the association.

At present, costs are only those of mailing. When the association is more
established, this subject will need to be addressed. You may wish to comment on
this. There has been a kind offer of sponsorship from the manufacturers of
Scaracrow (The Custom House Group) and from another commercial
organisation.

+ Aims
The free exchange of infarmalion between members, the encouraging of high
standards of professionalism, safety and quality, and the creation of better links




between all parties involved in gifield bird conirel, These are described more
fully in BSCE 23 /Working Paper 39

- Continuing Professional Development
If possible, a systam of continuing professional development should operate, Of
course, if membership is open to all interested people, this would inevitably have
it be very wide ranging. In particular, those people actually involved in bird
cantrol should be encouraged to develop skills 0 ensure that bird controf on
airfields is asgood as ii can be and can aniy improve.

Liaison / interest visits

It may be possible to arrange vigits to other sectors of the industry which would
zllow a better understanding of other sector's work. Of course, this would have to
be done on a regienal basis.

+ Geographical Scope
Famtiying to avoid things becoming too unwieldy. Accordingly, | intended iniially
to concentrate an membership from the United Kingdom and Europe. However, in
arderio getthe association started, | intend to involve all interested peaple at this
point, and all delegates to BSCE 23 will receive this mailout. | would be grateful if
recipients of this paper could copy the form to other people in their area who
might be interested.

If you have any ideas for a suitable name for the association, which would describe ‘ts
functions and its membership succinctly, please indicate this an the farm.

When (and if) | have a reasonable number of forms returned, | will put togather a letter
ofinvitation to be more widely distiibuted.

Finally, | should reiterate what was said in the paper, that this association is net
intended to replace BSCE (or International Bird Strike Committee as it is now to be
known), but to complemsantit.

Thank you

Yours sincerely

Petar Jarman



Section A

Complete this section to be informed about the association.

Mame

Address

Teiephone number(s)

Fax number

Occupation/Profession

Section B

If you have any commentis about any aspect, please write them below. | would
welcome all comments. in particudar, comments on the following would be
usefu!. Continue on a separate sheetif necessary.

Membership (these could include airfield hird controllers, equpment supplisrs,
insurance companies, scientists, aviation authorities, ather interested pargons - any
suggestions for other cccupations would be welcame)

Continuing Professional Development (any suggestions far subjects which wouid
sithar improve the standards of aifietd bird control or wouid allew different involved
professions to wark together with more understanding of each others particular

problems or assets would be welcome)
Membership fees,
Adminlstration,

When completed, please send to:
Peter Jarman
Birdcheck
26 Park Lane
Blunham
Bedford
ME L4 351
Umied Kingdom

Telephone ¢ Fax -+44 1767 640443



Section A

Complete this section to be informed about the association,
Name
Address

Telephane number(s)
Fax number
Qccupation/Professian

Section B

If you have any comments abeut any aspect, pleasa write them below. | would
welcome all comments. In particular, comments on the following would be
useful. Continue on a separate sheet if necessary.

Membership (these could include airfield hird controllers, equipment suppliers,
nsurance companies, scientists, aviation authorities, other interested persons - any
suggestions for other occupations would be welcome)

Continuing Professional Development (any suggestions for subjects which would
gither improvs the standards of airfield bird contrel or would allow different involved
professions to work together with more understanding of each othars particular
problems or assetswould be welcome)

Membership fees,

Administration,
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, L Summary

Foiowing & briel introdustion, this paper contains a brief study CUNNING Sorne argumants conceming e
Bercalved rgad for maintaining an adequate bird disparsal programma comolamentad &y an adsguars
"aitpent andior Air iraffic conieo fegal iabiily” insirance programme, i inciudes reforence 1o kiown losses
caisad by bird strikes and an anslysis su ggesing that in an fncraasingly iigious wor'd, bird dispersal
MEaEUres must be vighantly maimizined.

Oomober, 155946



Introduction:

This brief study ofiers a simple revdew outlining our strong belief 35 10 why there is = need, indeed an

increasing need, for airpart and air traffic control authoritias to armange the appropriate legal hability insurance
COVElS,

We commence our study by considering the potantial for loss Le. may an alrpart and/or air hiaffic
control authority be found legally lrable in the event of:

|t loss of, or damage ¥ an aweraft

[ii imjury or death of passengers and damage to their propery, or
[ii] third narty injury, d=eath ar propety damage

resulting from & hird strike.

We offer a brisf review of:

§OMme KNown losses

of potential exposusss Le. fieet composition, traffic deve opment ete.- both zurrent and foracast, and general
awiation;

some specific mattars of concern, incloding some potential |08s scanarios ete.

We hope our stucy will offer “food fer thought"; adequate bird control measures and airpon and/or air traffic
control legal liability insurance are vital In general terms, aimpart legal liability insurance is nol expensive and
considarable insuranca capacity is available; limits of cires US$1,000 million and above arg fairly simpiy
arranged (svhisct always to satisfactory individual risx prafiles).

Earlier this year, Mr. J. Goglia of the Unites States MTSB hosted a raview on the subject of hied strikes; we
take this apporiunity of quoting his comment that *..escalating bird popuiations are ar increasinly Serious
hazard to sirline aperations and rmerit agoressive efforts o combat thelr presence near airpons...”

An apeident involving & Bosing 747 aircraft could result in over 500 passenger fatalities - is this 5o
impossible? We must always remember that the only difference between the possibls and the impossible is
that tha ‘mpossible is meraly likely 10 happan legs often! Firanciat dermands. for the aircraft hull, passenger
fatalities and any third pary injuties andior damage following an aircraft bird sorike eould be significant.

Wa suggest the arguments for buying adequate airport and/ar air traffic control tegat liability insurance will bz
faund compeling; will any furthat persuasion be raguired?

I | might paraphrase Sun Tzu, from, The Art of War; =.. ff ou know your adversary and know yoursell, you
ngad not fgr the outeorne of 2 muftitude of probiems,  If vou know yourself but not your adversary, no
sucosss can be complate. I you krnow neithar vour adversary no yoursalf, you will succumi [0 svery
problem

Cctober, 1996 [birdcant-presentn and birdsand in freslance]
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The potential for an airport and/or air traffic conirol Jegal liability joss resuiting from
an aireratt bird sirtke:

We open our siudy oy asking three simpie questions, namaly;
» i% M potentia torgss real?
e dnlosses coour?

» &R an airnon ensior slr raffic contrel authonty e fsund legally liabie fiowne an aooider?

We answer in the simplest of termg, yes! The petential for less is real, (many) accidents Mavs poourras and
an aimport or air frafhic comtrel authority can be found legally liable foliowing an acoident. it is nos jus: the daby
regimer: of siips and falis, colisions with giass doors efe. within an aimort termingi that require zn autiasity to
=urshass adequate airport ;egal Jabibty insurance cover., The ever presens possibility of debris on the
furwdy, birds eit with consequent threat to air 2raffic will always be & constent cacss for concem and reqlise
wigtlancs in mairdaining avoidance measures.

The trend for 2ver increesing legel fakilty damages awasds must 2ways be borhe in mind. ntarnationa’
protocos regarding sassenger legal liabity award ievels are currenty under review; cou'd any such review
impact advarsely on an authoriny? | understand that secording to Japanese phicsophy, recourse to ftgation
reprasents a fundarmental failuee in human relations; we ir the United Kingdom are currently witnessing an
2xplosion in the desire to seek lzgs’ remedias - evarything now sesms 1o have a monetary price 2s wa seek
the new Moty Grail. compensation. [t has been chserved that once the law stans wking, there iz no
stupsing them, Oddly enough, even m these troubled timss, some aipors, ingieding surng of the largar
ones, oo not agpear 1o purchase any cover; surely a falss sconormy?

By way of opening our sudy in very general terms, it is interasting ¢ note that a recen: Boeing study
congidzrs primary cause fastors for recorded worldwide jet aicralt accidens. covering the patiod 1958 o
1894, inclusive. Of 884 zecidents recorded, 4.9% are aitribuied to aiparn andior air rafiic corlrol actvity,
The primary cause of i0ss iz icenified as per Eigure 1.

Figure 1.-Jef aininer azcidents - 1984 to 1854 inciusive - by cause:

Fitet error 54,4094

!
fother TON%

WMinance 250%
Woeather 4.60%
Airportiate 4.80%

Alframe sic. dafect  15.60%

It must pe stressed thal the foregoing appliss in respect of airline losses andy: i rust also be bome i ming
‘hat airkne traffic forms only & part of overall ta¥ic fevels: general aviation” aotivities ae sigriiicant. Whist
the astive commercial aiscrafl fleet currently stands ar circa 24,000 aircraft, the active “menesal aviation™ Heet
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fexcluding the formar Soviet Union) stands at circa 270,000 arcraftt We consider some flaet distributions
later in this study.

Minor damage 1c aitcraft caused by bird strikes may perhaps be causcd, but the total destruction of &n
aircrait with resultant passenger fatalities is surely someathing of & fong shot? Nevertheless, it is a possibility,
pethape an increasing possibility. 1f { might take an individual exampie, United Aidines reported that during
1995, they expenenced a bird strike every 18,000 engine cycles: we understand that wiilst in the majorty of
instances these involved small birds with litile, if any, resuitant aircraft damage, the airding’s senior enginser at
their San Francisco base, estimates that annually, cirsa 33% of all “fod™ damage to Unitad Airlines aircraft is
caused by Dird sirikes! Recent discussions with a United Kingdom airline sugyasted that this figure should be
reduced to perhaps 20% for a United Kingdom carrier,

| am surs that a myried of examples will be cited during the course of this conference ; may | perhaps
mention a number of instances, occurting during 1996, which had the fates been less than kind, could have
resulted in significant financial toss with the airport and/or air traffic control authority perhaps being included in
any subsenuent legal actions.

{if & United Airines Boeing 747 aircraft raturned to Syanay Alrpon (Australia) following a bird sirike (involsing
a number of magpie geesel:

il a dapan Airfines Boeing 747 aircraft ratumed to Gaims Airport (Australia) foflowing a bird sitke (fnvalving 2
Immature peficans),

{iiif A Southwest Airlings, Bosing 737 aircraft aboried take off irom Nastville Aport [USA) folloving a bird
strike (an American kestral) - it has been suggested that had the aircraft beer on the ofher (shorter) runway it
migit have gone down & quarty With the possible loss of circa 123 passengers/craw.

Figure 2. illustrates aircraft bird strikes per every 10,000 aireratt movernents (ie. one take off and landing) as
reported to the United Kingdom Givil Aviaticn Authority by Unzted Kingdom aidings, viewed in the historical
context:

Figure 2. - Aireraft hird strikes repocted to the (UK) Civil Aviation Authority:
bird strboms

12ar 1532 13 1236 Tk 19490 1932 B
19437 1383 1BES 18a7 ks T 19495 1305 [=2at]

BF per 10,005 aitaraft movemencs
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Ir: response to the question £an an aimport and of air trafic contral authority be found legally Eable following &
iird strike accidert, the answer is yes. We are ablte 1o cite twa such incidents.

Firstly, the successiul action taken against Nomwich Afrport following the December, 1973 foss, caused Dy an
aitcraft hird strike (gufs), of a Falcon 20 gircraft. The Judge, in his sumiming up, noted that *...the
Dafandants owad the Plaintiffs fthe aircralt operator} the commen duty of care, that is, a duty 1o take such
care whan carmying on their aclivities af e airport as was reasonablg in the circumstances...”. Affer weighing
up afl the consideratde amount of evidence, the Judge decidad that the Defencants iaited in their duty and
that “..thene st be Juggement for the Plaintifis for damages...”.

Secandly, the successiii antion by Safeco Insurance Company against the Gity of 'Watertown, foliowing ths
June, 1975 loss, cavsad by an aircraft bird stiike (again, gulis), of & Saberliner aircraft. | understand that the
court hedd =, that ihe proximate cause of the crash was the failure 1o warn the pilot of the presence of
birtks... " Judgemant for tha full value of the destroved afroralt was emtered against the airpot aperator.

Are bird stikes a rare neourence? We have already commanted on United Airlines’ experience. Figure 3.,
based on HCAD supplied infermation and covering the period 1982 to 1993 inclusive, idantifies the
cansequences of bird strikes by individual effect, quite clearly demonstrating that an airport and/or ai- traffic
control authority musl canstaritly monitar bird popllations and take the apprapriate measures to disperse
Hocks;

Figure 3. - The consaquences of bird strikes by individual effect:

ro. or inzidents

BGa |
o !
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Y |
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Abgrmac ake off Wigiar atscuned

Tabie 1. identifiss some individual instances of aircraft total loss, including, where applicable, the aircrat hull
insured lnss amaunt, resulting from bird strike{s):

Table 1. - Some individual aireraft accidents resulting from bird strikes:

Datg__qf s Location: Aircrafi type: insured hull foss:
MWovember, 1975 JFK, Mew York DE-10 circa EIES 2R million
April. 1978 Goazellies, Belgium Boa'ng 737 c:i;r;:a 5% 7.9 millien
Juhy, 1878 Kalamazog, USA Cionvair 580 citea LSS 800,000 i
Septernticr, 1985 Bahar Dar, Ethiopia Boeing 737 circa LSS 20 million *
January, 1995 Le Bourgel, France Faleon 20 circa USE 2.3 milion ™
September, 1953 Elrnendart AFB, Alaska "AWACS" lof LS. Aidorse) not insured ***
) July, 19885 Eirdhover Hercules {of Belgian Aiforoe) not insured ™"
July, 19896 Aktion, Grescs "AWACS" {of Greak Arforce) not insursd

* thare ware 35 resuliant fatalities and 21 serious infuries reponted
* thers were 10 rasultand fatalities

“hare werg 24 rasultant fatalities

s thera were 34 resufiant fatalitias
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What of the culprits? s the threat increasing ar diminishing? In very broad terms, | undsretand the threat
must be perce ved as Increasing. Altling fleet development forecasts suggest scme significant increases in
alrcraft aumbers as we move Mo the next century; please refar to the comments included iater in this study.
Whilst it is difficult to provide an accurate measure of bird populations, it would appear that in genaral terms,
numbers of gulls, geese, (mute} swans and other wildfowd zre sither stable or showing increases (1
undarstand that the United States, Canada gonse population has grown 3 fold cver the past decade with |
FrUSt assuUme, similar increases elsewhere). An imporant and contributing factor to both increasing and
newly rasident popLiations, particutarly here in the United Kingdom {and doubtless, elsewhere), is the growth
in rineral extraction sites, an increase in the nurmber of rubbish tips and established nature ceserves. Mtis
imleresting to note that such sites may be situated in close proximity to an airport {the New Yerk, JFK airport,
adjacent to the Jamaica Bay Wildlife Refuge being such an example - a 1985 aircraft bird strike incigant
invaived an Air France, Cancord aircraft which ingested several Canada geese on landing) and must
therefare be a source of canstant concern. Bird dispersal methods must be ever monitored and reviewed. |
do however fzel | must refer to 2 most charming (and apparently suceesstul) solution to the preblem of bird
strilkes which has been developed at the Lake Hood seaplane base near Anchorage, Alaska. Pigs (namely
Cutly, Larry and Moe) take up residence during the gull breeding season and feast on tha qulls’ eggs. This
respanse 10 the bird strike problem appears, so far at lsast, to have been successful: one of the base users 's
reparted as saying "..those pigs are the first ihing that s ever worked. "

Shauld consideration ¢f giobal warming play a part in our calculations? There appears to be 2 general
consENsUs that tempesatures world-wide are rising. Could rising temperatures affact some long established
migratory patterns? It is, as yet. too eardy io comment; howewver, in the long term this must be a distingt
nossibiity, perhaps some normally migratony birds might not feel the need to take their annuad nolidays? Jne
change that has already been noted, hera in the United Kingdorm and doubtless slsewhere, is that birds are
new nesting earlier.

In summary, bird dispersal methods must be ever monitored. Even the most carsfully considered
risk management programmes canhat be grearanteed to be 100% effective all the time!

Troparcd by Alesancker Howden Acvialion
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A brief review of exposure levels - boih current znd forecast:

it 5 of course commercial air traflic and *he carrfage of 2assengers that presents the greatest potestizi <o
maior lagal Hability lose; passenger traffic ievels are ever noreasing. Based on prelimnary 1295 estimatss,
WA confirm & comtinued armual rise in both scheduied passergers and freight tonnes carrisd (and the
international content), as is showr in Table 2, {the breakdown batwean domessic and interratonzl fraffe
shewing constant annual inaresses in intemnationa! traffic levels):

Tabig 2. - Treffie love! development:

H — T e e p O
i Year Passengers | Spiit damestic snd ' Fraight ionnes Sl domestic and
; [milions} mrternational as ‘}:E-.'___ . fmithions) P intarnationat as %r |
. 1989 1402 | TE%dom and 24% ntt Bz | 52% Som. ang 47% it
L9 L e 76% tiom. and 24% At 16.4 53% sgrr, ard 47% i,
Coaa3t 1 dasm 78% dom. and 5% atl, 17.4 B4 o ang $0% il
P 4592 7,145 74% corm, und 26% 1 175 a7% dom. and 53%, 2,
o030 4139 72% gorn. and 28% intl, 17.3 42% dom. and 55% il
1996 | f2m7 | 72%dom. and 28% infl. 200 41% dom. and 59% ML |
TBE5 esl ‘ 25 | 7ov dor and 28% int 218 | 43% dom, and 53% int. E

These growth levels are comparible with general ingustry estimates whish forecast cominued lsves of growsh
well IntD the nesxd mitlenniumy our interpretation of publshed forecasts is dameonstirated in Figure 4.

Figure 4, - Passenger and cargo traffic developiant:

Pazsenger Trafhic Developihent
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Interestingly, & White Paper, entitled “Air traffic management - fresing Europe's airspace” was recently
presented by the European Commission against the backdrop of ever increéasing air space congestion in
Europa. the valume of air traffic being noted as constantly on the rise.

Additional evidence that traffic movements are moving aver upwards is demonstrated by traffic figures
provided by the Airports Council Intermational (ACI). As a brief aside, our affiliations to bediss such as the
AC| and tha Irtarnational Federation of Air traffic Control Associations (IFACTA) demonstrale our interest in
airpart and air traffic controf matters and ensure we enjoy confinual access to, a wide range of statistical data.
Figuras 5. and 6. idantify historic and forecast traffic levels (aircraft and passenger movements) at the majer
30 Canada airports {as dstined by Transpor Canada) and based on Transpon Canada promulgatad figures:
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Figime 3. - Airerafi movements {37 frarsport and gensral aviations:
aiteraft movemenrs [090's]
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Figure b, - Passenger Tovernnnts:
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To accommodate ths torgces: insroases in raffic levels, some sipnificant fleet development progranmes ara
enticizatad; currert industry besed indications syggest that the workd iet alrerah fleet {exciuding sastern puilt
aireraft will probaiiy more than doubie within the nest twenty years. Sigure 7. based on published astimates,
outlings ourinterpretation. To bring these forecasis 10 fruition will however reguire some sonsidsrabie
financial investment: ascording o published estimates, this couid amoiunt to excess of circa USRS 50 bitien
arrically, by the year 2304 anz beyond,
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Figure 7. - The active world jot airessft feet - curren? ard sroiocted:
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Simiiadly, some sigrificant turko peop fiset developrnent is anticipatec, Tabie 2. idertiSios cur Lnsarstanding
of ihe make up of the: world sifine fleet 25 2t mid September, +896 {based on Alrgizim's CASE databaser;

Tabie 3. - The gurrent world airline flest:

s o e . - AR T

: : ) . . P I
i Aircraft in service Aircraft stoied |
Tl s G I TR t \:

Jet arcrafi isxeiuding formar USSR built aircrai H,260 20 1
b Forrmer LISSE noif et siroref 2847 - 23
5 e etk
g TUD0 P aicradt {exclaving former USSH built aireral; 4,838 308
- o e ar : ! R - :
i Fommar BBER built turbo pro aineraft : 2507 ga
[_Exsc:i:iv:’: BT zingral (non USSR huih grz nE
|| -t o :
i Tolals 23,574 : &60

1 iz of course, the airline fleet compesition that is of paricular importance when eongiderng airport andfor s
traffic contral legal liability insuranse ard tve possibility of & maior accident invoiving girerat. We specificaly
derdify two significan: factors, namely (3 aizsmaft vaizes and (5 individual afrerat saating capacizies.

Firgtly, let us consider individual aireraft values, Figure 3, Fhowing highest basic list prices, reflacts the
irexcrable fss in aora values sines 10963 ‘actual insures valuss sre aften considerably i excess of st
prives onoe tease considerations ate. are taken into account ~ aireraf? valued at USE 250 mior nlus are
curratily being operated by the word's airires?;

Bigees 2. - Highest aircrafl basic fist prices:
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Thase increasin_g vaiuss arg rafiected within the overall zidine flost insured vaiwe. Sirce 1985 the overl
flast v.;lue hes increzsed by an extraordinary 200% (pius)! Our researches indicate tha: thers are thers are
Surenty excess of 1,000 airsraft valued at USE $00 mition and cver, either it operaticnz] service of on order
o airdtnes

.'_—k:nwever, whilst aircraft insured values ate an imzontant subject for congiderarion, it is of coLrse, the poreatial
“er resuitant legal liagility loss i the event of airing passenger infiry and/or fatality whiz srovides the major
cause fer concgm, What of ndividual aircraft passanger seating capacties? Figure 9. idemifies our '
Lnderstarding &7 the ingividual airsra® seating capecity breaxdown for the currert wong airine istturbo DIGE
fizet {exeiuding business jet and former Soviet Union built airgezdt and). 1t will be noted that Epprcximaisly 8%
of the world flest of clrea 17,000 aircraft are fted with 330 {olus) seass, represerting 2% of the airline et flea:
Ind Lty f.ﬂ:r&cf'.sm expec this 2gure will be considerabiy increased by the years 201£/M5; perhaos to 20% er
LUOWEMCE L2, ciica 4,000 plus aireraft,

Figure €, - The world let and turbo prop 2iriner aircra® fleet - seat Sistribution:

41 0 150 seats 3!]":6/3_,,..—-—-——-——

/-~

up to 40 sesls 27%

2110 240 seate 34y

Anather factor by which wa may datarming potantial for \ass is to consider individual aircraft eycies, 1t is
parficulary intarasting to note that the wodd airline fleet [exciuding fornar Soviet Union built aireraft) is now
fiying excass of 31 million hours per annum, comparad to around 22 milfion five years ago {an increase of
0% plugh. Average arnual oycles per aireraft are currently ninning at approximatesy 1 500 cycles per
nassenger aircraft and almest 1,100 cycles per freighter aireraft with average daily utilisation standing at
approximately 8.5 hours par passenger aircraft and 3 hours per fraighter gircraft.

Having considerad commensal aircraft activitg/distrbutions st we should perhaps towch on “general
aviation” (therg are many definitions of "genaral aviatinn® - qur very simple interpretation is ... agrfal
observation, aorcultisral, air taxi [this seams to chearfufly hover betwean batlt the comerigreial and "general
avighon” camips dependant on whose definifion is under review], corparatedexecutive, nrivate'redraation ang
insfructional activify . Whilst the potential for major lenal liability loss is of course much less than for
cernmercial activity, it is sensible 1o offer our undersranding of “general aviation" astivity . “Genearal aviation™
is dominated by the United States: we supgest that circa 53% of the active world fleet of circa 270,000 aircraft
{excluding the former Soviet Unien for which we understand aircraft numbeqs ara fairly low) are based in the
United States: aur gecgraphisal viewpoint, Figure 10., identifies our undaestanding of the world-wide
distribution (the 68.5% figure for North America is split B1.8% tor the United States and 8.5% for Canada):
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Figire 10. - The corrent active world general aviation fleet:

st Aoz §3.5%
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Of the [Dregoing, we suggast that slightly excass of 20% are piston engine aircratt, circa 4% turbo prop
aireraft, circa 3% jet aircraft, circa 5% rotor wing aircraft with the balance relating o various other types. Qur
data hase [u-ther suggests that the world-wide “general aviation” fleat (exctuding China and the former Scviet
Union far which activity is, we understand, minimal) currently operates for circa 40.5 million haurs annually,
perhaps slightly mors. involving circa 120 million annual moverments,

Increases in arcraft values, increases in aircraft numbers and paricularty the number of operational wida
bedy aircra®, increases in fraffic levels are met haad on by increases in certain bird populaiion levels - could
this combination of circumstances result in ar ingrease n accidents?
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What is the potential for financial lcss - i8 the sky the mit?

128 calendar vaar aithne loss levels wers the Wighaest on record and the single major contsibuting factor
raiates to passenger lizbility setilemenis and/or nesarves, with potentiai liabiity losses atiging fror: iust tha
China Airlinas and USAir accidents (26t Ap-il, 1994 and 8t Szpiemoer, 1594 rezpectively) anproachinn
LSs a0t million. Liability exposures are of sonsiderable conoemn 10 airline insurers: Urited Siates pEssenner
iegal liabdity awards are edging sver upwards with US$ 2.5 milian {pertaps hicher?) per parsan now
congidersd Dy scme the average (inftial) reserve (with simitar levais for Japan?). Wit regard to the {above
mentared) China Airings (oss we undersiand that relatives of sorme 121 passengers who died have filed a
st sgainst both the airing and areraft manufaciurer claiming slightly more than US3 2 rilicn a passenger
{the aidine sarar ofered up to USS 154,200 2 parson). Whiist nene of theae actions AppeRr o mvohee an
girport anc/or ar trathis control authority {and certainly net birds) they demenstrate award trends.

Sadly, it seems thers is now a tendency 61 us to feel that we are all victms - nothing s our fault semeore
elfe i always to blame and we must be paid compensaticn {and lots of it ¥ scmething aoes wrong: that
RMECNE i3 Going 1o be the insurer {at teast, while they nave some moneyl). | can cite a rumber of weird and
worderfl cases; pethane | might refer to 2 well publisised case here (in tha United Kinadom) of unhapoy
parerts suing the management of a theatre for “trauma” suffered by a three year old child taken to see 2
production of Pater Pan, cespite & warning issusd by the theatre that the olay wes unsutebie for children
belew the age of 7 (a faci of which the parents were apparantly aware) highlights an increasing inssnity and
wiadility to ancept personal responsibiily.

It is perhaps approgriate that we consider the important proposad changeas te the irtemational orotleals
gfecting passenger 1egal Sabilty awards i.e. the “ATA bmercarrior Agreement” &2, It is ot NECessSary %o
reproduce the oranesed 2greement in full; merely to nole tat in essence, the puraose of the Agresment s o
waive existing passerqger akility imitations Warsaw ste. Canvertions] so thar __mcoveraile compensatons
damages may be determined and awarded by reference to the law of the domicile of the passanger... Sy this
simple device, the wern finslly becomae the oystar of the United Sintes lega’ system. As with seamingly sl
hings, wi the .egal profession be the uRimete Seneficiatisa? 1t could be arguad perhaps that the waiver of
daka.tty fmiss could dissiade piaintiffs trom attecking other parties including airpar ote. authorily's 1 a move
o circumvent Warsaw et limitations; conversely however, might such 3 developmen: result in increasad
pressure on aiting insurers o subrogate against an airport? An ailine itsek, fohowing loss, might wish its
irsurers to take the appropriate lecal measures to ensdre hat thair the zifine) claims reserd reflects “air
awh Yortunes and iz not biackensd by the perceived faiures of vihers.

it does rot recpiire passenger tataiities o result in 2 significant cleim. We have already considerad the
smexorasle rise in aireraft values; Figure 11, identifies the maximum list price for the various surrant mrajor
fwestem buit) high valued production iet airerafy

Figure 13. - Some maximum individual aireraft list prices:
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Itis however sassenger legal liabiifty awards ¥t present the greatest cause far concer, If we make the
assumprion (et the average passenger iability awasd in the United States now sierds 2t circa USE 2.5
rifiion a person, even a lim of US$ 1,000 million ary one loss anpears motentisly inadeguais. Figure 12,
presented perhaps as 2 seare tcke as much as anything else, ideniifies the major surent production aircradt,

nowing petential curulztve bosses following a total [oas cased on a 0% passenger isad factor fwith 1009,
cassenger fataities) and 4 setdoment ot USE 2.5 mition a PESERNaEn

Figure 12, - Some projected catastrophe passenger lega! Lability lose soenarios:
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it st 2iways be rermemberad that the above s Pased on o 70% passenger load factor what wouid happen
in the gvent of & 100% load izcior? Alss, our projections make no prowvigian for tha atrcraft bk finscres =uil
vEilas can touch USE 250 midion) and any third panty liability losses: in this regard we note the recent An-32
acgitant I Kinshasa, resuliing in corsiderab.e ioss of lfe on the ground, Similarly, there were 43 grouna
Tataiities and 2 furthar 11 persons injured fobowing the 1992 E Al larasl Adrlines, Amsterdam ascden
Additicnatty, we raust always bear i1 mind that the foregoing illustration reflects claims assuming United
States rzlated sxpoesures; awards elsewhere are nos hesessanly so high {yetl,

Te enaitie us to view an oveszll siciure, Figure 13, shows potentizl curslatve losses for some of the BopLiEAr
aircraft currentiy in service based on & number of average award levals, nnee agsin 2ssuming @ 70%
passengar ioad factor (it must be borne in mind that it is sssentialy the loss of a high passenser sapacity jot
aircraft that zrovides the greatest exposurs far the airport andfor air trafic cotttrol authority:

Figure 13, - Some selecied passenger legs! liakilily ioss prajections:
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As g general somment, it is aoproprists to consider the antcipated intredustion inio service of the New Langs
Aircraft (NLA'S)? Whilst mireduction into servics i net schedied ursl the wenrrs 1082200 {or the Altbus
AZXX arrraft (estimared el insured vaiue betwaen LSS 250 ard 300 millicn with up 1o 650 of more
Saszanger 5eats) and the Hosing 747-B00X airers™ (astimated 2ull insured valus batweer LSS 200 and 250
rdlicn with up to 550 or mome Jassenger seats}, thelr impact witl ba considerabie, 1t will surely be the
potentizl dabikly expesures which wii tes: tha market, Fagure 14, zonsiders airgrafi Iozses based on 2 hul
value of US$ 250 mitlion and a 70% fcad factor caloulated on a suggestad maxirum seating cepecity of 850
seals anc graduzted award levels {but exslucing any provision for thirs RaEmy 2&ility such as the An-32
accident in Kinshasa last vear, resulting in considerabie oss o7 life on *he ground and damage 1 propertyh

Figurs 14, Some {mare} selected loss seenarios:
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it imponant {0 noete that whiist we maie reference o aireraf: passenger loas faclors of 705 this must be
viewsd as 4 geneta; 2verage; in many Cases, current cazsenger loag faclors are signicantly in excess of this
figLere.

Wniist the solected #imit mav be basad, in scme measure &t te&st, on local iegal systems ang the lovel of
domestic awards, internationai inftiativas such as the “IATA Imercamier Agresmient” wilt surely bring about 2
narrowing of national digtingticns and mus: be fuly considerad whan selecting the approptiate lizbifity limits.
We it Burope seem o gaily witness the many temtasiss of the Eprepean Commission merrily tickling away -
there stems to be ne end to the Commission’s abifty 1o gy down rules and regulations (the seeming lunacy
of tha Commiszion often deties belief - it zppears they lay down standards for bananas, Govering length and
bendil.

Proparsd by Atexander Hireslan Aviaion
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Parhaps | rmight close this seation with a few cheervations on the so-cailed, “hidden cosis® of aircrait bird
stixes. Firstly, we must ask the guestion; how much do aircraf! bird stikes eost the aitines zrnially? ¢ have
it=ard 2 Bgure of oircs USE 2 nillicr mentiored! How ars these costs caiculated? Firstly, shysical damage o
the aimealt. Secondly, by the “Ridden coss”, In the event of an airoratt aosidentincidem. the aireraft aperatos
will 5e sacktied with & number of Lnexpadted costs; many ars not recoverabie unger the standard insurance
policy and are referred to hareln as "higden costs”. These may berhaps accur iullowing o precautionary
lanetng (sich &5 2 redurn o airpor), &n aborted taks off oran engine (singls or muitiple) shuidows. The
extent of such “hidden costs” s determined iy a number 25 fastors; these noiude:

e ipve of el damages

he operanor invoivad e, fiest size)

Aoe of eparshon (Dassenaer Or cang)

proximity of @irorafl invelved 1o the renelr faciiin,

What factors cortncute Yo these so-called, "idden costs"? They might inclida:

-4

& QO8O rproLning DASESNGES - s might Includs the cost of comsiemeniary tickais issuad o
giszdivamaged Dasssngers i migke uo for sy Insonvaniance

e C05T OF CRRDENDET roiOr LW BOCSITMICRENR, rRiieshments efn. . in the svent Gf 5 dalay it pxazss of
oieE VF hours, al on-board food Rhes 1o be repisced fs i fed roihe bivds

TOSIS Mtueved ¥ replace gumped fug!

costs incired i bringing i rapiacement aiveraR andior engines (these ars dependant on sicera®t avaiiabiiy)
contractual nanales i, forizle Jenvery of cargo

S petion Losts

adwinng! maintenance oss

adoiiona! arped anafor i fraffic comralf charyes Uncieging slorage ohargesreivsancn of craws, cost of
repfacement sreas

or sesEona)] Geralcs e riming of the incidant Is mpodant

1055 oF comiigenae and porcaived damage to the oo e’ of he ailine . resuling i cancsilsiions, ioss
of revenie gad extra experises incurred o 12sins the sinine’s "good nams” slo,

the “ripple” effsct of any of the foragoing whion may Include ioss of revanues:

Preparcd by Alvxamder Howdea Aviat:an



Conclusion, or perhaps mere simply ... Goose - Plsase Vamoosa!™
To summanze my satlier abservations, | nelg that

e airmort legsl kability ﬁsurance IS reiEiviay InexDensive and Culient InRUrETs Cananly [Svels Are generay
adegusie o mest req,. e lavels of liebilty,

« nomadial insured aifomaft values now tous LBS S35 olinn

e thepeds mody aircred conten! of Tie word aid ne Taet s aver i mCregsing:
= in geneslieims, Dird copulatiors, geese (pamicuiacy Sanade geesel, gulls, vmute) swans and jege!
eacles are wrgasing;

> mighi Ghanging weatner panens rasud in chenges 1o migratory naterns - hird disnersat atretegies must
OB LorEtanty reviswed;

» here s anincressing rend 0 seek iogal remediss o compensate any and &l misiortiines - imarnations!
peooengar mba* GEDiity proto soals are under reveew - passenger egal ianiiy awards ane gorersily
ineTEASING - wiigounE be marsasingly sympathatic to the iaingd?

The bast ‘aid place of mice and men do scmetimes go asttay; aur vision. patticularly thase davs, is
sorrelimes chasured by detaii 2nd we miss the ohvious! New gevalopments in engine manuiacture fia. the
GE 30 ang Ralls Foyoe Tren: engines! should help alleviate the problern, at least in part sven so, the bird
strike problar will surely remain with us for as tong as arcralt are fying.

Dn the evidencs presemisd, | am sure that you wil agree that the case Tor the maimenance of adeguate
airport cird disparsal techniques and airpar: andior air traffis conteod legal fability insutance is compeli g, i
very much hope that my arguments have bean sersuasive. Whiist the possibiftty of a major logs may be
gnt it is nevertheless rea! and must be kept i mird, Henry Kissingar suggested that *..the reai r'fisrirc"ior*
Betvwen those who sdapi their purposes io reafity and thoss who seak ic mauic o &y fo thelr purposes,.,,
Tne.re is eiwnys a nesd o both accept and adapt o, the current reality

Thami vou

Footnate: not guite aircraft bird stikes Duttwe rather charring faies, and well worth the teff firg, which
appeared in the prass here recently.

A house martin, uteble © fly after being attacked by a get, was offered a seat on ar Air Alngre aircraft, it
heing feared that the bird would nave migsed the migration tv Africa. Said an Air Algetie spakesman, .. the
poar ifite ihing would have died if fie glayved in Engiand, so it was the only sensibie thing to do.  The bird wilf
have s own sgat and will be lcoked after by an air steward for the entire fight .."

The co-pilet of & British Alrways Boging 747-400 zircraft was distracted on a fight from Gatwick to Sofia when
a sparrow tew up his trousers. Somewhai disconifited 4 the frouser leg, the sparvow beas a retrear 1o the
cactain's haadrast with the capiain resseting, unsus coesafully, to atternpted violence sgainst the “poor st
tng”. Svertually, the tird was trapped ang, as we uncderstant it, mece good ite escarne &t Scfia, i albeit,
something the worse Tor wear.

Pregarad by Alesander Hovwden Aviation
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The Ecological Study Conducted at Washington Dulles International
Airport



THE ECOLOGICAL STUDY
CONDUCTED AT
WASHINGTON DULLES INTERNATIONAL AIRPORT

JESSICA DEWEY, USDA-APIS-Animal Damage Contral, 329 Nansemornd S1. SE,
Leesburg, Virginia 20173

MARTIN LOWNEY, USDA-APHIS-Animal Damage Control. P.OL Box 130, Moscley,
Virpimia 23120

Abstraes, Wildlile has been recognized as a potential hazard to human safery and aircraft
operations at Washington Dultes Intermational Airporl. USDA-APHIS-Animal Damage
Control (ADCY was requested to conduct an ecological study 0 generale sile-speciiic
managems:: recommendations o reduce the polenlial lor wildlife-huinan conllicls, ADC
conducted 4 wildlife studics from September 1994 - August ©996: a bird survey, a pond
survey, a small mammal suevey. and a deer managsment stody. Collecled duta and
historic data were analvzed. Five bird species of concern have been recognized:
European starlings, Canada geese, mallards, ning-billed sulls, and Amencan kestrels.
Whiic-tailed deer, red fox. and covotes were the mammal species which gencrated
umediate concern. Wildlife management actions recommended 1o Dulles Atmor
officials involved habitat manawement, mcluding the implemeniztion of tall grass
managemair within the 404 and the use of feneing o exclude hazardoas species from
attractive habitats, and populalion management, inchuding harassment and papnlation
reduction of certain hazardous spocies.
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Victoria Airport Wildlife Management Plan



..

Jacaues Whitford
Emvironmen! [dimited

VICTORIA AIRPORT
WILDLIFE MANAGEMENT PLAN

Presentation to

Bird Strike Committee Canada
Navember 6, 1996

by

Dave Fairbairn
Jacques Whitford Environment
Limited
2781 Lancaster Road, Suite 200
Ottawa, Ontario
KiB 1A7
Bus: (613) 738-0708
Fax: (613) 738-0721

B
v




PURPOSE A WILDLIFF,
MANAGEMENT PILAN

“To identify all activities required to reduce
the potential risk to aviation, as a result of
l' bird and mammal activity on and in the
vicinity of the airport.”
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TRANSPORT CANADA'’S POILICY

“It is the policy of Transport Canada to regard
l all wildlife on airports as potential hazards to |
airport and aircraft safety, and to site, |
construct, maintain and operate the airport
i and its facilities in a manner that will minimize
these hazards”
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PLAN DEVELOPMENT

* Document Review
* Workshop

* Field Surveys

e Staff Interviews

* Documentation
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* Introduction

* Airport Operations

* Bird Strike Data

* Wildlife Survey

* Principal Participants
* Management Plan

* Reporting and Monitoring
* References
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PASSENGER AND AIRCRAFT MOVEMENT STATISTICS FCR 1985

VICTORIA INTERNATIONAL AIRPORT

PASSENGLERS MOVEMENTS

% of % of
Total Yearx Total Year

1995 1995 1995 1695
' JAN 52,759 6.83% | JAN 12,690 7. 16%
FEB 48,315 6.26% |FEB 16,844 5.63%
MAR 58,775 7.61% | MAR 14,806 9.06%
APR 58,539 7.58% | APR 13,703 8.38%
MAY 67,803 8.78% | MAY 16,131 9.87%
JUN 70,133 9.08% |JUN 14,428 8.83%
JUL 70931 9.18%|YOL° 1 16150]  988%
AUG .. 79616} TAUG - . .. 16,032) 9.81%
SEP % Jone 14907 L 9129
ocT . - 12,161 7.44%
NOV . 14,404 6.36%
DEC 63,656 8.24% | DEC 11,217 6.86%

772,384 N 163,473




Summary of Bird Strike Data al Victoria Internntional Airpori

hy Monil of Occurrence

| January 2 2 | 1
Fchrunry. 2 {]" ; 3 {0 5 7.3 o
il .f\"[nrch | 0 1 ' ] | 1 3 4.5 I
||_ April {} ) 3 | 1 {} 4 " i1 lf
Nlay () 1 Y l £.5
Jusne { 2 1 l A 0.1
| July .. b 0 | 1 - 2 6 9.1 4I
.August | 1 1 1 ‘ 1 4 6.1
september 2 | td | ‘ 1 {} 11 16.6
[:}.{'.'tl]lll‘.‘l" 1 i 2 4 6.1
Nuvcmbur- 3 0 “ 10 i3 19.7 |
B December ﬁ 1 3 - 4 JIS | B
Not Reported 0 L‘I. {1 I 1 1.5 ”
 rotad | 14 |1 Tz | 66 106 |




WILDLIFE SURVEY

 Bird Inventory
« Species Characteristics
e Attractants




Summary of Bird Strike Data at Victoria Internatinnal Airport

by Type of Bird Involved

e
Gull 5 9 4 11 29 43.9%
Sparrow 2 1 3 ) 9.1%
Swallow 2 5 I 8 12.1%
Starling | 1 2 3.0%
I Sandpiper 1 2 3 4.5%
Duck 1 1 4 & 9.1‘-’;3
Killdecr 1 i 1.5%
Wren 1 i 1.5%
Goose 1 1 1.5%
Unidentified 3 1 3 2 9 13.6%
Total 14 [ 20 10 22 ) 66 # 100
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MANAGEMENT PLAN

* Long Term

» Active Control
 Adjacent Lands
* Awareness




Active Wildlife Control

Starling v ”
Gulls v v

Shorebirds v

Swallews | J
Waterfowl s |
i Sparrow |
Raptors v

Rock Doves v

{pigeons)

Crow 1 v

Blackbirds / J




Long-Term Wildlile Management - Habitat Madifications

Eurvpean

Startings

Gulls

Shorebirds

mwallows

Waterfow]

Sparrow

Raptars

Rock Doves

{pigeons)

Blackbirds

Crows
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WILDLIFE MAKAGEMENT PLAN
PRINCIPAL PARTICIPANTS

= 1.: h
“HARITAT MANAG

Jucgies Whitford

Faviranment Limited
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APPENDIX 14

Bird Hazards A Planning Perspective: Oitawa - MacDonald-Cartier
International Airport
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BIRD HAZARDS - A PLANNING PERSPECTIVE
OTTAWA - MACDONALD-CARTIER INTERNATIONAL AIRPORT

BACKGROLND

Land uwse planning near airports is 4 complex matter which invobves multple jurisdictions in the
Oirawa area: the federal govermmnent, the Regional Municipality of Ontawa-Carleton (RMOC),
and severz] municipalities and townships. The federal govermment does not have conirol over
off-airport land uses. This has been historicatly, and remains, a provincial responsibility and
much of the power to make land use decisions has been delegated to the regional and municipal
govermments. Therefore, In many cases the Airpor relies on the RMOC and the municipalities
to protect its intcrests. This paper will highlight some of the efforts mads by the Ottawa -
Macdopald-Cartier International Airpert to influcnee land use decisions that could lcad to conflict
with airport operations and some of the problems which have arisen. Given the interests of this
audience, this paper will concentrate on land use planning as 1t effects bird issues.

Transport Canada tssued in the early 1970s a document catled TPI247, Land Use in the Vicinity
of Airpors, for the gwidance of those tasked with defermining appropriate land uses near
airports.  This document, which has been amended several times since then. cotlines the
operational characteristics of airporls which may influence land uses outide an airport’s
boundaries and guidelines to achieve compatible land use planming. Part 111, Bird Hazards
describes the types of land uses that should be avoided near an airport due o their potential for
artvacting birds. Much of the {ocus in the Ottawa area bas been on Part 1V, Aircraft Noise as
residential development is moving closer to the Afrport compromising its operational integrity
ITowever, increased urbanization around the Airport is creating other problems which have
become of considerable concern.

For severa! years, the Airport has been dealing with the RMOC and the sarrounding
municipafities in an effort to educate plapners in the area of the protection needs for the Alrport.
The Airport reviews official plans, official plan amendments, comeept plans, subdivision
applications aed site plans for devetopments in the vicinity of the Airport.  The Airport has, at
each stage of the planning process, flagged the issues that must be constdered before land uses
are approved around the Airport. During the review of official plang, the guiding document
used by the municipalities for the distribution of lands in each of their jurisdictions, the Airport
requested that clauses be included to address the need to respect height limitations, the need to
avoid fand uses that would impact navigationzl or radar equipment: the need to discourage fands
uses or practices that would increase bird or wildlife populations near the Airport; and the need
1o address aircraft noise issues and other types of land uses that coudd negatively impact the
Airpert. The Airport’s objective was o afert the development Industry as early as possible in
the planning process of the unique issues relating to lands near an airport and prevent irrevocable
decisions bafore substantial investment was made.  With respect 1o the bind hazard issue, the
City of Nepean has incorporated the following clanse imo its Official Plan:




“Landfifl sites cats represent a hazard to air navigation due to their potential to
attract birds. The Ouawa International Airport will be consulted on any lands to
develop new wasie disposal sites that may have implications for the Airpor.”

The City of Gloucester’s Official Plan srates that:

"lsolated industrial developments requiring extensive Jand aress may be permitted
provided the development is to be used for munieipal purposes. Examples of
such nses would include waste dispasal sites and snow dumps. Development of
such uses will be subject to hydrogeological and geotechnical sindies. Uses
which are attractive to birds shall not be permitied in the vicinity of airports. "

Neither the City of Ottawa’s Official Plan, nor the Offtcial Plan of the Regional Municipality
of Quawa-Carleron contain similar clauses.

Ity ity deahings with planners. it became olvious that many planners were unfamiliar with airport
constraints on off-airport lands. This couid be due to the fact that development near the Airport
is relatively mew. Therefore, in the interests of further teinforcing an understanding of the
153085 requiring anention, in 1994 the Airport issued a docoment called the Airport Protection
Plan. 'I'his decument summarizes much of what is contained in TP1247 specifically applied to
the Oitawa Abrport, ideatifics land wscs that require consultation with the Airport before any
approvals are issued and confains drawings depiciing the areas of concern.

CASE STUDY #1, CLASS ENVIRONMENTAL ASSESSMENT, STORMWATER
MANAGEMENT AND TREATMENT, SOUTH URBAN COMMUNITY, STORMWATER
MANAGEMENT POND #1

Drespite the Airport’s best efforts, in June of 1993, the Airport learned as part of the City of
Gloucester's Master Drainage Plan for a large community propoesed south of Otiawa Airport,
that the City was proceeding with the preliminary engineering design and the environmental
asseasment for the construction of the frst of four stormwater ponds. A previous Master
Draipage Plan prepared to develap a "strategy for control of urban drainage from the new
community”, recommended at-source measures to maintam water-tabic recharge and connro! run-
oit rate, along with a system of potuls 10 provide final treatthent and control of stormwater mn-
otf before it reached Mosquito creek and the Rideau River. Four retention pends were proposed
with each pond designed to incorporate wetland areas and to hold a substantial permanent pool
of water to provide the primary means of conirolling urban run-off. A drawing of the area
depicting the ponds 1s attached. The following guote from the Master Drainage Plan
appropriately charactenizes the City's intentions.



“The rewention ponds that are being proposed are sizeable., In terms of wban
design, it would seem thar they shonid be looked upon as small erban lakes and
inlegraled o the arban landscape accordingly.  This will require the
development of detailed landscape design plans as an integral part of the final
design of each pond. The suggested geometry of the ponds indicates the nzed for
landscaping and has provided for reasonabie pentle sideslopes and flatter terraced
areas to facilitate a final design that can be blended with neighbouring urban areas
and in g0 doing provide recreational amenity and viswal interest.”!

The Airpost, with the assistance of Headquarters, immediately intervened. Transport Canada’s
concerns, tabled at a meeting with the City and the consultants tasked with the design of the
facility, imcluded the potential for increased bhird and wildlife activity near the Adjrport, the
location of one of the largest ponds m relation o ihe proposed parallel runway, the overall
mumber of ponds and their impact on cxisting operations and the cumdative impact of the ponds,
e proposed parklards and indusirial areas because of their porential for attracting hirds. The
birds of particular concern were identified as gulls and watertfowl.

However, at this point it time it was clear thial the location of the ponds, which were cited after
careful consideration of environmental issues and the nateral drainage features of the area. could
et be relocated.  Other methods of stormwater detention, such as wnderpround storage, were
not considered practical because of the prohibitive costs. The City agreed (o sguressively pursne
methods for mitigation o discourage birds and wildlife from using the ponds. As a first step,
a baseline study was undertaken to derermine the number of problem birds in the Gttawa area,
the likelihood of changing bird feeding or pesting habits that might resuil in increased
populations arcund the arport and mirigarive measures required to control bird pumbers, The
study conclnded the following:

a) The interior Canada goose, becavse of its shyness and searcity, would not Ikely
be a problem in the vicinity of the Alrport.

)] The giant Canada gonse, on the other hand, is apparently toleramt of human
activity and frequently nests in urban areas, including urban ponds. Although the
populations are currently small in the Ottawa area, there is a high probability that
their populations will increase as has necurred eisewhere in southwestern Ontario.
specialized design ot the ponds would make them unattractive o the giant Canada
SO0SE,

c) ‘The habitat of the stormwater retention ponds would be unsuitable for diving
ducks.

Y Gioucesier Soush Trban Compuniny, Master Druingge Flon Report, June 1992, Gore and Storvie
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In the "dabbler"” category of ducks, ondy the Mallard could be a problern and only
under very tdeal conditions which are unlikely., Any risk, which is considered
small, could be turther reduced through pond design and landscaping less
artractive to ducks.

The ring-billed guil, which is abundant in the Oitawa area, because of its feeding
and flight characieristics, would be the most serious problem near the Airport.
Special attention would be required to discourage the ring-bilked guil from visiting
the area of e stormwater managemsnt ponds.

Several des:gn and landscaping measures o mitigate against increasing bird aclvily near
the ponds are recommended in the study including:

a}

b)

¢l

d)

¢}

i}

2)

i)

1

the design of the ponds with steep slopes minimiving areas of shallow waler;

stabilization of the slopes with semipermanent mesh with dense planting of shruhs
and trees;

the use of namral, tall grasses in the backshore areas of the ponds;

design thar would minimize water level flucmations to reduce I exposure of
wet. bare soil;

Testricton of open pichic areas or installation of overhead wiring where feasible;
overhead wiring for fast food restaurants:
stricr garbage managemant, finss for feeding birds;

during construction activities, the requirement to mimimize areas siripped of
vegeraton;

miinimize wse of large turmed and gravelled roofs.

sirict by-law enforcement, monitoring of bird populations and readjustment of
mitigation measures as reguired.®

The Corporation of the City of Gloucester, [Discussion Paper on Bird Manapement for the Leitrim ond Souwth
Urban Copennfty Growth dreas, November 1993, Gore and StorHe
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CASE STUDY #2, WASTE RECYCLING FACILITY

In January of 1996, the Airport was approached by a firm which had applied o the Ontario
Ministry of Envirenment and Energy {(MOEE) for a licence to operate a recysling facility
southeast of the Airport. MOEE was aware of problems that had arisen in the vicinity of Carp
Alrport and advised the proponent 0 consult with Ottawa Airport before the operating licence
would be issued. The location of the proposed facility was to the east of an extended centreline
of Runway 14-32. The Airport and Transpert Canada Headquarters met with the proponent and
MOEE at which time the following concerns were thled.

a) The proposed facility was inside the 8 kilometer radius of one of the Airport’s reference
points. Transport Canada does not recommend the use of lands in this area for garbage
dumps or waste landfill sites given their potential to attract the fypes of birds that "pose
the greatast danger to aircraft”.

b} While the faciiity propossd was a recycling facility, not a waste disposal siee, the
intention was e recyele all oypes of waste including yard waste and feod wastes gathered
from hospitals, hotels, restaurans, ste,

c) The sire proposed bad the potential of attracting birds from the existing Trail Road
landfill site i the City of Nepean. The result would be that birds would cross the flight
path of an active runway.

The proponent advised mat there would be noe stockpiling of waste on the site and that the
composting would be done inside closed containers which would centrol odours and collect
leachatcs. He was confident that the Tacility would not represent an attraction for birds.
Nevertheless, Transport Canada had an ongoing concern and requested that the proponent
undertake a comprehensive bird study. Given the urgency i proceeding with the approval of
the licence and the costs imvolved, the proponent was not prepared to conduct a smdy.  After
further assessing the issue, MOEE was satisfied that the facility could be operated bird free and
committed to attaching conditions to the licence to alleviate Transport Canada’s ¢oncerns.
MOEE will be conducting regular on-site visits of the facility. In addition, the Aieport will have
access (o the sie i conduct moaitoring of its own. Any contravention of the conditions of the
licence could resuli in its cancellation.

Boh of these cases demonsuate the weakness of the land use planning process. In the first
instance, the Airport had advised the City during the concept stage for the proposed community
that any stormwater managermnent selutions must address porential bird adraction issues and again
during the Official Flan amendment required to factlitate the development. Nevertheless, by the
time the Airport was consulted, the City had completed its Master Drainage Plan for the area.
The wheels were already set in motion. The Adirport was fortunale that it was able to influence
the ultimae desien of the stormwaier management ponds. However, the City was
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forced to readjust the design of the ponds with the resultant delay in the approvals process and
at an additional cost not anticipated. In the second situation, the proponent was alerted to the
need [0 consult with the Awport very late in the process. The proponewt was committed o
proceeding, and Transport Canada was under enormots pressure o accept the proposal without
whar it considered the necessary evidence of "due diligence”. The Airport will have to reiy on
careful monstoring of the situation and MOEE's willingness to withdraw the licence should
problems arise.

In large parl. the problem stems from the fact that the recommendations of TP 1247, Land Use
it the Viginity of Airports are considered guidelines and do not have the foree of law. The
Minister has the auvthority under the Aeronautics Act 1o pass regulations required for the
protection of airports and has done so for Ottawa Airport.  However, the existing Abport
Zoning Regulations for Ottawa Airport address height Iimitations only necessary for the safe
landing and take-off of ajreraft operuting at the Airport. They do not address protection
requirements for acronantical facifitles or restrictions on Jand uses that could result in bird
artraciions.  The Airport Zoning Regulations are currencly being revised and will inciude a
"disposal of waste” clause. The wording of the clause, which is being finalized, will be similar
o the following:

No owner ot lessee shall permit any part of the land to be wsed for the disposal
of any waste edible by or aftractive to birds.

Therc are potentially two problems with this. First of all, the disposal of waste clause will applv
only to the Jands affected by the zening regulations which may give the faise umpressicn that any
lands outside of the regulations are unrestricted.  This would not prevent the simarion from
arising whereby more than orte facility could be established on either side of an airport and the
subsequent problem with birds crossing a flight path while visiting the sites. Secondly, the
clavse appliss to "edible waste" omly.  The Ajrport will have to coutinue to rely on the
guidelines contained in TP1247 and oa provincial controls tor issues relating o stormwater
MARAgEMmennt.

That being said, the Province of Ontario and the Regional Municipality of Oftawa-Carieton have
recenily taken action that will be of great benefir o the Airport. In Junc of 1996, the Ministcr
of Envremment and BEnerpy issued "Proposed Repulatory Standards for New Landfilling Sites
Accepting Non-Hazardous Wastzs”. ‘These standards will require "thar a bird hazard study be
carried out for any new site to be located within 8 kilomctrzs of a public airpoit” and specify
that fhe site within the & kilometre zone will not be approved unbess the tepont demonstrates that
there will not be a threat to aircraft operating in the area.

Meanwhile, on the local froor, the RMOC is undergoing a review of iis Official Plan. The
EMOC has expressed a willingness to incorporate the requirements of the Airport Protection
Flan into its Official Plan. The surrounding municipalitics will be obliged to amend their
Official Plang accordingly.



CONMCLUSION

The foregoiap is not intended as a criticism of those tasked with defermining appropriate land
nses around an airport.  Planners are faced with a barrage of issues and are in the very difficult
position of halancing the different intcrests of all agencies.  In addition, the Province Is
delegating further responsibilities to the lozal levels of government which do not have the
required level of expertise, This paper illustrates the complexity of land use planning around
airports and the nced for vigilance on the part of all of the parties involved m development that
coukd impact an airperl, It is only throwgh a joint-etfort that futire problems car: be aveided.
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AN IJNDUSTRY PERSPECTIVE ON LANDFILL SITING NEAR AIRPORTS AS IT
RELATES | 1} MANAGEMENT [SSUES

Howard Goldby, P. Eng., Browning Ferris Industries

INTRODLCTION

BT Waste Syaems (BFI) has been inviled 1o participate [n the November [996 Transport
Canada Bird Strike Committee meeting to present an industry view of the siting protocolds for
establishine landfills near airporis, with particular perspective on the issuc of the intcraction of
aiterafl with birds that could be artracted to the new landfill.

This brief discusses the experience gained by BFI in s history of siting and operation of
fandfills close to alrports. In recent years, BIl has suceessfully managed the siting of new
lundfill fucilities close to airports and the siting of a new airport close 1o an cxisting facility by
using an approach that invelves thorough pre-siking research using specialist hird habit and
control experts, detailed discussion and negotiation with regulatory authorities and by
developing apd continuously enploying 4 bird management program that discourages, and
even prevents, birds from using these sites.

'Yhe brief includes case histories of two such successtul programs that were developed using
these approaches; one at the Tower Road Landfill which opened in 1981 and is locared
adjacent to the new Danver International Airport, in Denver, Colorade which opened in
February of 1996, and onc at the Prairie Green Landfil] located about 9 kilometres from
Winnipeg Imernational Airport,

BFT INVOLVEMENT WITH BIRD STRIKE COMMITTEE CANADA AND
TRANSPORT CANADA

BTI has a commitnent to ensuring maximum public and employee salely at all of it
operations. To this end, BFI is committed to establishing programs at its facilities near airpots
that will minimize the risk of wteraction of aireraft with birds whose habits might be impacted
by its operations.

In order to establish a true understanding of the polentiat risks to airceraft from bird interaction.
BFT has been diligent in holding discussions with those migrested partics which include alport
Tmamagers, airline pilots, Provincial and State regulatory agencics in Canada and the United
Staies and Federal agencies.

BFI is committed to a continuation of this position o ensure that its programs are understood
and arc well received, to be able ta receive feedback for future improvements and to continue
1 provide an indusity voice in such matters of public salcty,

1



WHY ARE BIRDS A PROBLEM FOR AIRCRAFT?

Bird collisions with aireraft do occur and the potential imipact to public and property safety can
be severe, Needless to say, the cost of damage to aircraft caused by a bird impact can be
significant. The risk of an bueraction mcreases when birds "tower", the process of rising to
relatively high altimmdes using thermal air currents. Where the altimde of the towering birds
coincides with aircraft, the risk of an impact is greatest. Presumably, the risk of such an event
is higher where concentrations of birds are located, and conversely. the risk reduces as the
munber of birds fiving in air space common with aireraft also reduces. It is also reasonable o
presumne that it is probably fmpractical to expeer that this risk can be removed cnrircly.

THE ATTRACTION OF A LANDFILE TO BIRDS

Birds are arttracted to landfills because of their relatively constant food source, Examples can
he sired where several generations of birds have been tearad on "landfill cuisine" and now no
lomger regard the wild uy the major source of sustenanes, Al a facility in Ontario, 2 smatl gull
population attempted to establish a nesting site on the closed portions of the facility. Removat
of this colony under am approved program has sigmficantly reduced the popuiation at this site,
In Quebec, the munbers of gulls using a major site near Montreal increases substantially after
hatching, with the subsequemt overall population increase as a result of voung following adults
iy this [acility.

Theretore, an uncontroled landfill will attract larger mumbers of birds than these with
effective comtral programs.

CAN THE RISK OF LANDFILL BASED BIRD INTERACTIONS WITH AIRCRAFT
BE PREVENTED?.

While it would be too simple to state that removal of the risk of interaction entirely is possible,
there are twa (1) methods that have been employed to date that, when properly managed, have
provided signiticant risk reduction. These are:

1) Bird/ Habitat Management; the prevention of bird use of a Iandfill,

) Exclusionary Siting: enacting regulatory limits on the establishment of landfills
in areas of high air traffic usage and, conversely, imposing zoning restrictions
around existing landfilfs to limir the opportunity to establish an airport within
prescribed distances from that site.

el



CAN BIRDS BE PREVENTED FROM USING LANDFILLS?

Can an interaction with a bird that uses a landfill for feeding or loating be prevented? The
answer 1o this guestion is that, while a puarantee of toial prevention would be naive, the
prevention of bird use is possible and can best be accomplished by proper management at the
commencement of the landfill operation. It i3, in owr opimon, essential to the succesys of a
contral managcment program. that the studies and actions to be conducted be carriad out by
experts in the field of bird behaviour and bird control at landiills.

The procedures for implementing a bird discouragement program typically employ some or &l
of the following steps:

1) Determine the base hird situarion in the area of concern. 1n this regard, the proponent
of the new facility should study and document:

u existing bird attractions such as other landfill sites, other feeding areas, and the
likc:

[ the current state of bird and aircraft interaction a1 local airports inchuding
sathering as much information as possible from kmowledgeable sources; airport
persomnel, atrline pilots local experis and the like

m the species of birds using these sites; different species may have ditferent
behavioral patterns

u lighl paths between these sites and niglt roosting areas;

E seasonality of appearance and behaviour; do the birds leave in the winter, for
cxample,

) Predict the change in bird locations and behaviour with the new lardfill in place 10
determine:

u it the new site (under an uncontrotled bird operation) wonld cause a change in
the flight paths of the existing birds in the area; this point is of imporance as
the establishment of & new site could alter the traditional night flight paths of
the bird Mocks. In some cases, such an alteration conld encourage birds to stray
into aiveraft flight paths or to flv over airperts whereas previously this might
not Bave been the casc.

| if the new site will attract birds that previously did not use landfills as a food
SOBITE;

= the likelinood of an merease in the risk of an interaction of an aireratt with a
bird froas the site, if the birds were uncontrelled and allowed to estaklish a
colony ai the site

u Prepare & bird mansgemen: program for implementalion al the site as soon asg it

opens to prevert birds from establishing a signitficant presence.

3



3)

4)

3)

Deicrming, through consuitation with interested parties, whether the site poses an
unacceprable risk or whather the actions proposed 1o ¢contral birds will be accepiable as
managemert techniques for preventing an unacceptable risk situalion [rom developing,.
As noted eartier, these parties can include airport managers, airline pilots, Provincial
and State regulatory agencies in Canada and the United States, commitiees such as the
Bird Sirike ComnuitteeCanada, or other local mterest groups.

Obtain agreement from the regulatory authority with jurisdiction over the proponents
application for a permit that the resulls of these negotiations can be accepted by that
authority for use at the propoesed facility.

Implement and continue a control pregram. A hull in the program conld cause birds to
establish and negate the effects of the above steps.

BIRD MANAGEMENT PROGRAMS AT EXISTING LANDFILLS

The controf of hirds at existing landfills can be a difficult task. Once birds have established,
encouragement of them to leave s not always successful. Birds will normally only leave if
sipniticant danger is demonstraied to them by comtinual harassment. This harassment is otten
difficult and expensive (o cmploy and usually involves one or more of the following activities:

i3

The use of birds of prev. The species of bird of prey to be chosen for this fask 15
important and must be one thar invekes the necessary danger signals for the species of
hirds being conteolled.

The use of pyrotechnics. Borrowed from the farmers Deld. the use of bird scaring
nuise makers are frequently used to control loafing birds. These instruments create load
bangs which tend to get the birds airborne.

The use of distress calls. Taped distress calls of the species using the site can be
cffective in disturbing the birds.

Prevention of nesting on the property
Strategic placement of look-a-likes of injured birds
Restrictive wiring over loafing areas to prevent use of the sile by gulls,

Manual patrols using a shoigun armed with screamer shells which tend 1o disperse
airborne flocks



MNone of these methods will be very seceessful il the operation of the factity 1s not conducied
to & high standard of pracuice 10 epsure that wastes brought to the site are quickly covered and
not left ¢xposed to become a food source for the birds. Other methods may be available which
are mare effective on particular specics. The advice of the proponents expert bird contrel
comsidlant should be songhi to determine the scope and frequency of such 4 conlrol progeain,

It should also be remembered that ence a bird bocomes accustomsd to a progream, others will
learn quickly that no real danger exists from the control methods used. The centrepiere of the
program therefore needs to be variety and anpredictable frequency of usc,

BIRD MANAGEMENT PROGRAMS AT NEW LANDFILLS

The control of birds ar a new landfill is proving to he an casier task. The key to this program
is preventon of the establishment of regular use patterns. The important feature of such a
prograin is to have the program properly designed before the facility begins operatiun, have
the techniques and manpower available as soon as operations start and to be diligent with
conrinuation of the use of 4 program throughour the operarion of the facility. Similarly as with
existing sites the proper management of the operations at the site, including diwly covering of
the wastes, is essantial 1o discourage bird attraction.

The expert hird consultant will design the facility bird control program that Itas as its central
purpose Lhe prevention of colony establishment. The techniques used in this program will vary
but will probably cmploy several of the methods noted above for existing sites.

Above all else, for this program 1o be successful. continual operation of the methods inclhuded
in the program sl occur,

SUCCESSFUL BIRD MANAGEMENT PROGRAMS AT BFI LANDFILLS LOCATED
CLOSE T ATRPORTS

In recent times, new landfills have tended to be located away from atrports, and conversely,
new airports generally bave not been sited close o landiills. This is ot always geographieally
possible. Two BFI case histories which illustrate each example are described below:

Denver, Colorado

The new Denver International Aitporr was opened in February of 1995, This airport is Iocated
adjacent to the BFI Tower Road Landfill, a site that has been operating since 1981 m harmony
with the local citivens. The landfili s located within 10,000 feet of the end of the youthernmost
east-west runway . The new airport was sited with the toll knowledgs of the City of Denver,
the County of Denver and the U.S. Federal Aviation Awthority (1. A.A.), who approved the
construction of the new airport in the kale 198,
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Bacanse of the proximity of the ncw airport to the existing landfilt, BFI initiated discussions
with interested parties t0 ensure open communications and to avont preblems which would
interfere with the comtinued operation of the landfill. Although the planned new rumwady wis
within 10,000 Feet of the site, BFI approached ihis 1ssue as though the Company was siting a
new landfill adjacent to an existing airport 1o demonstrate that the faciliy was designed and
operated in a manner which did not pose a bird bazard to aircraft.

BFI requested a working group of government apencics be establisbed to assist the Company
in ity aime. Representatives of the F.AL A, ULS Department of Agriculure (Anbmal Damage
Control Division), the City and County of Denver, and the Airport Authority met with BI'T to
review and evaluate seports and program proposals. As 4 resall of the early and contimuous
open commimication, landfill operations and airpat construction conlinued withoul disruption.

Two vears before the schedaled opening date of the airport, which then was Ociober 1993,
BFI retained L.€5 1L, Consoltants of King Citv, Ontario 1o conduct baseline bird population
studiss al the landfill and in the Denver arca to provide data for the design of any bird control
program that might be necessary, "Fhe study revealed that gulls were present at Lhe landfill
vear round but with some monthily fluctuation in numbers. The smdy also revealed that a
stendy stream of gutls Mew back and forth during ihe day to a wetland that had been created on
the new airport property. Many of these gufls entered airspace that would be used by aireral
om approach to the new tunway .

The tesults of the bascline stedy indicated that a bird contral program wis DEcessary.

A bird control program was designed by L.G.L. which was initiated In Augost 1993 and
contimes to the present day. The poal of the program is to never allow a bird to land on the
site. The components of the program include a reduction in atleactiveness and the use of
prrotechnics at all times when the landfill is in opzration and intermittently when the site 1
closed.

Since the inception of the control program, the numbers of gulls measured at the site have
decreased by hetween 84.4% and 97.7% compared (o prior to the program. The tacility 1s now
1 minor attractant 1o glls ar worst,

Winnipeg, Manitoba

BFI has also received a permit for and has constructed a new landfill as part of an integrated
waste management facility in Winnipeg, Munitoba. This facility is located beyond the
exclusionary zoning radius of Winnipeg international Awrport but Iies under one of the airport
tlight paths. Significant discussions have taken place berween those imerested parties to this
issue and BFT which resulted in (he development of a bird control program for implementation



al Lhe commencement of the facility aperation. Initial discussions were vonducled with
Transport Canada, Winnipeg Intcrnational Airport and pilots associations. Manitoba
Fnvironment, although noi having jurisdiction over this issue, was in attendance for
informational purposes as the future issuer of the landfill liconce. Each party at these mectings
expressed their concern and imerest relating to potential bird popuolations, particularly gills,
which could be attracted to this new facility.

RFI then employed the scrvices of LG .1 Consuliants of King City, Ontario o siudy gull
populations in the Winmipag arca with a particular focus on their curvent Teeding 2nd roosting
areas and their flight paths between each area, As part of this work, L.G. L. prediceed the
impact of the new facility on the Winnipeg bird populatiom ad reconimended thit a bird
control program be initiated at the outser of sitz operalioms, This course of sction was agreed
ampngst those partics noted above.

The bird control program has two (2) colponents; one passive and one active. The passive
component is comprised of a series of landfill operating invasures designed to render the site
unattractive to birds, primarily gulls. These measures include:

L prompt covering of the wastes as they are compacicd in place to teduce the avallable
feeding area,

= revegetating soll areds

a draining local areas of standing water

The active component includes & program of consistent harassment of the birds using standard
techmiques, such as pyrotechnics, to ensure that the birds cannot fzed or loaf at the site.

BI1's Prairie Green Integrated Waste Management Facility received its permit from Manitoba
Environment and constructed the first cell this summer. The site has been operating from
October 11, and o date no birds have esiablished at the site. Each duy gulls pass over the siw
en-route to other feeding areas. On some occasions, the birds fly im to investigate but rarely
stay due to harassmend. A tvpical day will se2 only a handil of gulls flying close to the site
and to date gull numbers i the area have not changed from the time priot to the site opening.

In summary, the use of effective hird control programs, such as employed at Tower Road and
Prairic Green, demonstrare that potential bird hazard to aircraft can be effectively eliminated
with the usc of & consistent, comprehensive continions bird control program.

UNSUCCESSFUL. BIRD MANAGEMENT PROGRAMS
TTnsuccessiul bird manageiment programs fypically fall into one category; one where
consisteney and continuous managemant of the bird population is not employed. Many sites

emplay control programs during the working week of the sife and shun thern down on off days.
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These faciities will usually exhibit higher bird munbers than those that use control techniguss
all the time. Simiarly, those sites thar do not vse A comtrol program can cxpect to see the
highest numbetrs of birds.

Uncomtrolied sites can be changed o well imanzged facilities with few if any birds through
the use of proper control procedures which are used on a coniinuous basis.

CURRENT SITTNG RESTRICTIONS ON LANDFILL DEYELOPMENT

Siting restrictions include provisions that separate landiills and airposts and are in place
prunarily because of the potential hazards from birds at the landfill.

Current restrictions in Canada apply (o aitports that are licenced by Transport Canada,
Typically, Transport Canada resmicts landfilli development to areas bevond a radius of 8
kitometies from an airport under its control. Until recently. this exclusionary distance
gssentizlly doubled under flight paths inwo these amrports, This exclusion was recently removed
by Transport Canada aftcr discussions with developers such as BFI and other intercsted
patties. However, concern still exists with the risk of impact with towering birds in these
areas. BEIL, in Winnipeyg for example, used the approach outlined above to develop an
acceptable bird contrel program to mitigate against this risk.

In comparizon, in the United States, the ederal Avistion Authority (FAA) has established
suidelines for operations at publicly used airports wliich reguire airport owners o oppose
ineompatible land uses near airports. An operation is considered incompatible if it is:

1} located within 30,000 feet of any ranway used by arbine powered aireraft

2) located within 5,000 fect of any runway used by piston powered aircraft

3 leeatad within a 5 mile radins of a runway that attracts or sustaing hazardous bicd
movemnents from (seding, water ot roosting arcas into or 4Cross the riunways or
approach and depariure pagterns of aircraft.

Landfill location restrictions in the United States are established by Fedzral landfill standards
set by the U.S. Enviroomenial Protection Agency (UISEPA) and adopted and enforced by
individual states, The USEPA restrictions require owners and operators of new or existing
landfills or landfill expansions located within the exclusionary distances noted in 13 and 2}
above to demonstrate chat the facilities are designed and operated so as not {0 pose a bird
hazard to atreraft. Cwners or operators proposing to site a new landfill or an expansion within
a 3 mile radive of any airport mnway used by trbo-jet or piston aiverall st nodify ine
Federal Aviation Authority (FAA)Y and the affected anport.



ARE SITING RESTRICTIONS TOO RIGIT

Are conTent. siting restrictions adequate or foo rigid? Can a landfill and an airport successfally
co-exist

A case can be made for conditional esemprions to allow Jand[illing within the exclusionary
zones from airport property. This should not be taken to mean that all landfills lecated beyond
8 km could not pose potential problems for aircraft as a result of potential bird hazards.
Similarly, the esiablishment of an airport closer to a landfill than the Transport Cunada
minimum of § kilometres can be supportable. Both of these scenarios would receive BEL
support under Lhe following typical conditions:

[y Tn the case of 2 new landfill development near an existing airport:
u Completion of a detailed analysis of the existing state of birds that could be

artracted to this facility from other locations. Would the night roosting flight
paths be changed?

L Determination of a detailed bird prevention prograni,

[ Detailed discussions with interested parties leading to a resolutivn uf support for
the zoning excinption

] Commitment to a conrinuation of tke control program o prevent the

establishment of a bird colony at the site. Tt has been demonstrated that non-
conbnuous programs are usuaily unsuccessful,

n A mechanism is established for ongoing dialogue between interested paities 10
ratse and discuss issues as they may ocour,

2) In the case of a new airport near an existing landfili:

u If the cxisting Tandfill has been developed using the proactive continuous,
comprchensive and consistent bird management approach discussed herein. .

n A commimnent from the landfill operator to continue the program.

- A mechanism is established for ongoing dialogue betwesn interested parties L0

raise and discuss issues as thev may occur.

If these typical conditions cannot be satisfied, then relaxing of restrictions should be
discouraged. Tf the above condilions can be satisfied, BI1 believes that landfills and airports
can he compatible neighbours and can co-exist close o each other without interference.



SIMMARY & CONCLESIONS

This paper has discussed the issue of siting of landfills close 1o airports and vice-versa from
the perspective of potential hazards to aircratt from birds, particolarly gulls, which arz often
associated willt uncontrolled landfill operations. This paper has prescaled suggzesied methods
for compatible co-existence of lundfills and airports 1n close proximity and has included owo
(23 case histories which demonstrate that this siluation can in reality occur. The Tower Road
and Prairie Green facilities discussed are examples of successfill bird control programs in areas
where concern for aircraft safety might otherwise be expressed in the absence of such
PrOgrams.

Three (3) conclusions are mads in Lhis paper:

1) The use of effective bird control programs, such as employed at Tower Road asnd
Prairie Green landfills, demonstrate that polential bird hazards to aireraft can be
effectively eliminated with the nuse of a consistent, comprehensive continuomis bird
cumirol prograum.

2 BFI considers the co-existence of landfills and awporis as compaiible neighbours
provided (hat the langfill operatar, in consultation with interested parties and
regulators, commits to, establishes and comtinues v maintain a continuous,
comprehensive and consistent bird control progran.

3 The tocating of new landfill facilities or the expansion of existing facilitias should be
permitted within airport exclusionary zones previded that a comprehensive bird
baseline study has been conducted, that a subsequent hird contrel program that has
been developed, reviewed and agreed to by imterested parties at that particular location
and that the developer has demonstrated that the facilities are designed and operated so
as aot 1o pose 4 bird hazard te aircraft.
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[..00  Intreduction

The Pickering Airport lands cncompass approximarely 7.330 ha of property located in the Region of
Durham and the Regton of York northeast of Turonte. The property was acquited in 1973 and 1974
by Public Works and Government Services Canada (PWGSC). on behalf of Transport Cansda, for the
purposz of developing an internaticnal airport facility in the future. The sile has not heen developed
as ap airpott at the present time and currently exists as roral residential, agricularal and cren space
fand.

Transport ("anada 1s considering developing draft Airport Zoning regulations Tor the Pickering Airport
lands, under the Aeronautics Act. These regulutions would define a bird hazard zone whers
restrictions would be placed on activities or development which could create bird harards to aircraft,
The purpose of this study s to provide Transport Canads with the data and information requirad to
deline Lhe bird hazard zone for the draft Airport Zoning regulations.

The primary focus of this study is within 15 kilometers of the proposed Pickering Airport referencs
point. The study also covered the area locared between 15 and 50 kilometers from the proposced
reference poimnt (gig 13, The specific purpose of this preseniation is to present preliminary resufts of
tatal gull numbers in the smdy area and 4 comparison of gull activities at the Brock West landfill apnd
Compost sites.

2.4 Total Gubl Numbers in the Study Area

The following details the gull population throughout the study period for the 15 km study area, To
estimate gull numbers and seasonal fluctuartons in the smdy area, surveys were conducted 2t a number
of gull focal poits within the study area (fig 23, The following [eeding sites were identified as areas
witere guil concentrations occurred regularly on a day to day hasis:

Brock West Landfill

Hall's Road Farm Compost
Green River Farm Compaost
Whitevale Farrn Compost
Myrtle Farm Compost
Frenchntan's Bay

Whithy Harbour

These sites were visited and gulls weze counted on a weekly/bi-weekly basis throughout the smdy
pericd. This survey method provided a weekly snap shot of gull numbers in the sudy area. Thoueh
these areas do not aceoun: for all the pulls which necirred in the stody arza at any one time, it is
estimared thar between 80% to 90% of the gulls which occurred in she stody area could be acceunted
for by these 7 focal points. Counts were initiated in March 1996 and will end in February 1997
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I'or the stnudy arca, the zull population shewed dramatic flucmations in total numbers aad species
composition, Figure 3 depicts the changes in gull numbers throughout the study period. Gull nuntbers
peaked at 27,000 birds in the third wsek of March as waves cf migrating Ring-billed and Herring
Gulls arrived along the lake front during the month of Magch. Throughout April, gull numbers
declined deamatically t¢ 2921 birds in the first week of May. Due to the absence of a breading colony
in the study ared, nambers remained low, 2000-3000 during the May-June breeding period. Gull
numbers kegan to show a dramatic increase following post breeding dispersal in the Iast week of June,
when numbers jumped to over 7000 birds. Gull numbcers continucd to increase throughout July and
August due to post breeding dispersa. a5 well as early migration of adult and immanire Ring-billed
Gulls and Ferrmg Gulls. During this period, Ring-billed Gidlis represented over 80% of the gull
populaticn.

The numbers of Ring-billed Gulls dropped suddendy from 13420 in the third week of August, to 8920
in the second week of September, indicating that a southward push from the reglon had Depun.
Conversely, starting in late August throughout Sepiernber Herring Gull numbers continued o rise as
they moved sonthward frem northern breeding areas to the lake front. For exarmple Herrmy Gully
represemted only 9% of the gull population in the first week of August, this increased to 23% by mid
Septemper.

Gull pumbers continued to increase through Qctober as waves of Herring Gulls migrating southawvard
began 10 accumulate along the lake frent. Number reached 17,202 by the last week of October.

3.0 Brock West Landfill

The Brock West landfill is located in the central portton of the study area. This large landfill receives
a sigpificant portion of the Meairo Torunte area’s waste, Throughout the smdy period, of the total
244,257 mulls censused, 51% (123,717} were recorded oceurring at the Brock West landiill, The
results of the survey of the land#ili are presenteé in fig 4. Gulls were recorded during all visits to the
landfill. During the spring migraton period, numbers peaked at 7,000 hirds. During this time the
majority of the gulls were adull birds {over 90%) with Ring-billed gulls reprasenting 73% of the golls,
the remaining were Herring Guils. Gull numbers dropped steadily to a low of 130 gulls in the last
week of May, This drop in numbers 3¢ due to gulls moving to the breeding colenies and out of the
study area. During this period, Ilerring Gull numbers dropped te less than 100 birds, most of which
were immatire non-breeding birds,

Numbers began o ¢limb sieadily following the post-breeding season beginning in July. The first
juvenile Ring-billed gull arrived at the landdll in the first week of July. The rnumber of juvenile birds
ar the land{ill peaked in the first week of August at 2168 birds, represenring 22% of the gulls. Post
breeding numbers peakad 2t 13,279 in mid August. when 11,470 Ring-billed gulls (mostly adults}
were recorded for the landtill, From this high, numbers begin to fall as the southward migration of the
Rinz-hilled gall population began.
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Figure 3: 15 Kilometer Study Arpa
Total Gull Mumkers by Species

30000

25000

20000

15000

100030

5000

& Feb

[
A | ——Total
I
| —®m—Ring-bifled Gulls
|
—— [ {erring Gulls
A \ 4
. = po gttt
26-Mar 15-May A=ty 23-Aug

Pickering Airport Lands
Avifauna Study

1-Lec



NHumbers

Figure4: Brock West Landfill (F2)
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Figure 5: PERCENTAGE OF GULLS AT ALL
COMPOST SITES IN STUDY AREA
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Through Scptember, the numbers of Ring-billed gulls flucuated from week w wesk as waves of ouils
arrived and then moved southward on migration. During this period Herring gull numbers began to
stcadily increase as they amrived from the north into the study area, with numbers reaching 17,000 i
Lhe last week of October. This number appears to be significantly higher than the 12,650 gulls
reported for the momth of October in the 1992 siedy (Harris and Davis 1994,

Figure 5 shows the composition of gulls during the post-bresding dispersal-fall migrarion period.
Ring-billed gulls represeated 88% of the gulls feeding at the landfill. Adult gulls (all species)
tepresented 83 % of the population, while immature and juwvenile birds represented 6% and 115
respectively.

4.0  Compost Sites

For the purposes of s stdy, "composts” arc defined as heaps of putrescible waste that is shipped
into farming opcrations, estensibly to feed pigs, and to a lesser extent for seil enrichment. Typically 2
farm which is feeding tood waste fo pigs will have established a number of regular suppliers (i.e. the

- farmeer is contracted to accept and is paid for the service by the wasic supplier), usually instimitional
sources sucl as restanteants, waste disposal companics or municipaiirtes. The fond waste is either
brought to the farmer by the supplier or is pleked up on a weekly basis. As a result the food waste
stream to the farm i relatively constant throughout the year. Depending on the mumber of pigs a
farmer is rearing at any ome time, this could vary from a few to 100's, the amount food wasts which
arrives may exceed demand. As a general practice this left over waste is piled up in the farm vard
forming a compost pile. The pile alsp inmediately receives the lower quality waste a5 some sorting of
food waste 1% also undertaken. In the fall and spring, it is common practice for the farmer to spread
the existing compost matcrial over fields which are to he activelv culivared.

Four tarm compose sites were identified in the study area. Thess areas were found i attract jarge
numbers of mills throughout the study period. The yuatity and quantity of the food waste was found 1o
vary from momth to month and from site o site. The guality of food waste on compost pile variad
from fruit and vegetables, to tish, meat, breads, and all manner of food waste. A typical compost pile
was no grealer thua 5 X 5 meters square and was generally very localized on the farm yard.

Surveys conducted at the compost farms found thar these urga allracted significant mumbers of gulls,
starlings, crows. blackhirds and doves/pigeons. Nurnbers of starlings and black birds associated with
the comgost sites reached inro the 1000 ¢ ir the spring and fall. The numbers of crows and pigeons
would eften exceed 100's. In addition, the abundance of birds, and probably rodents, at these compost
sites also attracted hizher concentrations of raptors, particularly Red-tailed Hawks. Large numbers of
Turkey Vultures were also recorded associated with these sites during the fali migration period,
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Figure 6: Hall's Road Compost (F1)
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Figure 7: Whitevale Compost (F4}
Gull Numbcers by Species
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The following details each of the composl siles and asseciated gul! nunbers.
Haull's Boad Farm

O the four compast sites, this site lizs closest to the Lake Omtario svater front and is located dircctly
north of lake feome zull loafing and roosting sites  Laree concentratioms of gulls have haan recorded at
this sitc for a nuntber of veers (Henshaw pers comm). This site differs trom other compost sites iy the
stady area in that much of the compost material is used for soil enrichment (o grow vegelables. As a
resnlt the site usually comtains a number of compost piles and the spreading of compost omo adjacent
fields cueors resalarly, As a result large guantities of food is available for golls over a large area,

Figure 6 summarize the gull activity during the study pened, The maximam mimber of pulis, 11,919,
was recorded in the last week of March. The majonity of the birds wera adult birds (90%) dominated
by Ring-billed gulls (85%). Herring Gulis toralled 1400 (12%). From the March high, numbers
gradually decline to a low of § gulls during the breeding period. Dusing the post-breeding dispersal
period, numbers peaked at 2,499 Ring-bills tn July. During July through August. the number of
juvenile Ring-billed mulls averaged 330, representing 30% of the guils wiuch used the site. Numbers
dropped to less than 16 birds during September, the reason for which is not clear. as food was
available during this period. Guils appeared again in large rumbers during Oclober.

Based on observations made during the survevs, it was clear thar there was movement of gulls
between this site and the Brogk West landfill. In addition, during the breeding period, the direction of
the arrival and deparmsre of adult Ring-hilled (ulis indicate thar these birds were flying back and forth
from the St Marys colony at Bowmanville.

"I'he iumbers of gulls which use this site is startling, with numbers which ave comparable to those
recorded for a number of landfills in the general stady area, ie Town of Georging and Brock landfills
and far excesds numbers at other landfills, e Norih and South Mariposa, Bewdley, Eldon {Bird and
Hale 1993 this study). The awractivenzss of this sites to qulls as a {2eding area may be artbuted a
number of factors, including the easy availahiliey of food, the presence of large loafing fields which
are direcily associated with the site, and the sites close proximitv to the Lake Ontario water fromt.

Whilevale Farmn Cotpast

This large pig operation began in the spring of 1996, Gulls "found” the site during the Easter
weekend, the farmer reported that thousands of guils suddenly apoeared in the thousands. On April
8th, a survey of the site recerded 2,500 adult Ring-billed gulls. Though it #s nor certain, 1t 1s likely
that gulls moved throngh the landscape looking of an alternarive food source as Lhe Brock West was
closed for three davs during the Baster holiday period.

Fipure 7 summarizes the gell activity ac the site, Following the il discovery of the site, guil did
pot reappear until the post-breeding scasem. From that time gulls were contiimally recorded for the
site. During Aungust, mimbers averaged 3G0 guils, all most all juveniie Ring-bitled gulls. Numbers
peaked ar 1331 in the first week of Sepiember and then fell dramaticalty to less than 30 due 1o the
serathrward misration of the Ring-bills,



The predeminant use of this site by juvenile birds 13 of sigrificance, as it &y generally assumed that
few intand feeding sites are utilized by juvenile gulls. Juvenile Rmg-bills have been fypicaliv reporied
as oocurrme chose to the watartront and seldom in inland 1aral areas {Southern 1974, LGL 1974,
Dyavis and Miller 1989}

Green Biver Farm Compost

This aite has hbeen in operation from the late 80's. Tt is a large piggery with numbers varving from a
fow lundred pigs to over 1000, Much of the food waste which arrives at the farm 19 used to feed the
pigs, sn the compost pile is wsually nor larger tat a few square metsrs, Compost whick has been
accumulated through the winter iz spread onto fields in the early spring,

Throughout the years this site has become well known by the local "bdirding commumty ™ for its
significant gull numbers in the late winter and early spring. The site lies about 10 km inland from
roost sites and 15 in line with two other feeding sies, Brock West and the Whilevale Farm. During the
study period, gull numbers reached a maximum of 3,209 on the Mith of March, of which 5% were
Herring Guils {Fig 8). Numbers declined through March and by April. no gulls were observed. Gulls
remained ahsent from the site antil the Last wesk of June, when low osumbers, less than 100, were
recorded for the menth. The guils then left the site and were not recorded for the months of August
and Septamber. Discussions with the farmet found that from April through w Seprember a large
number of pigs had been raised and that littte compost was available. T'his may account tor the
absence of gulls during thiz period. In addition, during the summer and carly fall, few loafing sites ars
available as all the surrounding fields are planted with corn.

Mytbe Farm Composl

This =itz has been in operation from 1980°s to 1993, Tn 1993 the farm assers were sold and operations
stopped. The site is located approximately 8 km from the water fronL. In past vears many thousands of
slls have been observed at this site. Henshaw, (pers comm) reports that numbers have reached over
103,000 ealls ar this site in the late and early winter. however during this study gulls occarred in low
numbers and were absen: for much of the stady {(fig 91 At the start of the study 300 Herring gulls
wera recorded in the first week of March. Following this initial count, no gulls oceurred at the site
until the end of Tune, Low nembers (200 on average) of Ring-hilled sulls were recorded during the
meonrth of July., No gulls were recorded for the site past the month of July.

Ihe data colected fir this site tndicates, that pulls wvisited the site during the spring as it represented a
known feeding area to the sulls. The retrn of gulls foliowing the breeding scasen, ™ay again
represen an ofd feeding patiern by the local adult poll populatior:. The continued absence of food ar
the site resulted in the final abardonment of the site in Julv. These resulis supgest that historic, well
gatablished feeding site, are revisited by gulls vear after vear, and that site Bdelity is strony, even if
food 13 ahsent.



Figure 8: Green River Compost {F3}
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Figure 9: Myrtle Farm Compost (F5)
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5.0  Comparison of Gulls Numbers, Species and Age Class for Censused Feeding Sites

Fipures 5 and 10 show the distributicn of teeding gulls counred at the Brack West landfill and the four
compost sites during the stdy. Duning Lthe spring migration, 36% of the study area gulls were found
feeding ar compost sites. Only 16% of the gulls were recorded feeding ar Brock West during this
period. These low numbers at the landfll are a surprising result as other studies had shown that the
landfill was the primary teeding sire for the swdy area gulls during the spring (Harris and Davis 1994,
Bird and Hale Ltd 1995, LGL 1974.). However, the most mecent studies did not survey the sty
areas compost sites.

Puring the breeding period, when overall gull Bumbers were low, over 31% of the study areas gulls
were counred at the landfill, compared to less than 1% ar compost sites. Following the breeding
period, 11% of the sulls wore recorded at compost sites. The majority of gulls (72%) were o be
found at the landfill,

Figurcs 10, 11 and 12 show a compazison of cull species and age class during the post-breeding fail
migration period at Brock West and compost sites. Clearly the Ring-billed Guli is the dominant
spectes { = 85%:), feeding at all sites darmy this period. Large numbers of Herring Gulls were only
recotded at the landfill, with 12% of the gulls represented by Herring Gulls.

Following the breeding period. the age class composition ac the Brock West landfill was as follows:
Adults 83%, Tuveniles 11% and Immature 6% . At the Hall's Road farm compost, adult birds
represent only 64% of the gulls, while Juvenile birds were found in greater numbers at 20%. The
difference in age class numbers are sven more dramatic af the Whitevale farm compost site whers
06% of the eulls were juvenilz birds,

The arslysis of age class distribotion ndicates thal compost sites are parlicularly atteactive o juvenile
zulls., Studies sndertaken at landfills have shown that yvoung birds are less successtul at finding food at
than older birds (Verbeek 1977). Successful feeding at landfills requires the learntng of 4 number of
behaviors such as digging for food and opening hags and wrappers. Alio competition for feeding
space and food from older bitds and other species, as well as piracy, may reduce the attractivensss of
landf:ls to juvenile birds (Burger and Gochfeild 1983, Creip et al 1986, Monaghan et al 1986, Hackl
and Burger 1988, Verbeek 1977). In contrast to landsills, the compost sites int the study area generally
have fewer gulls, the food 18 casy to obain and safe quiet loafing areas are available o young birds.



I'tgure 10: GULL COMPOSITION AT BROCK WEST
LANDFILL DURING FALL MIGRATION
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Figure 11: GULL COMPOSITION AT WHITEVALE
COMPOST DURING FALL MIGRATION
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Figure 12: GULL COMPOSITION AT HALL’S ROAD
COMPOST DURING FALL MIGRATION
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6.0  Summary

Based on the smdy of the gull npumbers and feeding activitics in the study arca the following summary
statemients can be made:

In areas with large pull populations, Compost Sites van alrast large numbers (1000°s) of gulls.

The numbers of gulis feeding al compost sites can be equal to or greater than thase at Jucal
landfilis

Compost sites appear to be particularly atractive o juvanila gulls.

Gull mumbers at new compost site can increass significantly in a very shwrt period of time {ie
months).

Gulls will travel considerable distances to feed at compost sites, sven when alternative guality
food sources are closer to roost sites.

Gulls appear to show considerable site tenaciey ence a compost site has been established as a
traduional feeding area.

Compost sites in the vicinity of Airports should be considered o represeni a sigaificant
potential bird hazard to aircraft.

With respect to Ajrpont zoning regulations, restrictions should be placed o compost sites
which are similar to those for land[ilts.

In the geperal vicinicy of airports, Municipal and local planning authorities should be made
aware that composr sites represent a potential bird hazard to aircrafl and that this should be
reflected in land use planming policies and zoning.
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Wildfife program 1997

Vancouver International Airport has expanded its Wildlife Control Program
to, cover Twenty- four (24) hours a day seven (7} days a week. This demand has
seen the increase of personnel grow from four, (4) with full time and spares Is now
11 wildlife Officer. These officer patrol two (2} routes (see drawing) on airpott
lands, these routes cover both airside and groundside,

Costs have also increased and the estimated cost for 1997, for labour will be
more than two hundred thousand dollars ($200,000}, equipment and materials will
be more than sixty thousand dollars ($60,000). The above costs do not include
expenses for and additional test equipment or vehicles.

Monitoring programs jointly funded by the Airport Autherity and Transport
Canada, ficld test for worm control and grass cutting heights and insect control to be
parried out by the Authority

With new direction and changes in personnel the program will now monitor
and record bird information, species, types, numbers, dispersal technics, direction
after harassment and loeation on the airport.

Programs that will deal with the habitat grass length, vegetation control, test
programs with different grass variety ( Capary Grass), these programs witl include
test sites, to gather a variety of information,

New products, such as the Scare Away system, this system consisis of
propane cannon’s radio control or programable, the Ruggieri pistol and pyrotechnics
gquipment.

Projects to further remove arcas of land that the birds have used in the past,
netting ditches, installing Nix-a-Lite on the new airfield sigus rather than Hot Fool.
If approved in Canada for test uses Rejexit, could be used on grasses and ponding
problems during the rainy season.

Supervisor, Wildlife & Landscape



Bird Counts for the New Airfield

Sept 15 to Oct 15, 19%6

(rullg Gull 601
Ducks Amwi 200
Buck 1174
Gadw 2
hdall 2603
Pint 4
Teal 1931
(reesg Cago 10835
Water BDS . Chhe 127
Peeps Dowi 6
Dunl 529
Kill 874
Raptors Baea 2
Baow 136
Hawk S0
Kest 14
Merl 1
Noba 116
(Game BDS Rioph 103
Passering Basw 310
Nwer 1058
Sasp 239
Sosa 34
Star 8330
Total 29 330

Raccoon 1/ Cat 1
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Management of Canada Geese at North American Airports
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Introdection

We arc collaboraing on projects
designed ic propel state of the art
technologies toward the creation of
fully operative warning systems to
prepare  the FAA  for dangers
presented by the growing number of
Canada geese. With this powerful
capability, the Tower will be able o
instruct pilots how and when to
avoid imminent collisions with avian
hazards. Analogous technologies
exists for wind sheer; we are
ntilizing additional factors inherent
in biological systems in our rescarch
and development phase: these
include Nexrad, salellite telemetry
{Scegar et al. 1996a; 19960}, modified
flight {orecast models (Shannon et ai.
1996), radar, and modceling 1o plot
currenl goose trajectorics Lhal will
collide with aircraft. We  will
expand this capability in the short-
term and hope it will not require an
aviation disaster to fund the project's
completion and imstallation. This
project has the potential to identify
many risk-related bird species, we
are conducting experiments al JFK
with Canada geese because we
recognize this problem needs our
immediabe aliention

{anada goose populations in North
America and Europe are rapidly
increasing, reaching all lime highs in
1994, While the estimated number
of migratory Canada geese (those
migtating hetween Cuanada and the
L nited States) doubled in the last 25
years. Non-migratory Canada geese

in the United States, thosc that are
raised and stay in the United States,
have increased exponentiajly
{MacKinnon 1996); the current
number exceeds 1 million. The
rapid increase in the number of
geese is rellecled in the increasing
number of aircraft siriking geese
across the continent. Potential for
future aviaton disasters may be
reduced with appropriate measures
taken by permit issuing agencies,
however, it is unlikely that Canada
geese are going o cease to exist in
our airspace due lo  slight
modificetions in Fish and Wildlife
procedures, therefore, we need to
develep plans with hardware and
software to reduce the risk at our
ajrports.

Im 1993 North America’s Canada
goosa strikes resulted in the deaths
of 24 people and over $200 million
dollars waorth of damage to aircrafi.
At Port Authority airperts (JFK and
LaGuardia) alone we had three
major incidents: one at JFK when the
Air France Concorde struck geese on
June 3, 1995 resulting in claims for
$7.5 million dollars worth of
damage; Seplember 18, 1995 at
LaGuardia  Airport when a
Morthwest  Airlines Airbus  A320
struck 12 Canada geese and it cost
the airlines $2.5 million; and on
December 10, 1995 a Polar Air Cargo
Boeing 747 struck a flock of
migrating snow geese. which cosl
the carrier millions of dollars. No
one was hurt in these incidents

{Garber 1995a).

‘Thore have been 40 Canada geese
struck at JFK during the 17 vears



from 1979 Lhrough 1995, with a total
of 19 planes involved in incidents.
This is an average of 2.36 Canada
geese struck per year. Aithough this
represents only about 1 percent of ail
the bird strikes at JI'K, it accouns$s for
over 2 percent of the total aircraft
damaged or delayed duc to bird
strikes. During the first [ive vears of
record keeping at JFK (1979 through
1983} four Canada geese were
struck, which is an average of 8
geese per year; during this period 3
incidents occurred, two involved just
one goose, and the other involved
bwo geese. This totals .6 incidents
per year. Thuring the next 12 years,
from 1984 through 1993, 36 geese
were struck, which is an average of 3
Canada geese struck per year. That
is an increase of nearly 400 percent
(375%); durning these 12 years there
were 16 incidenls, 7 ol which
involved just one goose, and the
other 5 involved multiple strikes.
This totals 3.33 incidents during this
period, which is an increase of 222
percent. We  investigated other
airports to find if any others
reported increased  bird  strike
actvity due to Canada geese, and
although other airports rarely have
the data set that IFK has, there has
been a dramatic number of recent
goose strikes  at  other North
American airporls.  We conclude
that the number of Canada gecse in
the airspace surrcunding JEK has
increased  significantly in  rocend
years, and the number of birds
flving in the family groups has also
increased. This is probably because
New Yourk City and Nassau County
raised  juveniles  have  lower
niortalily than those raised in

L

northern Canada. At least, those
raised here encounter fewer dangers
than those raised in Canada that
have to survive migration, hunters,
and other predators, on theit way
down here.

Until recently, Canada geese did not
pose a significant threat to aircraft,
in fact, their numbers had decreased
significantly throughout the first half
of 1the century, so that by 1930 their
numbers and range were
significantly reduced from what
they had been 100 years ecarlier.
However, the Canada goose
situalion changed markedly in the
last few decades. Over the past
several vears wildlife managers
across Norlth America have reporied
a rapid increase in numbers of
Canada geese that now breed where
none previously brod.

Canada geese previously {lew
through New York's airways during
spring and fall, but never spent the
summer here. Canada geese have
many recognized races or
subspecies, cach is usually identified
by biogeographic variation, that is,
where they breed, and there are
recognized  phenotypes, usually
differing according to size; some
range in size from three or four
pounds, while others weigh 2bout
nine pounds. Each of the subspecies
nests in the northwestern United
Stales and Canada, and winters in
the United Slates. They occur in
grealest numbers along the coasts.
Migratory geese continue to breed to
the norib, however many geese
remain further south all year round.



Canada geese have adapted to the
changing environment created by
humans. The geese are attracted to
 short grass habitats ncar water.
Such areas were comparatively rare
throughout most of the United States
before the forests were cut and
urban and suburban  habitats
included patchwork of managed
lawns, grassy street sides, and the
occasional thousand acre golf course.
We crealed perfect goose habifats.
These areas were kept clear of
potential goose predators, and
humans liked i feed the geese with
the ducks. In addition, many geese
were kept as exohic pets at duck
ponds across the counlry. The
Canada geese could not Hy away
because their wings were flipped, so
thev staved around our homes and
bred. The young escaped and
continued to breed locally, and these
{ocal populations increased in size.
As the number of Canada geese
continues lo increase, so¢ does the
number of goose strikes; during
recent months planes have been
hitting geese in record numbers.

Strike Record at JFK

Regarding aircraft, the Canada goose
is a dangerous bird in several
respects: 1) it weighs an average of
10-15 pounds and is one of the
heaviest and densesl birds regularly
flying through JEK airspace, 2)
Canada goose bird strikes often
invalve [Tocks, which poses a greater
risk to aircraft than birds that {ly
singly, and 3} this species is rapidly
increasing in mambers jn aur area.

During the period from 1979
through 1993, 31 Canada geese hit
aircraft at JEFK {Garber 1995h). This
was less than 1 percent of the total
number of bird strikes at JFK. Of
these Canada goose sirikes, no one
was hurt, and two aircraft were
either damaged or delayed, which
was 2 percent of the total aircraft
that were either damaged or delayed
at JFK during that period. The trend
in Canada goose related aircrafl
collisions has remained constant
pver this period, averaging 1.2 geese
struck at JFK per vear, wilh a range
fram 0 to 3.

Even before Canada goose numbers
were rapidly increasing, at JFK we
stilk recognized them as & hazard to
aircraft; this was largely due to
when an aircraft struck & Canada
poose at JEFK on December 14, 1965;
fhe plane was left with an 8 inch
{20.3 centimeler) diameter hole that
penetrated 10 inches (254
centimeters) deep into a horizontal
stabilizer and this strike also left a &
inch (152 centmeter)  long
indenlalion on the leading wing
edge. Since 1979, three aircraft have
been damaged or delayed at JFK due
to Canada goose strikes. The total
strike record for Canada geese at JIK
since 1979 includes on goose struck
on Runway 4R on May 1, 1979, two
geese were struck Runway 13R on
MNovember 8, 1979, three on Runway
3L on May 14, 1984, two on
Runway 4L on September 27, 1964,
six on Runway 41, on May 9, 1985,
two on Runway 13R on March 23,
1986, one on Runway 4R on October
10, 1988, three on Runway 4R on



March 5, 1989, one on Runway 41 on
July 28, 1989, one on Runway 4R on
March 29, 1990, one on Runway 13R
on May 28, 1991, four geese were
struck on Kunway 4L on MNevember
9, 1991, two were struck on
SEptember 6, 1992, one on Runway
AR on Neovember 13, 1993, one on
Runway 221 on Aprit 9, 1994, one on
Runway 3K on November 10, 1994,
two on Runway 221 cn March 21,
1995, and the Air France Concorde
incident on Runway 221 on june 3,
1995 when five geese were struck
December 10, 1995 a Pelar Air Cargo
Boeing 747 12 to 15 miles from JFK,
on its approach, while over water al
7,500 feet, struck a flock of Canada
geese,  Kent Scott, Polar Air's Vice
President of Flight Operations spoke
to the pilot of the aircraft who
identified the birds as Canada geese.
The pilot said the main landing
lights were turned on at 18,000 feet,
“which usually has an effect on bird
activity, they’ll wheel away if they
can.” As soon as lhe aircraft came
out of the clouds the pilot saw a
flash of white, which he thought was
lightning, and then the instant before
jmpact he saw a flock of Canada
geese. When they hit the birds the
airptane shuddered violently, the
pilot and copilot thought they had
lost the plane. You know somelhing,
is terribly wrong when a 750,000
pound aircralt (when fully loaded)
starts shaking violently. Kenl Scott
said Lhis was the mosi violent
incident he's heard about from any
pitot during all his years as a pilot
The  birds  caused extensive
structural damage to the aircralt
Two engines were replaced and

there was major damage to the body
of the plane.

Recent Strike Revuord at Otlher
Airports

The growth in Canada goose
populations across the United States
is reflected in the number of goose-
related incidents. In June 1993 a
Boeing 737 was taking off from
Calgary Airport in Alberta, Canada
when it struck 80 ring-billed gulls
that were at the end of the runway.
The plane was too close lo the end of
the runway so it could not abort;
instead it gained enough altitude to
loop arcund and immediately land
again. Two engines were damaged;
luckily no one was hurt. In the
autumun of 1993 12 Canada geese
were involved in a strike wille a
KLM Boeing 747 that was landing at
the Calgary Airport in Alberts,
Canada. One engine was knocked
cut and there was considerable
damage to the fuselage. The total
damage amounted to $4-5 million.
During, the winter of 1994-1995 a two
Canada geese were involved in a
strike with a Boeing 747 which was
taking off from Fort Meyers, Tlonda.
The geese wenl through the plane’s
riose cone and the aircraft had to
land in Orlande, Florida,

The Canada goose slrike at JTFK on
Tune 3, 1995 occurred when an Air
France Concorde was just about to
land on Runway 221 and several
geese hit the fusclage, and geese
were sucked through two cngines
both of which caught fire and had to



b shut off. Luckily ne one was
hurt, however an estimated $7.5
million dollars worth of damage
occurred (according fo the lawsuit
Afr France filed against the Port
Authority of New York and New
Jersey). August 22, 1¥5 a
Continental Airlines Boeing 757 hit a
flock of Canada geese just before
touching down at Seattle-Tacoma
International Airport
that were killed damaged the
aircraft's nose cone, which contains
the aircraft’s radar.  The plane
landed safely and no passengers or
crew were hurt.

Airport Operations at Washington
Dulles Inlernational Airport in
lierndon, Virginia reported a
Canada goose strike on November 6,
1992. The strike occurred during the
day, the aircraft was a BA-3200
(Dewey 1985}, On November 3, 1994
there was what the aicport idenfified
as a possible Canada goose strike
that cccurred at night to an F120; the
airline reported damage to the
aircraftt.  May 12, 1995 a dead
Canada goose was found on the
runway at, bui the sirike was never
reported by a pilot  Then on
September 14, 1995 a Boeing 757

landing at Dulles International
Airport struck 10 Canada geese at
7:30PM. The multiple strike

damaged both engincs, both wings,
and the radome; no one was hurk

On September 22, 1995 a Boeing 707
United States Air Force E-3B
Advanced Warning and Control
System, or AWACS, jet struck
Canada geese when taking off at
Elmendorf Air Force Dase, just north

The 9 geose

LY

of Anchorage, Alaska. Carla Dove
of the Smithsonian Instituton’s
Dhvision of Birds cxamined the
feather samples (personal
communication) from two engines
and made the positive identification.
The $180 million [our-engine aircraft
lost power in two engines, which
was sufficient lv cause it to crash
two miles from the end of the
runway. All 24 people aboard were
killed (22 Americans, 2 Canadians).
The way $180 million was calculated
is the Boeeing 707 was werth
approximately $30 million, the
equipment on board and AWACS is
valued at $150 million, and although
normally the 24 people’s lives would
be wvalued al %235 million each,
becanse this was the Undted States
Air Torce, no one can sue, so the
additional $60 million is nol part of
the calculation,

Another gooserelated bird sirike
occurred September 25, 1995 when
the jet House OSpeaker Newl
Gingrich, the Republican from
Georgia, and his wife, were flylng m
was taking off from a small resort
island in Michigan. No oac was
hurt when the small jet ran off Lhe
runway on  Mackinac  Island,
Michigan after striking four Canada
geese, Their Cessna Citation aircraft
hit a flock of geese that was on the
runway which scallered as the plane
appreached. The aircraft had just
begun its ascenl when it hit the
birds. The pilots were verv shaken
when at least two geese were sucked
innlo the right engine, while two
others hit the leading edge of the left
wing. The collision caved in a 14
inch portion of {he wing. No one



was hurt when the plane aborted its
take-off, skidding to a stop 30 feel
off the end of the runway.
Obviously, the plane should never
have been cleared for make-off with
geese on the runway.

La Guardia Airport

‘There was a Canada gnose strike at
La Guardia Airport on September
18, 1995, A Northwest Adrlines
Airbus A320 was landing on a clear
evening when Canada geese were
seen and struck. Twelve geese were
seen and struclk; no one was hurt in
the incidenl. Goese slruck  the
radome, windshield, mose, engine
#2, fusclage, landing gear, and the
tait. Engine #7 was shul dowr;
dollar estimate of the damage has
been placed at $2 million, and the
estimated cost due {0 loss of revenue
from the 48 hours during which the
aircraft was out of service was
$500,000.

Omn October 2, 1995 a probable gnusé
sirike at LaGuardia Airport involved
a U.S. Air Shuttle 727/225. It was a
clear evening when the plane was
taking off when one bird struck
engine #2, which was damaged. The
engine instantly flamed out; there
way internal damage that resulted in
the cngine having to be rebuilt. The
Estimaled cost of repairs was
©150,000 and an additional $20,800
was the other cost due to lost
revenues.

On October 24, 199 an American
Airlines MD-80 (Flight 342 wiih 101

passengers and a crew of 5} landing
al La Guardia Adrport at 10:43 PM
reported a bird strike on Runway 22.
Runway 4-22 was closed until 11:10
PM for inspection and removal of 5
Canada geese near the Marine Air
Terminal. No ohe was hurl, the
plane was not damaged, and
because  Runway 1331 was
available, and due to the slow braffic
at that hour, no delays occurred.

Growing Risk

While cerlain gull species are far
more numerous and account for a
greater percent of the fotal number
of bird strikes at JFK, Canada geese
account for an important rsk that is
prowing across the conlinent. And
in light of the fact that a large
percent of gooserelated strikes
resull in signilicant damage to
aircrafl, this species’ behavior needs
to be monitored and managed to the
best of our ability. At JFK, the
possibility of a goose-related strike
exists throughout the year.

During the summcr months mosi
Canada geese in the [amaica Bay
arca are located near the ponds at
jamaica Bay Wildlife Refuge (Burger
ot al. 1983; Garbher 1995h), although
some can be found in the vicinity of
JFK. The habils of Canada geese
continue to change rapidly, and we
are on the constan! leokout at JEK o
be sure we koep the birds away from
the runways. A particularly serious



problem that increases in severity
cach vear comerns the Dirds
changing breeding behavior. With
Canada geese breeding throughout a
vast range south of where they were
previously found, this species
continues to increase in number
throughout the area, raising issues
that were never confronted before.
They have become common on golf
courses, parks and reservoirs, buf
only at airports arc the goose-relaled
problems really life-threatening. JTK
has suitable breeding locations that
could sustain a large breeding
populalion, so vigoraus efforts must
be sustained to continue to kecp
geese from becoming eslablished on,
or near our property. The TPort
Authority of New York and New
fersey will continue to aggressively
keep geese off J[TK.

Abundance

Not oo long ago this abundant
migrant and winter visitor along the
coast was only relatively common in
ihe area. Inland most geese were
just heard and seen during
migration when chevrons flew
overnead. With the changing habits
during the past 40 years, (anada
geese now commonly breed where
they used to only spend e winter.
And after breeding in arcas where
they used to just spend the winter,
they remain through the winter
Jamaica Bay Wildlife Refuge has
Canada geese present all year round.
In addition, recent data we have
accumulaied from bamdd recoveries,
we are finding the yoose populations

in the Jamaica Bay vicinity are
attracting recruits from New Jersey,

Meanwhile, the northern breeding
stocks are declining in number,
perhaps due to bad weather in the
north during the past several years,
or in part due to the increasing
competition they receive from their
conspecifics when the northern
breeders are on their overwintering
grounds. Many people are upset
with the burgeoning numbers of
Canada geese; they are  not
appreciated by those golfers whe
don't like stepping in goose plop
(which locks like a small dog's

feces). I[Home owners might

disapprove of geese grazing in the
backvard for the same reason. Bul
we have only oursclves lo blame.
Canada geesa were commonly raised
in captivity and many escapes never
went far [rom the roost. Instead of
migrating north, after having been
penned in and bred in these
southern regions, their behavior was
forever altered, and now their
offspring are increasing in number
like rabbits.

(Canada geese have bred on the
airport, and we are doing everything
wilhin our power to control this
behavier. When we reported the
first Canada goose nest on JFK to the
United States Fish and Wildlife
Service, we were informed we coudd
not destroy the nest, harass the
parenis, addle or oil the eggs. It was
not long afterward that an Air
France Concorde hit several geese
when landing at JFEK.



Management

In the vicinity of JFK, Canada geesc
naturally eat cordgrass,
widgeongrass,  spikerush,  sca-
lettuce, naiad, glasswort, eelgrass,
bulrush, and saltgrass {(Martin et al.
1951]. However, they have
expanded their diet to Jinciude
grazing on manmade lawns and
fields, where thay eat vegetation that
previously were not part of their
diet. Current long grass and water
management aimed at reducing gull
hazards is alse recognized by airport
personnel as a useful mechanism for
controlling geese, since they graze in
short grass areas. We will continue
to monitor our selecied grass heights
and times during which we cut the
grass to determine if we need lo
consider modifving the regimen to
conlrol any potential [uture goosc
incursions. To date, lhe vegetabion
and  watcr management, in
conjunction  with our ongoing
nonlethal harassment  techniques,
which include the use of
pyrotechnics, has been successful. It
needs to be added however, that
because of the nest found on JFK in
1945, and the recognition that we
must step up our cofforts to control
the potential future eslablishment of
other geese on the airport, we
interspersed nonlethal harassment
techniques during the summer of
1995 with kcthal techniques. When
we received a lederal permit 1o shoot
20 Canada geese, we judiciously
chose the best epportunitics to make
the point known to the groups of
geese that were resting on  the

airport at different intervals during
the summer.

The areas at JFK where Canada
geese are most likely to rest and
graze have been identified and they
are visited twice each day. If any
geese are there they are harassed.
The 20 geese that were shot this
summer were shot during this
harassment, which  significantly
affected the [requency with which
these birds are found en or near the
airport.  But because new geese
continue fo find suitable habitaity tc
rest on the airport, we continue tfo
seek them oul and harass them,
significantly reducing the number of
geese that fly through JFK airspace,

Future Work

Considering the risk involved {rom
Canada geese, this is not a problem
that the aviation community can
afford to overlock. We need to
anticipate the informational needs
we will require to effectively
manage this growing problem. At
prsent, our information is limited
because this problem has only
appeared to be a real problem for
several months at most 1t is too
early lo know whether this is a
growing problem, or if this series of
goose  sbikes was  just an odd
coincidence.  We helped convince
Fish and Wildlife that they need ic
consider better management
metheds to bring nen-migratory
Canada goose populations in check.
They recently issued a Draft



Envirenmental Assessmenl
regarding permit issuance for
control of injurious Canada geese by
the Fish and Wildlife Service (Trost,
Wilds, Kokel, and Schmidt 1996).
While they are invelved in this
process that may not lead to an
adequate resolution of the problems
of geese and planes, we will advance
our capabilities so we can develop a
capability that provides
instantaneous information about
where geese are and when they
might collide with aircraft Qur goal
is to advance current technologies
that lead to measures enabling us lo
reduce escalaling risks from Canada
gecse at Port Authority of New York
and New Jersey airports.

Nesting Geese

To address questions regarding
where the goese are nesting in the
area we have been surveying
colonial breeding water birds near
our airports,. 9% of the most
hazardous bird strikes at JFK,
LaGuardia, and Newark Adrporis
are due lo species that just began
nesling in the Port District.  Several
of these species are eitber rapidly
increasing in number, or have the
poteniial to increase exponentially.
As numbers increase, sirikes are
predicled to increase. To manage
the problem, we benefit from
knowledge about the svurce uof the
problem.

To learn more about the populations
of birds causing these problemts we
have been conducting surveys to

mn.

moniter he colonies that potentially
affect safe aviaton. Cormorants,
herons, and egrets have not pesed a
significant hazard to safe aviation at
our airports, however, in recent
years, Supporling these efforts helps
Port Authority gain the data upon
which wc can make knowledgeable
management decisions. In addilion,
this work foslers a more
understanding relationship with
other parties also interesied in the
FPort of New York and New Jersey.
Our ongoing  eflort to mwaintain
annual breeding records that are
correlated with strike rates is part of
owr hird hazard management
program. The Port Autherity has
collaborated wilh the Sierra Club,
Audubon  Society, National Park
Service, and the Baykeeper. The
I*ort Authority has been supporhing
ciforts to survey birds on Joco Marsh
{and olher islands in Jamaica Bay}
near John F. Kennedy International
Airport, as well as on Shoolers
Island, Prails Island, Isle ol
Meadows, near MNewark
International Airport, and on South
Brotiher Island, North Brother Island,
and Rikers Island near LaGuardia
Airport.

Laughing gull surveys have been
instrumental in our gitll
management program. To avoid
mute  swan  involvement  in
potentially disastrous  aviation
collisions, the Port Authority has
been working with lhe National
Park Service to keep swan
productivity to a bare minimum.
Canada goose surveys enabled us to
receive our first permit ever in 1992
to conirul this species al JFK from



the United States Fish and Wildlife
Service. However, swans, geese,
and gulls are increasing throughout
the region.

LaGuardia has been having many

more significant goose strikes than’

JFK. We investigated reasons for the
greater risks there, and found high
numbers of geese in the area. We
learned that large numbers of
Canada gecse arc nesting at Rikers
Island, direcly  adjacent to
LaGuardia, when we surveyed the
island in 1996 for the first time ever.
We alse surveyed colonial nesting
waterbird nests on other ncarby
islands and found swans have begun
nesling on South Brother Island,
adjacent to Rikers Island. Great
black-backed and herring gulls are
nesting on South and North Brother
Islands at some of the highest rates
2ver.

This work {5 endorsed by the
governmental regulatory agencics
that advise the Port Authority's bird
hazard program. We have no reason
to argue with fellow conservationists
who support efforts to  bolster
populations of herons, egrets, and
cormoranis, when these birds do not
cause any serious problems at the
region's airporis (although we do
have reason for concern  when
cormorants start a breeding colony
on onc of our airports - as was the
case in 1996 at JEK).

Gulls, geese, and swans, however,
are often in need of management,
since these species both account for
the grealest number of slrikes and
damage to  aircraft  at Port

1t

Authority's atrports. The fact that
cerfain environmentalists also see
the need to manage some of these
bird species creates the potential for
cooperation. We hope the surveys
we are condacting and data we
gather on and near our aispoerts will
lead 1o permils thal will enable us to
improve aviation safety.

Flightless Geese

Tuly 22, 199% with John Nolan we
surveved the flightless geese in the
immediate vicinity of JFK. There
woere none on the airport, there were
no flightless geese al Springlield and
Brookville Parks because the geese
have no protection from dogs and
raccoons at these parks. The ponds
aren't large encugh to give the geese
protection from dogs. There isn't as
much food as is available at Baiselev
and North  Woodmere Parks.
However, we did =see & al
Springtield Park, and 24 al
Brookville TPark, but there were
geese that had flown in now that
some had begun bo fly again. The
Nassau County Flood Control Area
had 24 geese which had been there
through the flighHess season; they
bred there. At Baiseley Park there
were 330 flightless Canada geese.
North Woodmere TPark had 200
Canada geese.

Several hundred geese continued to
frequent these areas throughout
August and most of September,
hawever, before the Canada goose
migration began, the number of
geese in the area began o prow very



rapidly. This was an apparent
response to the 1996 September
Canada goose season that had never
existed before. The New York State

Department  of  Envirenmental
Regulation responded to  the
growing number of geese

throughout the state by opening a
September huniing season, however,
“New York City was a protected arca
for the geese. Therefore areas ol
Nassau and Suffelk counties focated
at least 150 yvards inland of mean
high tide of tidal walers had a
hunting season from September 3
through September 25 and all other
areas of Nassau and Sutfolk counties
had an wpen goose season from
September 16-25.

Immediately after the beginning of
this [irst time ever hunting season
the number of geese in the JFK area
increased 10 fold  {John Nolan,
personal communication; JEK Bird
Cantrol Unit estimales), and this was
foliowed by peese that started
grazing on the landside of the
airport for the first bme ever,
September § was the first day they
came to the airport; two families of
geese landed here about 5:00PM and

grazed near the Van Wyck
Expresswav. The next day more
familics were atlracted and omn

September 10th there were over 30¢
peese grazing on the landside near
Federal Circle. Withou! using any
ethal means we scared them ofl on
foot on the 10th, in a car on the 11th
{wlen there were cnly half as many,
and they fled more readily), and by
car and on foot on the 12th (when
the number was further reduced by
R0%. On the 12th family geoups of

Canada  geese  were  giazing
elsewhere on the airport  Afler
several days of harassment, by the
13th, there were only 3 family
groups found on the entire airport,
which we scared off. None returned
for several days, and then two
family groups appeared at one of the
locations, so we continued lo scare
them off as appropriate. None of
these birds were migratory Canada
geese, rather they were all residents.
We know this because migration had
not begun vet according lo Frank
Phillips {personal communication),
the New York State Department of
Environmenial Conservation's expert
on waterfow].
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Raptors at John F. Kenncdy International Airport
' in New York City

We analyzed the risk at JFK posed by raptors stuck by aircraft. We considered
suggestions made by the UUSDA that we poison mammals to eliminate "rodent-cating
raptors.” The USDA based their assertions on the number of rodent-eating raptors struck
at JFK, however, we feel their conclusions arc erroneous. We provide results from our
mammal research and show how the TUSDA allegations were wrong when ihey told us
357 rodent-eating raptors have been struck between January 1, 1972 and September 3G,
1996."

We show few rodent-eating raptors are struck at JFK cach year, and an explanation Is
provided why raptors apparently provide & net positive factor for safc aviation at ths
airport. We conclude at this time, not to take the USDA's advice, ard opt not to polson
mammals living at JFK because the numbers do not support such & decision. in addition
it is our opinion that the management strategy recommended by the USDA would lead to
other problems, by endangering other animals, and therefore passengers flving in and out
of JFK due tu secondary poisoning (Garber 1989a, 1989b, 1989¢). Hurt and sick birds
are dangerous at an airport because they hang around, draw in other birds, and pose a nsk
of being struck by aircraft.

Raptor Strikes at J¥K

from 1979-1995
Golden Eagle 0
Bald Eagle 0
Tuckey YVulture ]
Black Vulture 0
American Kesirel 46
Merlin 1 (1990}
Peregrine Falcon 14
Osprey 1¢

Red-shoulderad Hawk O

Ik



Red-tailed Hawk
Broad-winged Hawk
Rough-legged Bawk
Northern Harrzer
Northern Goshawlk
Cooper's Hawk
Sharp-shinned Hawk
Gyrfalcon

Common Barm Owl
Snowy Owl
Long-gared Owl
Short-eared Ol
Burrowimg Onwl
Northera Saw Whet Onwl

Lh —
tad

Taotal

253 (1 of which - the Merlin,
was & 1996 strike, all the rest
are from 1979-1995)

{¥f these, the American kestrels struck at JFK are primarily those coming through our
area during fall migration. During this time they are nol at JFK for rodents, rather we see
them constantly catching insects, usually grasshoppers.

NUMRBER OF AMERICAN KLSTRELS

STRUCK BY MONTH AT JFK
FROM 1979-1993

25 .
20
15

10 ]

| s B ;
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Alikough bam owl strikes represent & large proportion of the USDA's list of "rodent-
eating raptors,” the number of barn owls struck at JFK has declined considerably since
we: shul fhe surrounding landfills down. As the landfills were capped and successienal
vegetation covered the vast rodent feed lots, we saw a concomitant decline in barn owls
at the airport. Yet, we expect the barn owls to recoup slightly as the number of barn owl
boxes in the area increases, as part of the National Park Service's continued efforts to
bolster their numbers in the Jamaica Bay Wildlife Refuge. We expect this to jead to a
continued trend toward slightly more barm owl strikes at the airport.

NUMBER OF COMMON BARN OWLS
STRUCK AT JFK FROM 1975-1995

18
16 )
14 3
12
10 /
1 || I'
PNEIEE S 3
4
2
0 !

79 31 835 £5 87 BF 91 B3 45

Regarding short-cared owls, the trend in strikes at JFK has also been decreasing
dramatically, as can be seen below.

NUMRER OF SHORT-EARED OWLS
STRUCK AT JFK FROM 1979-1995

9 B1 B3 ¥& 87 BE 81 93 95



Together, we do not regard ospreys (16 strikes) as "rodent-eating raptors.” They eat fish.
The kestrels (46 strikes) coming through, as we have shown, eat insects. The short-eared
owls (35 strikes) arc 50 rare at JFK now we no longer consider them a problem (for now
at least). And barn owl strikes (113 strikes), as we have explaincd, are also down
considerably. The lone burrowing owl (1 strike) struck here was an anomaly, because
they virtuallv never occur this far north. In addition, peregrines {14 strikes) are bird-
eaters, not rodent eaters, as are merlins (1 strike in 1996), as well as a large proportion of
the diets of other raptors that come through our airspace. Therefore, we have determined
that {216 strikes) §5% of the raptor strikes {ospreys, kestrels, peregnines, metlins, short-
eared owls, and barn owls) really are not a problem  [n addition, long-eared owls (3
strikes) are small and not considered by us to posc a threat to safe aviation.

We have struck no golden eagles, bald eagles, mirkey vultures, black vullures, red-
shouldcred hawks, broad-winged hawks, northern goshawks, cooper's hawks, sharp-
shinned hawks gyrfaleons, or northern saw-whet owls, and have no reason at this point to
manage the airport in a nanner to reduce the miniscule fsk they might pose at this time.

American kestrels struck at JEK are primarily those coming through our arca during fali
migration (Garber 1996). During this tume they arc not at JFK for rodents, rather we ses
them consiantly catching insects, usually egrasshoppers. Altheugh barn owl strikes
represent a large proportion of the [JSDA's list of "rodent-eating raptors,” the number of
barn owls struck a1 JFK has declined considerably since we shut the surrounding land{:lls
down. As the lundlills were capped and successional vegetation covered the vast rodent
feed lots, we saw a concomitant decline in barn owls at the airport.  Yet, we expect the
barn owls to recoup slightly as the number of bam owl boxes in the area increases, as
part of the National Park Service's conlinued efferts to bolster their numbers in the
Jamaica Bay Wildlife Refuge. We expect this to lead to a continued trend toward
slightly more barn owi strikes at the airport.

Regarding shori-cared owls, the trend in strikes at JEK has also been decreasing
dramatically. Together, we do not regard ospreys (16 strikes) as “rodent-eating raptors.”
They eat fish, The kestrels (46 strikes) coming through, as we have shown, eat insects.
The short-eared owls {35 strikes) are se rare at JFK now we no lenger ceonsider them a
problem (for now at least). And barn owl strikes (113 strikes), as we have explained, are
also down considerably. The lone burrewing owl {1 strike) struck here was an anomaly,
because they virtually never occur this far north. In addition, peregrines {14 stnkes} are
bird-eaters, not rodent eaters, as arc merlins (1 sioke in 1996), as well as a large
propottion of the diets of other raptors that come through our airspace. Therefore, we
have determined that (216 strikes) 85% of the raptor strikcs (ospreys, kestrels,
peregrines, mezlins. shori-cared owls, and barn owls) really are not s problem. In
addition, long-eared owls (3 sirikes) are small and not considered by us 10 pose a threat
10 safe avialion.

We have struck no golden eagles, bald eagles, rkey vultures, black vultures, red-
shouldered hawks, broad-winged hawks, northern goshawks, cooper's hawks, sharp-



shinned hawks gyvrfalcons, or northern saw-whel owls, and have no reason at this point to
manage the airport in & manner to reduce the miniscule risk they might pose at this time.

The remaining raptors struck at JFK account for a relatively small number of strikes per
year. As of October 17, 1996 most of the rapior strikes at JFK for the year are in keeping
with what we expected. It is noteworthy that there were 2 short-eared owl strikes (1
struck in January, 1 struck in February; certain years mare short-zared owls come out of
the porth, but generally the number struck at JFK has been very low during the past
several years). 1 red-tailed hawk was struck in January, however, during the summer and
autumnn when the JFK Falconry Frogram was in effect, we had no red-tailed hawk
strikes. 5 northern harriers were struck; 2 in February on the 27th, 2 in May on the 8th,
and 1 on June 5. For with this wingspan {42 inches), harriers are very light because they
hunt by scaring much of the time, which is accomplished with the high wing surface to
weight ratio. Therefore, it is not likely with so few strikes that one is going to cause a
crash. We had our first merlin strike here in 1996 ever {September 2%) which was very
unusual.

The 6 barn owl strikes this year were all struck from Fuly through September These
birds may have been attracted to JFK because they were unable to successfully feed as
efficiently on their normal feeding areas during the summer because it was wet and not
very hot, which created thicker vegetation, making il harder to see potential prey. As a
result, JFK may bave had more lungry barn owls feeding where there are more open
areas. If this is the case, then 1996 shouid prove to be an anomaly. Don Riepe of the
Nationa! Park Service, Chris Nadareski of the New York City Department of
Fnvironmental Protection, both of whom are involved with efforts to mcreasc the
number of barn owls nesting in the Jamaica Bay Wiidlife Refuge, and 1 felt this year's
unusually thin barn owls when handing them while banding them as part of our ongoing
collaborative research concerning airpert avian risk management. Data from the next
several years will prove useful in determining barn owl strike trends. As expected, the &
kestrels struck this year were all struck during fall migration (August through October)
when they were eating grasshoppers.

Results of JFK Small Mammal Survey

in cooperation with the New York S$tate Museum, JFK conducted a small mammal
sucvey in which we were testing for relative abundance in different habitats. We sef traps
for 4 nights at 80 stations, Cach station had 3 soap traps and 1 pit trap, with a total of
320 traps (231 rodents were caught in 1,280 snap trap and pit wrap nights). The stody
was conducted on September 28, 29, 3¢, October 1, and 2, 1956,



Experimental plots incinded:

Wetlands

1y wet shrubland (red maple, Kalmia angustifolia, Sphagnum sp., Drosera romngdifolia,
and Lycopodium adpressum) (4' high}

Peromvacus jeucopus 34

Microtus pennsylyanieus 11

iotal 45

21 wet grassltand (sedge, rush, and switchgrass) {5' high)

Peromyscus leucopus 10
aicrotus pennsylvanicus 10
Mus musculus 5
Ratmis norvegicus !

total 20

3) coasial Phragmites habitat (8' high)

Peromyscus leucomis 11
Microtus pennsylvanicus 13
Mus musculus Ll

total 25

Forest

4} stand of gray bicch (20" high}

Peromyscus leucgpus _ 22
Microtus pennsylvanicus _2
tolal 24



53 high bayberry shrubs (8" high) and switchgrass (33" high)

Peromyscus leucopus 31
Microtus pennsylvanicus 7
Mus muscuiug A

total 39

6} switchgrass interspersed with some low bayberry shrubs (35" high)
Microtus pennsylvanicus 7

Mus muscylus 3
total 10
Dry Grassland

&) switchgrass interspersed with some low bayberry shrubs {35 high)

Microms pennsyivanicus 7
Murs muscutus 3
totaf 10

7) mowed field (grass 4" high)

Microtus pennsylvanicus

[

total 3

Wel Grassland

2) wet grassland (sedge, rush, and switchgrass) (5' high)

Peromyscus leucopus 10
Microtus pennsvivanicus 10
Mus musculus 5
Ratius norvegicus -k

toral 26



3} coastal Phragmites habitat (8' high}

Perpmyseus leusopus 11
Microtus pennsylvanicus 13
Mus musculus _1
total 25
Wetlands {n =23, mean = 32)
Wet Grassland (n=2, mean =25.5)
Shrubs {n=2, mcan — 24.5)
Forest {n=1, mean = 24)
Dy Grassland fn= 2, mean =25.5)

List of Mammals Raptors Might Eat at JFK

Eastern Gray Squirrel {Sciunus carolinensis) %o

Tt is unlikely that many easiern gray squirrels are eaten by raptors at JFK, comsidering
how few live on the airport. There are not Jarge numbers anywhere because we de not
plant their preferred tree species, [arge-acorned oaks and hickories are far more
numerous in many city parks. In addibon, few airport squirrels ever get fed, unlike in
urban parks.

Muskrat {{ndatra zibethica)

uskrats inhabit marshes, ponds, lakes, and streams where they utilize a range of habitat
and vegetztion. Their diet includes a variety of plants, clams, fish, and frogs. They were
found at JFK between the 4s in the many ponds and nearby marshy areas (United States
Department of the Interior Fish and Wildlife Service 1976) as recently as 1976 and the
mnuskrats survived until their habitar was destroved as belter drainage was provided, and
low arcas were filled. During the winter of 1989-1990 cne of the immarture bald eagles
overwintering at JFK ate a muskrat, although | cannot be certain where the rat was
captured. If there are still muskrats on the airside, their numbers are far fewer than in
previous years when there was much morc appropriate habitat avallable. Muskrats are
stitl be found in small ntumbers on the airport. On airside there is a small population in a



fresh water welland east of the 4s, and on landside suspicious looking roadkills have been
seen by Ogden’s building near Federal Circle.

Muskrats are common at Gateway National Recreation Area. May 2, 1990 when in the
field with Mike Moran and George Cook at Newark International Airport, checking the
area where they plan to extend the rumway, we saw & muskrat in one of the wetlands.

Big Brown Bat (Eptesicus fuscus)

Thicre has never been a reported bai sirike at JFK. I cannot say whether this is because
bat species are not particularly cominon in the area, bat sonar enables them to avoid
aircrafi, or because the Bird Control Unit never sees bats when deing their patrois. It is
safe fo say that bats do not constitute 2 major danger to aircraft at JFK, probably because
the spectes that inhabit the area are small and do not fly in large groups. The only bats
that cause risks to aviation, to my knowledge, are fruit bats (Megachiroptera), which are
tnuch larger than any North Amencan bais (Microchiroptera). It 1s unbikely that the few
bird species in the area that are bat predators weuld be attracted to JFK, because the local
avian bat predators take only an occasional bat, largely becanse the two groups are
temporally allopatric {(Garber 1977). More than likely, bat predators would probably
benefit safe aviation by reducing the number of bats in the area. Sparrow hawks have
been observed feeding on bats (Garber 1977), and spamow hawks, or kestrels, are
common here, but this behavior has been observed on only a small number of occasions.
In any event, to watch for bats when they emerpe from hibernation, they first appear
when fiving insects begin to emerge, which is usually on wanm evemings ranging from
the high 30z to mid 50s Fahrenheit, not much sooner than late March. T saw my first bat
of the season on March 25, 1996 in Central Park when it was 54°F; small insects were
out {probably gnats or related small dipterans), and the second bat I saw 1n Central Park
was on March 31 when it was 49°F. Large numbers continued to be seen flying over
several of the park's open areas throughout the summer., Most recently, I saw bats in
Central Park as it was getting dark during the evening of August 7, 1996, I beheve these
were small brown bats, but I have also seen big brown bats in Central Park.

Black-Tailed Jack Rabbit (Lepus californicus)

Black-tailed jack rabbits have been at JFK for years, and they are still here living on the
airside of the airport. How and when they were introduced is open for speculation.
Connor {1971) wrote jack rabbits had been intreduced to certain limited areas in westemn
and centrat Long Island, New York They were here in 1969 (Wilcox 1977). Chevalier
(1995, personal communication) sawd they werc here when he first worked at JFK in
October 1957, He felt the rabbits escaped from a shipment. I have heard people say they
escaped when a crate of jack rabbits broke open.

JIF



My feeling is that during Easter season each year, when pet shops sell baby ducks and
rabbits, many crates of rabbits come through the airport and it is possible that some
escaped at such a time. But even mote likely, children or their parenis often tire of their
Easter bunnies when the bunnies bave turhed into rabbits. Children's parents become
intcrested in finding new homes for their pets, and in the process many get dumped. We
know people drive by Rockaway Boulevard and release unwanted animals at JFK, so it
would not be surprising if jack rabbits were initially introduced in this manner.

At present there are approximately 150 jack rabbits living at JFK, most occur from Kilo
east, however on occasion they are also seen west of Kilo along the Bay Runway.
Occasionally onc gets runover by Port Authority vehicles, but usually they stay under
cover and are eaten by larde raptors, primarily snowy owls and red-tailed hawks. In
1996 the first voucher specimen from JFK. was donated to the New York State Museunm
in Albany (the rabbil was caught on October 18, 1996 by Hildic Bird, a Harris' hawk that
was part of JFK's Falconry Program;.

Shoutd jack rabbits ever be considered a significant threat at JFK their numbers could be
significantly reduced if not entirely eliminated by allowing the Harris' hawks to regularly
take them. AL this time, however, there is no data that indicates they pose Such a
problem. It should be mentioned that JFK's bird stike record does not include
information about mammal strikes and therefore we may have a larger jack rabbis
problem than we realize. At this point we cannot say with certainty if a problem exists or
not, so we have no plans to purposefully reduce the airport's rabbit populatior.

Lastern Cottontail Rabbit { Svivilapus floridanus)

In addition o the black-tailed jack rabbit, the eastern cottontail rabbit is the ether rabbit
found at JFK. Thev are common on the airport's airside, but they are considerably
smaller than the jack rabbits. and therefore far less likely to ever cause a problem with a
plane when crossing a runway, At JFK the jack rabbits are fur more common from Kilo
east, whereas the cottontails are more common frem Kilo west, along the Bay Rumway.

Orly Airport, in France, and Charles de Gaulle Airport in Roissy, France, just northeast
of Paris, the other main Paris airport, both have huge rabbit populations. At Charles de
Gaulle Airport there are an estimated 50,000 rabbits. The airport employs two full-time
gameckeepers 1o try to keep the rabbit numbers down, but in 1995 they reduced the
number by less than & percent.  As they say at Charles de Gaulle, "the day a rabbat can
jump 400 (eet in the air, we'll get more serious about them " Because they have so many
and have yet 10 have any significant incidents | am aware of, it does not appear that we
need fv worry about our cottontails causing any safety probiems of note at JFK.



White-footed mousce  (Peromyscus leucopus)

Common at JFK, ocour in relatively bigh numbers {relative to other habitats surveved
throughout New York State).

Meadow Vole (Microtus pennsylvanicus

Commeon at JFK, occur in relatively high numbers {relative to other habilats surveved
throughout New York State).

Crecasionally found in fields, but usuzlly associated with buildings. Omnivorous eaters.

Nonway Rat (Rattus norvesicus)

Their burrows are seen on airside near the water. Very little garbage exists in these
habitats, and there are large numbers of raptars, to keep their numbers low. Oceur n low
numbers on airside field, shrub, and woodland habitats. It appears that none live en the
Joco Marsh complex,

Conchasions

Regarding any suggestions that mammals should be poisoned or killed at JFK to keep
raptors ofT the airfield, we conclude at this time that raptors do not pose a signiticant sk,
rather, at JFK they probably do more good than harm, We understand that other airports
may have either an ongoing problem or a growing problem with raptors, but at JFK we
continue to make the airport safer with innovative miegrated wildlife management
decisions, including the use of avian predators to reduce the risks from other bird species.
If mammals attract the birds thai keep other birds away. then these mammals may
previde the afrport a certain benefil. In addition to tallying a Hst of the mammal species
we have observed at and adjacent to JFK since 1957, JFK conducted a2 mammal survey in
199% in association with the New York State Museurn. We set trap lines tn 7 airside
habitats w determine mammal species composition and relative abundance in our efforts
to improve wildlife management methods at JFK and other airports.



231 rodents were caught at JFK in 1,280 snap trap and pit trap nights (18% catch rate).
Chicago™s O'Hare International Airport tatlied 495 small mammals were captured in
2,560 snap-trap nights (19% catch rate) Roth surveys found similar rodent densiies.
(¥’ Hare's survey was conducted in 1995 with the assistance of Chicago’s Field Museum
of Natural History and the USDA. IFK's was conducted with the asgistance of the ew
York State Mussum. OMHare’s experimentat design tested differences in manmnal
nombers in plots of grass with fengths of 4, 8, and 12 inches, as well as fallow plots.
Fach grass length was tested in four 30 to 50 acres plots on the airport. Most were
meadow voles (Microtus penpsylvanicus) and deer mice (Peromyscus manicuiatys).
Fallow and 172 inch grass had 4 times as many rodents as did 4 inch grass, whereas 8 inch
grass had intermediate numbers. It was concluded that rodent populations increased to
higher numbers within four months of the establishment of the higher grass lengtn

At JFK we found the airside's wetlands have the greatest density of rodents {mean — 32},
wet prasslands have the second greatest density of rodents (mean 25.3), followed by
shrublands (mean = 24.5), then forest (mean = 24), with the least nunber of rodents in
the dry grasslands (mean = 5.5). Short grass, recently mowed fields had the fewest
rodents, however, these had the greatest number of crows, and many other birds were
attracted to these habitats, so we warn any airport operators before they choose the
shortesi driest habitats.

Managing for the fewest rodents is not always the wisest decision. Some airports have
raplor problems and therefore do not want rodents. At JEK, however, we have gull
probiems, followed by waterfow! problems, as the 2 greatcst bird-related risk groups.
Raptors both do not pose a large risk and they appear to keep certain birds from flving
through our airspace, and raptors increase the likelihood that breeding birds and their
young leave shonly after completing the breeding season. Therefore, rodents might have
a positive benefit at some airports, such as JFK.

From our work at JFK, as well as work conducted at OHare, we determined that while
both airports have comparable rodent densities. These airports have Peromyscus spp.
(deer mice, and white-footed mice) and Microtus spp. (meadow voles) prumarily, feeding
on seeds and insects in wetlands, forests, shrublands, fallow and 124 inch grasslands.
Several raptor species feed on the rodents in these airport habitats.
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PIPING PLOVERS BREEDING
AT JOHN F. KENNEDY
INTERNATIONAL AIRPORT
IN NEW YORK CITY

Tiping plovers (Charadrius
melodus) have never been involved
in any bird strike incidents at JTK
Although several pairs of piping
breed at Breezy Poinl, the part ol
Gateway National Recreation Area
that is on the westernmoest tip of
Lopg Istand, they are rare in the
area, occurring  only  in spring,
summer, and early fall. Tiping
plovers arc have not been seem at
JFK since 1985, however, they bred
here in 1968, 1983, and 1954, Some
were banded here too. These data
indicate piping plovers du not
require pristine habitat to breed.
Here they chose newly created,
highly disturbed habitats that were
not always immediately adjacent to
the shore, along the first dune line,
as is the case where they broed at
Breezy Point And, at JFK they have
bred in arcas where planes are very
ciose on a regular basis.

Sammy Chevalier irapped a female
piping plover on its nest at JFK on
May 20, 1970 (Garber 1996) that had
already been trapped and banded on
its nest on June 29 1968 at
Shinnecock Bay, Long Island, 62

L

miles away {Garber 1993). This nesh
was in a highly disturbed arca
where fill had just been brought onto
the airport. From this nesting record
we know piping plovers do nol have
to mest in the same locafiem each
vear, rather, they can move many
miles to a new nest sile.

Piping plover breeding data from
the Long Island Celonial Walerbird
and Piping Plover Surveys (1993-
1905) are presented below: In 1983
fwo pairs nested at JVFK, in 1984 1
pair bred here, none bred here from
1085-1988, the airport was not
surveyed from  1989-1990, none
nested  here from  1991-1993, e
airport was not surveyed in 1994, 1
didn't see anv in 1995 and 1996, my
lirst 2 summers working at the
airport, but [ will continue looking,.
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Pigeon Strikes at Airports

When a Boeing 747 was taking off
from T.os Angeles in Septermber
1989, several pigeons (Columba livia)
were in engines #1 and #2 (both of
the engines on the left wing). Each
engine lost power and a disaster was
narrowly averied when the crew
salely landed the aircratt.

Pigeons (alse called rock doves)
commonly cccur neat airports, and
due to their potential for causing
disaster. The Port Authority of Mew
York and New Jersey has focused
energy on redocing this risk at John
F. Kennedy Intermational Airport,
Newark International Airport, and

La Guardia Airport. Here I report
primarily on what bas occurred
recently at JI'K with regard o pigeon
control,

From 1979-1995 JEK has had 3,943
bird strikes ({counting the birds
reporied by pilots, the FAA Tower,
and bv the [FK Bird Control Unit).
During this period 1.8% of all the
bird strikes were pigeons (17 years;
71 pigeons struck; mean = 4.18/year;
min = §; max = 27; number of vears
with no pigeons struck = 3).

Of the 71 strikes at JFK, ome {1.4%)3
resulted in either delay, engine
damage, lost lires, or dumped fuel
In this case il was engine damage.
The incident invelved a Bocing 747
and it occurred on September 2,
198Y; 4 pigeons were struck. In all,
during this 17 year period JFK has
had 9 mulliple pigeon strikes; the
number of pigeons in each multiple
strike ranged rom 2 1o 10. Mulliple
strikes occur with regularily becanse
pigeons often flock, and racing
pigeons fly in particularly tight
flocks. Of all the years in our strike
record, 1994 stands oul as the worsl,
because 3 of the 9 multiple strikes in
17 yvears cocurred then.

During this 17 vear period (1979-
1993), M percenl of e slrikes
occurred during the 6 months from
April through September. Based on
14.2%3 hnurs of surveys (number of
surveys = 9 conducted during four
of the months during which we have
the  fewest  strikes,  (survevs
conducted from November 13, 1995
through February 1, 1996; survey
hours were from 7:00 AM Lo 2:00



PM) a total of 2/849 birds observed
on JFK's airside were pigeons,

August and September precede
voung pigeon racing season. This is
when pigeon racers prepare their
voung birds for races, regulariy
releasing lhousands training them
for the upcoming races. Racing
pigeons are considerably larger than
common, wild pigeons. Racing
pigeons weigh about a peund, bwice
that of repular strect pigeons. In
training flights racing pigeons
commoniy fly in tight groups of
approximately 50 birds. Often, in a
short period of time, several groups
of 50 pigeons or more have been
seen flying through JFK airspace en
their way to pigeon lefts in eastern
Long Island.

These hirds are often struck bw
aircraft and the risk exists for a
disaster in the future. IHerc we
summarize recent efforts focused on
pigeon problems at JFK and we
present many of JFK's related
projects aimed at reducing risks
from pigeons.

Solid Waste Management

Taxi-Related Problems

Taxicab drivers waiting to pick up a
fare werc repeatedly cited as
creating on-airport atiractants Lo
hirds. Some fed hirds, others threw

Led

garbage out of their vehicle. Signs
prominently stating DO NOT FEED
THE BIRDS were rot sufficiently
effective. Efforls with the Queens
Dhistrict Attorney’s office to enact a
law forbidding bird feeding at New
York airperts were initiated so Fort
Authority Police could fine viclators.
Concurrently, efforts were made to
find other possible solutions. We
found if all the taxis were held in
one central taxi hold, while waiting
for their fares, instead of in the nine
smaller areas as had been the case,
we might be able to manage the on-
airport attractants more effectvely.

Now, ali the holding areas have
been centratized at the Central Taxi
Hold which helds 350+ taxis. The
Central Taxi Hold, located at 148th
Street off the JFK Expresswav, was
opened May 9, 1995 and the T.U.CS.
Cleaning, Service was awarded the
contract to keep the area freed of
parbage and all other pessible bird
atiractants. We continue to monitor
the area and are pleased to report
that it is ciean, there is no garbage on
the pavement, laxi drivers are no
longer feeding the birds, in part
because there is no garbage to
alracted birds to feceds, and because
there are no birds in the area in the
tirst place, and the garbage canisters
have been designed to be bird proof.
T.U.C.S Cleaning Service continies
to do an exoellent job of keeping the
area bird [ce, and should we ever
have any complaints, Marianne
Pellegrino, the Manager of Unit
Terminal Buildings, will take care of
the sitnation immediately.



Comimenting on JFK's innovative
improvement to the safe operations
of our airpert, Dr. George H. Haas,
the Migratory Bird Coordinator of
the United States Fish and Wildlife
Service, who serves as the chair of
the Bird Hazard Task Force that
advises the airport on issues related
tc bird hazards, wrote that “this is a
very practical method to resolve this
potential attractant” (lHaas 1995,
personal communication).

Due to recent cutbacks in airport
operating expenditures, the cleaning
coniract at the Taxihold was cut back
as well. No one was on duty during
the middle of the night. This created
maore garbage in the morning, which
allracted more birds, and for some
reasch more garbage seems to atiract
more garbage, so the taxi hoid was
always dirtier and had more birds.
We communicated owr displeasure
with this situation to Manager of
Unit Terminal Buildings, who
promised to take care of the situation
immediately. Then on January 13,
199 it was announced that "extreme
usage of the current general cleaning
contractor for snpow removal services
during the months of December and
January has necessitated further
cutbacks to cleaning services around
the airport in order to keep expenses
within authorized levels. As a result
of these cutbacks, for the remainder
of January and the entire month of
February, cleaning of the Central
Taxi Hold will only take place
during the 6:30 AM to 3 PM shift (2
people} and during the 2:30 PM to
11:00 PM shift (1 person).

Central Taxi Hold Expansion

TFK has reassessed its success with
the Central Taxi Held that was
opened in May of 1995, because it
continues to elimirate the ongoing,
most offen cited solid waste problem
at the airport. Wc feel that it is
important to insure the long-term
success of this effechive elimination
of an entire category of on-airpoest
bird aHtractants. Our constant
monitoring has determined that the
Central Taxi Hold has become a
permanent solution to the solid
waste problem cited in the Record of
Decision that was responsible for
attracting, large numbers of birds to
the airport. With proper fellew-ups,
we are insuring the continued
success of this costly and initaliy
controversial attempt to solve a
major problem. We reccived many
complaints from the taxi dnvers,
who threatened to boyvcott JFK, bui
we prevailed, and seem to hawve
made this Central Taxi Hold
operated efficiently for evervone
invalved,

Because we were able to soive what
had been one of the most intractable
problems on the airport, we felt il
was important {0 insure  the
taxiheld s continued SUCCEsSS,
Projections indicate kraffic at the
airport has a good rchance of
increasing over the next few years.
Our estimales were Lhal Lhis could
lead to overflow at the Central Taxi
Heold. Therefore, we felf it was
important to plan ahead, so the solid
waste problem, that was solved, did
not beceme a problem again if there



was an overflow of taxis when the

Central Taxi BHoid became
aoverloaded.  Therelore, with the
Master and Site Planning
Department, we  prepared =

functional drawing for the Ceniral
Taxihold Expansion at the Building
84 parking lot, which is presenily
under lease to United Parcel Service
and El AL. The expansion can
accommodate and additional 120
taxis.

Nesting Sites in Garages

During 199 we have worked to
manage pigeon preblems at JFK. To
date we have focaused efforis on
Building 269 and the Parking Garage
in Parking Lot #2. These sites were
chosen because the problem was a
concern due to safely, and because
the buildings are managed by Port
Aunthorily personnel, so we could
offer our services to people we
worked with. There is a problom
with pigeons in the Delta Terminal
that has to be taken care of. To date,
a member of the Bird Control Unit
stopped there and told them to stop
feeding, the birds, but the problem
cannot be solved by eliminating
feeding alene. There is a pervasive
garbage problem in the area. We
will work ko eliminate this attractant.

Bridge and Building Design

We worked with the designers and
engineers on the proposed TOGA to
keep birds from nesting and roosting
there after it is built. Working with

Warrenn Kroeppel. to answer his
inquiries 1 spoke with Dick Batten at
MNixalite of America, Inc.,, i025-16th
Avenue, P.O.. Box 727, East Moline,
I 61244, 1-808-624-1189, FAX: 1-
800-624-1196 about netting designs
and Nixalite, which covers an area
with sharp pointed projechons.
Nixalite is the material that was
ruted out for the rafters in a hangar
at LaGuardia Airport because of the
difficulties with installing it owver
such & vast array of potential habitat.
However, when considered as part
of the initial design, with a much
smaller area, this couid be a cost-
effective bird roosting deterrent.
Mr. Batten said Model S is the
recommended design for birds cover
this range of sizes. 1have calls coutto
a number of people to find out First
hand what the industry has to say
about Nixalite's efficacy  with
roosting starlings and pigeons. The
netting recommended for this design
is a 1/2 inch by 1/2 inch
polypropylene construction. T will
receive samples of cach, should you
want to see them. Nixalile has a
design department that would be
happy to discuss their recommended
methods for affixing the Nixalite to
round piping.

La Guardia Airport

There are more pigeon preblems at
LaGuardia than JFK. This is
probably because LaGuardia is
smalier, so the planes are closer to
buildings and people, which brings
them closer to the pigeons. Surveys
activity that is usually close to near



buildings and people landside
interacts more frequently with the
airside, resulting in a higher risk.

Most of the aircraft activity at JFK,
however, is further from pigeon
activity, which is why, | believe, we
have fewer pigeon strikes here
Therefore we have taken measures
to insure that we reduce the number
of pigeons at LaGuardia. American
Airlines has successfully dealt with
the pigeon problem in their hangar
by hiring contractors whe are using
the bird frightening agent (toxicant)
Avitrol {#-Aminopyridine}, as are
we.  We evaluated most of the
alternatives (see secion on chemicals
in Chapter 8 of the John F. Kennedy
Wildlife Management Plan).

Chemicals

After evalualing Lhe allernatives, we
decided to lest Avitrel, which
appeared to be the best available
option. This chemical is applied to
food that which causes an
unpleasanl physiclogical response
when it is eaten. This response s
thought to be sufficienily unpleasant
that the birds avoid the area
afterward, possibly due to a fright
response. This material is therefore
most useful when attempting fo
deter birds from either established
feeding sites, or sites that are
established first, before adding the
Avitrol to the feed, Untreated bait is
first strategically placed near the
feeding sites, or in a2 new site that is
to be turned inte a feeding station.
After the birds are trained to feed

there, frealed bat is added to the
upntreated bait for the desired effect.
Usually just a small portion of
treated bait, on the order of 1-3% is
adequate, Many falconers feel that
secondary kill, due to Awvitrol,
accounis for peregrines dying in
many cities. This however, has been
difficult 1o prove. Neverthsless, for
this reason we do not use Avitrol
when rapters are in the area.
Applications are repeated as often as
is necessarv, but if applications are
needed more than 4 limes a vear,
then we will seek out another
method, in owr efforts o minimize
secondary  Lill. The  other
alternatives  that  have been
considered are:

Methyl anthranilate is not legal in
New York GState, although we
conducted a legal trail test at JFK
and found that it effectively
eliminated gulls from remaining
around slanding pools of freshwater
when it is placed in the water.
Because rock doves deo nol exhibil
similar behavior with regard to
being attracted to pools of
freshwater, methyl anthranilate was
also deemed inadequate for dealing
with this species. In addition, it was
determined that methyl anthranilate
is expensive, labor intensive, and
there were more effective methods
of eliminating standing water.

Alpha chioralose is a stupeiying
agent that preduces and anesthetic
affect inducing a sleep-like stupor in
affected animals. The material is
administered on a bait and is most
useful for situations where caplure
and transport of animals to other



locations is the bird removal method
of choice. The United States
Government is compleling its series
of kests and approval mechanisms
for this chemical. There is not
current operational policy at JFK to
regarding its future use,

Contact poisons were ruled oat
because they are lethal and wvery
labor intensive. Netbing could work
in some arcas, but in the hangars
there are large areas that netting
cannot eliminate as suitable nesting
habitat. In addition, netting is very
costly and must be removed when
cleaning or painting, or maintenance
procedures need to provide access.
We used weoden owls and deemed
them to be ineffective after a brief
time when the pigeens inifially
noiiced them. It appears it doesn't
take long for pipeons to realize the
fake owls do not pose any threat
whatsoever. Ultrasonic devices werc
used to no avail; the pigeons
continued to use the hangars in Jarge
numbers, Bird scare eyes, which are
balloons with eves designed to scare
birds, didn’t have any effect on the
number of birds using the hangars.
Nixalite was ruled out by our
Maintenance people because of the
difficuldes with installing it over
such a vast array of potential habitat.
Avitrol was  considered  an
interesting opton  because it
reputedly does not kill most birds,
but rather gives the birds muscle
spasms and then the birds avoid the
area.

Avitrol is a registered pesticide
under the Federal Insecticide,
Fungicide, and Rodenticide Act

The New York Stale Department of
Environmentat Conservation said we
could use Avitrot which is approved
in the State of New York. Next we
sought approval from the New York
City Health Department for this
specific application. The Deputy
Commissioner gave us permission
over the phone; it is NYC Health
Department policy not to give such
permission in wriling,

Qur certified Pesticide Applicators
are certified by the New York City
Health Department, which enables
us to purchase and use Avitrol. We
conducted an Avitrol test in August
1995. For twe weeks we baited the
area with 4 cups of corn per hundred
birds on a daily basis. Because we
were feeding 200 birds, 8 cups were
consumed each time the food was
laid cut. Within a short number of
days the birds were there to feed at
feeding time. After feeding them for
two weeks we applied 1 part
Avitrol-treated <o to 9 paris
untreated corn. 6 to 7 percent of the
pigeons died, cnly 25 birds returned,
the rest left the premises and did not
refurn. The yvoung called for several
davs after and then went silent
Apparently the young just remain in
place and starve to death, which is
untortunate. Three months later the
number of pigeons increased ko the
point that another treatment was
necessary. Lhis Hme, in November
1995, there were 100 pigeons. The
birds were baited for two weeks
with 4 cups of corn each day. Then
insiead of using Avifrol ina 1to 9
ratio, we used 1 to 19 to avoid such a
high morialily, however still 6 to 7
percent of the birds died, and all but



15 birds left the premises. And
again, the young called with a
chirping sound for days afterward.

Estimating Number of Pigeons

Counting the number of pigeons
flving over JFK or living at JFK is not
an easy exercise. Estimating the
total number of pigeons is important
if you hope lo reduce the number.
For instance, if vou hire a firm to do
the work, how can you evaluate
whether you are receiving the
service you have purchased without
appropriate censusing Dbefore the
contract begins, and then during the
duration or at the conclusion of the
contract?

One methed would be to bait and
trap pigeons, band them, then bail
and trap, and do a Lincoln Index fo
calculate  the total population.
Another method would be fo
conduct a survey, count the number
of pigeons seen, and then utilizing
the identical methodology, conduct
surveys at other times and compare.
This will not give you an accurate
absolute number of birds in a given
area, however, it will give you a
useful index. Or you could count
the nomber of birds in the winter
flocks in an area and assume that
that number is a meaningful index of
the total number of birds where you
are conducting vour survey. Or you
ran bait birds in using a regular
feeding schedule, and count the
number that come in at different
locations, and assume that within
reason, you arc couniing all the

hungry adult pigeons n  your
vicinity.

No matter what method you use,
counting the number of pigecons in a
small area is nol an easy exercise,
nor is it any easier estimating the
number of pigeons in a larger area,
sach as in all of New York City. But
such estimates can be useful in that
they help us 1o make educated
decisions that enable us to manage
the bird hazards at the airport.

Writing about the number of
pigeons in New York City I wrote in
The Urban Naturalisi (Garber 1987}
“it has been estimated that there are
soven million of them in New York
City, almost as many pigeons as
people.  While this figure may be
high, these birds are amazingly
successful in cities, due, in part, to
their opportunism.” But, if you will
notice, I did not menton where this
estimate came from. 1 read it some
where, but the source gave no
indicaion what the number was it
based on. They didn't say. Such
figures show up in newspaper and
magazine articles. Someone oul
there generates quotable figures.
Scientists know that if they say
something  fantastic  that s
supposedly true, even if its accuracy
is way off the charts, it will be
quoted forever. Like Terry Erwin, |
believe, who said there were 50
million species, or 50 million species
of beetles. He extrapolated his
figure frum the number of beetie
species he found on cne tree top in
the Amazon. Before he said 50
million species, nearly everyone said
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there were about 1 million species of
everything in the world, including
beetles, and since we were {inding
new species the time, some people
thought we might eventually name
as many as 2 million species.
Nevertheless,  FErwin's  fantasy
number is quoted as the gospel.

Fisher (1940) similarly wrote there
were 1 billion birds in the world.
He also estimated there were 120
million birds in Britain. It has also
been estimated that at the beginning
of breeding season, the United States
has 5.3 to 6 billien birds (Fisher an:d
Peterson 1964).

I would be quite content if we could
do 2 things at JFK: reduce the
number of bird strikes, and reduce
the risk to aviation. To do this we
have to reduce the risks {rom each
species. Pigeons appear lo come
from two sources at JFK. We have
resident birds living on the airport,
as well as the small number coming
in from the nearby surroundings,
and we have racing pigeons [lying
through our airspace. We can
reduce the number of pigeons living
on the airport by eliminating
suitable ncsling sites, eliminating
many of WUwir sources of [ood, and
trapping pigeons that live here and
moving them far enough away that
they do not return. To be certain
they don't return, we can band them,
and determine with continued
trappings whether we have moved
them far enough away or not.

As for the racing pigeons, we have
birds from Long Island that have
been released to the soulh and west

of the airport that on their return to
eastern Long Island they fly through
our airspace. Ye know these are the
racing pigeons being struck from
their bands, so we are currently
working with the Intermationat
Federation of American Homing
Pigeon Fancicrs, Incorporated to see
if they might consider possible
solutions to this problem that is
causing the death of their racing
pigeons and is causing a risk to
aviation at JFK. One possible change
that has been sugpesied is thal the IF
change the release sites for their
birds to areas north of eastern Loag
Island, so on the birds' return trips
they will not fly over JEK.

Laws

INew York State Law regarding rock
doves, based on New York's
Departmenl of  Environmental
Conservation Law 110515, is as
follows:

"I. Ne person shali at any Hme, by
any means or in any manner
capture, kill or attempt to capture or
kill any Antwerp or homing pigeon,
wearing a ring or seamless leg band
with this registered number stamped
thereon, mnor shali any person
remove such mark. No person
except the tawful owner shall detain,
possess, or transport Antwerp or
homing pigeons wearing a ring or
seamless leg band with the
regislered number thereon,



2. Notwithstanding any aother law to
the contrary, the local legislative
body of any city, town or village, or
in the citv of New York the
Department of Health may take or
issue a permit to any person to take
pigeons at any time and in any
humane manrner in such
municipality, whenever such body
or administration firds that pigeons
within such municipality are or may
become a menape to public health or
a public nuisance; provided,
however, that no pigeon may be
taken in a manner which will
endanger other animal life, person

or preperty.”
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SHOOTING GULLS TO REDUCE STRIKES WITH ATIRCRAFT
AT JOHN I, KENNEDY INTERNATIONAL AIRPORT, 1991-199%

DRAFT SUMMARY

Richarg A. Dolbeer
LS. Department of Agriculinre
Animal Damagpe Control
National Wildlite Research Coenter
6100 Columbus Avenue
Sandusky, Ohio 44870

and

Janet L. Bucknall
U.S. Department of Agriculture
Animal Damage Control
140-C Lovust Grove Road
Pittsiovwn. New Jersey 08867

This is a draft summary of the 1996 shooting program. A final report will be issued in
January 1997. Please contact the authors if you want ¢ copy of the final report.

SPECIAL REPORT IFOR THE
PORT AUTHORITY OF NEW YORK AND NEW JERSEY
JOHN F. KENNEDY INTERNATIONAL AIRPORT

Ociober 19946



DRAFT SUMMARY
SHOOTING GUILLS TO REDUCE STRIKES WITH AIRCRAFT AT JOHN F. KENMEDY
iNTERNATIONAL AIRPORT, 1991-199%6
RICHARD & TN BFFE, o.S5. Departmant of &So-icy-tu-e. Anital Lamage Controd,
National Waldlire Research Certer. 5100 Columbus Avenue. Sandusey. Chic 44870
JAMET L. BUCENALL, 1.5, Cepartment of dgriculture, Animal Camags lentrol,
140-C Locust Grove Road, fittstown. New Jerssy (JBBEY

ARSTRACT: ihe coilisior of birds with aircraft is a sericus oroblem at Johr F.
Lorpedy Trnlernational A roors (JIKDAY . Mew Yor<,  —aJ)g7in0 Sails L_arus

articillay acoounted for 52% of the bird sirices {an aircraft strivieg =]

Ried) Trog 1988-38990, averaging 157 sotrikes/year. Tais 5220725 13 Dresent
Foom May Sepzember 10 association with a 7.0600-p2st zolory (13900 in Jamaica
Bay adjaven. to the aivport. A program o redics gutl ool isions with
aircrafs wes underta<en f-om May-August 1992-133% n wrict 2-b peoplo
stationed on aiwport boundaries used shcocuns ta shoot guils flying over 2oz
ajrpors.  Tn 6 636 person-hours of shoclirgs 45,5930 gutls wave kiiled (14,368,
13,4668, 7,340, 3,581, 6 759, and 2,823 9n 1981-2939% pespoctively), Comprised
of 44,353 Taughing ga11s and 4,236 other culls.  The nurbar of aircraft
striking Taughing Ga11s during the shooting oerdod (20 ¥ay-15 Aug) declined oy
Ga% 90 1991 and 75-89% din 1992-1996, compacses with the sean of 130 strikes
during the sare Time papiod for 1988-19200  Strikes by the cikher gull species
warz recuced by a comoszrable amouni.  In spite of the removal of 44,328
laughing au?1s ia 1951-1994 (about 2.2 times the number of aduits n he
Jamaica Ray colony $% 19973, the pesting coclany declined by only 38% fror
2000-1536 (7.682C Lo £,730 nests).  Thus, although shoozing s an efiective
means of reduciag the incidence of bird strikes, the program has not causec &
majcr deciine in th2 reargy nesting colony.  Our recommesced long-term
soluTion s Lo relocate the nesting colony away Trom JFKIA. A seasond|
shceing peogram, couplzd with obher managament programs to dster guils Trom
the ai-porl, s10uld corticge Lo winimize t=2 rumber of gu.l-aircratt
collisions until this reiozazion is achieved.
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Parson-hours

1981-14955.

I e e e

13

expended, shots Cired, and gulls killed at John F. Kennedy International Advport, May-August

dilferent teTters are i fferent (F < 0.05),

M. Mo,
Tates Mo _ gullss gulls/!
of of ddys shots Ho. of gqulls® kil led [ S 1300
Year shoot 110 shootinig Fired HERG. _GBAG _ RRGU  Toial hr' shots”
1991 20 May- 3 Aug 62 20,9 slIlE 128 a9 14 8586 165 88 05,20
14942 15 May- 4 Ao 51 al, 1,338 150 131 12, 466 1038 43,26
1953 25 May- 3 Aug % 2, Ahd 121 169 73D A.1C 35 8L
1and 21 Jun- 5 Auy 31 12 184 73 30 3,381 .60 3o.80
1435 20 Jun-17 Aug 47 15, 430 37 65 6,759 7ABC £1.7B
1996 1 un- 9 Aug 34 7.z ek hi A4 2,203 340 2960
Tekal 242 114,995 2,205 26 505 48,605 8.0 42.3
T AGY = Taughing gull. IIFRG = herring gull. GBBG = great b ack-backed gull, EBGU = ring-billed gull.
ENumber of gulls killed/persan-hr is ditverent among wears (F = 50,8, &, 1115 df; P <0.91%; ycarly means with

® Ralio of shots ki1ling qulls to shets not killing qulls is different among years {8 — 53,5 4, 1105 df; P
<().01); yearly means with different lefiers are divferent ([ < D.05:,



NO., OF AIRCRAFT STRIKING LAGU'S AND NO.
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Do Populations of North American Canada Geese Pose an increasing
Hazard to Aviation?



DO POPULATIONS OF NORTH AMERICAN CANADA GEESE POSE AN INGREASING
HAZARD TC AVIATION?

John L. Seukert
Bird Strike Committse USA Mesting

Phoentx, Atizona July i4-17, 1998

INTRODUCTION

THE PURPOSE OF THIS PAPER IS TO DRAW FURTHER ATTENTION TO THE
INCREASES IN RESIDENTIAL POPULATIONS OF LARGE CANADA GEESE IN NORTH
AMERICA, AND THEIR POTENTIAL HAZARDS TO AVIATION. THIS PAPER WAS
PROMPTED BY THE LOSS OF THE U.5. AIR FORCE AWACGCS AIRCRAFT AND CREW
IN ALASKA LAST FALL WHEN CANADA GEESE WERE INGESTED INTO TWO
ENGINES ON TAKZOFF.

CANADA GOOSE PROBIEM

SAFETY, NUISANGE, AGRICULTURAL, AND HEALTH PROBLEMS HAVE 3EEN WELL
DOCUMENTED. THESE LARGE GEESE ARE THE "GIANT {Hranta canadensis
maxima) AND THE *WESTERN" (B.c. moffitt) SUBSPECIES. BECAUSE OF RECENT
LOSSES AND DAMAGE T AIRCRAFT DUE TO CANADA GEESE (AWACS,
CONCORDE), THE HAZARD 1S RECEIVING MORE ATTENTION. THE PAPER BY
ALLAN AND FEARE 18 AN EXCELLENT REWIEW, AS WELL AS THE RECENT AIRPORT
WILDLIFE MANAGEMENT BULLETIN PREPARED BY BRUCE MACKINNOQN OF
TRANSPORT CANADA. -

CANADA GOOSE POPULATIONS (See Appandix)

IN NORTH AMERIGA, FOUR ADMINISTRATIVE WATERFOWL FLYWAYS ARE USED IN
THE MANAGEMENT OF MIGRATCORY WATERFOWL--THE ATLANTIC, MISSISSIPPL,
CENTRAL, AND PACIFIC. MID-WINTER POPULATIONS OF CANADA GEESE ARE
COUNTED IN NOVEMBER/JANUARY. THE 1995 STATUS OF FLYWAY AND NORTH
AMERICAN POPULATICNS ARE AS FOLLOWS:

- ATLANTIC FLYWAY

TOTAL GOGSE COUNT 1,380,000
MIGRATORY 853,000
RESIDENT 737.000

THE M:GRATORY FOPULATIONS THAT INCLJDE THE SUBSPECIES B.¢
canadensis, B.c. interfar, AND B.c hutchinsfi HAVE BEEN DECLINING FOR
ABOUT THE PAST DECADE. HOWEVER, THE "GIANT" AND "WESTERN"
RESIDENT PORULATIONS HAVE INCREASED. THUS, THE QVERALL
ATLANTIC POPULATHON HAS INCREASED.
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- MISSISSIPPI FLYWAY

TOTAL GOOSE COUNT 1,645,000
MIGRATORY 1,264,000
RESIDENT 385,000

BOTH MIGRATORY AND RESIDENT POPULATIONS ARE INCREASING.

- CENTRAL FLYWAY

TOTAL GOOSE COUNT 1.472,0C0
MIGRATORY 845,000
RESIDENT 526,000

BOTH MIGRATORY AND RESIDENT POPULATIONS ARE INCREASING.

- PACIF|C FLYWAY

TOTAL GOOSE COUNT 253,000
MIGRATORY 160,000
RESIDENT 93,060

BOTH MIGRATORY AND RESIDENT POPULATIONS ARE INCREASING.

- NORTH AMERICAN MID-WINTER CANADA GOQOSE COLINTS

TOTAL GOOSE COUNT 4,784,000
MIGRATORY 3,023,000
RESIDENT "LARGE GEESE" 1,741,000

(36% QF TOTAL}

DURING THE PAST 10 YEARS (1886-85), THE NORTH AMERHCAM CANADA
GOOSE POPULATION HAS INCREASED BY 68 PERCENT. THE BRESIDENT

COMPONENT HAS INCREASED ABOUT THREE-FOLD.

D4, NUMBER OF OPERATIMG JET AIRCRAFT (See Appandix)

FOR THE YEARS 1985-85, THE NUMBER OF OFERATING JET AIRCRAFT 1N THE
WORLD INCREASED FROM 7408 TO 12,452 (68%). THE COMBINED CANADIAN
AND U.S. FLEETS INCREASED FROM 3863 TO 3828 {51%). THE NUMBERS
INCLUDE AL LARGE JET AIRCRAFT, E.G. AIRLINES, FED-X, UPS. IMN 1985, 11,877
AIRCRAFT WERE OPERATED BY AIRLINES. THERE ARE ABOUT 7100 SCHEDULED
AIRLINES IM THE LLS.

A PAPER GIVEN AT THE BIRD STRIKE COMMITTEE EURCPE METING IN LONDON
IN MAY 1998 BY AN AVIATION INSURANCE UNDERWRITER INCUDES AN ESTIMATE
OF THE NUMBER OF TRANSPORT AIRCRAFT THAT WILL. BE NEEDED IN FUTURE
YEARS. THE AUTHOR PROJECTS AN INCREASE IN THE WORLD JET FLEET OF
ABOUT 9,000 NEW AIRCRAFT BY THE YEAR 2014, IF THIS IS A REALISTIC
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ESTIMATE, THE AIRCRAFT INDUSTRY WOULD HAVE TO PROGUCE AN AVERAGE
OF 9.6 AIRCRAFT PER WEEK.

AR CARRIER ACTIVITY - U.S.

DATA OBTAINED FROM THE AIR TRANSPORT ASSOCIATION INDICATES THAT
DEPARTURES BY U.S. SCHEDULED AIRLINES INCREASED FROM 5,448,000 IN 1985
TO 7,510,000 N 1994, A 29 PERCENT INCREASE . THESE FIGURES INCLUDE NON-
PASSENGER FLIGHTS, E.G. FED-X.

WORLD POPULATION GROWTH/INCREASED DEMAND TC AIR TRAVEL

CANADA GOOSE POPULATIONS, OPERATING JET AIRCRAFT NUMBERS, AND AIR
CARRIER ACTIVITY ARE INCREASING. MAYBE WE SHOULD CONSIDER ANOTHER
IMPORTANT ELEMENT--THE HUMAN POPULATION? ACCORDING TO THE
FOPULATION REFERENCE BUREAL, THE EARTH'S POPULATION OF 5.8 BILLION
WILL INCREASE BY 88 MILLION [M 1296 AND WILL DOUBLE IM 48 YEARS TO 1t1.6
BILLION. | WONDER WHAT IMPACT SUCH GROWTH WILL HAVE ON AIR
TRANSPORT AND ON AVIATION SAFETY VIS-A-VIS BIRD HAZARDS?

CANADA GOOSE STRIKES ON AIRCHAFT

ALTHOUGH INFORMATION ABCUT THE GOOSE SPECIES INVOLYED N BIRD
STRIKES 1§ QUITE LIMITED, SOME DATA WERE ACQUIRED FROM THE
INTERMATIONAL CiVIL AVIATION ORGANIZATION (ICAO), THE FAA, AND JFK. THE
ICAC RECORD SHOWS THE INCOMPLETENESS OF STRIKE REPORTING, WITH 83%
OF THE GEESE NOT IZENTIFIED BY SPECIES. HOWEVER, A SUBSTANTIAL
{IMPROYEMENT IS SEEN IN RECENT YEARS (Tab. 1)

CANADA GOOSE STRIKE DATA FOR THE LS. DURING THE 1983-8&6 PERIOD WAS
COMPILED FROM THE FAA BIRD STRIKE DATA BASE. (Tab. 2) CANADA GEESE
DAMAGE ENGINES, BUT ONLY SIMALL DIFFERENCES ARE SEEN BETWEEN YEARS
IM TOTAL GOQSE STRIKES AND IN THE NUMBER OF DAMAGED ENGINES. MORE
YEARS OF RELIABLE DATA ARE NEEDED. WOTE THAT 60% OF THE GEESE WERE
NOT IDENTIFIED BY SPECIES.

CANADA GOOSE STRIKES HAVE OCCURRED AT JFK AIRPORT FOR MANY YEARS.
EXCEPT FOR 1995, ONLY SMALL DIFFERENCES ARE SEEN IN THE NUMBER OF
STRIKES EACH YEAR {Tab. 3) SO, | Akt NOT ABOUT TO INFER THAT THE THREAT
HAS INCREASED, ONE. SX-MILLION DOLLAR STRIKE TO THE CONCORDE AT JFK
IN 1995 IS A GOOD EXAMPLE OF HOW THERE MAY NOT NECESSARILY BE A
CORRELATION BETWEEN THE NUMBER OF STRIKES AND THE DEGREE OF
HAZARD TO AVIATION. A FEW STRIKES WITH HIGH HAZARD SPECGIES (GEESE) IS
A MUCH GREATER THREAT THAN MANY STRIKES WITH LOW HAZARD SPEGIES
(SONG BIRDS).

IT IS UNFORTUNATE THAT WE HAVE NOT BEEN ABLE TO OBTAIN BETTER

[DENTIFICATION OF A BIRD AS CONSPICUQUS AS A CANADA GOQGE.
ALTHOUGH WE FIND IT DIFFICULT TO EVALUATE THE OVERALL MAGNITUDE OF

3



TABLE 1

North Ametican Goose Strikes Reported

ICAC Data Base - 1885-94

Canada Brant and Unid.
Year Goose  Snow Geese  Species Total
1985 2 2 5 12
1986 4 0 17 21
1987 3 C 18 2
1988 7 2 3 12
1989 2 Q 36 38
1980 14 1 16 31
1991 0 0 1 1
19592 16 1 25 42
1993 5 2 2 2]
1984 8 2 2 12
Totals 64 (32%) 10 (5%) 125 (63%) 199




GOOSE STRIKES TO CIvil. AIRCRAFT - U.S. 1993-95*

TABLE 2

Al Goose No.Eng. | Canada No. Eng. Unid. No. Eng.

Year Species Damaged | Geese Damaged | Geese Damaged
1993 76 7 (9%) 26 5 (19%) 44 1 {2%)
1994 80 7 (7.5%) 28 3 (11%) 49 3 (6%)
1995 84 15 (18%) 31 6 (19%) 51 8 (16%)
240 29 (12%) | 85 14 (16%) | 144 12 (8%)

* From FAA bird strike data hase (R.A. Dolbeer, pers. comm.)

Note: 60% of geese unidentifled!!




Table 3

CANADA GOOSE STRIKES AT JFK - 1979-96*
(R. Dalbesr, pers. commun.})

YEAR NO. STRIKES NO. GEESE
1979 3 3
1980-82 0 0
1983 1 1
1084 3 5
1985 1 8
1986 2 2
1987 0 0
1988 1 1
1989 | 2 4
1990 1 1
1991 2 5
1992 1 D
1993 1 1
1994 2 2
1995 5 10
1996 (to 7/1) | 1 1

TOTAL. 26 44



THIS HAZARD FOR LACK OF MORE RELIABLE INFORMATION. AVIATION INTERESTS
SHOULD NOT HESITATE TO IMPLEMENT CONTROL PROCEDURES IF RESIDENTIAL
CANADA (OR OTHER GEESE) ARE ON OR IN CLOSE PROXIMITY TO AIRPORTS,
ESPEGIALLY, WHERE HEAVILY LOADED SCHEDULED AIRLINES TAKE OFF. |
BELIEVE THAT CANADA GEESE ARE A SERIOUS HAZARD TO AIRCRAFT, AND THAT
CONCERNED PARTIES SHOULD TAKE APPROPRIATE MEASURES TQ OBVIATE THIS
THREAT. THAT 1S, ANTICIPATE AND PREVENT.

THE HAZARD POSED BY CANADA GEESE DOES NOT APPLY ONLY TQO CANADIAN
AND U.5. AIRLINES. EUROPEAN AIRLINES ALSO ARE AT RIBK, SINCE N JUNE
1998, THEY MADE ABOUT 1000 INTERNATIONAL DEPARTURES EACH WEEK FROM
27 CANADIAN AND U.S. AIRFORTS. CANADA GEESE POSE A THREAT AT 20 OF
THESE AIRPORTS.

GENERAL COMMEMNTS

ACCORDING TO JIM COOPER AT THE UNIVERSITY OF MINNESOTA, CANADA
GEESE ON OR NEAR THE MINNEAPOUS-ST. PAUL, AIRPORT {(MSP} YWERE
COMSIDERED AN AVIATION HAZARD IN 1881. HAZARD REDUCTION TECHNIQUES
RECOMMENDED INCLUDED HABITAT MODIFICATION, VISUAL OR ACOUSTICAL
HARASSMENT, TRAPPING AND TRANSLOCATION, AND THE KILLING OF BIRDS.
HARASSMENT AND HABITAT MODIFICATION WERE EITHER INEFFECTIVE OR NOT
FEASIBLE. ABOUT 40,000 GEESE HAVE BEEN TRAPPED DURING THE FLIGHTLESS
PERIOD AND TRANSLOCATED. COOPER NOW BELIEVES THAT TRANSLOCATION
SHOULD NOT BE DONE, BECAUSE THERE ARE TOO MANY GEESE. THE PRESENT
PROGRAM INCLUDES SOME SHOOTING AND TRAPPING, AND PROCESSING
GEESE FOR FOOD. HE ESTIMATES THAT AT LEAST 2500 GEESE WOULD HAVE TO
BE REMOVED EACH YEAR.

COOPER ALSO CONFIRMED THAT IF SUB-FLOCKS OF CANADA GEESE USING AN
AIRPORT ARCA CAN BE IDENTIFIED AND ELIMINATED [N THEIR REARING AREAS,
GCOOSE NUMBERS WILL BE REDUCED AT AN AIRPORT. HE ALSC SUGGESTS
THAT INTENSIVE HARASSMENT, ROCKET-NETTING AND REMOVAL, OR SFECIAL
HUNTS COULD BE USED TO CONTROL MIGRANT GEESE.

DON RUSCH OF THE UNIVERSITY OF WISCONSIN, IS ALSO VERY
KNOWLEDGEABLE ABOUT "GIANT' CANADA GEESE IN THE MISSISSIPRI FLYWAY
(MF}. HE HAS THE FOLLOWING OPINIONS ABOUT CANADA GOOSE
POPULATIONS IN THE FLYWAY:

- ONE HALF OF THE GEESE ARE RESIDENTIAL.

- THE RESIDENTIAL POPULATION IS5 GROWING TWICE AS FAST AS THE
MIGRANTS.

- CANADA GEESE NOW BREED IN 48 STATES, IN ALL CANADLAN PROVINCES,
AND ON TWO CONTINENTS BESIDES NCOHTH AMERICA AND IN NEW
ZEALAND.



- GIANT CANADA GEESE IN THE MF AAVE THE HIGHEST REPRODUCTION
AND SURVIVAL BATE OF ANY SUBSPECIES.

-- GIANT CANADA GEESE WEIGH MORE, BREED EARLIER IN LIFE, HAVE
LARGER CLUTCH SIZES, HAVE HiGH AND CONSISTENT REPRODUCTIVE
SUCCESS, AND HAVE LOWER EXPOSURE TO HUNTING.

- THE MANAGEMENT OF GIANT CANADA GEESE SHOULD CONTINUE TG
ENCOMPASS PROTECTION, SUSTAINABLE USE, AND DAMAGE CONTROL.

CANADA GOOSE EXPERTS, NELSON AND OETTING, DISCUSSED THE
RESIDENTIAL CANADA GOOSE PROBLEM AT AN INTERNATIONAL CANADA GQOSE
SYMPOSIUM IN 1991 AND MADE THE FOLLOWING POINTS:

- THE RAPID EXPANSION OF GIANT CANADA GEESE IN NORTH AMERICA
DURING THE PAST 30 YEARS IS ONE OF WILDLIFE MANAGEMENT'S GREAT
SUCCESS 5TORIES.

- MANAGERS HOWEVER, HAVE BEEN UNABLE TO CONTROL EXPANDING
RESIDENT CANADA GOOSE POPULATIONS WITH SDCIALLY ACCEPTABLE
METHODS,

- THERE ARE THREE KEY MANAGEMENT QUESTIONS:

1. HOW LARGE 15 ENOUGH?

2. WHAT CONTROL MEASURES WILL BE NECESSARY TO KEEP
POPULATIONS AT A DETERMINED LEVEL?

3. HOW ARE THESE GEESE MIXING WITH OTHER MIGRATORY
POPULATIONS AND IMPACTING DATA BASES ON POPULATION
S1ZES AND HARVEST ESTIMATES?

DEPREDATIONS PERMITS - LS,

THE U.S. FISH AND WILDLIFE SERVICE IS CONSIDERING A MODIFICATION N THE
SYSTEM OF 1SSUING DEPREDATIONS PERMITS THAT WOULD AUTHORIZE STATES
AND/OR THE ANIMAL PLANT MEALTH AND INSFECTION SERVICE, U.5.
DEPARTMENT OF AGRICULTURE, TO CONTROL SAFETY AND CTHER PROBLEMS
CALUSED BY RESIDENTIAL CANADA GOOSE POPULATIONS. DEPREDATIONS
PERMITS ARE REQUIRED, IF THE EGGE AND NESTS OF MIGRATORY BIRDS ARE
TO BE TAKEN, OR IF THE YOUNG OR ADULTS ARE TO BE TRAPPED OR KILLED.

RECOMMEMNDATIONS

- AIRPORT MANAGERS SHOULD DEVELOP AND IMPFLEMENT MEASURES TO
PROMPTLY DETECT, REPEL, AND CONTROL CANADA AND OTHER GEESE
THAT ARE ON, OVER, OR IN CLOSE PROXIMITY TO AN AIRPORT. CERTAIN
PROGRAMS MAY REQUIRE COORDINATION WITH STATE, PROVINGIAL, AND
FEDERAL RESOURCE MANAGEMENT AGENCIES AND OTHER INTERESTED
PARTIES.



- PROGRAMS SHOULD BE IMPLEMENTED TO IMPROVE THE IDENTIFICATION
OF BIRDS INVOLVED IN STRIKES ON AIRCRAFT ENGINES, ESPECIALLY THE
LARGE FLOCKING ZPECIES SUCH A3 GEESE.

-- IF U.5. AIRPORT MANAGERS, ENCOLUNTER DIFFICULTIES iN OBTAINING
FEDERAL DEPREDATIONS PERMITS NEEDED FOR THE CONTROL OF
CANADA GOOSE HAZARDS (OR QTHER SPECIES), THE DIRECTOR OF THE
U5, FIEH AND WILDLIFE SERVICE SHOULD BE CONTACTED WITHOUT
DELAY. | AM VYERY SERIOUS -- SOMETIMES 1T ONLY TAKES ONE BIRD.
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CANADA GOOSE POPULATION STATUS
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INTERNATIONAL CIVIL AVIATION ORGANIZATION
ORGANISATION DE LAVIATION CIVILE INTERNATIONALE
CRGANIZACION DE AVIACION CIVIL INTERNACIONAL
MEKOYHAPOIIHAR OPTAHM3ALWA MPAKIOAHCKON ABMALIMYS

1..5'""'_5"‘"\ _Ajlld_)_hjﬁ.n__a_ﬂ
g M O E H & T H &

gy JNIVERS|ITY STREET, MONTREAL, QUEBEC, CANALA H3C 547

Tel: (514, 284.0210 Intaret: izaone@izao.coo Telox:  G85-2=313
Saw (514 A54-8577 Sitatox: YL CATA Cabiles: 1ZAD MOMNTREAL

OFFICE TEL.: {514) 954-G717
15 Nuvember 1996

Ref.: AN 4/9.1-06/87

Suhject:  Studias relating to bird hazard reduction
Action required:  To note

Sir/Madeam,

T have the honour to transmit to you the attached data emanating from a statistical study of
hird strikes reported w ICAQ and occurring during the period 1923 to 1994, This ongoing stdy s being
conducted to bettar undarstand the problemns posed by bird strikes in the vicinity of airports. The study
also provides background information for future work to b done by the Secretariat in this respect,

States are invited to make full use of the IBIS programme for general safety stadies and bird
strike reduetion programmes, To this end, special analvses of bird strike data stored in the IBIS system
may be obtained on reguest hy writing to the Secretary General.

1CACQ is now in the process of collecring data on aird strikes which ccceurred in 1995, T
your Statz has not already reported such information, may T urge vou ta transmit it 50 as o rzach me as
soon as possible.

Please accent the assurances of my highest consideration.

‘_//,% Z bt

r’:} . Philippe Rechat
fr‘ " Secretary Generul

<

Enclosures:
Scacistical data on the [CAC bind strike
information system (TIR1S)



Table 4. Bird strikes by bird species

1993 1994 Total
903

1992

1991

1990
56
7

Bird Species

3468
3647
15346

359
584
270
115

437 869

1
0

322

Culls and Terns

917
335

872
51

504
306

Perching birds

3

Rapiors

795

125
263
521
a2

150
243

184
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Lapwings, lovers etc.

116
196
1747

E24
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33
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2433
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1990
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Table 5, Bird strikes by part of aircraft
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Table 6. Bird strikes by effect on flight

Effect em Flight

Precautionary Landing

Aborted Take-off

Engine Shut Dowyn
Vision Ohscured

Other

100

PERCENTAGE

- f -

1990 1991 1942 1993 1994
i73 o7 216 &6 209
Sl 63 g7 33 140
36 28 17 & 33
i 10 6 4
6 4 23 7 8
Percentage Distribution
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1950 1601 1002 1093 1994 Tofal
Lagand
Cher Vinion Obscired Engine Shut Dawn
Aborted Take-off 7 Precalionary Landing

‘Fotal
781
444
123

27
48
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Tahle 7. Engine struck (S)/dumaged (1)) due to bird strikes

1990 1991
[Cngmes Struck 747 RaG
Engines Damaged 28! 229
Turbofans Struck Hi2 760
Turbofans Damaged 217 200

Numerical Distribviotion

1992
9648
204
785
160

1993

1994

1036

834
242

12m _ e — -

Lo
o
W osoo
=
=
2 1
400 - S _
ﬂ —_ —_— T T —— . I...____....—
1550 1661 1892 1953 1004

Legend

w———m  Englnes Smuck — — - Engnes Damaged
......... Turbofans Shuck —-—-- Turbofans Damagad
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Result of your Alr Letter On-line =earch for
TEindhoven C-1310 crash":

* Bird strike caused Dutch C-130 crash

* Amsterdam: 4 fleck of birds caused a Belgian Lockheed Harein C-130
Hercules military transport to crash at Eindhowven airport in the
Netherlands in July, according to an ¢fficial report publighed
laat week, Thirty-four of the &1 people aboard died in the crash.
The report, compiled by the Roval Netherlands Air Force, the
Intericr Ministry and emerpency services, feund that up teo 600
starlings and lapwings, out of view of the airpart{s control
tower, took flight as the ¢-130, returning members of a Dutch army
brass band from Italy, came in to land onm July 15, The birds
smashed into the aircraft cockpit and the left wing, with dozens
of them ending up in the engines. As the aireraft lost power and
altitude, the pilot, who died in the crash, attempted to abort his
landing. But, with only one of four engines still runming, the
£-130 veered left and ploughed into a field, erupting in a
fireball as its fuel tanks were ruptured. The report eriticised
the emergency services and traffic comrrol fer poor commmications
before and after the crash. [t took over 35 minutes before fire
services were told that there were more than the four crew members
on beoard the aireraft. The Defence Ministry said thar the air base
commander, duty traffiec ceontreller and fire chiel had been
suspended from duty pending further inguiries.
Edition date: Monday, 7 October, 1296 Edition: 133%3
Section: Military Page numbar: 6

* Hercnles crash death teoll rises to 34

* amsterdam: The death tell from last Mondavis crash of a Belgian
Air Force Lockheed Martin C-130 Hereouvles ar Bindhoven airport rose
to 34 as twe more injured died of burnms in Duteh hespitals. Seven
gzriously injured survivors remain in the hespital. The
investigation into the cause of the crash will take several
menths.
Edition date: Tuesday, 23 July, 19946 Editiom: 13540
Section: Military Page number: 3

* Imtch probe ¢-130 Hercules crash

* Amsterdam: The Belgian dir Foree Lockheed Martin C-130 Eerculas
that sarashed on landing and xilTed 32 people had no flipht dats
recarder, but autharitiss said Tuesday that the pi]nt{ﬂ final
words might yield clues to the orash, The C-130 crashed and haned
Mondavy in the worat peacerime military air ovash in the
Metherlands, the Defence Ministry said., ameng the dead ware
nenbers of & Duteh army band and all four orew members., Nine
paople survived and all were hospizalised with serious burns. A
Z3-menber Dutch-Be_gian investigating team is searching the
wrecksege on the side of the runway in rhe Welschap nilitary sector
of Eindhoven Alrport, 120 miles zoulh of Awmstevrdam. A Defence
Miriztry spokesman szid the C-L130 did neot have a flight data
recerder. In its absence, officials will analyse the tape of the
pilot{s cexchengses with ground econtrel. he said,
Edition date: Thur=daw, 18 July, 1994 Editien: L3593/
Secrion: Military Fage pumber: &




* Dutch C-130 crash death toll rises to 32
* Ampsterdan: Thirty-iwoe people were killed when a Belpgian Air Force

Locikhesd Martin C-130 itransport crashed ard burst lnle flames at
Eindhovets alrporl in the southern Werherlands Monday, the Iutech
AYP ntews agency ssid, ANF guoted Dutch junlor defence mindster Jan
Guelich Mei jiing as confirming the fstalitles, Earlier repsrts
s4id 27 p=ople on board the military transport had died. The
Bercules, carrying 36 members of a brass band, including a Belgian
crew of four, banked steeply at low altitude as it came Iinto lapd
and crashed inteo a field inside the airfield+is miilitary section,
witnesses gaid. & Durch-Belgian investigarion team is tow working
Lo kry and establish the cause of the crash, & military sookesman
sald.

Edition date: Wednesday, 17 July, 1996 Editian: 1353&

Secijon: Military Page tnumber: 5

This page was generated by The Alr Latrter On-line.
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AVUER NEWSWIRE

written by Dave Higden (dhigden@avweb.com}
edited by Bob Kaputa (bkaputa@avweb.com)
updated Monday, October 7, 1996

g#l'( ;m-.
BIRDS BROUGHT DOWN I¥ HERCULES: The mas#s ¢f birds smashed into the
plane’s cockpit and the left wing, with dezens of them ending up in
the engines, according to a repert compiled by the Dutch air Force,
) the interior ministty and enmergency services. Thirty-four of 41 ahoard
Y died in the July 15 crash eauszed by up to 600 starlings and lapwings
! which, out of wiew of the ailrport‘s control tower, flew inte the
Herc's approach path en its return from Italy with members of a Duteh
army braszs hand.

Eeturn to AVweb welcome page.
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Above: Argentine Navy Super Etmndard OF53/3-A-207 seen at Comandante Espora an May 18, 1936, Eeven days llar on May 29 it was fost
it @ falal crash 2t Prnfa fmdfa. (lavier Mosguara)

e lead UH 20 ane their main miors intermeshed, ~he rotors of the
iz=d helicopter then suddenly fammed aut its undamaged tall mtar
satorusd 1o tarn and. without any torgee 5o tountaracs, caused
sulficent stress to Qorckle the mil ceom which crumpled to the [Ef
Dieas. ng £leng He tup aad then shraring off compietely 3ad falling to
taz ground, after whicn the font secticn than quickly nesed Inta tha
graund. The trail kalizgater ramaingd relatively icract after the
collizion but aesa quicky foll o the ground. (Bugast)

‘,T.ﬂ- June 19: Mclocnel* Dooglag/USM FAA-135 Homet which crashed
wasz 15571859, (Augush)
June 28: Sernan AFJE 73 MIGL29 Foloryem gk is raparted to have
been 3%+09, {Augrat
June 25: Yugoslav AF Relcopter which crasnad was arn 54341
Gaze la. (ALgust)
July 11: L'2AF Z0th 2 F 20 |oat waz frem the 77th FS. dSeptember)
duby 14: Cavse of the accident to MATI/AMAZWF E-3A Senktry L2><-J

H20437 iz believed 10 have ke dua to a multipla bird siri<g at high
speed on Eke-oif from munway 25R at Aktior. (Zeptember

July 18 Fhiliopine 8F UH-1H lust was £6-16224 (t/n 50131 fram
the Z0%¢h Tactizal Ar Witg. The kaiicopter was e~ roude from
Waliace S Statlen, La Unigr, te Camo Aguino in vatlac province

Abcwe: faguar GRIA XEXSZAGC" of 54 Squmdmn 3 Enatioven show on
Juty 3, T903 — Hhe aircral wos ot i Alaske on July 24, (Rey Azshioy)

AFM Cclenres 19590

woilzt parlicipating in tha joint Phlipoine armed farces Exerclse
Apgoiiar. [Eastemoer)

duly 24 RAF Jaguar GR. LA lost was ¥23620°5C frar 54 Squanrsd,
et floaen by 2 41 Sguadron pirat, [Sepkerr ber)

Abcve: RNZAFST S Sga A48 Shrhawk NIS2D3 which was fost fm a8
crash during 5 sorfie from Ghakea o June 29 == soe Wribe-Offs, _
Avpust, Him Wnorester)
Bolow: ST dimped 3F Thessaiomivi, pethem Greece on Api 1, 19596, L
wgs the wreckae of Mall A Force Antonar An-24 TZ-347 which had

crashed e apprmach on Aueust 21, 21995, aftor mistaking aa adizcent

oad for e renway -— see WiiteoOffs, Movemnber [935 and May 1996,

tR.chard Balca)

S e TR

Aben: fayar fordaalat Afr Force/Sardamian Falcans Exter 200 JY-
ANE taxiing in al ide home Prse, Antmar-Marka/King ABduilair air

tree. Jordar, ar Apeil 22, The aircrafl was invadved in 3 landing

decident in Wales g June 12 -~ see Wrike-(ils, August, pBo.

L' USRI 542 AV-BE 16306 WH-I7" al MCAS Chamy

Foint o August 11, 1994, Tl aivcralt crosied off Japan ot

Septemeer I, JUHa dunng 2 sorbe from feakem. See Write-Offs b
Sfanvary, Mareh and Avpust. {Rers szn Ring

LI



LI = T =~ B B = |

L T e

Launch Cos goal of Hrst launch in mid-
1998 eemains on schedule, the company
said. Boeing, Kyvaerner of Norway, RSC-
Energia of Moscow and Ukraine’s Yuzh-
ROYe Space erZAniZAtiOn 218 parthors in
the project. Home Fort consmecdon plans
include upprading 202,000 sg. &, of -
isting warchouse, office and storags space,
construcring twe new buildings for pro-
cessing spacecraft and improving a 1,040-
fr. piar, &

CATHAY PACIFIC AIRWAYS of Hong Kong

" saw protis bn the firse half of dhe year each

HE$1.65 billion {3213 million) o rov-
enues of HKE15.2 billion ($1.97 bilfion).
The profit piciure was afded by a HKE514
million {$66 million) exceprional return
on the sale of part of the aitline’ stock in
Dragonair, 2 regional carder, Fyen wich-
out that boaus. profies wer up 12.5%
over a year ago. They came despite a dis-
advancageous exchanps rte for the ULS,
dollar and increased fusl prices, Chairman
Peter Sutch said. Revenues were up 79
tor the same perind. Tn Aprl, Cathay sold
17.66% of hs{aine sharchaldings with
Swize Pacific in Dmgonair to China Na-
tional Avtarion Carp., which is conerolled
by Chinese ancheitics (AWSST May 6,
p- 31). Swire is 2 London-based trading
company that is Cathay’s stockholder. &

AIR FORCE OFFICHALS punished 16 of-
ficers involved in che April crash of a
CT3 aircraft near Dubrevnik, Croa-
tiz, thar killed U5, Commeree Sccre-
tary Ron Brown, Brig. Gen. Willtam E.
Stevens, former commander of the 86th
Airhit Wing, and his operations com-
manler, ':Df John E. Mazorowski, were
punished wich Articlz 15 reprimands for
dereliction of duty. They constitute the
most sarios punishment shot of 3 courr
martial. They last their commands in
June, bur eciminal charges wiil noe be
breughr and the Article 15 punishment
closes the cases, Letters of weprimand
went o Maf. Gen. Jeffrey Cliver, farmer
director of aperarions for LS. Air Forces
in Burope, and Col. Roger Hangen, for-

e e S A T e

mer vice commander of ehe 860 In ad-
ditlon, four coloacls and owo lisueenans
zalonsls reccived adminiscrative letrers
of admonishmen;; o leatenant
colonels and mwo majors received ad-
ministrative letters of eounseling: and
two Jientenant colonds reocived verbal
counscling, The acrions were directed by
Gizn, Michael Byan, comemander of 1.5,
Air Porces in Etrope. o

WATER AND CRASH damagr to a NATO
E-3 thar ran off the runway at Akder,
Grecee, on July 14 45 still being assessed.
NATO officiels in Germany said  recay-
ery team hag not yot been zble o pull the
airceafT from the water, cven theugh s o-
cation ar the end of the runway restrices
operarions from the NATC formand op-
ezating base. NATO reamns are aempriag
oo sTrip a8 mich eqinpment from che air.
craft as possible befure again atempring
o pall ic our. The sircrafts nose and en-
gines are scil] in the warer, so NATO offi-
ciale do noe yer znow i the aircraft can be
repaired or if it will be cannibalized, E-3e
are d:fficnlr vo replace since producrion hus
ceased. A susperted muldpic bird serike
cansed the crew to abort the cakeoff ac high
specd. The E-3 ran off the runway and
along a srone pier projecting into the wa.
ter before veeting o the tight. Impact broke

i T

Rt C

= i_
FEity

the flzelage berweon the wings and cock-

pit, bur thete were no sezious injuriss, @

KIM ROYAL DUTCH Afrlines ner pinific for
the first quarrer of the 1996-97 fiseal year
incecased o $183.2 million, up from
$81.9 million, However, the Duteh car
tier included in the quartes's rezults a
$107 3-million profit resuitng fram the
restle of nonvotng shares to MNorthwest
Airlines Corp. KLM’s waffic increased
&%, but gverall Joad facror declined 1.6
poins o 70.7%. Brivsh Airways’ fost-
yuarter net profit increased 11.3% ta
$179.6 million, a positive trend tied o
strang szles and higher vields, company
afficials noted. Lu?‘Lhansa Cretman Adr-
bines’ operating profir fel? 47%% o 367
million during the first half, Tn the next
fve months, Lufthansa German Aidines
Ir scheduled to-implemant measures ex-
pected to cut operacing expenses by as
tmtch &5 $128 million. L]

EURDCOPTER'S 7-8-5EAT EC.13% twin—en-
Eim: helivapier obrained FAA ¢cectification

or twe versions equipped wich Prate &
Whirney PW206E or Tuthomeca Artus
2B wrbashaft enpines. Ten BCY 335 wiil
b produced in the nexr five months, Ey-
rocapter officials said, Last week, dhe St
production BC135% was delivered o the
Lrermar police’s Stucrrart-based aic rescoe
uris, o

THORMEOH-CSF AIRSYS and Terina Elek-
rranik fas: week concluded an asrecmen:

¢ 0 peindy upyrrade che Danish air foree's

Hawk air delense missi’e systems. e
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Hepcules C130: the mnb: genay urviw w&re badly lnfnnned
i the fire service had known thdt the Hercylés €180 had passengers on board, on

165th July last, they would hdoe He to save some of them. But the
comuhication from the control l¢wer wds npt propeﬂy pdmd an,
AMSTERDAM.
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On 18th July lesl, B He reules C180 ;Jlane crashed at Elndhoven, kiling 84.
Foliowing t!r"lr Helgo-Tyuich tnq{llry into this drama, 'tions have falien: (he
Commarndei of the Bindhoven mimaryfbadpe the CbmWar of the fire brigade
and # control tower officlal were, dismisged on the spot.. The Mayor of Eindhoven,
Mr. Wulu hen haa apologised Ln 111» pubucw '

The inquh}r poneluded In fact tHat It w th-a chaos of the emergenvjr acrvires. s
smuch &s Apd perhaps more I.th theaictunl amkj.ent. which was falal far the
vietims., :

Henwevdr, tn July, dll the ﬂullmrmes cmmemed hacl,' pral&ed the speed ﬂml
i::rgan!ﬂmlon of 1121!& assisiance and when. a few days later, It was revealed Lhiat
“ha emergency services only expéeted 1o,find the four meémbers on board, the
Mayor iof Elfcthoven fmmedindely rmed  that thm mistake hnad had no
mnacqurnm& on the number af 'victlms,
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The frﬂ.ai error

The report ‘presented on Thu dav rroves the cn’nt rary. The Licutenpnt-
Goneral of the Belginn Alr Forpe, Vanhﬁcke. has: retraced the Nlm of the
events {n Elndhoven. Jusl afier the p! ne erashed at 18.08 hours on 15th July.
the control tower, in u':mmunir.autm with the fire brigade, thought it was
annecessary (o send lhe cmergehey serdices, It Tetractad this a few minutes laler
and sgain contacted Lhe fire brigade. 1 was at that mo::nent that the doubtlessly
gl ertor was made: the 1ower ponirol pifiéial affrmed (that there were about 256
people on board. Budl the p:-ninn he ag speaking t¢ did not understand and
asked ggain Il there were Hny The ofﬂclal who thought he had been
urdersinod, onply stated that he: "dtd n 1 knuw exactly™ (meaning: the number of

pussengers). %

The Oré serdice understood rmm‘ this that dtere were no'passengers on board. As
the plane's cockpil was on fire! they also thought that the four members of the
crew were aiready dead.  Aclion plan "0[!2 intended for:small-scale calasirophes,
wis pul {ntp effeet. Onee arrived on th spot, the ﬂrenien sat themeselves simply
1wy putling dut the firk. Thinking there ware no uundwr: on board. they dld 1101
arrempt to mh:*r the planc- qulcl:l?,y : .

In fact. duﬂn,g this time, the s{m'tvon:_ewém dolng ewnrﬂﬂng they could to try
and opén the Bmergency exits w{ﬂch werpe all jammed. _
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It was only st around 18,40 h thet firal firemeén enterad the interidr of
the plane. At that moment. c%z‘:r dumbfounded 6n discovering passerigers
%n

_,.
R

dytag or altendy dead. Ambul stretchers - none of these wert on
site sihice such & siualon Had not expected. In the midat of the
catastrophe. & suilabl rescue plan was thbn wriggered whmh was only cmnpleted
Al huu‘r later. |

The mpnri Jafurmal. Withoul these aetious errors in unication, the reecue
wperations would have been able to start some 25 runutes earller. In such
sirrumslances when 10xle grses are te abd every mirute counte. Mr, Biemons,

Heead of the Health Inspeeloraty, who tgart in the ln?luiry. alfirms that an
earller resdude attempt could bave U ted numhar of deaths as well as, tl-m
harm rhusﬂl 16 the injured.
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pred-eni Ave of the seven :{,tnrimrs nrq'.- at!ll ln a adrioui condilion. Beaidea
the foul Belglan crew muembers, !t]w 30 thbr ns kijlad were all young Dutch
nrople, emhbiers of the Brabs Ban Dutch Land Forces, they wene

surning fmim Haky hf"‘}"&‘ ll'li had given A sardea nf ronrarts Torthesownrs 1tho
l:’iqu Iry has ahown “'1 8 neithe aﬁmchnlml ure nor a human error

wiich was {he caRusye, nflhl:* ammrm I was a flock of dbout 500 starlings which
were caught in the plane’s two port &n on landing Which caused the alrt'raﬁ
o awWigg shalply 10 the right, thius cau n£ ﬂm a,ccld,ent_, -
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Awign Ecology and Air-Traffic Safety at YVR: Non-winter Manitoring EA836.1

EXECUTIVE SUMMARY

Data on the distribution, abundance, and behaviour of birds were
collected near the Vancouver International Airport (YVR) during the non-
winter period of April through September, 1996. These data were compared
with those coliected over the same period during 1994, The status of bird
nazards and Tisks to aircraft at YVR since the reports by Demarchi and Searing
(1995a; 1995b) were assessed. The Parallel Runway became operational on 4
November 1996, and as such, was not used by aircraft during either the 1994
or 1996 periods presented in this report Unless stated otherwise,
comparisons of bird-related air-safety issties between 1994 and 1996 are made
under fhe same conditions of airpert operations (e.g. air-safety concerns
during 1996 were not seen as greater than during 1994 simply due to the
propinquity of the opening of the Parallel Runway).

Diurnal Raptors in SICA

Compared to the winter pericd {all years) and the non-winter period of
1994, the number of raptors in SICA was very low during the non-winter
period of 1996. With the possible exception of soaring raptors, air-safety
hazards posed by SICA-based diurnal raptors were negligible during the non-
winter period of 1996. SICA-based raptors should continue to be monitored
until Parallel Runway operations are fully underway and the habitais of
northern Sea Island are no longer undergoing radical changes due to the
construction of the Parallel Runway. The extent of soaring by raptors should
also continue to be monitored.

Habitat Changes

Aside From the habitat changes due to the construction of the Parallel
Runway as noted by Demarchi and Searing (1996}, the single largest difference
between the habitats during the nen-winter periods of 1994 and 1996 was that
for most of the non-winter period of 1996, much of the large grass field of
northeastern Sea Island was not hayed. Cornsequently, a tall sward of reed
canary grass (Phalaris arundinacea) became established there. The grass in
that field was then cut late in the summer. AS a2 result, it is expected that
substantially more birds (primarily Great Blue Herons and waterfowl) will be
attracted to that area during the winter of 1996/97 than if it had been left
uncut. Birds using that area have the potential to pose hazards to aircraft
using the Parallel Runway. The most effective means of dealing with fhese
hazards are to expand the area over which wildlife controllers operate and to
minimize disturbances of such birds by the general public that recreate there,




Avian Ecology and Air-Traffic Safety at YVR: Non-winter Monitoring EAB3E.]

Bird-related Air-safety Issues

The overall status of the air-safety concerns at YVR for each spedes
group of birds during the non-winter period of 1996 compared to the same
period of 1994 is summarized below.

Despite considerable growth of the Great Blue Heron breeding colony
in Pacific Spirit Park, no increase in Great Blue Heron-related safety issues
were evident. Movement rates of Canada Geese during the lafter part of the
non-winter period of 1996 were much greater than during 199%4—suggesting
that hazards posed by this species increased since 1994, The affinity of Canada
Geese for the habitats adjacent to the Parallel Runway has much greater
implications for air-safety after 4 November 1996, when the Parallel Runway
became operational. No change in air-safety hazards or risks as posed by
ducks, Bald Eagles, or gulls were noted during 1996 compared with 1994
Although no changes in air-safety hazards by crows were noted, the
implications for air-traffic safety near the Parallel Runway as brought about by
the location of the flight paths used by Northwestern Crows during the late
evening period, warrants reemphasizing. A slight reduction in the risks to
air-safety as posed by European Starling was noted during 1996, but the high
reproductive capadty and ecological flexability exhibited by this species
suggests that safety concerns could fluctuate widely during any non-winter
period.

Summary of changes in bird hazards fo aircraft at YVR during the non-winter
period of 1996 mmpared to the same pericd during 1%, Ratings: — no
change; f modest increase; A substantial increase; W modest decrease; L 2
- substantial decrease.
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Continued monitoring of the avifauna niear Sea Island is seen as an
affective means of ensuring that bird-related air-safery concerns can be
mitigated in a timely and effective manner; given the vast numbers of birds
that use the habitats of the Fraser Delta during the course of a year. In
addition to identifying bird hazards and long-term trends in local populations
of avifauna, the database created by a long-term monitoring program will
provide an effective benchmark against which the effectiveness of the
Wildlife Contral Program at YVR can be assessed and adaptively managed. A
long-term monitoring programh with a consistent protocol of data collection
and analysis is an essential part of aviation safety at YVR.

TGL Limited
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EXECUTIVE SUMMARY

On behalf of Transpert Canada, in 1994, LGL Limited began investigating
avian ecology as it relates to existing and potential hazards to air-traffic safety
at the Vancouver International Airpert (YVR). Findings of research
conducted in 1994/95 are presented in Demarchi and Searing {1995a; 1995b).
This report presents the results of continued monitoring, with a focus on the
concerns about aircraft safety and information gaps pertaining to avian
ecology as cutlined by the Blue Ribbon Panel Report. Data in this report span
the period of October 1995 through April 1996, inclusive. Results from the
remainder of the menitoring period (1.2, April 1996 to September 1996,
inclusive) will be presented in a subsequent report. Except where noted, bird
hazards to alreraft as identified by Demarchi and Searing (1993a) continued to
exist during the present reporting petiod.

Habitat Changes

Construction of the Parallel Runway continued to change the habifat
composition of the study area since the initial study of avifauna and air safety
was conducted in 1994/95. Construction activities increased the amount of
“disturbed” habitat in the study area through the conversion of long grass,
hedgerow /shrubland, and mixed woodland habitat types.

Diurmal Raptors in SICA

Seven species of diurnal raptors were observed during 165 events (143.3 hr}
during October 1995 through March 1996. Seventy of the 165 events ended
without the raptor leaving SICA. Although the Commercial Development
Zone {CDZ) was the location most frequently used by raptors moving out of
SICA, few of those birds continued southward over the Parallel Runway and
bevond.

None of the raptor species displayed a tendency to move southward from
SICA towards airside. The pooied events indicaled that while 23.0% of the
avents were terminated by the observer or when the observer lost sight of a
bird in SICA, the majority (66.1%) ended when the observer lost sight of a bird
flying away to the west, northwest, north, northeast, or east from its original
location. Only 10.9% of the events ended with the observer losing sight of a
bird flying to the southeast, south, or southwest—i¢., southward towards
airside. For Red-tailed Hawks, the most frequently sampled species, there was
a sirong tendency to aveid flying southward, as events ended with birds flying
in a direction other than southward 4.9 times mote often than expected by
chance alone (x2=15.9, df =1, P <0.10). "Avpidance of habitats south of the CDZ
likely resulted from the low densities of prey and perches that occurred in
those areas.

TR A T —— S Pans =
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The movement patterns and flight directions of SICA-based raptors remained
essentially unchanged from similar observations collected during the
previous study. The findings of this study are consistent with those presented
in Demarchi and Searing (1993a), which indicated that SICA does not
promote hazards to aircraft by attracting diurnal raptors. Furthermore, by
discouraging hazardous species of flocking birds such as walerfowl, gulls,
shorebirds, and passerines, the habitat of SICA is likely contributing o air-
traffic safety at YVR. Therefore, SICA should continue to be managed as
raptor habitat.

Perch Poles and Red-tailed Hawks

The availability of perch poles did not influence the proportien of time Red-
tailed Hawks spent engaged in flying and non-flying behaviours. Although
perch poles were readily used when available, alternate perches {2.3., trees,
shrubs, and power poles) were very abundant and thus, were used {0 a greater
extent by hawks when perch poles were unavailable. Beczuse perch poles did
not influence Red-tailed Hawk behaviour, the presence or absence of perch
poles is not expected to have implications for raptor conservation or air-traffic
safety, assunning that alternate perches remain available. Perch poles should
remain in place because they are used by birds that are not currenily posing
hazards to aircraft.

Bird Abundance and Movement

Twelve pairs (i.e., 24 individual surveys) of non-breeding bird surveys were
conducted from Cctober 1995 to April 1996, inclusive. Tweniy-two surveys of
bird movements were conducted from 13 October 1995 to 26 March 1996,

representing 257 hr of observation.

Doubie-crested Cormorant

Overall, the weekly movement rates of Double-crested cormorants during
1995/96 were slightly lower than during the same period of 1994/95.
Locations used by flying cormorants during 1995/96 remained unchanged
from those observed during 1994/95. Most cormoranfs were observed flying
eastward, over or near the Middle Arm of the Fraser River in the morning,
and westward over and near the Middle Arm in the gvening.

Great Blue Haron

The abundance of Great Blue Herons on and near Sea Island fluctuated
during the present study. The numbers of Great Blue Herons during 1995/96
were mostly lower than those observed during 1994/95. The mean number of
Great Blue Herons observed in the airside portion of the survey area was also
lower during the present study than during the previous cne. Under the
hypothesis that the numbers of voles in the study area were less during
1995 /96 than during 1994/95, the reduced numbers of herons cbserved in the
study area was [ikely a direct result of the reduced availability of that prey.

T
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The pattern of movement rates of Great Blue Herons observed during
1993/96 was very similar to that observed during 1994/95. The distribution of
fiying herons during 1995/9 also remained very similar to that during
1994/95; with the exception that proportionately fewer birds were observed
near southwestern Sea Island, while proportionately more were abserved

near north-central Sea Island.

Safety concerns Tegarding this species from October to April continue to be
highest over northern Sea Island where aircraft will be using the Parallel
Runway. Increases in vole populations that may occur normally in future
years might cause the number of herons flying over Sea Island to rise.

Snow Goose

In general, the numbers of Snow Geese observed during 1995/% were very
similar to those observed for the same period during 1994/95. Unlike during
1994,/95, Snow Geese were not observed .in the airside zone during 1995/96.
The reason(s) for this difference in distribution between studies is unclear.

As during 1994/93, Snow Geese were one of the most numerous species
encountered during the movement surveys of the present study. This species
remained strongly associated with the saltmarsh habitats along the western
foreshores of Swishwash Island and Sea Island. The movement rates of
Snow Geese in 1995/96 remained very similar to those observed during
1994/95. The main difference between observations of Snow Geese during
1994/95 and 1995/96 was that in the latter period, the vast majority of Snow
Geese were observed near southwestern Sea Island, while fewer birds were
observed near northwestern Sea Island.

Safety concerns regarding this species declined during 1995/96 because Snow
Geese made substantially less use of airside habitats than they did during
1994 /95. However, as long as Snow Geese are permitted to use the foreshore
of Sea Island, this situation could easily revert in the future. Fazards posed to
aircraft by this species continue to be highest from fall through spring for
aircraft that approach and depart YVR from and to the west, respectively.

Canada Gooss

From October until December, and from early January uniil late March, the
numbers of Canada Geese were very similar between 1994/95 and 1995/96.
From December until early January, the numbers of Canada Geese in the
study area were considerably greater during 1995/96 than during 1994/95.
Despite that difference, the mean number of Canada Geese in the airside zone
was lower during the present study compared to the previous one. The most
likely reason for this reduction is that many parts of the “disturbed” habitat

=.=#,:,==_.;=|=g—===wl===““==="'ﬂ
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(i.e.. locations associated with Parallel Runway construction), were suppotting
new growth of vegetation that appeared to be highly preferred by these birds.

The movement rates of Canada Geese from late October to early Decemnber
and from early February to late March were relatively similar between
studies. However, during the present study, the weekly movement rates of
Canada Geese from mid December to late January were much greater than
those observed during 1994/95. Despite these differences in movement rates
between studies, the overall distribution of this species remained
proportionately similar; most birds were observed flying over the mowed and
disturbed habitats of northern and eastern Sea Island.

The inaeased numbers of Canada Geese that were observed during 1995/%6
should be of concern to airport managers. It is likely that the population of
Canada Geese in the Fraser Delta is continuing to increase sharply.

Ducks

Due to large numbers of American Wigeon, Scaup sp., Green-winged Teal,
Mallard, and Northern Pintail, ducks were the most commenly recorded and
most abundant group of birds. In general, the numbers of ducks observed
from Cctober to mid February during the present study were slighily greater
than those observed during the same peried of 1994/95. Numbers of ducks
observed from late Pebruary until late March were lower during 1956 than
during 1995. The numbers ‘of ducks in the airside zone was similar during
both studies. Standing water and foraging opportunities in the airfield
continued to atract Mallards, American Wigeon, Northern Pintail, and
Green-winged Teal from the nearby salunarsh and river habitats.

Weekly movement rates of ducks rfluctuated greatly, and the rates during
1995/96 were higher than those during 1994/95 for most of the study period.
Although the numbers of ducks were greater during 1995/96 than during
1994 /95, the overall distribution of this species remained similar between the
studies. Most ducks continued o be observed flying N-S in the vicinity of the
foreshore of western Sea Island, flying parallel wiih the river channels, and
flying in most directions over the fields of northern and eastern Sea Island.

Bald Eagle

Numbers of Bald Eagles from October to late January were very similar
between 1994/95 and 1995/96; however, the numbers of birds observed
thereafter tended fo be less during the present study than during the previous
one. The mean number of Bald Eagles observed at airside locations remained

unchanged between the two studies.

The numbers of Bald Eagles detected during movement surveys remained
similar between the two study periods unfil early January 1996. At that time,
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the numbers of Bald Eagles rose sharply and, in general, remained greater
during the 1995/% study than during the 1994/95 study. Most eagles
contnued to be observed flving near the foreshore of western Sea Island.

Hawks

Numbers of Northern Harriers were similar during the month of Octoper
during both studies, but numbers during the present study were consistently
lower than those observed during 1994/95 during the remaining months.
The mean number of harriers in the airside zone was lower during the
present study than during the previous one. This decrease likely reflected the
reduced number of harriers in the entire study area, which in turn was
probably caused by reduced vole populations.

Numbers of Red-iailed Hawks in October were similar during both studies,
but the large influx of migrant birds that occurred during November and
December of 1994 did not eccur during the same period of 1995. Compared to
the previous study, the mean number of Red-tailed Hawks in the airside zone
was much lower during the present study. This decrease likely reflected the
reduced number of Red-tailed Hawks in the entire study area, which in tern

was probably caused by reduced vole populations.

Very few Rough-legged Hawks were recorded during the present study.
Numbers of Rough-legged Hawks were higher during October 1995 than
during October 1994, but for the remaining months, consistently fewer
individuals of this migrant species were observed during the present study.
As with Red-tailed Hawks, the influx of migrant birds in early winter that was
observed during the previous study did not occur during the present study.

During movement surveys of both the 1994/95 and 1995/96 studies, the two
most abundant hawks were Northern Harriers and Red-failed Hawks.
Weekly movement rates of hawks during both studies were similar. No
overall trends in rates were evident from October to April in either study.
Counts of hawks were consistently higher or the north half of Sea Island.
The distribution of hawks in the study area remained similar between
studies. Wilh the exception of N-8 movemenis over northwestern Sea
Island, no strong trends in direction of trave! were evident.

Falcons

The total numbers of falcons detected during the movement surveys of both
studies were very small. QOverall, detection rates remained relatively constant
during the study period, averaging less than one falcon per survey
throughout the study. No patrern of falcon distribution arcund Sea Island
could be identified from data collected during the present study due to small
sample sizes.

LGL Limited Page vi



Avign Ecology and Air-Traffic Safety at YVR: Monitoring EA&36.1

Shorebirds

Numbers of Dunlin fluctuated widely during the 1995/96 study period, with
peaks of abundance occurring during early November, late December, and
late January. The patterns of abundance exhibited by this species differed
greatly for most months between the studies. The mean number of Dunlin
in the airside zone was much lower during the present study compared to the
previous study. It is unclear what caused this difference, but it may have been
due to chance alone because the maximum numbers of Dunlin observed in
the study area were similar during both studies.

During both studies, Dunlin comprised more than 96% of the identified
shorebirds during movement sutveys. The movement rates of shorebirds
from Octcber to January were much lower during 1995/96 than during
1994/95. From January until April, movement rates were very similar
between the studies. During both studies, the majority of flying shorebirds
(namely Dunlin) were observed heading N-5 over Sturgeon Bank near
northwestern Sea Island.

Gulls

The numbers of gulls observed in the two studies were similar, except that
during the present study, the peak in gull numbers occurred approximately
onhe month before the peak during the previous study. In addition, the late-
winter decline in gull'numbers observed during the previous study was not
as protracted as that during the present study.

Seven species of gulls were detected during the movement surveys of both
studies. During 1995/96, the most abundant species were Glaucous-winged
Gull and Mew Gull. Unlike during 1994/95, the detection rates of gulls
during 1995/96 showed considerable fluctuation with no strong seasonal
trend in movement rates. The distribution of flying gulls around Sea Island
remained very similar between studies. Gulls continued to present hazards
to aircraft as these birds moved between nocturnal roosts on Sturgeon Bank
and inland feeding sites.

Northwestern Crow

Peak numbers of Northwestern Crows were similar between the 1994/95 and
1995/96 studies, but more crows were observed from October to mid
December during the previous study. Further, the peak of abundance during
the previous study occurred approximately one month later than during the
present study. The mean number of Northwestern Crows observed in the
airside zone was lower during the present study than during the previous
one. It is unclear why the numbers of crows in the airside zone were lower
during the present study, but was likely the result of fewer crows occurring in
the study area for most of the study.
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The overall movement rates of Northwestern Crows were lower during the
present study than during 1994/95. During the present study, the movement
Tates of Northwaestern Crows fluctuated from October to January, at which
time, low and stable numbers of crows were observed until the end of March.
The relative distribution of Northwestern Crows differed greatly between the
studies at some countpoints. This spatial shift in crow distribution might
have resulted from changes in the distribution of freshly disturbed scil (due
to Paraltel Runway construction). Despite these changes in the locations of
flylng crows, most hirds ware observed flying eastward over northern Sea
Island during both studies.

European 3tarling

With the exceptions of October and November, overall numbers of European
Starlings were lower during the previous study than dunng the present cone.
However, the mean number of European Starlings cbserved in the airside
portion of the survey area was much greater during 1995/9% compared to
1994 /95. This increase was likely the result of a large flock that was frequently
observed foraging in the mowed grass habitat of the airside zone.

During the present study, the rates of starling movement ranged widely from
QOctober to February, after which time, they remained low and stable. From
October until December the movement rates of starlings were higher during
the present study than during the previous study. From December until
February, no clear difference in movement rates between the studies was
evident. Movement rates in February and March 1996 were consisiently
jower than those observed during the same months during 1995, As for
crows, changes in the distribution of European Starlings may have been due
to changes in the distribution of freshly disturbed sites used for foraging.

Remaining issues

The in¢reased numbers and movement rates of ducks observed during the
present study suggest that potential hazards caused by these species increased
since 1994/95. Standing water in the airside zone continues to be the single
largest factor aggravating the strike hazards posed by this group of birds. The
recommendations of the Blue Ribbon Panel and Searing ef al. (1996) are
expected to partially mitigate these hazards.

The “grit dump” on lona Island continues to attract and support many gulls,
Rock Doves, Northwestern Crows, and Eurcpean Starlings. No steps io
alleviate this situation hawve beern taken.

Canadian Airlines International has completely overhauled the food-waste

handling procedures for CaterAir. Food waste is no longer attracting birds to
the vicinity of the Canadiar Airlines International hangar.
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The data collected in this study and in Demarchi and Searing (1995a; 1995h}
have been effective in identifying the hazards birds pose to aircraft at YVR.
Many of the hazards that have been identified are expected to be adequately
mitigated by the revised Wildlife Control Program {see Searing et al. 1996).
However, the dynamic nature of the avian community around Sea Island
and the changes that are occurring to the tandscape there require that an
ongoing monitoring program be conducted to ensure that safety concerns can
be managed proactively, In addition to identifying hazards and long-term
trends in local populations of avifauna, the database will provide an effective
benchmark against which the effectiveness of the Wildlife Control Program
at YVR can be assessed and adaptively managed. We believe that a long-term
monitoring program with a consistent protocol of data collection and analysis
is an essential part of aviation safety at YVR.
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Transport Canada has identified a safety concern associared with the large numbers of
gulls that occur on and around the St. John's Airport at certain times of the year, These high
numbers are strongly influenced by the presence of the Robin Hood Bay Landfiil, a few ki
to the east of the airport. Transport Canada funded a study of potential problems associated
with wintering gull populations in the St. John's area from mid November 1954 to mid March
1995. The report of the Phase 1 study is

Davis, R. A. and B. Mactavish. 1995, Gulis Assacigted with the St. John's Airport and
the Robin Hood Bay Waste Disposal Site, Newfoundland. Report by LGL. Timited to
Transport Canada, Ottawa, 37p.

The Phase 1 report decumenied very large numbers of gulls at ¢he Robin Hood Bay
Landfilt and substantial flights that passed near to the airporc as the gulls traversed between
night roosts on Conception Bay and feeding areas at the landfiil. The resulls of Phase 1
indicated that it was very important {0 determine gull numbers and movement patterns at other

times of the year.

Transport Canada commissioned LGL Limited to conduct a Phase 2 survey from mid
June to 30 September 1996. The present brief progress report provides summary information
collected during the first half of the study. The data are presented sclely to provide the
Project Managet with information on how the study is progressing and (o identify some of the
main findings to date. The report contains raw data that have not yet been fully checked.
Thus, the specific results should not be released, although the general findings can be reliably

used for planning purposes.

Sarvey Coveragsc

Surveys have been conducted by Rass Harris, LGL Limited, King City, and Jytte Sclno,
St. John's. Unfortunately, surveys did not begin until the latter part of June due to delays in
finalizing the contract and in scheduling the first surveys by Ross Harris. However, goil

behaviour patterns should be fairly stable during June which is the incubation and early chick-



L MU - S B LR YUY

——  amemm aamw ol ey s e B B WA WA B el O wml e w0 MpmEm 0 Geeaal 0 Depall

regring phase of the annual cycle. The survey coverage has emphasized the Robin Hood Bay
Landfili and the Airport.

All of the gull day-use areas found in the Phasc 1 winter study are reputarly covered
during Phase 2. The rcader is referred to Figure 1 (taken from the Phase | report) for the

focations of the various features in cthe St. Jolhin's areu.
Numbers of Gulls

There were some significant differences in the numbers and movements of gufls in this
study areas compared with the latc fall and winter situation. The Robin Hood Bay Dump
remains the major terrestrial attraction for gulls in the St. John's ares. However, very few
gulls used any of the other fall/winter day-use areas. Large numbers of gulls frequented

capelin und herring coastal spawning areas in late June and July.

Robin Hood Bay Landfill

The numbers of gulls at the landfill during 19 surveys are listed in Table 1. The
species breakdown for selected dates is also presented in Table 1. About 7,500 gulls were
present at the landfill in fate June with about 95% being herring gulls and 5% grear black-
bucked gulls. The numbers present were fairly steady through July ranging from about 4,000
to 8,500 gulls. Clearly, more guils actually used the landfill as there was significant guli
traffic thronghout the day between the landfill and the nearby nesting celonies. Again, most
of the gulls present were herring gulls (Table 1).

There was a significant decline in the nembers of gulls present at the landfili at the end
of July and in early August {(Table 1). Non-weekend numbers ranged from about 400 to 1,500
birds. The decline coincided with the fledging of voung gulls from the nearby colonies.
Banding results from the late 1960°s and early 1970s indicate that young-of-the-year and
yearling herring gulls move from oorth from the nesting colonies in August, perhaps following
capelin which spawn in August in northern Newfoondland and Labrador (Threlfall 1978, Bird-
banding 49:116-124). The adult gulls may also move north after the young have left the
colony. These movements may explain the decline in gull numbers at the landfill in early
Aupgust 1996,
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Figure 1. Principal features affecting gull distribution in the St. John's, NF area.
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Table 1. Numbers and species of gulls at the Robin Hood Bay Landfill, St. John's, NF, June-
Auagust (990,

Great
Black-backed
Herring Guil Ciull Other
Number
Date of Gulls # T # % #
Fune 26 7.400
27 7.558 T.174 25 383 3 1
July 3 3,907
4 4,344 2,072 68 1,371 32 1
o 3.735
11 6,980 60,317 91 Go2 3 1
£2 3.740
15 2,490
16 3876
18 4,250
19 4,144 3,708 89 435 10 i
23 TS
28 (Sun} 328
20 340 731 87 107 I3 2
30 1.044
31 370 35 52 a3 17 2
Aug 1 445 356 B0 B 19 3
5 [.509 1,376 21 131 9 2
& i BI2 90 o 9 3
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Dav-Use Areas

As noted carlier, very few gulls frequented the day-use zreas used by gulls in the fall
and winter. Most notably, Qidi Vidi Lake which hosted thousands of gulls in the winter
usually supported fewer than 20 gulls on visits in the summer. Similar smali numbers were
present at other day-use areas. Numbers at Windsor Lake and the lakes to the west were
usuatly less than 34.

Flight Lines

A major effort in the present study has been to determine the main flight paths used by
gulls moving among feeding, leafing and night roosting areas. Of particular relevance are zull

flightlines in the vicinity of the airport.

5t John’s Airport

In the fall and winter, there had been major movements of gulls across the Avalon
Peninsula between a night roost in Conceptian Bay in the west and feeding (Robin Hood Bay
Landfill} and toafing (Qidi Vidi Lake) areas on the east side of the peninsula. These
flightlines took gulls near to the approach/departure paths of aircraft using the §t. John's

Airport. These cast-west movements were not present in the late June to early August period.

Although very few gulls were seen at the alrport during this study period, there were
two flightlines used by gulls near the azirport. The more heavily used was an east-west
flightpath that passed just south of the airport. The second path wag used by fewer gulls; it
was parallel to Runway 11/29 and about 1 km north of it.

Robin Hood Bay Landfil

Gulls potentially approach the landfill from four directions. Because of the size and
configuration of the landfill, observations from 2ach of four directions must be made. This
invelves using (wo ohsarvers on two consecutive mornings, In summary, the arrival/departure

cbseevations indicated that very few gulls amrived at the landfill from the west, the direction

-5
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of the atrport. The main gull movements were along the coast both north and sowth of the
landfill. Thousands of gulls nest on cliffs along the east coast of the Avalon Peninsula. Magor
nesting areas occur on the ¢liffs in Freshwater Bay to the south of St. John's and along the

cliffs froem Si. John's north,

Gutl movements pecurred between the landfill and the nesting areas. Gulls followed
the coast and entered the landfill from the southeast (Bobbie’s Cove) or the east {Green
Gulch). A major flightline from the north moved south from Logy Bay and eptered the landfil)

from the northwest. None of these coastal flights affected the safety of aircraft at the airport.

Cenclusion

Although it 5 too early to reach any definitive conclusions, it is apparent that gull
behaviour during the late June to early August period is less likely to create bird kazards to

aircraft problems than iz the behaviour that occurs in late autumn.

It is not known when gull pumbers will begin fo increase again but increases are
expected to begin by late August/earty September. It is unfortunate that there wili be a gap
in the coverage between this Phase (ends 30 Sepiember) and Phase 1 (started on 17

November). The QOctober-early November period is likely to be a key peried.
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Subject: Tha Northeast Association of
Wildlife Damage Biologlsts liihe
Information Sheet

Te: Wildlife Management Professionals

The Northeast Association of Wildlife Damage Binlogilsts (NEA-WDB) was
founded on February 27, 1991 at a meeting in lLeominster, MA. Thia
organization £ills a long awaited need to provide technical
devalopment and in-pervice training to biologistud,.

The goals of the MEA-WDH are:
1. to enhance the professional image of wildlife damage
biologists;
2. toc provide & suppert base and advocacy group for all
federal, state, and private biologiasts;
3. to provide in-service technical training; and
4. t¢ exchange technical information through field trips.

The organization's juriasdictional area is the 13 northeastern states
and seven eastern Canadian provinces. The NEA-WDB meets once a year
in conjunction with the Northeaat Asseociamtion of Fish and wildlife
Agenciee conference. At each annual meeting, the organizaetion holda
technical seesions, provides animal damage c¢ontrol training, and
conducts animal damage control field trips. Additionally, a
newsletter, NEA-WDB's "Technical Notes", is provided tu members thres
times & year. This publication provides a forum for wildlife
biologists in the northeast to exchange ideas, philosophies, and
management technigues.

The presant officers of the oryanization aret

Presgident: Richard Chipman, Montpelier, VT
Frapident-Elact: Ruasell Mason,; Philadelphias, PA
Traasurer: Jameg Forbees, Alkany, NY
Secretary: Jassica Dewey, Leesburg, VA

All eligible biclogiste from the northeast are invited to join. A
membership application ie enclosed.

N

éauica Deway, Secfetary
brtheast Association of Wildlife Demage Biologists

Encloaure:
Membership Application, NEA-WDB



Membership Application
Northeast Association of Wildlife Pamage Biologists

Regular Membership: voring menbership ie available to any person holding a
professicnal deqree in wildlife managament, or related field, who hae completed at
least two years of college training, and whoss brofeseional dnties include wilildlife
damage mattagement, within the Juriediction of the crganization. All applicants for
tha Regular Membership category mist be spongored by a current HEA-WDB member.

Aspoclate Membership: Aspcciate menberehip is a non-voting membership for
individualy, bueinesses, or industries who provide animal damage contral equipment,

material, or serviges.

Student Membership; student mambership is available to any student enrolled in
A pregram of sducation in the arem of wildiife menagement or ralated field. They

nave full woting privileges.

Retired Membership: SRetired memberehip is avalleble to any former Regular
Moenber or person who formerly worked in the wildlife damage control/management

field. They have full voting priviieges.

Regular Meabership - §10.00
hogaciste Membership - 535,00
Student Membership - § 5.00
Retired Membarahip - § 3.00/yr: $5.00/2yre
Donaticon §
Chack or money arder payable to: Rortheast Asscciation of
Wildlife Comage Blologists
RAME FHONE
ADDRESS
CITY 3TATE EIF
Mnil to: James E. Forbas, Treasurer; NEA-WDE

RD 4, Box 33
Averill] park, NY 12018
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Learn from what athers are doing right...

Issue 308

Birds

“Something has come through the windshield!
I can't see!”

The PA-28 pilot wag en route from Brampton to
Hamilton, Omntario in February 1904, He was
orbiting the bay waiting for clearance inte the
control zone when he suddenly reported a strike on
his windshield. Using radar, the tower controller
gave the pilot his position and hesdings to steer. But
the pilot was disoriented and unresponsive, repeat-
ing only that something had come through the wind-
ghield, he could barely see, and he couldn't see the
instruments. Radar showed him flying erratically
wver Lake Ontario. Twelve minutes later, the pilot
stopped responding, and five minutes later the
aircraft disappeared off the radar, Despite an infen-
sive search, it was never found.

The first fatal bird strike was in 1912. Famed fly-
ing pioneer, Cal Rodgers, who had recenily flown
acrogs the USA, was cruising along the shore at
Long Beach, California when he flew through a flack
of birds. A gull jammed the flight controls, cavsing
the aircraft to crash inte the sea.

Since that day, gulls have been a major menace to
aircralt. Slow and clumey fliers, gulls ageount for
more than half of all reported bird strikes world
wide. Bus they are not the only species involved.

The worst bird strike in avietion history oceurred
in October 19580, A Lockheed Electra departing
Boston Logan Airport hit a floek of starlings,
disabling No 1 engine. Then two other engines lost
puwer, and the aireraft spun inte the sea, killing
G2 people. Miraculously, there were 10 survivers.

In January 1995, 10 peaple died when a

Falcon 20 crashed after ingesting a flock of lapwinge.

A DC-10 was totally destroyed by fire during an
ahorted takeoff from Kennedy Airport, Naw York In
November 1975, The aircraft pazscd through a flock
uf gulls at a speed of 155 knots (just below Vri. No 3
engine disintegrated, and the broken fan blades
puncturad the wing fuel tank, starting a massive
fire. Fortunately, those on board were all airline

employees thoroughly trained in emergency proce-
dures. All 139 escaped.

Not so the seven people on board a Learjet out of
Atlanta in 1973. It struck a flock of cowhirds during
takeoft and everyone died in the crashn.

A routine flight ended in cataatrophe at
Elmendorf, Alaska on September 22, 1995, Al 24
crew members af an E-3B AWACS died when their
aireraft hit a flock of Canada geese as it was begin-
ning the rotake for lift-off. Several birds were ngest-
ed, causing the Failure of No 2 engine and compres-
sor stalls in No 1. The crew did everything humanly
possible to fly the aireraft out of an unflvable situa-
tign. The aircraft began a slow lefi-hand climbing

Canadi



Remaing of grese Higered the runay after AWACY takaof

turn, and struck a wooded hill
lecs than a mile off the runway.
The aireraft was tovally
destroyed.

The geese had been flushed
frora the infield. The tower
controfler told witnesses he had
watched the birds wheel directly
inco the path of the departing
aircraft.

Just, twn minutes sarlier, a
departing Hercules had fluahed &
flock of geese om the same run-
way. The controller had seen this
flock also, but did not warn the
AWAUE crew or airpori Manage-
ment. The geese had been roosi-
ing in the infeld adja¢ent to
the runway.

The airport had a »ell-
developed plan for bird control
which defined this situation as
an *immediate safety hazard.”
However, their control measures
were inedequate during migra-
tarv season. The U/SAF accident
report noted: “Specifically, there
was no avgmentatien fo airfield
patrols, ne statie deterrents,
auch as spund cannons, and 2o
apotliphting of the infield areas
during hours of darkness.”

In the past, contro]l measures
had heen effective when geese
were seen and reporied, For two
weeks prior to the zecident, man-
azement had dizspersed gasse
gsoven times, and just {wo days
hiefare, had killed geese that
wonld not disperse. The report
noted, kowever. that “the proce-
dures to detect and deter geese

2 AEL ZaR

were inadequate and lacked per-
BEYErAREE.”

While the wltimate sccident
saege was ingestion of gecse into
two engines, the reports named
two meajor contributing factors.
First, management lacked an
aguressive program o detect and
deter the birds during the migra-
tory season. Secend, the tower
controler failed to notify cither
the aircraft crew or menagement
ihat geese were roosting in the
infield.

The unreported preserce of
cecse, the failure to dizperse the
birds, and the resulting accident
was a system failure.

A bird hits an aireraft with
incredible foree (it's a function of
the aquare of the speed). Birds
may look soft, but a six-ounce
specimen strikes with the foree
of a 45-catiber bullet when
hitting a high speed aircraft.

A FA31 departing Slave Lake
struck a single gull in May 1982,
The impact leit a 11 inch wide,
ihree inch deep dent in the lett
wing. At 50 knots, a four pound
seagnll produces an impact of
about, 14,000 foot-pounds, At
200 knote, the same bird delivers
4 knockout punch of 225,000
fout-pounds, At 420 knots the
impact reaches pearly a million
fonk-pounds.

Mast bird sirikes cccur below
200 feat, during landing or take-
off. However, birds, like pilots,
often look for a good tailwind,
especially during migration, and

will go to great heights to And 1%

There a2re records of 3 mallard

strilte at 17 O feet, an eaglefjet
renezvous at 21,000 feet and &
condor/nirliner conference at (
'L 370, These high level

meetings are more damaging
hecause the birds are bigger and
the aircraft speeds greater. In
1081, a loon penetrated the
windshield of a Learjet 28 at
4000 feet. The impact killed the
co-pilot and injured the pilot.

Pilot involvement is critical in
minimizing the risk.

1) Be alert for information on
bird activity — NOTAMS, ATS
advisories, ATIS, pilet reports,
ete.

91 When warned of bird activity,
think ahout changing Tenways,
changing flighs times, changing
airports; slewing dowr; or nol
flying at all.

2. There is evidence that strobe
lights and landing lights help
disperse hivda. They tend to turn
and dive away from your lights.
4] "Parn on your windshield hest.
Warmer glass has greater
flexibility in cage of an impact.
51 Avoid low flying, particalarly
near lakes and rivess during the
magratory Seas0m.

81 If you do have a mid-air meet-
ing with a hird, slow the aircraft
to a minimum sale speed, espe-
cially if the windshield is cracked
or delaminated, and do & control-
lability check. When safely back
on the ground, do & very careful
post-flight examination.

In 1995, there were 837 bird
strikes reported in Canada. The
charts on page 3 are from the
{995 Summary Repart, Bird
Strikes to Canadian Alrerafl.

A full report is available from
Transport Canada Airports,
Environment and Support
Services (AP, 18C, Place de
ville, Ottawa, Omntario, K14 ONS8.

Surprisingly, most strikes
aecwr not during spring and fall
migrations, but io July and _
August, when young birds are (
juet learning to fly. Perhaps we -
should improve their ab initig
traiping by including “aireraft



gvaidance” 10 their ayltabus, There are alse a large

tiumber of night flievrs. A lot of birds obviously have

their Night Endorsement. Approximately 30% of
bird strikes ocour during heurs of darknese.

Az shown, mast strikes occur at lew level, close tu
an airport. An airpert is an environment we can
comtrol ondy with the full participation of 21l those
involved. Hete are zome danger signs to wateh for.
* (Grassy infields eneourage neséing and leeding.

* Slow draimage brings out wormms afier heavy
rain3. This attracts birds.

* Land zoning sermits incompalible tand use,
Landfills have contributed direclly to many a
hird strike.

» Adiacent npen waler cun be dangerous,

Bird sirikes are coslly, even when o huinan
casualties vecur, In Cunada, Lhey voat mors than
6.5 million in three years in the mid-80s.
Maoreover, reported costs, like those of most
accidents. don't account for lost ueze of the aircraft
and other uninsured costs, which can be up to seven
times the insured ones.

A flock of birds {with their night endorsement)
did more than $2 million damage to a Boeing 767
during a night takeoff from Vancouver on March 30,
16956, Immediately after rotation, at about 50 feel,
and while aceelerating through 180 knots, the
aireraft flew through a large flock of birds. The erew
fait =erious engine vibrations. Bul ag ihey continued
the post-LakeolI checks, gnd reduced the engines to
climb power, the vibrations all bat disappeared.

Meanwhile, airport personnel cheeked the run-
way for debris and discovered 50 dead ducks Htter-
ing the runway. The controller advised ihe crew,
who wisely decided to dump 16,000 kes of fuel and
raeturn for a precautionary land:ng with ERS stand-
ing by, After the successful overweight landing,
ERS checked the brake temnperatures on the run-
way hefore the crew taxied to the gate to end a hair-
raising even‘ng,

Inspectien revealed extensive damage. Birds had
damaged the N1 fan in the vight engine and dented
the engine intake cazing. The right wing between
the nacelle and the fuselage had six separate dente,
skin fractures and holes. Bird impacts Lad also
damaged the flap fairing cover and shattered a
landing light.

At the time, Vancouver Airport had zn active
davwn-to-dusk bird control program. Uniriunately,
1he cresw bad just gone home when this accident
veeurred. Inrnedialely alter the awident, airport
managerenl reculled the erew and they were back
on full alert within hoars. Vancpuver’s bivd eontrol
DToETAm 13 now arnand-the-eloek!

Effective efforls to minimize the bird kazard
TeQUiTes aggressive ceoperation among operators,
airport manggement, community officials und envi-
ronmentalists. The bird hazard contral program
muat address now unly on-fleld reporting, conlral

1995 Birf Strike Statistics

Jom Fatr Mar Apr May Jum Jul Smg Sep Ot Nov Des
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Tlme of Ty (her
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and delerrenes bul it must alse create a2 surmound-
Ing enviranmenl Lhal w2l mimmimize the hazard.
Cuanadian ellorls in the past lwo decades have
led Lo o sigzilficant decline in the number of
reported bird slrikes. The improvement is a tribute
to all invulved {except the birds). But as the lalest
statisiics prove mueh can still be done. &
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Birds and Bediam

Rirds are beating up aireraft
-— hadly —- and recent histary
suggesta that they may be win-
ning the world-wide air war.
March 30, 1998: A B7E7 last
one enging o takeoff from
Vanconver [nt'] Afrport after
striking a flock of ducks (ASL
3/94). The aircraft returned to
the airpart for a precantianary
landing after dumping fuel aver
the ncenn. NDamage — $20 plus.
May 18, 1996: A B747 lost one
engine to a hird atrike on takeatf
from Lester B. Pearson Tnt’l
Adrport and dumped thousanda
of pounds of fuel over Laks
Ontario before returning for a
precautionarv landing.
Janwary 20, 1804 A Faleon
20 departing Le Bourget struck
Lapwings cauzing an ancon-
tained engine failure and a fiery
crash killing 10 people.
January 1, 1996: A Boeing 747-

struck Canada Geese. Engine
and atrframe damage totalled'
82 million. T.oss of serviee added
another $300,000,

September 12, 1085: A Boaing
T EX AWACS aircraft svashad
after takeoff from Elmendorf Air
Force Base, Alaska (ASL 3/98)
killing all 24 erew members,

" N o
TrekeoF whorret by bird sirike.

The dramatic increase in hird
nimbers, partimlariy large
birds, has raisad the stakes.
Ring-bilied Gull populations in
the Lower {ireat Lakes regian
have increased approximately
124 por year since the mid-
t9470s, In the (Miawa area alone,
the population has grown fram

200 on takeofl | B nesting
from Cairns, A dramatic increase in the bird population has pairs in.
Australia . 1974 to
struck several raised the stakes. | over 6000
large birds Are the birds winning the war in the sky? pairs in
destroving two 1995,

of 1ts Tour L Approa-
ergines. 31 dead geese were fbund on the mately 30% of Canadian bird

We eztimate that hird atrikes
oost the North Ameriean
aviation industry more than
$54H mitlion per year. Rapid
growth in air travel and hicd
populations ave leading to a
growing awareness of this
serious threat to aireraft and
passengers, Aa well, high profile
accidents in the United Statea in
1995 have altracled sipnificant
attention.

June 3, 1995: A Concuerde, on
final approach to JYK Int']
Airport, strick a large number
of geese, After the emergency
landing, all paszengers evacu-
ated safely, but the geese had
destroved engines #3 and #4.
Dameage: £6 million.
Soptember 18, 19845: An AS20,
landing at LeGuardia Airport,

12 a5L 4700

runway. Added to the tragie loss
of fife, dollar coats reacherd

F189 million.

September 25, 1995: A Ceszna
Citation sarrving Newt Gingrich,
Speaker of the 1.5 House of
Bepresentatives, struck gensc on
takeoff from Mackinac Tsland.
The pilet abortad the takegft bt
cotldir't keep the aireraft no the
mnway. Luckily, nohody was .
hurt,

December 10, 1995; On a night
approach Lo JFE Int'l, a B747
struck geeze at 7500 1t AGL.
The crew saw a flash of white
before heing struck by what felt
like gandbpgs. The impast de-
stroved two engines and exten-
sively damaged the airframe.
Repairs coat approximately

$6 million.

atrikes involve gulls.

The number of Canada (Geese
migrating through North
America has doubled in the past
25 years, with a neticeable influx
of nem-migratory, reaident geese.
Canadi Goose populations in
other parts of the world are
incraasing by 8% por year.

Some resuits of this popula-
tion explosion hava neen a 1005
ncreass 1 googse Finkas ta 2ir-
craft at JFK Int'l Airport since
1884, and over 237 strikes
invelving gulls in Canrda during
19495 The rereasing population
is not good news for air traffie,

The leraeli Adir Foree has lost
more aircralt 1o birda than in
war. In Eurape and [srael, more
than 168 military aircraft have
been confirmed lost to bird

Cont. on page 11
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atrikes since 1850, Are the birds
winning the war in the sky?

Large birds are the greatest
threat to aircraft. The force of
impact depends on the the bird's
weight and the airerait’s speed.
A large number of heavy birds
striking an aircraft travelling at
high speed can cxceed the design
limits of itz airframe and
ETLZILEs.

Most of today's engines are
cesigned to abserb a 1.5 1h. bird
voliey, although early designs
and smaller engines were not
built to this standard. The latest
generation of high hypaas ratio
tiurbofan engines are required tn
withstand a 2.5 1b. bird volley,
bt their barger intake areas and
reduced noise means they are
struck more frequently.

Hepurting is critical to man-
aping (his hazard, The FAA
estimates that only 15% of bird
strike invidents are reported in
the 8. Despite ouwr mach lower
lavel of pircrafll activity, Canada

had 28.5% a=z many
reported strikes aa
the .5, in 1984,
In 1923, Canada
areounted for
21.3t% of the
world's bird strikes
reported to ICAD,
We estimate that
only 30% of Cana-
dian bird strikes
are reported.

Approximately
55% of reported
bird strikes ocsur
within the abrport
amvirooment, 50%
gecuring during
takeotf or landing.
In 1994,
Canadians
reported B3
precautionary
landings, 18
aborted takeaffs,
15 forced landings,
22 engine inges-
tiona, & engine
ghutdowns, and
& penctrated
airframes aE 3
result of bird strikes, Pilot
reports inereased from 132 in
1894 to 319 4n 1885 —a 141%
jump! That's good news, if the
increase raflects hetter reporting
pnd not a growing problem.

Bird strike reports help
engine and airframe manufac-
turers improve designs, and air-
port operators make environ-
ment management decisions.
The bird hazard iz serious, As a
piloi, vou have a vital role to
play by reporting birdz and bird
ctrikes, and If you see hirda near
the runway, you may want to
postpone your takeoft decision
uritil the birds are dispersed.

For bird strike report forms
and more information on the
hazard contact:

Bruce MacKinnon

Trensport Canada {AKPP)

180, Place de Ville

{Htawa. Cmtario, K14 ONS

Fhone: (613 890-0515

Fax: (813} 957-4260

Just Briefly

Girod Night Pre-flight Check?

The Cessna 150 pilot was
planning iocal night circuits,
Immediately after takeoff, he
experienced attitude contral
problems, Only with the control
column fully forward could he
mtaintaint level flight. He
deglared an emergency and man.
aged ta complete one cireuit
landing with the emergeney
response crew standing by,

The emergency crew removed
the 85-pound cement tie~-dowr
weight that was still attached to
the luil.

How Thorough is Your Test
Flight Pre-flight?

BMaintenance had just com-
pleied a check that required a
wing remuval on the DC-3. As
the test-llighl crew levelled the
aircraft alier Lakeoff, they used
aflergn trim 1o eorrect a left-
wing-heavy condition, but trim-
ming nnly made the probiem
wores, They inunediately
reversed the trim =election and
turned for home, landing safely.

Post-flight investigation
revealed that the trim was oper-
aling in reverse — not the first,
nur prubably the last time for
“Murphy” to strike.

Liitle patience on a Not-so-
good Day!

On final approach to the run-
way, the Piper Malibu struck a
snow bank 125 {est short of the
threshold. The impact and the
following hard lurding caused
aubatantial damage Lo the wings
and the landing gear. The pilet
taxiied to the hangar where he
inapected the damage.

No doubt angry with himself,
frustrated and impatient, he
decided to taxd the aircraft into
the hangar, but did not appraci-
ate that the damaged aircraft
now sat on the ground in a tail-
high, nose-low attitude. As he
entered the hanger, the aircraft's
vertical Bin hit the top of the door
and the propeller slammed into &
ateel tow bar. 2

AEL dos 1
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rollisions with farge BMrds and
that the best difense against
cncogpters wilh hirds {5 avedd-
ance. [loweer, an avida pepula-
Loy expMessivn, especially among
i hirds, mabes avoidance in-
cregsingly difficulr. Thit iz one
safesy wend il has the poentil
tp Tun Couer [ other addressed
hazards and actuaily worsen e-
{eree §f uets better.

Hese redl b5 the danger of hird
strikes? airiranspert officialy’
atention was focused by last
year's Crashs of @ L5, Al Forre E-3,
4 rbtarn cquivakend of the Boe-
ing 707, after @akeofl frum Fl-
roepderi A Buroe Base, daska.
All 24 crew menbers were killed.
Thirty-ane dead Canada geuse
were found on ehe Tunsay.

The list af civil afrerall en-
counters with hirds is oot shom
Giratefully, the s of Fuulities re-
meens briel, with but one fatal ol
wranspaers crash, an Ethivpian
Boeing 737 arcident in 1988 that
cavsed 335 deatis and 21 serinus
injuries. accerding e Jaln Thin-
pe, chairnsan of Bird Srrike G-
oitlce Burape,

Could this huppen o 4 mod
ern aireraft with high-bypass
engines: Absolutely, last Kew
Yeacs Day, 4 Bosing 737200 de-
paLring Giin, Altsirabin, socked
ir. several large bitds that de-
sttt two enaines. I was abbe
w oirele und land. Tn March, a
Bowing 767 departing Vancouver
encounterced o Tlock of ducks
anl Tost an cogine. I, wo, 1and-
v In Mav, @ Hritsh Aiveays 77
leaving Toronie los)an engine 1o
hird strike on lkeoff. It landed
wber dumping fael, st yusde ot
New York JFK. a Concorde on

Laiding 1.
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Rircraft parts struck and damaged
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ROLURCE: transear Sen2co 1984 data

with [he U5 Lwepr. ol Agrienl. .
1o assure the decuaracy of o
data tnputs and 10 revivw g
correct provionsly citered dy

Conrrected data Jor the 100950
priod are he hasis for B g
mates of $153 miklien o7 g,
aircraft damage in she Uy
ally frum wildiife enco o
with ghout 954 of Dis telal &y
bard stribecs.

silt, says Ld Cleary, stall wig
jite biglogist at FAA, repurrn.
remains vluntery and indug-
awareness questionable. Ces
believes kas only 15-24%,
damage 15 reporied W e g
wem. Tudging reads aaede
i sysicm becomes Impe T
muking analyses puess winth
incrensed rOpOTIND RiEdEs
gotual dariane fpcrease BT
ap eleysied awareness of b
proabden,

Cleasy further savs thatd:
Hureat rise comes ahont nel or
fram the undemaable Bird-vog
lsubionn coorewses ot als e
the face tha sircrall ari oo el
buve higner engines and sl
tukeofl, go Taster sooner. Allr
{hese faeters allow an airplzrel
~smeak o' oh birds accuskmi
W the susse and Dustle arour
an sirporl Tle liraer-diamer
enpities prondde mone supos i
for pact and 14 =eme e
TarE Sucliod 30 assure ¢ L0

“The chanees of u birg -k
are going 1, Cleary ol A1

Cunuds apoeans Lo have st
wped 4 mere comprelens
Liirdestrike-roporting systest i
Transparl {stcda ulsno is und
sain alout ity ability Lo ree
prends acenrately, When 9
[yirele sirikir eeqrorcls sen Ll

shers Minad few imo o Cock of
apewe. reselting in fires thal dustroved
sk e, aiied w Polar Afr Carie 547l
= 500 It snd deseending ar nigh struck
o Mok of scese, saffering wo destrived
ennganes al vstensve fischune damape.

Al Tt vaar, 3 737200 A0 Tarkany @
—s=oanity an Purtlind., e o @ TETA00
a Hannseesr ali sulcrel sigpilivan on-
s dimage. Gy on e Puridsed wr
¢ rall Jdud one ol He eagines vscapee dam-
s TTeerHe reguents A T i s
CONELY fu s porieaee sl 200 ey
cal vasr o e mere Ui e en-
e el el

Proving the eatend pl ke baeerd el

Pare] siviboes v e crend ol B reseng o

T T T T I

decreasing threa is nearly impossible
Jiree 1o the slzck ailnnde e industey s
Laken e suhmmding aod galering bird-
slele sHlislcs.

Sinre YURK. he U5 FAA Teti il are-
g systemn e dle trerali dumaged
Tl sorts of wildlile encounlers. IHil!
repeertiag s swldie o puricipaidin
spgy Sarse, Luenes hzaned i ef ehe
et Ll sevieral vesrs ago wis uaii-
spred. 1o suy the least L piraiged pur-
st cnndling the dduli el nnmer-
ans nsitalies, pesulling i reporls seck
s S0 aiTvsth slribes v e U5 il
wtitz o e el eudl fuend emtly in Faepi

RN TIEN (RE S R CAR (R S TR R ]

§47 . 2RH o ehe ores 6
et e Minison condd oo ]l w vleE
(i cise wals pead of wos dug e
ceperiing and snereased awareneE
This nnerriint exiends 1o sorlivie
reperiing s wells Do PUs, whivnd
1ALy rounivies reparicd a2 ke
arkes, Gasida aceonated fur 21T
e warld ol and e 635 Canal
Feparls e P were 28T af o i-
pobl, Wi Canada verty B 6
gk wild e, o alse bas b ol
cradl s than Chizage s it
Adrpuen s T e e i
clvphus Fesin ting e 5 allies ol i
dannlge.

My ool thae g o Caziebean aribt



inwelved Inmsport worenalt i resolued
i §5 feroed Tuncdings, 35 greciatinry
Lanelings, 22 engine ingeseions. 18
aborted vikeoifs and cigb penziraiad
airfralms.

& Bacing study of the previasd 1805
garly 1990 recorded 175 evonts i ils
elapabaese, alb barme-nemspert atcorai. A
{east 1O consel geemaze anad BL resuli-
et in @ rejectel takenlf al specds of 104
k. of higher.

With ae majority ol Dled strikes
oceurring wishin 2 300 11, of the greund,

miligary low losel sperations have
predler exposnre o e rvaed. The
USAF poposers mare 1hany SAHKY sirlbes
vl vear, causing more than 30 mil-
Hon in e, Worse, 14 girerdt amd
] crow misubers were lest beiween
Lot e il [R5, [wefore the 13- 8 crast,
Tl Israeli Av Force savs it has lost
more aieeeaft e bieds than o combil,

Rinning second to the pure safewr
cofsiderions frolved in bird strikes s
the oot tesubstantial consideration of
finunuial losses. The extent of this proh-

Car Seats Are For Cars

=1

PLANESEATS

OTC for planes’

The FAA is encouraging the restraint of small chitdren on aireraft;
the prohlent is that many car seats don't (it in airline seats and most of those
that do, donr't work very well in imwact tests,

Now there’s an alemative, PlaneSeat™ by DME, a durzble infant and
toddler seating device that is designed for day-to-day use by airlines, and

their youngest passengers.,

LN R AT

G830 N.W. 16 Terrace

Ft. Lauderdale, FL 32309 USA
Tet: (854} 875-2100

Palent panding
Distributed Internaticnally By AAXICO

Fax: (954) 978-3313
hitp www.dmecor.com
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ler s s lifficul? 1o grapple #ih us ke
number of aeikes.

An Ale Transpert Assn, fareipn object
dantiee (FOI) stidy aver the Zast few
pears bz gathiered o mised bag ol din-
age reports from an cver-changing
wroup of yolunleer isines. Thas study
affers the estlmate of §13%,2 million fer
1995, Since damaspe toibe Polie 747
alope was $6 million, this nomber
seems Far below true U3, expericnee.

Fipurcs prohabily much closer to the
trugh are in an FAA stody, bottressed by
Gipited Airlines diba.  Estimating Lhat
.8, operators report less than 20% of
all strikes. the FAA study extrapolates
koown figures into o renge between §52
eniliion and #2640 million of damage per
vear (o [.§. operators. The stody sentled
on an estimated average loss of $133
million per year and 635,000 br, of air-
craft down Hme.

United’s study estimates that birds
account for ona-third of the U8, indus-
try's $350 million annuad loss to FOT, ar
ahost § 117 million.

Bui what is the true costof a bird
siribe. or any other sort of FOD, for that
mater? Yossi Leshem of Tel Aviv Univer-
sity's department of zoclogy, in 4 paper
presented this year in Lordan, poinls
ont that calculating jost tie cost of the
repair falls far shart of the toal cost, 2
st thas must inciude loss of nse of the
equipment aned other indirect costs.

Leshermn ciles reports that ¢ivil opera-
tors repert onky shonr 15-20% of their
actual strike éamage, prohably dite o
the msurznce deductibles al 1en as
high s $1.2 miflion per incldent  Acihu-
& losses condd ron as high a3 1,300 en-
gines per year for eivil aircraft world-
wide, he said,

Accepled industry wisdom is chat wial
costs are 4-5 times the amount of the
damage, he saict.

Leshem cites the case of an EL Al
thae ingested a honded crow Jast Aprii
during akeoff frum Ben-{hurion Adrport
hound for New York, Symptwns of en-
gine-power problems led the crew to
land in 1ondan, where the bent fan biades
were conlinned, The passengers were
housed and eerouied, & replacement
enginc flown in from Amsterdam and
three other Higlts were canceled while
the repains were completed. This dont-
int eflect cost El Al Gve ilmes mote than
the direct cost of the damage o the en-
gine," Leshem wriles.

Bruce MacKinnon, manager-wildiife
concral in the airports group of Trans-
port Canada, reponts iflat 2 Canadian
studv based on conservative numbers
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et ales tt ] ezl Sl nmerican
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i st o s G geese,
hl 1s, weese 1ol no longer migrate b
pesicle 11 e place seae vowd, Dieeing
Lt e De-ve peeied. this growp i
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fie el Dol ocer,
sonecling sl the Drenn ue
varienlire . savs e
apalilenn is el e awe
ey,

I b L el e sl
Lol et we s Lo society
have dang @ rewsonuable
jub of wikllife manage-
sl ul e st S0RsLs.
s elezned up the en-
errmmeal, eslublished
wildlzle cefuaes and kopi
s clese wareh o Lanzing
and amvesting of whdkite,
Byl mov. that cresites oth-
w1 bt

Seven
fatal civil
transport
accidents
since 1912
have been
attributed
to bird
strikes, with
200 deaths.

triphad in size, from
LI e 1 enillion.
Thes are lurge hrds,
rreaching as large is
21, historically caus-
ing the most damage
pur strike, Further,
Ures e attracied 1o
wiuter and tields of
sluort-cut grass, just
the soct of combina-
tion found so often
roUad abrpors,
omece fowid onky in
fhe Weslern Hemi-
spherc, Canada geese
buve been reported in
the U.K.—a popula-

The pesuln is the North Amencn -
wlttion of Canmudu geese has increused
fronn 2. miblion ey T nilbien inoa 15
yias' peciod. More aprting, conservi:
tina etloets and the adapiabilite of tese
larse birls Lids resudted foosn explosion

tion uf H.000 growing #% annually —
and all the way 10 she eastern Baltc re-

e, imcluding Fnland and weseem Russia -

The e=tere Balic tegion also is expe-
rieneing an influy of greater cormaorants.
fevgeni Saergalin, a reporter Lo Bird

strike Comumitiee Furooe. predicts [
11 5+ 10 vears, both species “near cosstal
aiphyesees will b o red uneat for ayation
in the eastern Bulte area, as o aloeady (s
in Woestern Eurape”

sputisteathe. the hivd most often it by
airplanes is the gell. T populatisg
b neressed 20-Fald ot the Great Lakes
region Lf Norh Americ i #{ vears, with
ather sroas showing strony growth, al-
beit not a5 dramatic. ~Gull pepulatiens
are doing very, very well,” Dotheer says,
i part due o the trash available o feed
adolescent kirds until mariy, Gulls
alse engage in flocking behavier, “Itis
mol unnsual (o see 50,000 zulls at Feesh-
kill bandfll |in New York] feeding at one
time." In addition, these adapuable hirds
have begun nesiing on roofiops. Three
thousand gulls live on the flat gravel
roofs in downtown Cleveland, posing a
hazard for Butke Lakeftont Airport,

and douie-crested cormorants have
come back frem 2 very small population
in the Greao Lakes region to increase
their population #00-fold in 25 years 1o
more than 100,000,

“At sgme point, the environment

R
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Pracigion overhayl

w CE34 F JTEO £ JTB0 / CFAMAEE ¢} PUV2D00 / VESCD / P00 Fusl Nozzles.

Fuel nozzle overhauls
in two weeks.
Direct from the OEM.

Fusl Systems Teron designs, builds ard over-
hauls integratad uel inctlon componants far
just about avery lureing engine in the fest,
Business jets 10 wide bodas,

fur productior cepabiites, fram ER walding
ardd high temperaiure crazing, = SorforTaEryse
tasting and NOT, allow us to regair faster ard
mare cost afectively than other avarhauiers. As
ar JEM, the same athancec tooing we use
i progLoson We ude in our cwarhl| froress.
FET'3 hign vroduciion standands, guality
assurance and experence estabdsh tha
penchmark for the entire induatry,

We offar @ tao wieek turnamues, and he
lewest prices in Se business. You simply
can't firc a bettar overnaul oUme.

o sochnical and pricing nformation,
1.800-265-3285,

Fuel Systems [IEA L
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Are You Getting
Your Message |
Through to
Buyers? i

How Business and
Govermment Hayers
Get Informustion '

b ekl el P Puralllgy Sy Sueem
[LRTRRL AT

governmeant Dayers report that
their workloads have increased
over the last five years—and the
ways they get information have
changed oo,

Penton Research Services® study,
“How Business and Government
Boyers Get Information,™ can
hefp vou kcep up with these
changes and make the most of
¥YOur marketing communizaticn
efforts. It’s an in-depth analysis,
cumplete with text, graphs, and
data ables, showing: Il
» which supplier information
sources buvers consider
most usatinl

More than 85% of busincss and l

» what actions boyers take
in response o advertising, : I

» the change in the amount
of ome buyers spend
with differenr information
sources, such as salespeople,
onling datebases, direct mail,
and business publications,

Y ou can have this valuable study I
ol information sources for only |
o000

For more information,
call Penton Research Services at

1-860-736-8660 or fax us
at 216-696-85130.
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Feuches its carcving capacie and the
popudiion beging o fevel off but we
o’ knnw what thay point i3, Tolbeer
Sils Ho downs stapgest that the gull pop-
UEatenns e Deginneng o stabilize bt
geese and cormarcanl populinions are
skl elirmbiny,

1f hireks weeen't baed enough, the deetr
populiiea in Norrh Americs is nearing
30 oullien, aboul the number thought te
exist when Europedns ficst lancled more
than 400 vears zga, These, too, creste
runway hurirds.

Althongh unreliabbe for trecking the
trequency teends of bird strikes, studies

. have shown ¢learky where the danger of

a slrike is Juring 2 flight and what por-
ton of the aircrgfl is most vulnerable,
The locatiop is on and scar Airports at
altinedes under 2,300 fi., and the englne
Is the most important high-frequency
impact area.

While che bad news abou: the high-
bypass engines is the Increased expu-
sure ¢ rcultiple sirikes, the pood news
is that & blrd is much more likely 1o he
ejected with the bypass Gow, sparing the
core unless £an blades disintegrate. Yer,
ian damage is not o be saken bghtly.

Begulaory authovites bad this fer in
mind while increasing the weight of the
bird-ittipact tests over the vears. Enitial-
iv, multpie 1.4-1b, strikes had o be sur-
vived, ang then 2141k birds, Following
inpict, engines must be capable of pro-

o ducing 73% ol lukenf thrust and operat-

ing for 20 min. The FAA reqeirement
for a large-bird steike is that after a sin-
gie 4-Ib. bird impact, the engine st be
capable of being shut down within 15
sec. witliout creating 2 potentially hez-
ardous situation for the alecrar, accord-
ing to Thomas L. Alge, propuision sys-
tern safety enpinesr at GE Adrcraft Enpines.

. FAA has proposed this bird test be in-
craased to & tb, for medium-sized en-

gine inlets ard ¥ ib. for dic larpest inlets,

But as tids been said, with ¥-12-lb.
Canada geose Oying around in tight or-
mation afoughening of & design can
belp control damage bu! avoidance is

the onlv complete solation.

Airports have 4 mapor stake in keep-
ing birds away, not only for the safety
and efficiency of operation but alsu ta
minimize legal Lablor in the event of 4
accident.

“Tke boturo tine s that wicpart man-
agers need 1o take this febrean of bird
strike] seriously,” Dolbeer said. "Iris
mial an insarmocntable problom” o the

. vorrect cembinations of approach are

taken and atreclion paid.
Dolbeer roporis that in the past five

SCakCs, Wirports have nuule mioms sfeides
eowird welopiing sophesticated witdlife.
MLLAgement programs. iricg profes.
gl wildhle managers 1o replaee the
praviows Indesny-standard worker with
a few davs of trainne,

“The lurger wirports e vealiziag that
wildlife marstgement is a complex proh-
lem that requires professional people
who knew waat they're ideing and can
deal with stiue, fedeeal end internutiomal
laws dealing with wildlife,"

An example of the problems wildlife
nranagers face is that after the discovery
of Canadz goose nests in and around JEK
severs] years apn, federal law prevented
airport officials frem harming the eggs.

an example of the complexity of the
prohlem is if aleport grass is allowed o
Brow fong to discourage Canada peese,
snrall rodents are encouraged. This
atteacts hawks, which slso huet airplanes.
But at least, hawks doa't dock.

THE TOP’S THE TARGET

MacKinnon says airports must make
their huildings bicd-proof wnd prevent
perciing on bights and other cunway
components. The classic scare tech-
nigues of wounded-bird cajls and py-
ratechnics don’t work for tong by lhem-
salves. Barif nccasionally assisted by
staff shooring a few birds—ithose birds
at the top of the fock so the rest can see
them fall—the scare tactics are rein-
forced, he savs.

JFR Airport, direcily adjacent ¢ 2 bird
sanctuary, nas 4 majur prablem. The
Bort Authority of New York and New Jer-
sev has 2 30-member wildlife-manage-
ment deparfinent 2nd s budget of 51
millien a vear to deal with one of the
highest hird-strike rates o tha 118,

This year, after using all the standard
bird-comttrel procedures. incinding in-
sect management, flory conrrol and
shooting thousands of gulas earh year.
the manavers neened 6 fadconey. o tech-
nlque nsed with suceess o Canada. the
UK., Framee and Spain,

After vears of stady and effort 1o gain
government approvals, the progeam’s
initial efforts this year, using [1 rapoors
to harass the gulls and opser thelz nest-
ing, were consuderad peomising. tiull
strikes were repotiod down ¥6%.

The need for increased bird-cuielrol
cfforts such as this is obvious, with bird
populations svsring and air traffic
increasing, Sufficiem warnings Quve
haen posted that trouble’s ahead, Adc-
patt programs and airline-awireness
eifdrts must keep puce with the Incregs-
H1p threats, £
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AWACS I Elmenderf, Alaska has
clearky highlighted the dangers
that birds cause to aircraft. The inves
tigation revealed that the numeraus
birdstrikes sustained
by two of the four
engines caused tne
aircraft 1o crash.
Whike this
Headguarters has
reo indicatian that
. the continuatian
i of wing bird and
i marmal cartral
i prodranines are at
risk, it is imporant
i to note that the use
of rigk management
1o evaluate proposed
denamsizing of vari-
QIS Profgralmnmes
. andfor personnet
costs must be consid-
ared very carefully.
Tha old adage

T he racen: crash of a U3AF E-3

‘ar. nunce af prevention is wortk a
pound of cure’ iz certainly apropos
when deliberating the effeclivenes:
and cost berefits of 2 pro-active tird
arnsd mammal contral programme.

The cost to repair or replace
today's soohisticated aircraft, ar any
bass wf life, far outweighs the sost of a
Wild.ife Control progrenmme. AIRC O
is experiencirg a steadily ‘mpraving

safety recors with

uring the Gulf War, our 120
encountered engine problems and
we were Torced to spend faur day
- on the ground in Taid, 5audi Arabia,
waiting to oe fixed. Turing the fix, as
time dragged on, Ops in Lahr were
- growingly concerned or whan our air-
craft would be returned to the airlifs
flowe. This, combined with my desire
to get back to Germany created the
iflusion that | had to get that aércraft
tack, prontol
O the morning we were finally
fixed, my plan, channelized as it was,

oniy incduded one destination. . Lahr.

| figured we could meake it, but andy
with an 18 hr cresw day, As evarts trans-
pired. . an airtest was reguired.. we
had to refuel ir Cyprus...the flight
engineers crewy day had starged weil
befora the pilots. it was cbvious that
reaching Labr was inpracticable..,
obvionts 10 ab excapt mysalf,

Under rny directicn as Aircraft
Commander, wg continued to
Lahr...the crew was complaining, was
tirad.__and we all fell asleep at varying
tirmes durlng owr trarsit. We arrived at

The tragic causes of tha Elmendorf, Afaska AWACS accident.

Tespect to bird strikes
and this impravemeint
translales inte imrmedi-
ate and signif.cant cost
savings for the Air
Farce, Whils the need
tor rost cutting through
4 re-gngineering andior
q dowrsizing is under-
4 stood, we st exercise
caution when consider-
ing reductions 19 wile-
[ife control programmes.
This recent accident at
Elmendorf AFE reveals
the possible dowside
of accepting too
much risk, *

Lahr well over a safe crew day. We
shou'd have stayved in Cyprus and |
shiauid have listened to my crew and
recognized the warning signs. Fligat
safety was cormpramised due 1o my

. channelized pressing. #

Fifght Carmzen! de. 178058
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| LEARNED ABOUT FLYING FROA THAT

CROSSWIND
TURKEY

NC. 479 « BY BOE DICKINSDN

s [ reached myv 40z and my career be
came far less rewarding and far enore lo-
crative (funny hiow that worles), T started
yearning for something new. Fhding! [t
ook ane intreductety Hght for me to
know that I was heoked, IFive manths
and a few weli-deseved gray Lairs on
Ty instructor's nead tater, 1 had my dele
et. The very next week | marched inte
oy flight schood aid booked a Cessna
172RG (Cotlass), and my instructor of
course, A complex endorsement saesmed
tos Lz b mel step. T really wanted out of
152s. With thal signature I was finally
ready ta carry passengers in style. So
thete [was that beautifully clear Noverr
ber morning. clutching the kevs ko the
Cutlass. I'was planning a plessure flight
the upcoming weekend, bur before sub-
jecting passengers to the terror of 2 new
pibot's Jandings in an unfamiliar airplane,
I thought some sole touch-and-goes
wore m arder.

Mapa Tower ATIS advized thar the
winds favored Runway 18 (left or ight).
Landings were iny oljective, so I optad
for the mile-leng right Taxiing vut 1 ne-
teed that & very indecisive but full wird-
sock had varving opinions as to where
the wind was coming fram, The temper-
BOUE Was increasing rapidly and there
was that exlreme doyness that we Cali-
fornians zzsociate with the Santa Ana
winds, which are sorong winds Fom the
east, Bul if 1his was indeed a Sanca Ana,
shouldn't T be ysing Runway 67

After renup, while | was holding
sliort, the lower menticned the wind
kad shifted and was blowing frem Hie
torth. The Fiper just abead of me, who
asked tv remain tn closed traffic, did not
seem by experence any problems doing
alailwing takectl, s¢ ook the nnway
despite the wind direction. Wich i that
cancrete anead of me, i was o loog bl
uneventhul koo,

A | turmed dawnwind, another pitat
entered fhe paitern behind e, The new
arrival asked fora wind check. The wind

102

had shifted amain to 090 al 14 ¢ was in-
deed A Santa Ana. The pilot behind me
{with certainly more hours than 7}
chuckied to the tower thal 2 9-degres
crosswind at that velacity was mory than
he cared for, end azked for Runway 6,
The tower granied the request. Mean-
wiiie I was number twa for touch-and-go
behind the Piper.

On final everylhing seemed in order, 1
had run iy checkdist and was cormectly
set up for a sAff crosewing landing. Sad-
denly & turkey buzeard appeardd from
below and flow direcly inte ray flight
path. This happens occasionally at
Mapa, which has a large bird population.
As1had seen before, he glided down
and oot of the way, After all, who was
the bigger bird here anyway? With the
runway mnade [ added the final noleh of
flaps. Ttwas then that my leathered fel-
low aviator returned. only this Uime he
witti tlally cul of control. Tumbling up
the left 5ide ol the engine cowling e
gpread his enottmiuns wings oul just 2=
he hit the windshietd.

A Bast of Plexiglas, bird Dody fluids,
feathers and ol air hil iy face. b is s
ey how slow this alf seemed w happen,
unrealistic, not iike real e al all, | was
having tranble Belicving that Ene wing-
zhield had actually piven wav, bus Lhere
was somie prely meod evidence bo sup-

port this fact, During ali my study and
trairing, [ couldn't rememnber a singie
reference 1o bird strike procedures, The
checklist {whirh at this poind had Bloam
back into the baggage compartment
with almest evervibing ¢ls:2) had no
cmergency section on flying withous a
wirdshighd. | was getting real suspicious
that I might be ¢ ity own on thi= one,
Litlle did T knaw at the moment that
thirgs cntld gel warse ... a lot worse,
lzoon wobe up and started flying
apain. Aszessing the situaion, [ was st
on shurt final and somehow still el an
appropriate orentation to the mpowar,
wiat Hrtie 1 connlel see of it There was an
1&inch jagged hiole in the windshicld
directly indront of me. My t2athered
hitchbhiker had lodged himself there
rather securely, Blocking my vicw, (Onc
vl the puor crezture’s large three-foal
wings had f-opped down over the insou.
mentabien, bincking the basic six instru-
miends and the radic. | decided hot oty
tor distudpe the bird. The potential of He-
ing hit arE Krucked oul v a Thanksgiv-
imgr-sized bird thd not apgaeal 10 me,
Acthe shocy wore oif | became
vaguely aware of U radio chatier. For
suETe Teasnn e idch-and-ro in fron) of
e hae decided o becume o slogeuod-
g0 - probabiy thal pesky crosswind. 1
dpparenly wa: barseling down on en o

e

S



cupied runway. The tower, unaware of
ry situatom, issacd g go-ground 1o me,
At moments Hke these you want to
semnd like John Wayne; unfortupately
what cante oul was ¢loser tn Roseanne
Barr. In a shrill voiee § announced that T
had e Jand bersause I jes il 4 bird, Lal-
erwhile talking to the tower over the
phone, I earned tha- my lack of detail as
to hovw Crilzeal my situa-

I felt that F had sufficient abitiede to roa-
neuwer. Announcing my intenticns into
rhe headser microphone resting on my
chest, T siacted & slow tei W toward
Bumway U6, On final | coudl see oul the
left window that big pink sock pointing
righi #i me; nothing could have felt bet-
e I brought the sirplane in with almost
full power, Cnder the circumstances T

thirk I made a radber nice

Heon was iod o g alack re Hitting a bird landing. Taxiing off the
action from the tower, \ . rumway T rulled tooa siog,
Hitting o bird is ope s one thlﬂs; and fzund I was physical-
thing. not having a wingd- . iw shaking. Teould hear a
slielet ia another, not hﬂﬂng d sgueaky voice coming

Somehow the sirplane from the headsed around

in front cleared in time
and I did a rather pood
crosawind landing, Buc ai-

windshield is
ancther. My lack

my neck. [ was the wwer
calmely instructing me to
contacl gpround, {oilowerd

ther shock or inexperi- H by the clearance for an-
ence cauphl up with me of detail led to other aircraft 1o land,
and I failed 1o follow Slack respunse Afrer taxiing to the

througl on the ground
roll. The 172RE started to
weatheryane and | knew B
was Foing 1o lose it Mo matter how good
the earth fel ar that momenl, [ decided T
had to go areund after ail, Applying fulf
throttie and jarmming carb heat in, [ an-
nounced my intentions to the tower.
Even after removing two notehes of flaps
that Cutlazs didn't want to gain velocity
or atitude,

For those of you wha have not had
the peasure of flymg a singfe-engine ain
crafl without a windshickd, there are two
things tha! stand out about the cxperi-
ence, The fivst is that the noise and wind
generated by the prop are astounding
{1y headset blew back off my ears frean
the foree), The =econd is that the craft
no longer seems to be interested in fly-
ing. Passing the end of the renway, T
was mavhe 5 feet ahave some very
hard firlds.

Birdie remnaiol lodged in the gaping
hole despite some vislent futtering.
wes rather fearfuf that lve might work
lapse, hit e #nd expedite the landing
process. Adding to the chaos. the tower
was gllempling to switch rutways, Fin-
formed the vontralier that I no langer
conld hear the tadio (1 did no? want o
take my hands off the controls to reposi-
ton my headsed! and that ) was having
diffientty gaining alttude. [ tearned lacer
that there were airplanes everywhere in
the runway shufle; and there T was,
floundening arcund withaul commuaive
don in the middle ol i,

{ confinued in a slow apwind cimb 1

FLYIMNO A JamLiAfyY 1htT

from the {ower.

maintenance hangar, [
found “the boys™ on a cof-
tee break in the back
room. [ told them I hit a bird and they in-
dicpted T should write ftop. “No, I iink
you should come take a look,” I told
them. Within mintutes [ was surmonnded
by landing pilets whe had heard the da-
ma over the radio. Many had words of
congratilations and praise tor handling
the sinarion so well. But | knew different,
T had better judpesd my abilities, it
never would have been as critical atalt,
The bird strike was unavoidabte, but the
goraround was due 1o lack of experience
with crosswind tandings. Mavbe withoot
the bird I would bave been able to male
(he kanding; Bl why land in unfrvorabte
condibiers whet there are other options®
1 accepted the presctibed runway with-
put queston, but now I know to ask for
the runway thal best suits my abilities.
The other tristake was not méarming the
torwer as to exacthy how critical v sinus-
ton was. Without that knowiedpe they
didn't know te clear the aree. Thanithally
this did not cormplicab: the stacdon, bat
just think of what coold heve happened.
Of course 1 folf Like 1 would never fly
again, but after sitting aroutd the aitport
Tor a couple of hours, T cakmed dow,
5tilt in a shirl coveread th bird juice,
checiked oul 4 trainer and flew the pat-
terr g few thenes. It secmed Vwonld oover
escape the 192, Afler landing, and feeling
much better, [ comacted the FBO o
fucl, The lineian asked 1 T was “Buz-
zard Bol, " a nickname that T haped
would not stck. |

TG

Excellence
Reg_ui{e_d...

Excellence
Delivered

Aifdines are hinng. They demand
excellence. and so should every
pilat, regardiess of rating.
Everything Flyable, Inc, unlike
other Tlight schools, trains pilots o
excel in this envitomment, We have
afrcraft with the Iatest "glass cockpit”
technology and offer crew resooice
Sz, Management
: = *mmmg devel-
e oped by Ameri-
tan Alirlines.
Training to be a
professional
takes a serlous
t_ﬁpuma and {inancial commitment.
CAdditionally, yob smust mest our
i EOMTY requirements. 1f you think you
* can meet the standards, we wili irmin
. you a1 our Long Beach, Califernia
=, Tacility anti) you “obtain your airplane
“or helicopter certificate, rating or
license, D we
have very high
standards? The
answCcr 18 ¥es.
naturally, and
so do the bes
airlinzs!
Even‘lhingFlyahle.]nc
3337 . Bpeing St Lorp Loech CA SIS USa
1-R0H). FFL‘rlNG or 319853130
Faw: 3ID-984-3152  Bngrw) wwwee] rahle vem
somzal et ®1N Ao coe
UL AIS1E0 96011 2 Ty, 122 262044
Korea: 522703 7777, Jupan: 5 30 777 218
Switeeriand: 41 61 31 4145

W HERE DREAMN TAKL FLIGIHTT
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COMP LED BY FRAMCES FICRIMNG

DOMESTIC HELP

The lang-standing proposad by Singapore Aldines and Indias
industrial TATA Gresip w swmre 2 aew domestic carrier on tha
sebconsinene may ba neer fiuioa, Indiaa cvil avizstoen sanree
say the praposal o creare TATA-Singapars Adrlines TTSA} i
likely 1o roceive goveramens approval in _

October, The plan has besn under con-
sideretion since Juns, “994 (AWeST
June 3, po G8). TS3A would have an eg-
tity cepiral base ¢f the squivaent of §500
million, with 60% Indizn and 40% for-
eign parcicipation. TATA and the Indi-
an public would hold 60%. The rc-
maindes would be held by minority
partncr Singapore Aiclines ($126 mil-
lign] and Air Indiz and Indian Alrlines
{less than $30 millisn eombined), Az-
cording to TATA efficials, plans call for
acquiring 19 airceaft during the frst dve
years and the hiring of 2,500 ¢mployess. In it Brst year, T3,
rright parchase seven 130-sans nirerafc and cwo 7l-searers sev-
eral yeacs laen

AT THE HEART OF THE BATILE

Unfred Adriines is the laresr te set i sighs on Iaderesia. The
caxsier is seeking riches 6o Jakarca via Osake's Kansal Airpors,
Mot surprisingly, United says everyone buc the Japanere is ready
to approve the deal, whicl includes the righr we plee vy pas-
senigere at Kansai, Bevond rights are ae i heart o7 the harrle be-
twezn the 1.5, and Japan conssrning an sckension ofa 1932 aie
sorvictd agreemant. ndeerd ingists i has anlimised bevond mghe
aur of Japman; the Japaness wanat ik te iimit pieluas to mo mor:
than 50% of iz loads. With 2 UL prsidearial gleciion cam-
valpn tnderway, don't txpect 2 resolution unm! afrer November
Meanwhile. All Nippon Airwzys likes wiar it sces in business
and taurist wavel w fakaera, Ir expecrs to st owice-weely
Highes frore: Tokwo's Wariea Azrpart wo Jakara, with 40 exrension
w Denpasar {she gatawey for Balil, as of Cor, 300 ANA nopes
2 code-sharipy agreemenc with Garudz [ndenssia will gore ic
swen maore frequenciss 1o compere with e 13 weeldy secvices
otfered by Japan Airlines and it Japan Asia Alcways subsidiary
to Jakarm/Dzapasar from Marica spd Xansat,

{MEGA) FLOATING AIRPORT

Japars Minirery of Trznspert has given che Mezafloas Tech-
rolegy Bessarch Assn. & 7.5-billiar-ven {369-million; sub-
sidy ro continus research inco buiiding o floadng sirport for
Tekyo. The Megadcar group includss 17 steel and shipbuble-
ine compunies and already has a 200 X 1.CO-Fr. rzsr srracraze

iy the warter off Yokosuks, socth of Talkga. The stucy i3

vz ovaluars the magnaric inflisence of the steel structutes aa air-
sraft inszrumencation as welt as the srusrural effaces of vibr-
rion aad ses moventesr on the building and i «avitenmen-
lal condaquances an reazine life. As the studies continus, badcers
say constraction of 2 lacper ceat aricie
will be neceisary, One iden is to build a
3.200-fe.-lorg strueture for FL20-140
miltion. The aim is 1o apply the flaar
rechnology to conscrucrion of a chied iz
port for Talgo and & crosswind runway
ar Kansal Inrerparional Airpare, which
new opezates With # single runway on 2
ceanmade isfand in Osaks Bay.

PLANNING STRATEGY

Royal Brunc Airtines has big plans far
Myanmar (Formerly Burema), the South.
cast Adisn county whose human righes
record has broughe erisicsm from Western nadons—-although
nee from its Geighbers in Sourheast Asia, The airline bas accel-
erated its plans for beginning Londan-Yangon {formerdy Rop-
goon) services by 2 month o Sepr. 12 and expetrs to start
cannectng services fram Yangnon zo Brishane, Anseralia, thiswin-
ter, The sirline’s twize-weekly Bocing 787 services from London
woutd stop ir Abw Dhabi on the Pergian Gulf before reaching
Yangen 1nd continuing t¢ Branei.

BOARDPING BOOM
Pagsenger boardings at Cinelnnatiorchern Kencucly Inter-
pavond. Airpors may top 18 million chis year, an incicase of
nesely A millian during che tase calendar year. The aiiport record-
ed 10.8 millian pagsengers in che firsc seven eachs, up 28%.
This compares 1o 2 1.5, national averags growth rate of 4.6%.
Diglra Alr Lines and i Deelrs Connertion partner, Comalr, have
hurs & the aitpast. Thess carriers have sdded B0 dadly depas-
turct sinee May, 1993,

STRIKEOUT CALL

Cormercial rransporr aireralt in Japar saffered abour 1,300
Bird srrikzes i1 fsca. 1995, & nuraber ehar eae Ministey of Trans-
pore chinks is far wo Bigl. 16 has laueched 2 swosvear srudy o
see if che serike coust can be dowersd, The minisrry hac ried this
wpproach before; it has held four sers of ratks with bird speial-
ises during the past 20 years. But with rir servists inereasing, of-
ficias sav thay are concemed thas che bird serike siruadon could
got out of hand. Presently, the ministry can arford guly period-
s bird pamols at [ of the counuy's 83 airportr. T is to pablish
sesuiss of the naw study as a hird seretle srevention manual io
March, 1995,
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Saturday Night: Why Did the Chicken Cross the Road



Mugazine article taken from: Saturday Night, Scptember 1996

Published by Saturday Nighl Magazine Limited and cdited by Kenneth Whyte

i Fodder]

Wy cac tne oo ko cross ke e
Aunvone wheh ever 5af 0n an airpiane, saiting ror skealband
warching the galls dluae over the remac, s frobaaly wim-
dered what would happen i#a bird were o get sucked into o
iee engine. Not  worry, Alrcrit-enygine MAMIEATELCEes KsT
mee: stringent “bird-ngestion cercitication requiremen:s’
before their products are put oo the marks:.

Engineers test protonype cngines by loadirng defroseed
birds irtee a soee of Carlng gun with up 1o foue fiteen-foot-
lang barrsls, 2nd chen firing a volley of fowl into the blades
of a revved-up zngine. The birds pags theeugh e enpine
“in a big blas of mush.” says Bruce Mackinnun, muanager
of wildlife cortro] for Transpore Canad . *ics similar o a

" cuisinart”

The engines of 1an Airbus A300 must withsmnd a volley
of up 1o eighe 1.5-peund birds withouc stalling or suffering
serious darmage. A B777 engine must shut down safely after
ingesting a single eight pound bind.

Until =ecentiy, tie engireers used deirsted chickens and
tuurkevs, But since the chances of a plane ranning imen a flock
of chickens ars slim, they now use guily, fucks and Canada
peese. Researchers are working an dummy birds that sieu-
lat= the size, weighe, and densicy of real birds.

— faner Whinman

-
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na:2d Tiol 831 £913 AlRCOY H.Q.

.

| Phone: (204) 833-2103

- o —

Facsimile from the office of

Caprajn Maric Larose

Staff Officer- Alr Traffic
Servicss and Regnlation
Ajir Command Headqnarterg

- BIRD STRIKS COMMITTEE CANADA Westwin, Manitoba, Canads
CXIMITE CAMAGIER SLIR LB FUREL, AVIAIRE R3T UT{}T ’

Fax: (204) 833-2604
AVN: 2572103 AVN: 257-2604 ‘

e —— i — |
O Mame: Bruce MacKinnon ’
Posn: Safety and Techwical Services
Phone Nao: 9%63-0515

Fax Number: 957-4260
Nutaber of Pages (Including Cover Sheet): 1

SUBJECT: Intcrnet Address

REMARKS: The address for the AWACS page on the Internet is: "

hotp: /fjam  jam, net/zewa/listsarver/ maillist, ktmBAHBLD
Thean laok for CRASH. PHOTOS




" Welgunue 1 the Fehlen's Tlome Page
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The Fehlen's Home Page

2T

Welcome to our hote page. Like most individual pages, this is more for personal fulfiliment and
advertisement more than anvthing else. My guest book is currently stil being implemented, but fzel free
to send e-rnail if you enjoy the view or need any information. As the title states, this is the Fehien's home
page. | have a beauriful, wonderful wife and an adorable, smiling baby {(both requested to be unpictured

as they are very camera shy). Enjoy.

Anything L&&k Interesting?
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nd Control

irborne Warnin

{AWACS)

ilitary Accormplishments

_  Favorite Links

OO E-F SENTRY (AWACS) - EVES OF THE EZeLE OO0

For those of you that may not have a clue as to what an E-3 is -
R here's a picture. As usual, clicking on the picture will get you a
4 BIGGER picturs suitable for download. I have been flying on
NE-3's for all of my military career. My position is called a
Computer Display Mainienance Technician or CDMT.
Everything onboard the E-3 runs through a medified IBM 360
gl mainframe. 1 perform the initial program load and then keep it
¥ operational while inflight. Although arcahic and often
tempermental, it is 2 constant reminder of the roots of today's
personal computer. Beyond the computer system, flying is a
great oppurtunity to see the world and a lot of fun,

For those who like to $ee aircraft fact sheets, this i3 for you:

(Yes, [ user to have all this info available at this site, bus why slow down an already stifling server.....)

10896 10:47:23



Welcome to the Fehler's Home Page
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(Yes, I user to have all this infoo available at this site, but why slow down an already stifling server....}

Chficial Airforce E-3 Fact Sheet

OO £-3 SENTRY (AWACE) - EVES OF THE EACLE OOV

News Flash from Greece....
As some of the old-heads may already know, a NATO E-3 went down in Greece. Thankfully all
crewmeimbers (foreign and domestic) made it out with only one person being injured. Here's some

pictures flown ali the way in from Germany just for your viewing pleasure...... (Yes these pics were
available directly, but I thought I'd try to speed up the page load a little)

E-3 pigture from the nose,

E-3 picture from the right,
E-3 picture from the Igtt,
Chuck Yeager an Peach

Chuck Yeager and the 966th crew.

Chuck Yeager signing autgeraph.

Professional Experience

August, 1990 to Present - United States Air Force, 552 Air Control Wing Tinker AFB, OK
Assistant Lead Programmer - Special Projects

Picked to be member of a & man team tasked o develap a client-server database (MS Access v2.0 -
Oracle). The Air Force mission-critical project, MPS (Mission Planning System), was designed t0
schedule and track academic training, flight currency requirements, vacation time, personnel performance
reports and decorations, and day-to-day appointments for aproximately 5,000 personnel and flying hours,
maintenance needs, and location of over 32 aircraft. MPS was also designed for worklwide reachback
capability via TCP/IP, using SQLNet as middleware. Personnally responsible for 30% of the over ali
logical design and directly responsible for the physical design and coding of 3 out of 5 Version 1
miodules.

Designed, coded, and documented (user manual, Help files, and maintenance manual) program for the
submission of Quality Improvement Recommendations (QIR). Written in Microsoft Access v2.0, the
program was designed to allow users to submit QIRS frum anywhere in the world via E-mail back to the
unit. The progvam was benchmarked by the 352 Air Control Wing and implemented within all 13

subordinate units.

1Qe0Ran 10:4342
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Instructor Computer Display Mainienance Technician Assigned to the 566 Airborne Air Control
Squadron, an elite squadron formed exclusively of exemplary E-3 Sentry Instructors, Responsible for
training students whe have never flowen on an E-3 aircraft to execute their mission cssential duties while
airborne and perform as a productive member of an airthorne mission crew, Also responsible for teaching
academic courses on new equipment and currency training to all Compute Display Maintenance
Technicians within the 552 Air Control Wing (aproximately 350 indinduals})

Computer Display Maintenance Technician

Assigned to the 963 Airborne Warning and Control Squadron (AWACS). Was responsible to perform
sortie crucial operation, troubleshooting, and maintenanse of modified [BM 360 onboard the E-3 Sentry
surveillance and early warning aircraft. Tasked to operate in different worldwide theaters (Desert Calm,
Saudi Arabia; Operation Provide Comfort, Turkey.... ) and stateside exercises (Green Flag, Nevada; Red

Flag, Nevada).

Education

1995 io present

Rose State Collage

Pre-engineering degres .

President's Honor Roll Spring 1995, Summer 1993, Fall 1993, Winter 1995

1990 to Spring 19935

Community College of the Air Force
Tinker AFB, OK

Degree in Eleciromic Systems Technology

Stroud's is the absolute must have link for anyone wanting
shareware software that has been tested and reviewed.
Don't buy what you don't have to or don't know if you will like.

8 Milbert Comics

Tired of dealing with people that want to climb the ladder at your expense?
Tired of working with people whoe make lots of money , but
don' t have a clue as to what' s really going on?
Or do vou just need a laugh.
Dilbert is definetely for anyone who has ever been
cailed "computer geek", "hacker nerd”, or “Engineer”. Enjoyl
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If you still think Java is a warm brew for a cold night, i's time to become enlightened.
Some criticize, others praise. Either way until Microsoft catches up,
Java's here to stay.

SlGarbo's Windows apps_collection

1 very good souree for anything for windows. Not a pretty page, but alot to
Iook at including neural networks, fonts, and windows programming.

Gospel Communications Network

Everything from a daily verse (even though it's often NiV) or devotionat
to information about camps and other Christian events.

* Guest Book

I may seem tacky to some, but I am truly interested in who visits my family's page. So if youare 2
relative, prospective employer, or just passing through and wish to say hello, please fill in the following
and send it to me (Obviously you can send me E-mail direct form below. This farm is provided for those

Please tell me your name:

i.,._... (T TS APPSR PR TS L Sen SRR

What is vour E-mail address
L. - i
Is there anything special you would like to add?
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APPENDIX 38

Military Bocing 707 Strikes Birds After Liftoff; Damage to Engines
No.1 and No.2 Resalts in Loss of Power and Impact with Terrain



Vol. 53 No. 11

For Everyone Concerned abaut the Safety of Flight

Nnveber 1986

Military Boeing _707 Strikes Birds After Liftoff;

Damage to Engin

es No. 1 and No. 2 Results in

Loss of Power and Impact with Terrain

U.S. Air Force personnel at Elmendorf Air Force Base in Alaska knew that geese
posed a danger to aircraft and acted to disperse them. Nevenheless, their efforts to detect

or deter roosting geese were inadequate, an official U.S,

FSF Editorial Staff |

The crew of the U.5. Air Fores E-1B, 2 modified Boeing 707
equipped with sophisticated aithome warning and control
systems {AWACS), was holding short of Runway 5 at
Elmendorf Air Force Base (AFB), Alaska, U.3. As the crew
waited for takeoff clearance, a Lockhead Martin -130 that
was departing Runway 5 disturhed a flock of Canads geese
thar were roosting in the infield adjaceat to Runway 5. A
controller in the Eimendorf air araffic control iower saw the
geese become uirborne but did not notify the E-3 crew or
Elmendorf airfield managemeant.

The E-3 (call sign "Tukla 27" was cleared inte position oo
Runway 5. Approximateiy two minutes after the C-130 had
depanted, Yukla 27 was cleared for takeoff w1 0745:30 hours
local Hime, Sept. 22, 1995, and the crew began the takeoff roll,
As the aircraft rotated for lifted, the senior tower controller
abserved peese take flight and tum directly into the path of
the E-3. Numerous birds were ingested into the aircraft’s no.
1 {teft outhnard), and no. 2 (left inboard) engines, resulting in
a catastrophic failure of the no. 2 engine and compregsor stalls
in the no. 1 engine, the report said.

At 0746:43, the copilet radiced: “Elmendorf tewer, Yukla cxo
seven heavy has an emergency, Lost ah no. 2 engine, we've
taken some hirds,"” the report said.

Witnesses abserved the aircratt enter a stow, climbing tem to
the left. Six seconds tater, the flight engineer said, “Starting

rt 5ays.
LSSy T Researzs Sarviges ! d
Srvicr de bibliahagaz 0 de rziess.
RECEIYED - REGU LE
JAN 8 1997
| Trarspor Sanaga » Transpors favy
I:l'l.lmp fl.lﬁ]..ﬂ th n‘rcspondﬁd.

“Start dumping.” Four seconds later, the stick shaker activated
and stayed on for the remainder of the flight.

At (746:56, the copilot radiced: “Yukla zero two heavy's
coming back around fur an emergency remum,” the repart said.
Ten seconds later, the copilor radiped: “Two seven heavy,
emergency,” the report said. This was followed shortly by a
transmission on the rower frequency: “Roll the crash, coll the

At0747:11, the airerafl commander sajd, *We're going down,”
the report safd. The aircraft impacted a hilly, wooded area on
the base, less than 1.5 kilomeeers (one miic) from the departurs
end of the runway (Figure |, page 3). The aircraft broke up,
expioded and bumed. All 2% cew members were kilted in the
accident.

The official 1.5, Air Force accidenr investigation report
sopcluded that the asecident “was directly cansed by rhe
ingestion of Canada geese inte [engine no. | and engine no.
2]. Fuzthermore, two factors substancially contriboted to the
acetdent, First, the {3rd] Winp lacked an aggressive progrum
1o detect and deter gease; specifically, the bird hazard reduction
working group [RHEWG] did not adequately prepare for the
migration season, airfield management's effors 1o detect and
deter geese were inadeguate and an earlier safety agency saff
assistance visit {SAY] had [misled] the Wing 1o heleve that
[the Wing] was prepared.
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Boeing E-38 Sentry

The E-38 Sentry airbome waming and contrel aystemna
(AVWACS) ic @ mobile, jamming-resistant high-capagity
radar statior and comrmand, contral and communications
center installed on a Boeing 707 airframe.

The first development aircralt, known as the EC-137,
first flaw i 1572 The E-36 has a basic operational craw
of 20, including four fight crew members emd 16 AVACS
specialiste, atthough this number can vary depenting |
o the mission. i

The aircraft has 8 maximum takacl weight of 147417
kiograms (325,000 pounds), a service ceding of 28,000
teel (8,850 meters) and & maximum level spased of 460
knots (853 kilometers per hour), tt has an andurance an
stabion of 870 nauticsl mikes {1,610 kllormeters), six hours
rom base, and & maximum unrefualied endurarce of 11
hoLrs,

Source: Jires AT (e Wedd's Adcrafl

—— L

“Second, the tower controller fafed o notify the [accident)
aircrafi e airfield manapement thal geese were present in the
infield.”

The irgeston of the peese into he aircrafl's engines caused a
lewss of thrust bt “rendered this airerll incapable of conerolled
flight,” the reporl said.

The accident aircraft was assigned to the 962nd Airborne
Air Cootrel Squadron, 3ed Wing, at Elmendorf AFR, the
report said. The accident flight was a scheduled 6.2-hour
routine oraiping mission. “This incident was the first loss of
an E-3 so local and pational media attention was high,™ the
report said. The aircraft, valued at US$70.2 million, was
destroyed.

The accident sccurred duning twilight and in wisoal
meleorotozical conditions (VM Weather was not a factor
tn the accident, the report sad. Sunnse on the day of the
accident was 1742, the report said,

Witnesses on the ground described the accident sequence in
subsequent interviews with Air Force accidant investigators.

“He was off the ground, frool tires {6.1 merers (20 feetd]. back
tires [three meters {10 feet)], and not very far just broken
ground,” one wimesses said. “Loud popping noises. He waso't
paiming agy altitiade, the gear wasn'tcoming up, he wasa't tryiop
to gatn aldiude, he was in wouble.”

Anether wimess, who was dnving along a road near the
runway, wold imvesggators: “1 saw the no.I and no. 2 engines
on hre; I heard compressor, what sounded like compressar
stalle . big loud booms coming out of the engines. Um, I
knew, [ knew something was wrong immediately. I sped up as
fast as | could bacause ... they were flving ... [they just] passed
over roe. ___ [t appeared to me that they didn't bardly have any
speed, and eventally they wers not climbing ... and all of a
sudden I saw the tail start dropping and that's when they wemt
into the woods.”

The report sald that Eimendorf AFB crash, fre and rescue
vehicles were alerved before the aircraft impacted the
ground. The accident aircraft crashed at 0747:12. “Base
fire and rescue vehicles wers alerted at 0746:44 when the
tower controller activated the primary crash alarm system
(PCAS).” the report said. “The wreckage was located and
the first fire fighter was on {the)] scene ac 3758, The first
crew member was located ag 0832 and the last body was
foond ar 1938,

Rescuers had difficulty reaching the accident site, because of
the topography, the report said. “Although the {accident} site
was on base, there were no access roads leading 10 the site,”
the report said. “'[Accident]-response fire fighters initally
procesded to the scene oo fodt until a bulldozer crezted better
access. The fire bumed for several hours, The fire crew was
able to get water hoses 1o the scene at 0901, Units from nearby
Ft. Richardson [a 11.5. Army base] also assisted in the crash
response,” the report said.

The report commented: “Dverall, piven the lermsin aml Isck of
access roads, {accident] response was very effective., and
people were o [the] seene refatively soun after the [accident].
Diue to the severity of the impact, however, faceident]-response
and rescue efforts were ool a faceor in this [secideni].”
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The weather was not & factor in the accident or in rescue efforts,
and “the sun was up and lighting conditions were good,” the
report said,

Posmmcrtem examinations of the 24 crew members “revenled
injuries that were consistent with damage to the aircraft and
the crew members' duties on the [accident] flight,” the repent
said. "Due to the nature of the accident 2nd resultant injuries,
the crew members died instantaneously and did rot suffer”
Toxicological examinatons of the 24 crew members were
negative for aleohol and dmgs, the meport said.

Jnvestigators eviewad the flight and wrackage path of the
accident aircraft, "“The [aireraft] lifted off and flew sppruximately
[1.28% kilometers (0.8 mile3] before contacting trees,” the report
said. *“1he [atrerafi] then flew approximately [0.72 kilometer
(045 mile) | before making contast with the prownd and crashing
il & frebatl.”

When investigators Teviewed the debris on the runway, their
examination "“did not reveal any pans of izading-cdge slats,
lcading edge flaps, wing leading-edge skins, horizontal
leading-edze skins, #4c.," the repeont said. “The parts found on the
runway were himited ko cagine ftems such as fan blades and statars,
onc cagine-nose dome @l one engine-nose cowl”™ Numerous
remains of Canada geese were also found on the runway, the
report said,

The report noted: “Chher than damage to the engine(s}, there is

no physical evidence to suggest that the [aizcraft] fusetage, wing
siructure, empennage structure, flight controls or systems were
degraded in any way prior to the first contact with the trees.”

Tavestgators detzrmined that the aircraft made injdal ground
contact with an antenna probe on the lefi wing tip, the repon
said. *The left-kand wing tip was found on the right-band side
of the crash path, suggesting that it had been thrown by wing-
\ip vortices,” Lhe report said. “A large section of the left-hand
stabilizer was found ap the Aght-hand side of the initial
wouchdown point with the elevator attached, indicating that
the [aireraft] was yawed significantly to the left at dme of
impect. The oo, 1 engine separited completely from the left
wing upon or before initial ground contact™

The evidence also sugpested that “the lefi-hand wing bent
upward significantly between the no. | and no. 2 engines at
the initial ground contact befors the main ground-impact area,”
the repott said. '

The main ground-impact area hegan approximakely 81,5 meters
{308 feer; from ihe indtial ground-impact point and extended
approrimately 45.7 meters (150 feet) to the peak of 2 hild. the
report said.

The report described the wreckage path: “At approximately
[96 meters {335 feel)] from the imitial ground impact. there is
a broken tree approximarely [41 centimeters (16 inches)] in

Grassy infield
whara geese
were rogsling

Fllght Path of Accldent Aircraft, Boeing E-3B Seniry,
Eitmendort Alr Force Base, Sept. 22, 1995

Accident sHe

Appraximata
Right path

Taxiway 4

Debris field with englne-fan

3 3868 00008 8790

Tower and compressor parls
Debris fiekd with engine-tan %
parts and Dirgt mamaing Hangar 2
Sowrce: UG, Air Forca
Figure 1 . .
— IR
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dinmeter where the nacelle from the no. 2 engine impacted
approximately [15 ceatimeters (six inches]] above ground
level. Based on the patterns of fire damage, this (ree caused
significant structural breakup of the deft wing.”

The report conttnued: “Further to the tight are rees left
stamding that should bave been hit by the right-hand wing.
This suggests that the [aircraft] was already extremely right-
wing high, as would be expected with the left wing producing
significantly less Lift than the eight. The direction of the no. 4
engipe with the [alrcraft] in a left yaw, right-wing high, at the
point of main ground-impact points directly 1o the peint where
the 10, 4 cogine landed. This suggests that the no. 4 engine
departed the [aireraft] st this point and that the engine was
developing significant thrust”

Tust before the crest of the hill, investigators found the “lefi-
hand leading-edge flaps, slats, actuators {extended}, railing-
edge fap drives and macks {extended 17 degrees), lefi- and
right-hand flaps, left-hand skin panels {eurled under at the
leading edge), nose-gear cylinder, and nose- and main-gear
dipors,” the report said.

the right wing was full of fuel up o the time it broke from the
{aircraft], probably jusi after the second hill. The fuel fire
destroyed almast all evidence of how the fuselage broke op
and how the right wing broke up. The fuel mmaining in the
right wing at the time it broke up probably resulted in the
fireball that consumed tost of the fiazelape sactions in its path.”

Investigators calonlated [he forces encoantered by the aiecrafy
during the erash sequence. The forces encountered by the
forward fuselage “probably did oot exceed 16 Gs forward:
however, it probably exceeded -5.5 Gs up and +/- 4 Gs side.”
the repoert said. The forces on the tail section “probably did
not excead 16 Cs forward; however, it probably exceeded
-1.5 Gs aft and -5.5 Gs up and -1.5 Gs aft.”

The repor commented: “The jaireraft] was designed to sustain
the specified limit loads in one direction, not all acing af once.
The [aircraft] becoming inverted, and possibly its angle o the
trees on the second hill, resulved in most of the fuselage breakup
and most of the cabinets and seats breaking loose from the floor
beams, with limit-exceeding or near imit-exceeding forces

acting in several directions at once. Had [the}

fuselage been straight and Tevel throughout

| The wreckage continued over the peak of “Had {the] fuselage the crash, the crash probably would have
¢ the hill and continued downslope toward a . been survivable by all crew members "
second hill, Beyond the peak of the first been Smgh! and
bill, approximately 137 meters o 201 level throughout All four engines on the accident aircraft

meters (430 feet to 660 fect}, investigators
found “right-hand pieces such as landing-

the crash, the crash

were recovered apd examined. Engine
ne. } was found to bave experienced a bard
strike {one major-size bit and twe minas-

gear doars ... oa the extreme right side of
the path mixed in with upper and lower lefi- probably would have size hits) seconds after rotation, the report
wing sking, left-hand wing roots and other been survivable by all said. “Within four seconds, fthe] engine

lefi-wing parts, sugeesting that the [airerafi]
slid aloog, the crash path on its lefi-hand

ctrew members.”’

was operating at diminished power
{approximately S0 percent TU [cakeoff]).

wing and had not flipped over to this poing,”
the report said.

The report also poted: “The [aircraft] bed to be pose-first
throeughout this phase of the [accident, 5] evidenced by a piece
of the left-hand wing root found iving on top of the largest
section of the nose radome.”

Investigators determined from this portion af the wreckage
path that the landing gear was Jown and locked during impact,
the report said.

As the aircraft shid to the top of the second hill, located
approximately 201 meters to 238 meters (660 fear (o 7RO faet)
fromm the initial impact poinl, the empennape broke off, the repornt
said. “As the [aircraft] cleared the second hill, it rolled over,”
the report said. “The fusclapge broke up as the {aircraft] rolled.
The ouiboard right wing impacted on the lefi side of the
wreckage, the right-hand wing broke off and the rotedome
seation impacted on jts back, breaking up the rest of the aircrafe

The report noted: “The lack of right-wing parts and the amount
of fire damage at the battom of the crash site is evidence that

theo [it] stalled four or five tirmes and
struck a wee upstream af the initial engine
pround scar,” the report said.

Engine no. 2 was found to have experienced a bird stike (three
major-size hits) seconds after rotation. “Within eight secomds,
this epgine last enough first-stage fan blades 1o severely
damage and then fragment the IGY [inler puide vapes] case,”
the report said. “[The] nese cow] was then free, {and] flipped
up over the wing and depanied the [zireraft]. Then the engine
either fell to a ‘hung' operating condition or flamed out and
windmilled to ground impact,” the repert said.

There was no evidencs o suggest that either engine no, 3 arengine
1o, 4 had experienced 2 bird strike, the report said, Both engines
continved operating “at TO conditions until being pressed 1o a
higher thrust condition by [the accident] crew within eight seconds
after bird strikes on engine [00.] 1 and [po] 2,7 the report said.
*“This operating condition contimwed antl ground impact.™

Many of Ihe cockpit instruments were recoversd And examined,
although many of the instruments were unreadable becavse of
heat damage, “All of the items had sustained impact damage
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and severe heat damage.” the report said. “The heat damage
was sufficient o have desiroyed any peinter impact marks thar
may bave existed.”

After all the available instmiments were gxamined, the report
commensed: “Nothing was noted during this analysis that
indicated instrument or instrument system failure prior o
impact or loss of signal inpat™

The accident aireraft was equipped with both a cockpil voice
recorder (CVR) and a flight data recorder {FDR). Both recorders
were recovered from the wreckage and deliversd to the U.5.
National Transportation Safety Board (NTSE) for analysis of
the FDR data, the report said. When the recorders were
disassembled, they showed substantial heat damage. “However,
both 1apes survived with minor warpage due 10 the exrme
heat,” the report said,

A, ranseript of the CVR data was obtained, the report said.
But retrieval of the FDR data was Himited because of technical
problems. Docurmentation for the conversion squations, which
were required to convert the vaw data on the FDR taps intn
engincering units for analysis, was unavuilable, Data tables
from the Royat Saudi Air Force version of the installation,
and equations from the Brifish version. were substituted. ehe
report said. But the resulting conversion aqualions were only
spproximations of those for the accident aircruft's FDR.

When techuicians began reading the FDR data they encountered
farther problems. Many of the paramecers were frozen [and}
some were behaving erratically,” the report said. Becanse of
the documentaon problems, investgarars “could not determine
which, if any, of the data [were] vaiid.” Because the NTSB had
several other accidents (o invesedgate, its additional involverment
in the Elmendorf accident would have been delayed. Air Force
investigatars contacted the Transportation Safety Board of
Canada {TSB}, which was able to assist in obtaining valid data
for course altiude, throtle no. 1 position and engine pressure
ratios (EPRs) for engines zo. 1, no. 2 and no. 4. All other
parameters were nonfunctional or cotld not be werified, the

repor, said.

Because of the limited FDR data, investigators were able to
determine oaly the follewing about the accident flight:

+ “The aircraft lost power on engines no. | and no. 2 within
six seconds afier rotation;

» “ ... The zircraft was airborne for approximately 42
seconds alter takeoff and 37 [scconds] to 39 seconds
after losing power to the engines; [and.]

+ “The maximum altitude the aircraft got above the nunway
elevation was approximately 250 feer [76.2 meters]
+{-16 feet [4.8 meters] .. .7

The maintenance hiskary of the accident aircraft was reviewedd
“This aircraft had a good statistical record while ussigned 1o the

962 AACS.” the report said, “Ower the past year, [the accident
ajrcraft] had an 83 percent mission-capable rate and an 81.5
percent maintenance-fix ratz. Additionally, this aircraft had enly
thres ground aborts and six air aborts for FY [fiscal year] 1993.”

A review of the maintenance dacomentation oo the accident
aireraft “reve=aled no discrepancies that contribuled [0 the
aecident,” the report said.

A review of the training records for the dedicated crew chief
and the assistant dedicated crew chief on the accident aircrafi
found that both “were thoroughly trained and current on alf
assigned maintensnce tasks,” the report said “No maintenance
practice or procedures were refated to this [accident]”

Ivestigators reviewed the Air Force regulations and the threat
of birdfaircraft strikes at Flmendorf AFB. “Air Foroe Regulation
[AFRL 127-15, The Bird Aircraft Strdke Horard (BASH )
Reduction Program, gives policy and guidance for implementing
an affective bird atrcrafi-strike hazard-reduction program,” the
report said. it designates the Air Force azeocies that are
responsible for carrying out the program and evaluating its
affectiveness, it onthmes procedures for developing a Wing-level
BASH program and establishes require ments for its operadon,”
the report said.

Air Foree personnel have counted the goose population at
Elmendorf AFR since 1990, the report zaid. The popelaticn
has inereaced from & 000 geese in 1990 to 2,700 peese in 1995,
On the day of the accident there were approximately 00 geese
on the base, the report said.

in reviewing safery data, investigators found that “the only
recorded incident of geese stiking an aircraft [at Elinendorf]
ovcurred in September 1993, when a2 C-130 aircrft struck
several gesse on the runway after ... landing,” the repert said.

During a two-week period preceding the accident flight,
Elmendorf base operations and wildlife personnel hag dispersed
geese from the infield areas of Runwey 5 and Rumway 33 on
several oceasions, the report said, “Clearly. 3rd Wing was on
motice that geese were indeed locating in infields 4s well as on
hard surfaces sich as rnways and taxiways,” the report said.
“Om two oceasions, [coaservation personnel] had o Kill geese
with shotguns in order to disperss the flock The geese were
beginning to establish themselves and ocrasional dispersal was
pot deternng thern from ferurning.”

lavestigators reviewed the efforts of the BHRWG at
Elmendasf as requircd by Air Force regulations, the report said.
“The BHRWG did not formulate a concrete plan to deal with
changing bird activity levels or the presence of geese in the
airfield.” the roport said. “3rd Wing had an effzctive OPLAN
[cperations planj, but the BHRWG was responsible for
ensuring that the implementation of this plan r2sulied in
effective geese detection and deterrence at all tmes of the

"

year.
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The «Hors of Elmendort airfield management personned 1o
detect and deter geese were reviewed. "Roostng, infleld geese
want pndetecied becanse airfield management had oo controlling
plan o focate them,” the report 2aid. "It is ovidend that personnel
knew goese posed a danger to aircraft, and they acted to disperse
them on several occasions, but their efforts 1o detect or deter
infield geese were inadequate, Few, 1f any. of the suggested patrol
and deterrent methods suggested by AFR 12715 were in place,”
the report said.

The repurt noted: “Adrfield management did not sufficiently
check these infield areas for the presence of geesc. Ease
operatiuns pesonnel and supenisors of flying {SOF} were
engaged in lirtle other than vehicle sweeps of munways and
taxiways. A cirsory glance at the inficld woold not result in
the detection of pesse, These patrols were cifective, if at all,
during daylight howrs only. Prior to the accident. there was no
illumination of inficld areas before first light.”

The report noted that the “last minway check ... oceurred rearly
3.5 hours before the accident aircraft began takeoff rofl”

Investigators found that “the worst possible combination [of
cireumstances] existed: there were infrequent patrols of the
atrfield, nearly no checking of infields and no placement of
static deterrents,” the report said. “Those aircrafi that began
takeofT roll at or before dawn were a risk that those peese
wonld move into their flight path, as it happened ia this
accident.” the report said.

AR Air Force BASH Team conductad an SAY at Elmendorf
AFB in July 1993, when the goose population was low, the
report said. “This wam emphasized habital management but
did sot diseuss the particnlars of [the] 3rd Wing's plan for
migration season,” the report said. “The tesm did advise airfiakd
management personnel to prevent geese from establishing
ihemsebves in the airficld.”

The Air Force officer in charge of the accident investigation
concluded; “1 believe the BASH ream's endorsement of the
[3rd] Wing's OPLAN convinced the BHRWG that nothing else
was required to prepare for migration season. ... Itis possible
that airfield management personnel did not routinely check
infieids becuuse, based on the SAY, they assumed there would
e no pecse there"

The Etmendorf AFB airfield manager was inicrvicwed during
the investipation. “She [the airfieid manager] was well aware of
the BASH plan and had been personally briefed by the BASH
team duzing the July 1995 [visit],” the report said. "1 {the
invesiigating officer] attempted to cstablish her undersranding of
girfield management’s specific responsibiliies in the OPLAN,
but she invoked her Aght to remadin silent,”

The investigating officer interviewed the senier tower controller

: and another controller who wer2 on duty in Elmendorf tower at
P the e of the accident. Both conmollers, who had *an excellent

view of the runway area,” invoked their rghts 10 remain silent,
the repott said. Wimesses told investigaters that after the accident,
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CVR Transcript of Yukla 27
Boeing E-3B Sentry

RDO-TWR: Yukla rwo seven beavy, the wind thres
one zero at one one, cleared For takeoff
Rupway Gve, Traffic is a C-130 thres
miles north of Elmesdort porthwest-
bound, climbing cul of two teousand,

CAM: [light switches]

ACH: In sight.

RDO-CP: And Tukla two seven heavy clearcd for
takoofl, traffic in sight

CF: Clenrsd for whenfl, orew.

FE: *check complets,

CAM: [Engoes spoal up]

Al Enginess, st fukiefl poense

CAM: [Engines spod up}

CE: Eighty knots, copilot’s aircraft,

AL Your wimpltane.

AL ¥,

AC: Rotaie,

Ck: Al dhe birds.

FE: Lotta birds here.

ALC: # we took ooc,

CE What do I got?

FE!: We ook two of "2m

AC: We ati (WD MHROTS.

¥E: Flight start,

L o Roger thal,

AC: Take m¢ to override,

P Go to override oo, on the ..

RPO-CPF  ElmendorS towes, Yikia res seven heavy
hus an emergency. Lost ah samber owo
engine, we've laken some birds.

5t5: Yon'ts in override.

StE: There's the mddér,

FE: ot it

s You're in override.

AC: Thank you,

FE: Swaring durnp fael.

AL Start dumging.

RDO-TWR: Yukla two seven heavy, roger. Say
inten Hons.

CAM: [Stick shaker activares, contmues until
impact|

RDO-CP Yikla zers two heavy's coming back
arcund for an EMengensy mewr.

Lo Lower the nose, Lower the nose, lower
Lhe nose.

BIH-TWE: Two seven beavy, rofes.

AC Croin’ down.

CPT: Ob my God.

AL Oh i

N O, give 7t all you goc, pive it all yoo

got.
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e i o ks s e 1

074706 RDO-CP: Two seven hesvy, emergency.

0747:09 REN-W1: Roll the crash, rol! the crash.
074710 CAM: [PA tonc]

4711 CP: Crash (bding )

0T4T:11 AC: We're goin’ in,

074711 AL We're going down,

RDO = Radic tapsmission
TWR = Tower controller
CAM = Cockpit arss micTrphomne ©
AC = Aircraft communder
L CVR = cockpit voioe recorder
CP = Copilat
FE = Flight engincer
55 = Insructor fight engineer
* = Unidentifizble word or words

# = Explative
7 = Upaurs of crigin
11 = Editorial insertion

Sorca LS. Alr Fores

the senior tower coneroller said he “nhserved geese lift off
and turs tight. directly into the path of the [accident] aircraft™

“Momenpts before the [acrident] aircraft’s departure, [the senior
rower controdler] witnessed a C-130 take off and flush a flock
of geese from the inficld adjacent to Runway 5" the report
said. “Forunately for that aircraft, this flock wmed away from
its flight pati.”

The repor: poted: “While Tthe senior tower contraller] coutd
have assumed that every infield gocse jomed the flock thar the
C-130 Aushed and that diis flock bad left the ares, sond udament
dictates that be should have contacted the E-3 and wamed the
crew. The aircraft could have held rakeodf uneil the squadron SOF
Or base nperations conld ensure that these peese had pot reomed
and that oo mare geese were ip the area, | [the investigaing
officer] cannet imagine why fthe controller] did nothing, He had
more than two minotes w0 gdvise the |accidemt) aircrast thar a
flock of peess had taken wing and nearly struck the C-130."

The investigating officer commented in Lthe report: “T helieve
[that the tower controlier] had a dury to warn the [acciden)
aireraft and that his failore to do so was a contributing factor
i this accident. While it wounld not have been standard
operating procedure for a tuwer coatroller e rase the bid
watch condiion {BWC] (r severe, be cerainly could have
warned the atreraft of the poteptial hazard."

The background and qualifications of the flight crew were
reviewed. The aircraft commander, 28, had logped 1,922 total
fiying hovrs, excluding smdent pilot training, the report said. He
had completed hiz initial E-3 copilot training in %97 and
epgraded o aircraft commander n 1 994. The aircraft commander
“had a =olid flying background with no breaks in flying
operational assignments since pilot raining,” the report said

The aircrafi commander had flown one 1{0-howr flight in the
30-day period preceding the accident, the report said. "He was
current by all Air Force standards,” the report said, “[He] had
a strong flying record and was a very capable aircrafi
commander.” There were no recurring problems in his training
records, the report said.

The copilor, 27, had logged appruximately §.239 total flying
hours, excluding student pitot waining, the report said. He had *
completed his ipitial E-3 copilet trainiog in 1992 and was |
certified as a mission-ready copilot in 1923, The copilot had -
flowsm three flights in the 3-day pericd preceding the accident !
and had logged 79.2 flying hours in the 30-day period |
precading the accident, the repart said. :

There were no recurring problems noted in the copilot's !
training records. “He was a strong copiiot who was being |
actively prepared for aireraft commander duties,” the repont .
said. “His traiming records were thorough and pave a very clear |
picture of a respansible and competent aviator.” :

The activities of the flight crew before the avciden| flight were
reviewed, “The crew was schedulad 1o enler crew rest al 1800
[the day before the accident flighti™ the report said, “This ,
[schedule] provided 12 hours of nonduty time prior o 2 0600
show time on [the day of the accident flighil. All evidence
indicates [thar] the flight crew raceived adeguate ponduty tme,
and fthar] crew rest was not a conmmbaling factor in this
sccident,” the report said.

In an aircraft simulator the investigating officar fow the profilc
of the accidant flighl, the report said. The imvestigator said: 1
am convinced that 2 total power loss on no. 2 cngine and a 50-
Ipercent] 1o T0.percent power loss on the ne. | enginc .
immediately aftar rotstion renders the E-3 incapable of |
contrelled flight. [ am convinced that the flight deck air crew
accomplished their emergency procedures flawlessly in an
artempt b fly thiz airceaft out of an unflyable scenarnie ™

The Esllowing new procedures were ordered after the accident:

+ ‘When warkload permits, controllers will usc Hinoculars
to visually scan the mnway and inficld covironments
for copcentrations of birds or bird acivity prior Lo izauing
a takeoff or landing clearance;

» “Ajrficld management will conduct an airfield inspection
30 minulcs paor to civil twilight. This inspection should
focus oo the current bird activity and should help
anticipate the increase in bird aetivity thal 1s normally
associated with the carly morning period,

= “Ajrfreld management wili conduct an airfield inspection
within 30 minutes of the first departare of each day;

+ “The [SOF}, airfield management, and ATC watch
supervisor (W35} all have the anthority to increase the
dectared BWC in the intercst of flight safety. In the
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absence of a Wing SOF, wirfield mapagement will have
the aurthoricy to decrease the BWC,

v “In the absence of the SOF and when the tower watch
supervisor and/or airfieid management deemns it necessary,
hefshe may increase the BWC. When the ATC WS
upgrades the BWC, he/she will notify irfield management
as to the location of the bimds;

+ “The SOF and the ATC WS may restrict andfor modify
air fraffic opecations as deemed necessary for thight
safety {e.z., cancellation of practice appreaches, full
stops only, etc.); [and,]

« “Jf bird dispersa) is required on the airfield, the BWC
will automatically be uppraded to severe dunng sach
activiey.”

The report noted that the new procedures required that the
BWC be declared "if there are birds flyving over or on the
ground anvwhere ciose to the runways (infield, edges,
laxiways. ramps, eic.) ... because they need (o be dispersed.”
Most severe bird conditions, which prohibit takeoffs and ail
bur emergency and fuel-related diversivoary landings, can be
resolved within five minuces to 15 minutes.

As a result of ihe difficulties in reading the accident sircraft’s
FDR darz, investigators made the follewing recommendations
ta the 1.5, Air Force:

v “We mcommend that the Air Force evaluate and correct
the documentation pertaining 0 e recorded paramedsrs

on all its FDR aircraft. This is not the only cass of the
Air Force having {an FDR]-equipped aireraft {from
which they could not] read out and avatuare the [FLIR]
data;

« “We recommend thae all Air Force FDR-equipped
girctaft have the FDR read out and the data evaluated
by engineers at least onee a year to locate failed sensors
ard other malfunctions/miscalibrations that cannot be
found by the use of a buili-in test;

¢ “The E-3 has a large amount of unused space in the data
frames recorded on the FDR, bowever, many of the
paramaters are only recorded once every four seconds.
We recommend that the sofrware in the flight data
acquisiton unit (FDAUY be modified su that it stores
the data from the four-second parametors at least omce
per second and the more active parameters more vilen
than once per second. This can be done without having
to add more sensors to the FDAU and would greatdy
improve the vaie of the data; [and.]

* "“We glsao recommend that all four enpine throttles be
wired for recording by the FDE."#

Editorial note: This article was adapted from FFAF [United
States Air Force] Aircraft Accidemt [nvestigarion Report, E-
2B Alrcrafi #77-0334, Assigned to 3rd Wing, Flmendorf AFB,
Alaska, 32 September 1995, The report contains 2 IS-page
summary and extensive supporting documentation, and
includes diagrams and illustrations.
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