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Bird Strike Committee Canada
Meeting 28, Jupne 9 & 10, 1998
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Minuies of the 28" meeting of
Bird Strike Committee Canada

June 9" ynd 10™, 1998
Yalhulla Inn
Thunder Bay, Ontario

DAY 1
1. Opening and Welcome

Bruce MacKinnon, Wildlife Control Spacialist for Transport Canada. Aerodrotne Safety
Branch. welcomed evervone o Thunder Bay, and mtroduced co-cheir Capt. Sara Karcha
from DIND, and co-op student Phillip Scotf. The official welcome was provided by Senit
MeFadden. General Manager for the Thunder Bay Ai:port Avthonty. This particular
meeling is being held in Thunder Bay dug in part to some recent bird hazard concerns,
and a recent incident involving the emeraency Janding of a DC-9 due o a bird strike.
Along with regular commirtee buginess, it is hoped that a discussion of Thunder Bay
Airports witdlile control issues may provide assistanee in developing an effective plan of
action.

2. Keynote Address

Dr. Richard Detheer, USDA Wildlifc Services, prescnied a study of reproductive and
lethal comtrol programs and Lheir effects on certain species populations. entitled
Population Dynamics: The Fowwdation of Wildlife Damage Manageotient for the 23"
Century. The study vsed popalation modeling as 2 means of justitying wildlifc control
aclivitics, {Please see appendix 3.)

3. BSC North America

Bruce MacKinnon proposed the idea of a Bird Strike Committes meating which
combines Lhe weendas of BSCC and BSCUSA into a BSC North America conlercnce,
The proposal suggested thal in addition to each commiltes’s separaie meetings, the
combined mecting’s location alternate betwesn host couniries as a shared yearly meeting.

The greup discussed some issues associated with the proposal. wlich meluded:
» increased participation from private wildbife control companies and others from
the aviation industry;
» potential for corporate sponsorship:
e administrative issues related to publishing minuLes, costs. pumbers of participanls.
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4, Bird Strike Summary Reports

The Bird Strike Summary Reports [rom several organizatons were breefly discussed, as
well a8 repores of some mare notable tecent bird strikes, (For 1996 ICAQC stats. please
see appendix 4. For 1997 DIND starts, please see appendix 3.)

5. Esalunation (M The Efficacy Of Various Technigues And Equipment For Airport
Bird Control

Ross Harris, on behalf of Rolph Davis, presented a repost on the draft document
produced by LGL td. He neted that it is difficult to compare products due to the dynamic
neture of each airpori and the varied application of 4 nurnber of conirol products, He
explaimed that the report relies on litetatire reviews, a compilation of existing lest results,
and even conversations with users in order to produce comprehensive evaluations based
L

»  bioforical premise;
¢ Tlabhituation;
* cost and practicality.

A miven technique or piece of =quipment is calegorized in one of three sroups:

1) Mot Recommended
2y Okay. But...
3) Companent of an Effective Airpont Bird Control Program

In conclusion he emphasized thar “it is abways important Lo bave skilled operators™.
{Please see appendix 6.)
6. Predator Urine As A Means To Deter Deer

Dr. Richard Dolbeer presented a study undertaken to test the effectivenass of certain
brands of bottled predator urine which are baing marketed as a method to deter deer. The
tests were ran at the National Wildlife Research Center, using feeding tronghs and
miarked control areas. Tests were also carmied out on regolarly used trails. The resuits
showed that the particular products were not an effective deterrent 1o deer. (Fleass see
appendix 7.)

7. Rird Balls - A Fail Proof Barvier To Exclude Waterfow! And Other Birds From
Landing On Ponds

Mike Taber, from Wildlife Control Technology Tnec., presented Bivd Balls, an alternative
mzthad to netting for the purpose of excluding waterfow] and ather hirds from contained
bodies of water. The drawbacks of netfing ware discussed in the presentation, along with
a brief description of thrae types of exclusion methods, includmg:
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@ [ipating membrane;
& elling,
+ [Lird Balls.

Bird Balls are hollew plastic balls approximatety four inches in diameter, requiring
approximately 10 per ft, floating tightly togather, creating a visual and savsical barrier
on the surface of the wazer. In contrast io netting, Bird Balls arc aov aftect by severe and
adverse weather conditions; snow and ice in paticular. Some concerns raised during the
presentation included the potentia lack of coverage dac to changing water levels and high
winds. Mike cxplained that the balls” effectiveness 1s reduzcd under such abnormal
conditions, but unlike permanent installalions that when damaged, may often require a
ereal deal of ropair, this system can be easily restored as the balls will not be destroved
due (o high winds. Another concern raiscd was the potential entrophication of a bodv of
watcr coverad by Bird Balls. (Please see appendix 3.)

8. Bird Flight Forecast Model And Information System

Harlan Shannorn presented this bird strike reduction method, as a study of bird fhght
processes based on aerodypamic theory and meleorological trends and prediciions, The
study focused on velicans Lo show that the hirds” hehaviour way largely influenced by the
weather, The study revealed that soaring times and altitudes vaned considerably based on
the strength and localion of thermals (which are affected by sunfcloud cover). This type
ot adaptalion demonstrarcs that forecusting wealher can help in predicting hird behaviour,
(Pleasc sce appendix @)

9. Ficld Trip
[. Thunder Bay Airport Wildlife Control Program
I1. Thunder Bay Municipal Landfill

I1L Mission Istand Conservalion Area

~-4



DAY 2

10 Open Discussion - Bird Hazard Management - Thunder Bay Airport And
Landfill

All - Foliowing are soms of the issues discussed from the previous day’s field tip:

ruil behaviour at lardfill is in the process of being documented;
dgelive contrl not oceurring due (o CUPE strike;
rull locks [rom tae enlire ar=a tend to end up in a variety of
locations/directions.,
s suggesied control ar airport would be to train the gubls not w fly-over airport
lands by creating a hostile cnyvitonment:
s shooting gulls would require justficadion, similar to Dr. Dolbeer’s study ar
JFE, but data does ot presently exist;
e sully are so adapiable that controlling at airport should be priomty, rather than
at the [andfHl site, since the guils will remain attracted to the airport;
*  muintaining database / daily log is key; has already been started al Thunder
Bay:
¢ Ring Billed and Heiring zalls both frequent the landfill, and have a noticeably
strict feeding regimen f schedule at the site;
+ shooting birds at landfill:
= mist effective - use with apony postures;
—  Ie{lires parmiits;
— complements the use of shelf crackers.

11. New Bird Avoidanee Moadel

Mujor David Arrington explained how some of the old Bird Avoidance Models were not
very casy o use, but developments in Geographic Information System technelosy have
offercd greater possibalitizs:

I exisung BAM (1983} - DIOS based tuble generation
I1. Spectrum BAN - GIS based
I, Dare County/Moody BAM - muliimedia application

The new model uses GIS based information handliny, and has been based on historical
data through the preliminary development stages. taking inio accounl breeding and
migration of certain speeies to determine danger areas and level of dsk. This information
call then be vsed for the routng of low-level flighs.
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12, Software Development For Wildlife Control Munagement Planning And
Incident Reporting

Dave Fairbairn bricily discussed this software development project, intended as a tool
for wildlife control management pranning. The software would be for the use of Asrport
Authorities, ralher than privare consultants who currently undertake many comprehensive
wildlife contrel plans for airports. The project wilk be tested for practical use al a fow
airports 1o Lhe near funure.

13, A Technigues Guide For The Manusgement Of Problem Lrban Canada Geese

Art Smith began by explaining that there is an informational void concerning the
handling of probiem urban geese, on wopics such us:

regulations;

aviileble techniques:

how o choose appropriate wehmques,
whoere to buy supphes;

wiiere to find additioral information.

Az such. he explained that he has undertuken the preduction of a book and video dealing
with these lopics i a comprehensive manner:

» rezulations: management sirategies;
» techniques:
— scientifically cited
— unbiaszd preschtation
— habital medifications
— hazingdscaring
= birth contiol
- removal
s supplics;
— nateria: list cress-referenced to supplicr list
— addresses, numnbers, ete.

The hook and the video are expected to be available in Septeirher, 1995,
{Please soc appendix 11}

14. Snow Bunting Issues - Halifax International Airport

Shawn Hicks presented a report on the wilglife control program at Hulifax Intetnational
Airport, bused on thelr ongoing problei with Snow Bantings. Halifax's year round
moderate climate. along with the open fields at the airport, has offered an attractive
habitat for Snow Buntings. The autumn season has proven o be the busiest for thase
hirds; in the fall of 1997, there were 13 confinmed strikes involving 31 Buntings, along



wilth several complaints from pilots. A control program was inttiated Tocosing on
cRULIOUS snoww plowing, falconry, and live trapping. Before the program, during peak
SCAs0N, 1t was estimated that there werte approximately 1500 Buntings {(ib onty a few
flocks) an the aipot at once. After (ke inltation of control activities, there were less
thap a hundred at any given tine, Shawn also showed a video of the falconry practives at
Halifax irtermational Alrport.

15. Survival, Movement, And Harvest OFf Translocated Canada Geese

Art Smith explained that since wrban wateriowl cannet be hunted, and remnoval can also
result in populalion augmentation elsewhere, interstate translocarion 10 Stale Gamimg _
Areay should be undertaken, and carefully monitored. Tagging and translocation was i
carmied out on uverile gecse only, the test hvpothesis being that geese retarn 1o whelc
they learn to fly, rather than where they were bom.  {Please see appendix 12.)

16. Update - Bird Control Program - BF1 - Prairic Green Landfill
Presented by Stan Kruse and Riian Chrisiie.

One of the critical objectives of the Prairie Green Integrated Waste Managemen! Factlity

wis that gulls nwst never be allowed to teed or loaf on any part f the landfill arca.

Control methods used at the site, which include pyrotechnics, 12 gavos shotguns. and

namral predators, nave proven to be succcsslul. (Please see appendix 14.% j

17. Chemical Immohilization Program Of White-Tailed Deer At 'Uhe Minneapolis -~
St. Paul Tnt*l Airport

John thstrom cxplained the need for etfective deer conurol due to the inwensity of
aperations at the airpert. and the large number of deer in the imunediate area. Although
deer incursions may not necessarily be frequent, the process of subduing and removing
the deer can often be very disturbing 1o aitline passengers. airport staft, and the dear
itself. Long delays are likely w0 occur i an errant deer cannod be quickly remeved from
the airfield. Chemacal imnmobilization was chosen as a safe and effective tool, when nsed
by properly trained slafl, and has been integrated into the overall wildlife control
program. {Please sec appendix 15.)

1%. Tomovative Products For Wildlife Coniral

Dave Ball oflered & demonstration of some products thel buve been selected for nse i
Vancouver Inlernational Alrpot’s wildlife contrel program, along with a presentanos of
their grass management acrrvitics,

YWVR has experimenced with net launchers and a night vision telescone as lools for aiding

in the capture of birds in the terminal itself, animals such as dogs which have escuped '
from the cargo areas, or cven individuals in certain situations on the atrfield. The net

launcher proved to be successful in tests conductad at the atrport, bul Dave’s
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demonstration proved that the net launcher should probably not be used tn rooms with
low ceilings. The nighi vision telescope has also been guite usefal, since infra-red
devices cannot be gsed Inan environment such as an sumott.

The use of Reed Canary Grass in selected locations om the airfield at YVR has proven
he very effective in eliminating small 1o madiam size (locking birds, Although the good
results may be site specific due to the spectes of grass and the climate, this program
demonstrared that experimentation in grass height management can be undextaken quite
painlessly as 4 complemenl to conventienal wildlife coatrol methods, This type of grass
at Y'VR iz cut only once in the spring, and is left 1o grow over 21t untl: the next spring.
Some polential drawhacks discussed included: bne of sighi for smaller atrcratt; diied out
vrass mey be a [ire hazard; covotes and other such animals can bhide i the grass when
bring harassed.,  (Ploase see appendix 163

19, Tnitial Estimates OF The Costs OF Bird-Adreratt Strikes 1o Canadian Civil
Avialion

Dang Meeking presented this eve-vpening report that oflers new cetimates to the actual
costs of bird-atrcraft strikes for the aviation industry, Boug re-established the fact that
alonyg with the direce costs due to the physical damage cansed by bird strikes, indirect
COSts are @ major 1ssue, and can ¢asily exceed direct cosis. In addition to these, ancillery
costs {studies, westing, investizations, ete.) and catastrophic costs can add to the tolal.

“The total costs to Canadian civil and mililary aviation, exclusive of aiy anciblary ¢osts,
palentally sienificant indireel costs, or any consideration of general aviation, age
estimated 10 bz within the runge of $253.5 million 10 $618.9 million when cxpressed in
1997 Cunadisn dollars.” Tn the discussion that fellowed, many concurred thar these costs
are renerally just accepted by aitlines snd the military as operating write-ofts, (Please see
appendix 17)

21}, Other Business - Conclusion

Bruce MacKinpon - The last business of toe dav was a request for any photographs that
people may have of hird-strike related subjecl-matter, such as bird-sirike-damaged
aircraft, wildlife control operations, etc. {o: the Bird Huzard Handboox whnch 15 currently
under production,

The next BRSO meeting wiil be held in Quebec City, on October 22 and 23, 1995,

(At the time these proceedings were printed, the 1 Bird Strike USA/Canada has
been plannad for May 9-13. 1999 in Vencouver {Richmond), Britush Columbia.)

Thanig ¥eu 1o all who attended.
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s Ajrport iumiter keeps (rimals away
A Techpiques Manual and Video tor the Management of Problemn Lirban
Canadu Geess
Survival, Movement and Harvest of Translocated Canada Cieese
*“No Airspeed Restriction™ Bird Strike Report - FAA
Update - Bird Control Program - BFT - Pruisie Green Landfill
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I * l Transpof Transpons

Canada Canada
Safety and Security  SScurie el sletd

Aerodrome Safety Branch Vol Tl Vi o
330 Sparks St., Place de Ville, Tower C

Ottawa, Ontano Cerflr Mo Riférence
K1A NS

Aprit 13, 1993 AARM 5158-36-20-31
Members/Participants

Bird Strike Committee Canada
Dear Member/Participant:

Please find enclosed the draft agenda for Bird Strike Committee Canada meeting # 28,
which will be held in Thunder Bay, Ontario on Tuesday and Wednesday, June 9 and 10,
1998 at the Valhalla Tnn.

The meeting will be held in the Viking Room:

Valhalla Inn

1 Valhaila Tun Road
Thunder Bay, Ontario
PTE 6J1

Phone: (807) 377-1121
Fax: {807 473-4723

There is a block of Tooms reserved for Transport Canada, at a rate of $89.00 per night,
and the toll-free reservation # is 1-800-864-1121. Please quote reservation number G5399
when vou book your room, and we suggest that you reserve early because the block will
e released on May 8, 1298,

As you can see from the agenda, there are open blocks of time. so iff you wish to present a
paper or have agenda items, please contact me as soon a3 possible,

We look forward to secing you in Thunder Bay, and if you have comments or qucstions,'
please feel free to contact me ai (613) 990-0513 or by Fax at (613) 950-05048.

Ll

Bruce MacKinnon
Wildlife Control Specialist

Can a—dﬁf #1007 {B5-GE]






APPENDIX 2

BSCC 28 Agrnda






AGENDPA TIMETABLE

RIRD STRIKE COMMITTEL CANADA
28 MERTING

THUINDEER BAY, ONTARIO
Yalhalla Inn

| TCESDAY, JUNE 9, 1998

1 - THUNDLE BAY MUMICIPAL LANTYFILL.
2 - THUNDGLEHE Bay ATRPORT WILDLIFR CONTROL PROGERARM
4o MISKION T8 AND CONSERVATION AREA

- TIME [TEM SPOMSOR
QR30 - NS0 COFFEE AND MUFFIME ALL
L0 - R0 OPENIMG BRUCE MACKINSON
e 090 WELLOMES SOUTT MOCFADDEN
0910 - 0075 ENTRODUCTION OF ATTENDEES BRETCE MACEINNON
CAFL BARA KAR{CHA
(55 - 140 KEYNOCTE ADDREESS - POPULATION DYRAMILS DR RICHARD DOLEEEE
STHE FOUNDATION OF Wil DEIFE DAMAGE MANAGEMENT FOR
T OENT LR Y
Q940 - 1000 ESCMNORTH AMERICA Dt RICHARD DOLBEERR
BRUCE MACKENON
1000 - 1015 BIRD STRIKE SUMMARY REPORTS DAD-FAA-AC-CAT-TC-UISAF-
ICAO
1013 - 1045 COIFEE BEEAK ALY
1045 - 1113 EVALTATION OF THE LEFICACY OF VARTOUS TECHKIQUES AND DR, ROLFH DAVIS
LOUIPMUNT FOR AIRTORT BIRD CONTROL
L1E5 - 1135 TREDATOR URINE AS A MLANS TG DETER BEER DR, FICHARD DOTALTR
1133 - 1135 BIRD BALLS - A FAL PROOF BARRIER TO EXCLUTH MIEE TAEER
WATERFOWL AND OTHER BIEDS FROM TANDING ON FONDS
1135 - 1215 BIED FLLIGHT FORECAST MODFEL AND INFORMATICN S¥5TEM DR WILLIAK SEEGATR
1213 - 1330 LUNCH AlL
1330 - 1500 FIELD TRIP HITI BRITT




WEDNESDAY, JUNE 10 1

1] e

TIME | TTEM T SPONSOR

0830- 0900 COFFEE AND MUFFINS ALL

0900 - (4920 OPEN DISCUSSION - BIRD HAZARD MANAGEMENT - THUNDLR ALL
BAY AIRPORT AND LANDFILL

0920 - 6945 NEW BIRD AVOIDANCE MODEL MAJOR DAVID ARRINGTON

0045 - IS SOFTWARL DEVELOPMENT FOR WILDLIFE CONTROL DAVE FAIRBAIRN
MANAGEMENT PLANNENG AND INCIDRENT REPORTING

i005. 1030  COFFEE BREAK ALL

1630- 116§ A TECHNIQUES GUIDE FOR "THE MANAGEMENT OF PROBLEM ART SMITH
URBAN CANADA GRESE

120 - 1130 SNOW BUNTING ISSUES - HALIFAX INT'L AIRPORT SHAWN HICKS

1130 - 1200 SURVIVAL, MOVEMENT, AND HARVES T UF TRAVSLOCATED ART SMITH
CANADA GEESE

170 1M LUNCH AlL

1300 - 1315 A GENERIC GUIDE TO WILDLIFE CONTROL MANAGEMENT PHI. SCOTT
PLANNING AT AIRPORTS

[315.1325  AERODROMS STANDARDS AND REGULATIONS - WILDLIFE BRUCE MACKINNON
CONTROL - UPDATE

1325 - 1330 SPEED LIMETATIONS BELOW 1,000 FEET MSL BRUCE MACKINNON

1330~ 1400 UPDATE - BIRD CONFROL PROGRAM - BFI - PRAIRIE GREEN STAN KRUSE
LANDIILL RHIAN CHRISTIE

1400 1220 CHEMICAL IMMGEILIZATION PROGRAM OF WHITE TAILED DEER  JOHN B, OSTROM
AT THE MINNEAPOLTS - 8T. PAUL ENT'L AIRPORT

1420 - 1¢50  COFFEE BREAK ALL

D450 1520 INNOVATIVE PRODUCTS FOR WILDLIFE CONTROL DAVE BALL

1520 - 1350 INTTIAL ESTIMATES OF THE COSTS OF HTRD-ATRCRAFT STRIKES  DOUG MEEKING
TG CANADIAN CIVIL AVIATION

1550 - 1600 OTHER BUSINESS - CONCLUSION ALT.
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From: Lowrey, Thomas

Sent: Monday, January 19, 1992 2:30 AM
To: MacKinnon, Bruce

Subject: FW:

importance:  High

Toen Lowrrey

Froamn: Lesagay, Thomas

sanf: Januarny 19 1948 1.22 AR

To: Lauridsei-Hossh, Richaed - AFN; Srmyct, Kathedne'; Latonde, Moniquo; Bowgeols, Giles
Marstory Elizatrath

tmpodancs: High

The Statues

for decades, twa harole statues, ona male and one female, faced each other in a ity park, until
ana day an angel came down from Heaven.

*Yau've been such exemnplary statuss,” he anncuncsd to them, "that I'm going to give you a
special gift. I'm going 1o bring you bath to [ife for thirty minutes, in which you can do anything you
want."

And with & ¢lap of his hands, the angel brought the statues 1o life.

The wo approached each ather a bit shyly, but soon dashed for the bushes, from which shoetly
emerged a good deal of giggiing, taughter, and shaking of branches. Fiftesn minutes later, the
two statues emerged from the bushes, wide grine on their faces.

myou sfill have fifiean maore minutes,” said the angel, winking knowingly.

Grinning even more widely, the fernale statue tumed to the male status and said, "Great! Only
this time YOU hotd the pigeon down and I'LL shit on its head.”

Tow Lozrey

DILBERT®

By Scoit Adams
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AS A CORSULTAMT, T™

(LHEREAS YOURE 1 MIGHT HAVE A

OVERFATID EVEW IT 1 s UNDERPATT EVEH % TERRIGLE JOG, BUT
DO BADR -f.aimv\. f E IF You DO GDOD E‘ BT LEAST I DOWT
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BIZARRO - . - By Dan Piraro -

~ We;too,Werk once BIRDS oF PREY—.
butt, we ¢aw the ervor of0
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MacKinnon, Erﬁ

From: W, Juhin Richardson[SMTFowirichar & idirect com]
Sent: Thursday, May G7, 1808 10:24 FM

T Rolph Davis; Bruce Mackinnon

Subject: ARFF HOT NEWS {twd}

Fyl.--WIR

--------- Forwardad Message we----—-

Crate: Thu, 7 May 1898 11.50:05 EDOT

Fram: FONYAREF «FONYARFF&acl com:=
Co: FONYARFF@ adloom

Subject: ARFF HOT NEWS

May 7, 1955 - Taiwan Gracks Down On Pigeon Threaty To Planes

TAIREI, Taiwan - Talwan is cracking down on pigecn fanciers living near
airports whose birds are pasing an increasing risk to air traffic,

In the past week aicne, the Civil Aeronawrfics Adrrinistratior. has asked
prosecutors to bring erimingl charges against three people whose pigecns were
sucked into commaercial gt angines, an administration officiai said by
teleghone,

“It's necessary,” the official said of what some had suggested was unusually
harch tfraatment. " Following & spate of aitlne acciderds, we are not taking
any chances.”

Under recent laws, owners of airds that fly into commercial aircrait engines
or otherwise threaten the safety of passengers face hafty fines and even
prigon temmsa if convicted.

It a bird-pkane collision causes deaths or injuries, owners can be imprisoned
for 10 years to lifa. Even if no one is hurt, fines can run as high as TH1.5
reillion (USE45,000).

in the latest incident, two birds fiew into the engine of a Far East Air
Transport Gorp plane as it landed at Kaochsiung in southern Taiwan.

Investigators ysed the mangled birds' leg tags to trace their owners and
referrcd them™to the couns far prosecuticn,

An aitine spokeswoman said Far East had reccrded 246 cases of Lird-plane
collisions over the years, cvar 50 percend of which involved domestic pigeons.
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Population Dynamics: The Foundation of Wildlife Damage
Management for (he 21* Century






Sichard A. Dolbeer
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Matiznal Wildlife Research Center
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POPULATION DYNAMICS: THE FOUNDATION OF WILDLIFE BAMAGE
MANAGEMENT FOR THE 21°° CENTURY

RICHARD A. DOLREER, U.S. Department of Agriculture, Wildlife Services, National
Wildife Research Center, 5100 Columbus Avenue, Sandusky, Onic 44870
ABSTRACT: To justify and defend lethal or reproductive control programs {o solve
vertebrate pest probiems, wildlife biologists must have a sound understanding of the
ponulation stalus and dynamics of the problem species. Models are essential to project
how populations will respond to proposed management actions, providing a scientific
foundation to counter the emotional debates that often arise. Four population models
PM1-PM4} for oredicting population responses are described. PM1 and PM2 explore
the relative efficacy of reproductive and lethal control for vertebrate species over 10-
year intervals. PM32 simuiates population responses to actual management actions
through 10-year intervats. PM4 simulates popuiation changes for a species at weekly
intervals over an annual cycle, exploring the immediate (<1 year) impact of population
management actions. Population simulations using PiM1 and PM2 demonstrated that
far most vertebrate pest species, iethal control will be more efficient than reproductive

contral in reducing population levels. Reproductive contro' is more efficient than fethal

~ control only for some rodent and small bird species with high reproductive rates and low

sutvival rates. A simulation (FM3) of the removal of 47,000 faughing gulls (Larug
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atricilla) from the Long lsland-New Jersey poputation accurately predicted the 33%
decline of the population over 5 years. A simulation {(PM4) of the annual cvcle of the
common grackle (Quiscalus guiscula) pepuiation in the eastem United States
demonstrated why removing 4.2 mitlion birds in 1 winter had no discernible impact on
subsequent breeding populations. Understanding the population dynamics of wildlife
spacies is the cormnerstone to successiul managemant, and population models will be
essential for this task in the years to coime.,
KEY WORDS: black rat, fruit bat, grackle, guil, lethal control, model, population
dynamics, reproductive control, vertebrate pest
INTRODUCTION

The world human population is increasing at an unprecedented rate of 30 miltian
peoplefyear (about 4 million/year in North America). in paratlel, dramatic increases in
populations of many wildlife species such as Canada geese (Branta canadansig), gulls
{Larus spp.}, white-tailed deer (Odocnileus virgimjgnus), double-crested cormoranis

({Phaiacrocoray auritus) and beaver (Castor canadensis) have occurred in North

America over the past 30 years due to land-use changes and effective managemeant
programs by public and private naturat resource and environmental agencies (2.9..
Ankney 1886, Hatch 1995, Belant and Dolbeer 1993). These simuitaneous population
expansions inevitébly lead to conflicts batween wildlife and humans in an increasingly
crowded worid. Managing these conflicts is an intricate, difficult process because of 4
factors:

1) The science of wildlife managemeant is camplex, particularly understanding

and predicting the behavior, population dynamics and economic/health impacts



of wildlife spacies;

2} Wildlife hinlogisté study and manage sentient, adaptable and secretive

arganisms, requiring the development of many complex, labor-intensive tools

and techniques to census, monitor, and measure,

3) The sociological aspects of wildlife management are diverse and emotional,

particuiarly the oftentimes polarized views of society regarding the killing and

managament of wildiife spacies;

4) The reguiatory aspacts of wildlife managemant can be almost overwheiming,

particularly regarding the legal status of wildlife, National Environmeantal Policy

Act (NEPA) processes, and the regisiration of chemicals as management tools.

| believe that ag a profession of research and management biologists, we have
beeome o invalved in lechnigues development, sociological issues and regulatory
aspects related to wildlife management that we have lost focus on our most important
mission: the science ot wildlife management. Furthermore, 1 contend that the
foundation of wikdlife managemsnt is understanding the population dynamics of the
species in guestion. Any management action we recommend should ba based and
cleariy communicated on this foundation of poputation dynamics. Unfortunately, this is
cffen not the case sither because we fail to communicate our knowledge and
understanding or because we do not have the tevel of understanding needead.

There are many situations wiere lethal control has been implemented to resclve
human conflicts with wildlife (e.qg., Dolbeer 128€, Dolbeer et al. 1583, 1997, Bedard et
al. 1995). However, our urbanized pubiic generally advocates nonlethal mieans of

managing problem populations of wildlife (Staut et al. 1987). To this end, there has



been increased interest in the development of reproductive controt strategies for wildlife
species (Kirkpatrick and Turner 1985). To justify lethal or reproduciive control

programs o state and federal regulatory agencies and the public, witdlife biclogists
must have a sound understanding of the population status and dynamics of the problem
species. Population medels are essential to document the immediate impacdt that lethal
or reproductive control programs will have on iocal, regional and centinental popuiations
and to project how populations will respond to these management actions. Such
models provide a scientific foundation for management actians to counter the emuoptional
debates that often arise.

My objective is to focus on this foundation of papulation dynamics fram which, in
my opinion, our profession has diifted. 1 first describe 4 population modeis for
vertebrate species developed on Excel spreadshests. Second, | uge these models to
demonstrate fundamental principles of population dynamics for several spesies that
often conflict with human activities. Finally, | give 2 examples of how these models and
fhe underiying principles demonstrated have provided guidance and justification for
rmanagement actions to reduce conflicts.

METHODS

Panpulation Models 1 (PM1) and 2 (PAM2)

PM1 explores the relative efficacy of reproductive and lethal cantroi for verighrate
species that produce <1 generation per year {i.e., offspring do not reproduce until 21
year ofd). PM1 also determinas reproduciive and survival parameier vaiues needed to
produce a stabie population and provides an estimate of the ags composition. PM1

has & age classes {0 [year of birth], 1, 2, 3, 4, and 5+ yaar-old animals). Population



parameiars that must be ertered are initial estimates of the age distribuiion and survival
and reproductive rates by age class (Table 1, Fig. 1). PhA is designed to simulate
population levels by age class for 20 years, the first 10 in a stabilizing or "baseling”
mode and the next 10 in a “treatment” mode that shows population response fo various
management actions. No compensatory factors (g 9., increased annual survival rates
during a period of management-induced population decling) are included in PM1. PM1
simply is designed to determine parameter values for species that resuif in stable
populatians and to compare the relative efficacy of control sirategies within and among
spacies.

To simulate population responsas of a species, the best availabie mean values
from the fiterature or other sourses are input for the population parametars. An initial
age structure is also entered. arbitrarily using 200-400 individuals for age-class 0 and
then reasonable approximations for the remaining age classes (e.g.. 80 for age-class 1
i the mean annual survival rate of 200 age-class 0 animals is estimated 0 be about
0.45). If these initial parameter estimates cause the nopulation to increase (decrease),
the reproductive andfor survival rates are adjusted cdownward (upward) until the
popuiation stahilizes by year 10 (Table 2). Parameter values that result in a stable
population should represent realistic values for a typical population of the species.

In year 11 (Baseline 1000), the stable age structure from year 10 is adjusted to sum to
1,000 individuals for age classes 0-5+ (Fig. 1}. Thig simply provides a convenient
baseline number for the stable population (1,000} to compare with populaiion levels

during the 10-year treatment penod,



Table 1. Population parameters used in Models 1-4.

Population

parameter Dafinition

JSR? Juvenile {age 0 [weaning/fledging] to age 'i} survival rate,

ASR® Adult (=age 1) survival rate {annual}.

ESR® Egg survival rate {egq taying to fledging/weaning].

EPRA® Eggs per reproducing adult/vear.

FFR1..5° Fraction of fernales reproducing in age classes 1...5.

MCE® Max. compensation factor to adjust ASR, JSR and ESR; = 1/ASR.
CF*® Compensation factor for ASR, JSR and ESR; = MCF-{({MCF-1]"FIPR).
FIPR® Fraction of initial (baseline) population remaining.

2 |ised in Popuiation Models 1-4.

® Used in Population Models 3 and 4.
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Fig. 1. Exampig of tabular and graphic cutput from Madel 1 in which 1) parameters

values were determined for laughing gulls to produce stable population (stahilizng years

1-10), and 2} population responses 1o 50% reductions in survival or reproducton were

simulated for 10 years {Treatmerts 1 and Z). In addition, graphic output far same

simulations with cowbirds (see Table 2 for paramater valuas) is presanted.

[SRECIES:

LAUGHING GULL | -
STAULATION . |DECREASE ADULT SURVIVAL BY G0%/DEGREASE ADULT REPRODUCTION BY 50%

FGE | AGE | AGE| AGE [ AGE] AGE [ TOTALTT PARA- STAELE]| TRT1 | TrT2
PERICD |YRI &+ 4 3 y i o | pop ||METERS]| POP. | POP. | POF,
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Froatment 1] 1,286 _ 72| ©B0] Ti3f 141 147, Boo g 703 4
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Treatmentif 3| 288 72| 40 se|  Fi[ 4 E o 4
Troatment 1| &l 258 72] ad 56| &3 128 E
rentmat 1| B 288 36| 45| 54| &1] 117 2 400 -
Treatmen-1% G| =260) 38[ 44 &a|  =g| 107 5 360 -
Trestmenty| 7] 237 3 4] 45| &1| 98 T org d e ZTEEEEERITED
Treatment 1| & 217 It 3k 41 47( Bd 102
Treztment il 9] 8951 28| 33 38| 43 8% I ) |
Treztment t 0] 182 26 30 az| 40| 7S g - omowoaEE T 4 310
EeEon | O] 288 2] ol 173 141| 2o4b 1000 ¥RE AFTER START SF CONROL
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?:'Eﬂtmﬁl'lt 2 3 ‘ 35 =] 23 _25 =5 4E EBU 200 _I L eerer emeranme e e e memmee i
Treatmert 2] 4] 18! al 11 T5f 22| =28 102 200
Treatment 2] 5 1 s 5 g 12| 5] 5ol @ e e
Treatment 2| 4 [ ] 4 gl _ T ] agh| & ane ]
Treatmert 2| 7 3 1 2l . ] 4 =) 15 % ‘
Treatment 2} & 2 i 1 z 2 3 Tol] B SO0 g oo
Tremment2] 8 1] 0 1 T3 1 5|| 2 4 L
Treatrnzrt 2| 10; 1 a C 1 1 t 3 LE" Ao |

A000 - L

J2fe = JUVENILE SLRYIVA_ RATE (FLEDGZMEAN T0 ASZ 1) 0D e e e By W
ASR =AJUT (=AGE 13 SURYIVAL RATE TAHHUALL . | REDUZEREFIC. =
2R =pai SURVIVA_ HATE [TEE AYING 15 FLEDGLAERM). - LI‘.| 1 ;' ; .1 . _' — 1|D
EpRA =h5GS PER REPROOUCTNG ADULT. _ ms aE | w5 IART Dn SOH-ROL
FFR1..5+ ~ERACTION GF FERMALES ERSEDING IX A3E O7A85 1.5~




Takle 2. Parameter values used in Fopulation Models 1-4 that result in sksble annual population levels for

11 vertebrate species that are sometimes pests,

FPopulation parameter va+es®

- —

Specias” JER ASR ESRE EPRA FFR1 =FR2 FFR3 F-R4 FFR3 MCF

GFET 0835 0788 080 DS 0 1 1 1 1 1.23
BRAT" Desm 773 080 3.0 1 1 1 1 1 1.8
WTER 0570 0700 D88 12 4 0.8 1 1 1 142
coYT 02R0 0603 D28 2.5 0.3 1 1 1 1 1.87
BEAV 0800 0EBS 045 1.8 ) 0.2 LS 1 1 |
CAGD 0,300 0E99 DB 3.0 0 0.3 1 1 1 1.43
PCCO D3RI 0771 040 2.0 0 0.3 1 1 1 1.30
AL 0480 0800 .54 1.1 d 0.3 1 1 1 1.25
BHCO gm0 0454 013 20.0 1 1 i 1 1 2.20
COGR n4ng  CBEZ 050 2.4 0.8 1 1 1 1 1.78
RBCGU Q223 0500 480 2.8 1 0 1 1 1 2.00

2 Estimates for parameatars derived from literature (see below} or, when not availabie, by applying
reasonabie approximations that .resulted in gtable population.

b GFET = giant fruit bat, BRAT = biack ral (Dalbeer et al. 1888); WTDR = white-tailed doer (Hayne 1984}
COYT = coyoie (Cznls latrans, Bekoff 1882), BEAV = Beaver {Hill 1982}, CAGC = Canada goose (Bellrose
1876); DCCO = double-crasted cormorant {Bedard e &l 1933, LAGU = laugiing qull {Burger 1998), BHOG
= srown-headec cowbird (Lowther 1493); COGR= cemmon grackle (Peer and Botiinger 19973, FRB2L = red-
hilled quelea [Jones 1933

< ISR and ASR are monthly rates; EPRAM morths; females reproduce at 4 months.



in treatment years 1-10, parameter values are adjusted to refiect the simulaied
management action. For example, one may want to compare the relative response of
the population aver 1¢ yaars o a 50% decrease in the survival raie of adult animals
versus a 50% decrease in the reproductive rate. The moded is first run with the survival
rate reduced and then with the reproductive rate reduced {Fig. 1). These simulations
provide simple but fundamental insights info ihe sensitivity of a spacies, given its
population characteristics, to reproductive versus lethal contral.

PM2 is a derivation of PM1 for simulating populations of rodents that produce
more than 1 generation per yaar (e.g., commensals). PMZ has 2 ags classes

(immature and mature) and allows 3 generations per year,

Poﬁuiatinn Modgi_3 {(PM3}

PR3 has the same basic structure as PM1 with the addition that the stabie
population in baseline year 0 can be adjusted to an actual population level (2.g.,
131,000 nesting laughing guils in New-larsey-Long Island in 1889 [see below]) so that
a realsworld population car be simulated in treatment years 1-10. Then, actual
numbers of animals of eggs removed by management actions are enterad for each of
fhe 10 treatment years, Finally, compensatory factors can be added to adjust
reproductive and survival rates upward when papulations decline below baseline
(stable) levels as a result of management actions {Table 1), Thus, whereas PM1 and
PMZ2 provide a generic comparison of population respenses among species and
management actions, PM3 allows simulation of a real-world situation. An added borus
is that PM3 provides an estimate of the total population {non-breeding and breeding

animals) when census data are avaiiable for only the breeding population {e.g., as in
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most colonial waterbird populations, Belant and Dolbeer 1993},
Population Model 4 (Phid

wWheraas PM1-3 simuiate changes in populations at yearly intervals, FM4
simulates population changes at weekly intervals over an annuat cycle. PM4 expiores
the immediate {<1 year) impact of population management actions. The population is
initialized (week 0 = 23 Apr) using actual population estimates for the species to be
simulated and stable age compaosition, reproductive and survival estimates determined
from PM1. Also, the start and end weeks for fledging/weaning are entered so that
young (age 0) enter the population during appropriate weeks. The population is then
simulated for 52 weeks (1 May-1 May) and parameters adjusted if needed to produce a
populaticn that is stabie. For the treatment simulation, start and erd weeks for
rermoval are entered as well as the number of animals to be removed. As with PM3, a
compensatory factor for survival can be added to adjust weekly survival rates upward
(downward) as the population declines below (exceeds) the baseline population for a
given week.
RESULTS

Fopulation Responses to t ethal and Reproductive Control (B4, P2}

The Republic of Maldives, an archipelago nation in the Indian Ocean, has 2
marmraals, the endemic giant fruit bat (Pteropus giganteus) and introduced black rat
{Ratius rattus) that damage agricuitural crops [Dolbeer et al. 1988). These 2 species
have dramatically different life histories {Table 2) which provide an excelient
comparison of population response io control strategies (Fig. 2).  Fruit bat populations,

with low reproductive rates and high survival rates, can be reduced 4-6 timas more
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Fig. 2. Relative eficiency of reproductive and {ethal controi (vearly 50% reduction in
reproductive or survival rate from values that produce stable population) tor giant fruit

bats (Population Model 1) and black rats {Population Model 2).
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efficiently by lethal compared to reproductive control applied for 3 years (Table 3). In
contrast, rat populations, with high reproductive rates, can be reduced 2-3 limes more
efficiently by reproductive compared to lethal control. The validity of these simulated
responses was supperted by management actions in the Maldives. |.ethal control
suppressed populations of fruit bats by 46-70% 1 year laier, whereas rat populaiions
recovered fully (Dolbeer et al. 1988).

Brown-headed cowbhirds (Maolothrus ater) and laughing gulls are bird species with
contrasting iife histories (Table 2) that demcnsirate these same differences in
population response to contro! strategies (Fig. 1). Laughing gull popuiations, with
relatively low reproduciive rates, can be reduced 4-6 times more efficiently over a 3-
vear period by lethal compared to reproductive control {Table 3). Cowbird populations,
with high reproductive rates, are more efficiently reduced by repreductive control when
control is directed only at adult {1 vear old) animals. VWhen control can be directed at
il age classes, lethal control is 3 times more efficient than reproductive control. Red-
hilled quelea (Quelea guslea} populations respond in a manner similar to cowbirds.

The predicted relative efficiencies of lethal and reproductive control for various
vertebrate species (Table 3) can be generaiized based on adult survival rate {(ASR) and
age at which animais reproducs (Fig. 3). For species in which females firs reproduce
at 1 and 2 years, lethal control will be more efficient than reproductive controi in
reducing populations when the ASR is greater than about 0.56 and 0.23, respectivaly.
For species in which females first reproduce at 3 years, lethal control always will be

more efficient than reproduciive control in reducing populations,
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Table 3. Esimaiad reizive eMiciency of reproductive and iethai control basod on numbers remaiming afle: 3 years from an
initlally stabte nopulafion of 1,002 individuais in which reproductive or survival rate is reduceq annually by 2% (using Population

Model 2 [rats] and Model 4 i3l off.er spaciesil.

Nizmber remaining ier 3 years Reative efficiancy? o izthal
_athal i reproductive conzol
Reproducdive ontrol [LC) (RCA.C) after 3 years

Species contral (R > fge OF 3#@5? mhge (P > &ge i
Fuit bal 731 T2 13 58 34
Laughing gull P 125 182 bE SN,
0., cormorant a7 124 183 5.4 37
White-taited desr 534 125 Z2 31 30
B Fii4 145 184 5.0 21
Canada goose =i 125 193 4.9 3t
Coyole 480 125 264 g 1.5
Commuan gracile #30 125 348 ar 1.7
Brown-headed cowoird 338 12s 402 2T 3
Redldiled qualea 368 125 43 24 o
Blac rat g7d (48] 307 G7a 0.3 04

3 Efficiency ratics pressnied 2re soecii s to porulation status afer 3 yezis ard will increase curing addiional years of treaiment,
b Survival reduced 50% for age classes = 0.

¢ Survival reduced 50% tor 232 rlasses = 1.

1 Syrdva and ressodusiion of adults (=2 months cidh raduced 3 limeslyear.

¢ Zurvival ant repreeucticn of acdults 3 months old) reduced 1 limeyear.
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Fig. 3. Relative efiiciency of reproductive and |ethat conirol {yearly 50% reduction in

reproductive or survival rate from valuss that produce stabie population} in relation to

mean adult anaual survival rate for hypothetical vertebrate species that first reproduce

at 1, 2, or 3 years (Population Model 1},
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n=e of | aughing Gulls antral {PM3}
A colony of laughing gulis on Jamaica Bay Wildlife Refuge, New York,
immediatzly adjacent to John F. Kennedy International Airport (JFKIA) increased from

15 to 7.600 nests, 1978-1990. The increase ir: this individual colony paralleizd a

general increase of the entire coastal New Jersey-Long Island {NJLI) population from

about 21,000 nests in 1977 to 61,500 nests in 1982-1890 (Belani and Datbesr 1993).
The large nesting colony next to JFKIA created a hazard for aircraft during
summer because gulls frequently overflew the airport on daily foraging trips (Dolbeer et

al. 1883). Because the colony was on protected National Park Service land,
management options to reduce aircraf: collisions with gulls (birc strikes) were limited.
From 1991-1997, biologists shot 47,600 laughing gulls tiying over the airport during
May-August, reducing gull strikes by 58-88% (Doibeer and Bucknall 1998).

This managemeant action, involving the removal of a relatively large number of
gulls within a major metropolitan arsa, received intense media and public scruiiny
{USDA 1994). Thereiore, it was imperative 1o document the impact of killing on the
regional population to ensure the public that responsible management actions were
being implemented (Belant and Dolbeer 1993%. PM3 provided an chjective means of
predicting the impact of this shooting program on the NJLI population and pulling the
level of kil info parspective with regard to tHe total population.

First. PM3 estimated that in addition to the 131,000 nesting birds censused in
1889-1890, the popuiation contained about 60,000 non-nesting aduits (21 year oid, Table
4). Second, PM3 predicted a 26% decling in the N.LI nesting population from

1G80-1895 whereas actual surveys estimated about a 33% decline. Finally, if an egg-
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Tabie 4, Pradicted response (Population Madel 3] of laughing gull population on Leng [sland, New York and
New Jersey to kiling (2ciuall and egg cilng {hypothetical) in relation to field-hased estimates of nasting

population, 1977-1887% {(numbars x 1,000).

Predicted nesting and total populaticn

Estimated No., of After killing® Afer ega of ing®
nasting culle

Yesar popuiation” kifled® Mesting Total* Nesting Totat*
1977 61

1985 122

1984 131 131 190 131 180
1580 131 190 131 140
1981 142 127 177 sy 90
1892 118 113 T 131 182
1953 6.5 107 151 128 178
14984 3.7 103 147 24 174
1688 et 5.2 gv 140 127 173
1926 2.0 B3 137 120 170
1987 3.2 93 133 118 170

8 Based on aciual nest censusas summarnized by Betant and Dolbeer (1993 and Coloeer et 2l (1958).
E Birgs shot at John F. Kennedy Intemational Airpart (93%, Doelbeer et al. 1988) and Atlantic City
Intemational Alrport (7%, J. Floyd, Unoubl, daia).

s \n addition ta the nusber of birds actually kited, ! assumed 50% of shot birds resulted in nest failura.
¢ Hypothetical siimulation: number of nests oiied (#00% affective) equal to the number of birds kill=d.

® Total popuiztion includes nasting Jirds plus nor-breeders (age -5} determined from age composition

and estimated fraction of population breeding it 2ach age class (Table 21



oliing program had been conducted in which the number of nests oilled was equivalent
to the number of gulls killed, PM3 predicted a decline of about 8% from 1939-1885,
Neither the national nor northeast regional {(Virginia-Maine) population of laughing aulis
has declingd during fhe years (1981-1987) of the shooting program, based on North

American Breeding Bird Survey results, 1966-1896 {Burger 1996, Sauer et al. 1987).

' Response of Blackbirds 1o Contro| {PM4)

From 1074-1992 an estimated 38,2 million blackbirds {Icterinae) and starlings
(Sturnus vulgaris) were killed in the southem United States by surfactant applications 10
winter roosts {Dolbeer et al. 1997). These managemeni oparations had no detectable
impact on subsequent nesting pepulation levels in the northem United States {Dolbeer at
al. 1997, a finding that had been predicted {U.S. Dep. Inter. 1978} based on simulations
from an earlier version of PM4 [Dolbeer el al. 1676). The greatest number of birds
removed duting a single winter was 4.2 miliion commam grackies in 1977. A simulation
with P4 of the anpual sopulation cycle of common grackles in the eastern United States
demonetrated the minimal impact of removing 4.2 million birds during January (Fig. 4).
DISCUSSION

Population models provide an essential framewark for understanding the
papulation dynamics of wildlife species to guide the development, evaluation and
defense of management decisions. First, such models provide predictions of paraimeter
vzlues needed to produce a stable or changing {e.g., 10% mean annual increase)}
papulation level for a species. Second, models provide estimates of population
responses to variols conlrol strategiss, either hypothetically (PM1, PM2) or for reat-

world situations (PM3, PM4).  As demonstrated in this paper, these models can provide
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Fig. 4. Simulated annual cvcle of population of common grackles in eastern North

America (Population Model 4) showing no control and the removal of 4.2 miiflion birds in

winter 1978 (Dolbeer ef al. 1987},
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critical perspective into the impact, or lack thereof, that a given level of reproductive or
1athal control has on a population in an actual or proposed management action.

One articism of population modeling as a management tool is that data on
parameter values often are inadequate to make modeling meaningful. 1 contend that
fhis argument is not true for many situations with species such as gulis, deer, waterfow!
and blackbirds. Furthermore, for those situations or species wiih meager data, |
contend this criticism provides even greater justification for modeling. Management
decisions are made whether or not models ars used, Models provide an objective
framework whereby assumptions and parameter estimaies are explicitly stated in
nurnerical valuaes and mathematical relationshins. Subsequent simulations produce
testable hypotheses that can be challenged through experimentation. Models simply
make those decisions more objective and provide professional witdlife managers and
the public with an improved means of arriving at, justifying, debating and evaluating
decisions (Starfield 1937).

Modeling alsc clearly identifies parameters for which improved data are needed
for a spectes or situation, thereby focusing research afforts so that more reliable
predictions can be made and defended. For example, data for key pararmaters such as
the fraction of femalas breeding in younger age classes (e.g., age classes 2-3 for
double-crested cormorants; Bedard et al, 1985) are often meager, making estimates of
reproductive rate uncertain. Also, estimates of the total population being managad are
often lacking (e..g., Torres et al. 19963, making evaluaticn of management impacts
difficult even if good data were available on poputation parameters such asg survival and

repraductive rates. By requiring estimates for sach of the population parameters, 2
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manager quickly priontizes critical data gaps.

Population simulations using PM1 and PM2 demonstrated that for most
uerteb-rata pest species, lethat control will be more efficient than reproductive contral in
reducing population levels. This finding conflicts with the growing public desire for
nanlethal methods of solving wildlife damage problems of which reproduciive control is
currentty fashionable, at least concepiualty (Kirkpatrick and Turner 1883). Professiona!
biologists should not allow these cutside pressures to cause them fo stray from the
fundamental principles of wildlife management, of which population dynamics is the
cornerstone,

Reproduciive control may have a place in wildiite management. But 1 contend
that efforts for reproductive controf should focus on those species for which the concept
i5 most likely to be suceessful, such as rodents and smail birds. Furthermore, if
reproductive conirol strategies are developed and used on long-lived species such as
deer and ge=se, biologists need to be honest with the public about the length of time
required for such strategies to reduce populations relative to lethal control.

In conclusion, as professional biologists practicing wildlife damage management,
we have an chligation to be leaders in taking appropriate management actions based
on the principles of wiidlife science, and we betray our profession when we becoms
followers of vagiliating public opinion. We should not be atraid to recommend and
impiement tethal control to manage legitimate damage siiuaiions when 1) such actions
are justified based on the population staius and dynamics of the species, 2) altermative
conirol methods are impractical or less efficient, and 3) outcomes can be monitored {o

evaluate the impact of killing on target populations and i solving problems.
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Understanding the population dynamics of wildlife species is the cornerstong to
sucoessful management, and population madels such as described in this paper will be
essential for this fask in our increasingly crowded world in the years to come.
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1996 World Bird Strike Statisties (IBIS}: ICAO






INTERNATIONAL CIVIL AVIATION ORGANIZATION ’ﬂ/é'ﬁ" f’t?!
ORGANISATION DE LAVIATION CIVILE INTERNATIONALE
ORGANIZACION DE AVIACION CIVIL INTERNACIONAL
MEXAYHAPOOHAA OPFAHMIALMR FPANIAHCKOW ABMALIMIA

m B EBE A £ = #H =

e09 UMIVERSITY STREET, MONTREAL, QUEBEC, CANMADA HIC SH7

Tal.: {314) 94-52149 Intemat: icachog@icas.m Telex  [5-24512
Foe: {314) G54-3077 Sitatax:  YULCAYA Cabias: 1CAD MONTREAL

TEL.: (514) 954-8717

Ref.: AN 4/9.1.1-98/26 17 April 199%

Subject: 1996 Bird Strike Analyses (IBIS)

Action reguired: To note

Sir/Madam,

1. 1 have the homour to transmit the attached analyses of bird strike reports for the year
1006, Inciuded are a world statistical analysis and a significant strike analysis of the bird strikes reported
to TCAO for that year. These analyses are based on 3 192 reports, received from thiry-eight States on
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Cwar 100 E i 2 a o 0 1 il 1 ul G 0 i il i
PARTS DAMAGED
Fadarme |71 k3 7 1 3 T 1 A i ] u] 1] [ 0 45
\Wing shield 0 3 1 ] 1 5 a 2 i L il a V] a 3
Mise 41 1 4 2 L ¥ B 2 0 L v i o o 2
Eng=\ 1 139 9 2F a T o2 4 2 1 1 1 ] 0 4] e
Engine 2 128 El 14 19 4 12 3 > 1 3 1 1 U a2 2]
E-aine & *2 | 1 2 il a 1} v] G u] [ o a i} =]
Ergine 4 20 a 1 % 2 a ] u] ¥ a C 1 1 1] 15
Fropeiler 14 o z 3 a 7 o a 2 a C J 7 i ]
Wy g rosor G 3 & 11 5 B 1 1 2 oz Z L n ET
M selage 26 1 El 1 1 3 u] I | 1] Jul a C G 15
Landing gear 1B 2 5 7 1 4 al L il oA 1 C o 2
T=il 21 a 2 G 1 & b C o o a u L 0 4]
Lignss 26 b a ) o 4 hl [ C 0 a G C 2 12
Pirnniftate haad 1 a 1] a Al 1 0 v n] Q i C o J u}
Hel . Transmissicn 1 a d a i o a ] a ] v] a ] 1
Cler a6 G 7 2 2 g il 4] Ja| d a 1 a a 14

The Headings repragent Dird' cod'es - s8a atirched Fshing



Aty

IBIS
WORLD BIRD STRIKE STATISTICS - 1996

Talal &2 HNE K 0 J NS A M R L ™ 1 P LINKNDYWH

’ PARTS STRUCK

! Radarne T L] 5T 15 13 T 4 & Z £ I 1 Q EXE]

' Windsheld 247 4°c B 22 20 1 4 ¢ & 5 3 8 E @ 451
Mose R4 123 dU 2B an iC a £ T ] C Z 1 4] 40
Enyging 1 MIE 44 L4 3 s 1 A a 3 ! 2 z a 1 148
Zngins 2 23T 24 M 12 T o a 3 £ 2 i 1 b 1 136
Enginz 3 £7 5 -] 0 1 z o i 0 a ] iy ] il 12
Engene 4 34 | 4 ] ¥ 1 u] i} 1 c a &) Q ] ey
Peopller 123 18 43 i2 12 i 3 2 4 ] & 1 ) o
Wing iy E04 TE 105 =5 ZB 15 132 a3 13 4 3 & 2 n} i v}
Fuselaca T BA1 0B T3 b id 0 9 7 13 v Z 4 5 Jul 27
Landing cear ZE: 42 a3 MF 18 1B E 3 5 e 1 3 2 H] 106
Tail =7 & T 3 3 7 2 v] o] 1 ul i} J d i
Lighte. 17 k] 4 3 i Q 1 a 2 c il c a i} 3
Pltatf&tatic ne=d 1% a ] i 1 2 ny 2 a c a 1 1} G T
Anlera 1 1 a v] Q a - | 4] o] r C C 1] a
Tail ratar il n a 1 0 i 1 a a 0 C o o] "] i}

: Crbkesr 132 i 23 [} 3 g Z 1 1 1 o i i a 41

i AIRCRAFT DAMAGE
Moime ayig §lT 3=E IRF O1ET B4 43 A0 28 14 10 12 G a2a1

; Ninar 33 17 2 8 12 o4+ 3 1 1 2 & C 185

; Subsia st 341 14 41 za 14 2 4 2z 4 2w L @ 139

1

: INJURY INDEX

: EFFECTS

: bane JNE EBS £5E ]S4 18 10D B3 47 3@ 35 B 13 13 0 v
Abarted take-off 11 13 12 12 10 H i £ ) i 2 C d i3 53
Frerautionary ladiag MEL FF R Z2 14 R 5 1 0 2 1 i C o 120
Englinels) shut-cawn 24 I ] 2 Q 1 il u] I ] o] o C a 1h
torzad {@andging 27 E 2 1] a 2 1] Q i} a o Q 4] a 15
Fanetraled gidlrame v G 1 a 4 C 1] 1 o 1 u] a o] i E
“igion cosoured 1 u] 2 G r 0 o u] C L] 0 I a 0 1
Cither etfect L] 3 15 a z L] a 2 3 2 2 ] a ] £4

The headipgs reprayert i codas - see stfached listing



CORE

SCIENTIFIC NAME

EHGLISH NAME

HUMBER OF CASES*

A=l KCLUGES

=1
H2
a1
Ha10E
HE

11
1=m
110z
13
A3
1302
<1 A0&
I3
15207
502

o INCLUDES

o

g2
J21
J210%
J2100
J2122
J23
J2R02
2204
Faag
2%

K  INCLUDES

K

K1
kAL
K002
Kzim
K3
K31
kg
wae
K3z
ckeli )
K233
K302
K3305
K303
K&
K340
K351
ka5
13502
KIAGHE
K0
=]
KADCE
K102
KS10E

SAVIIDAE
PELECAMIDNE

PHaLs ALRITUS
FREGATIDWE

ARDEA CINERSA
ARDEA HERODIAS

BUBULCUS IEI5
EGRETTA alLBA
EGRETTA THLULA
LICONIIDAE

CIGTMNLA CHZCR A,
HACEDASHIA HAGEDASH

AMSERIFORKMES
AHATIDAE

ANAS AMERICANA
ANAS PLATYRHY HCHOS
AMAS SUPERCILIGEA

CHEM CAERLULESCEMS
RRAMTA CANADEMSES
ANSERAMNAS SEMIFALMAT

FALCONIFORMES
GaTHARTIRAF
CORASYPS ATRATLES
CATHARTES ALIRA
FANDION 1 [ALIAETLES
ACCIMTR DA

MILWVUE MIGRANE

1L, LEWCQCLPHALLIS
ACUILA CHRYSAETOS

BUTED JANMICEMNSE] S
BLFTED LAGCFUS
ACCIR. MISLES

RUTED BUTED

CIRGLS AERLIGINCS LS
CIRCUS CTYANEDS

GYPS FULWVLES
KECROSYRTES MINACHUS
a5 TT. SERPENTARIIS

Fa CONIDE

FA_CD PEREGR MUE
FALGD BPARYERILS

FA_CO TEMMURNCULUS

LOONS
PELICANS
CORMORANTS

COUBLE CRESTED CORMQRANT

FRISaTEBIRDS
HERDOME

GREY HEROM
SREAT ELJE HERON
EGERET

UATTLE EGHET
GREAT EGRET
SMOWY EGRET
STORKE
WHITE STORK
HADALA |EFS

DUGCKS. GEESE, BWANE
DUCKS. GEESE, S\WahE
DUCKS

SMERICAM WIGEDMN
MALLA3D

PACIFIC BLACK TILUCK
GEESE

SHOW GLDSE

CAMADA GOOSE
MAGPIE GUISE

SIS

HaRKSE, EAGLES. WULTURES
NEW WDRLD WULTURES
AMERIGAMN BLATE VUL IURE
TURKEY WUILTURE

QEPRLY

KITES, EAGLES. HAWWES
FITES

ELACK KITE

EAGLEE

SALD EAGLE

GOLREN EAGLE

HaME

RED-TAILED HAWE
RLGH-LEGEE I HAWK
EUSRCGFEAN SPARROW AuH
BLZZARD

COMMOMN BUZZARD

MARSH HARRIER
MORTHERM FARSIER,
GRIFFSH WUILTURE
HODDEDR YULTJRE
SECRFTARY StRD:
FALCOMS

FEREGRIME FALCOMN
AMERICAN KEETREL
EUSRASIAN KESTREL

= This calumr raprasents the numkarof mes a speass was Herthed, nek e number of birgs kdigd
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CORE SCIENTIFIC MAME EMGLISH NAME NUMBER OF CABES®
L INCLUDES
31 GROUSE |
Ls1c rRURLS TETRIX LCOMRON BLACK GROUSE 1
L31C3 TYMEAKICHUS PHOSIAME SHEARP-TAILED GROUSE 1
L32 FTARKLGANS )
L1 UAILE 1
Laz PHEASANTE T
L4 PHASIANUS COLCHIZUS SIWGE-HEZKED PHEASANT 1
145 FART-IDGES 2
L4302 FERDIX PERMIX HIRGARIAN FARTRIOGE 1
L5 hWFLEAGRIDIGAE TURKEYE 2
K INCEUDES
a4 SRUIDAE CRANTS 15
M4Co GRUS CANADENSIS SAMDHILL CRANE 2
N [NCLLUIDES
M CHARADRNFORMES SHORE BIRDS 2
1] SCOLOPACIDRE SANDFIPERS 1=
MEDDE GALLIMAGD AR LINAGT CZORSOMN SMIFE =
MEQTD EQOLOFAY RUSTICOLA ElURAS. WIDDCOTE 2
MEO1S CALIDRIS ALFPINA CUNLIN +
MNEO2E Eal LIMAGD HARBWICEKA JeFANESE SMIPE 1
NET CURLEW &
Handz BUFR. OEDICHERLUS EUIRAS. STOKE CLIRLEW 1
Az PRATINCOLES 14
MAZH GLAREOQLA MALDIVARLM DRIENTAL FRATINCOLE 1
HE THCLULES
M3 CHARADRIDAE PLOVERS, LARWINGS i
M3t FLIWERS 15
| J=RIvEs FLAWEALIS DOMINICA, L ESSER GOLDEN PLCVER 2
HEL CHARA, WOC!IFERUS KILLDEER ih!
&2 LAPMINGS 12
MEZTT WAMELLLUE WARMELLLS COMMIMN LAPWING 23
NE ITNGLUDES
ME LARIDAE BULLS, TERMZ 2
ME1 GULLES ek
HE101 LARLS ARGENTATLS FERRIKNG CULL 6
MW=z LaIg CANLIS CORMMOM SULL 3
ME1C4 LARUS DELANWARTMIIS RaMG-BILLED GULL 13
MEICE LARLS MaRINS 5. BLAGE BACKED GULL 2
ME1iZ LARLEE PIPIXCAR FRAMKLIN'G {011 1
NE1'd LARLS ATRISI A LALUGHMG SULL 3
NE135 LaRUS RIDIBLIMCUE BLACK-HEATYED GULL 47
MEZ TERMS 2
NEZD2 STERMA ALBIFROMNS LITTLE TERN 3
HEZ214 STERMNA PARADISAES ARCTIC TERM a
o IHCLUDES
o2 COLLUMIICAE FIGEOMNS, NOVES i
ey | FISEOMNS 33
irkea i 1] COLUBABA FALLIMEDS SOMMON WI0OD-PIGECDHN v

* Thiz column represe-1s Hhe number of Yimeas  $pecizs was dentlicd oo the number of birds kitlize



COnE

SCIENTIFIC NAME

ENGLISH NAME

NUMBER OF CASEE

0  INCLHDES

o2z

ozzom
O220E
DA3Ce
oz22ié

R INCLUDES

m

1
5107
r2coq
R=2

S-Z INCLLUDES
Sh204
T1
T100G
TIOES
i
WWraan2
ki
H
YHODO2
YHOO4
¥l
YLD
hgvatt
1005
¥R
Y019
Yl
YLOC1
Y1
rhO0E
k1A
Y104
Yz
Y2
404
Yo
vR2
Fa
24
ZE2
Z5
Zabg
ZEOAT
ZE002
1
Il
ZT0o
ZTLIZ
ZT003
Zr0as
2007
ZT

* Thiz celuinn neprecents the numter of times & speeies was identiiad, not the nurbeer of binds %illed

COLUMES, |14
ZEMNAIDURA MACROLRA
ETREFT. DRAIENTALIE
GEDOFELIA STRIATA

HTRIGIFORMES

T O ALEA
MYCTER SLANDIACA

CAPRIMUL. WOSIFERUS
AFQDIDAE

APUS PACIFIGUS

APLIS APLIE
MERCFIDAE

MERCPS APIASTER
PARSERIFORMES
ALALDIDAE

ALAUDA ARVENEIS
EREMOPHILA AL PESTRIS
FIRUNIHHIDAE

FROGNE SURIS

HI LI DO REQWEND
HIELANMIC: RLUSTECA
DELICHON UREICA,
TAGHYCINETA BECOLOR
STUSRNIDAT

STURNLIS VULSARIS

CORMLUS FRUGILEGUS

CORY. CORONE CORNEY
CYANICTTA CRISTATA

PICA PICA
GRALLINIDGE

PASSERIFORMES
TROGLOMYTIDAE

TURDIGAE

TURDUS MERLUILA
TURDUS MIGRATORIIS
TLROUS PH LOMELSS

ANTHUS PRATENELS
HTLIRMELLA, MR
STURMELLA NEGLECTA,
JUISCaLUs QUSCULA
MOLOTHRUS ATER
QUISCALLSE MAJOR

DOVES

ZOMSOM ROCEK DCWVE
ARL. MCLURNING DOYE
RUFQUS TJRTLE DCAVE
BARRED GROUND DOVE

RS

SARN CWLS
COMBACH BARY Sl
LMY ORIl

SAGLE LDWLS

WHIF-PCLIR-WI_L
SWIFTS

FORM.TAILED SWIFT
COMBIOMN SWIFT
BEZ-EATERS
TUROPEMN BCE-EATER
FERCHING BIRDS
LARKS

SHYLARK

H=MED LARK
BNALLOWS

PLURPLE MARTIN
WeLCOME BWALLDW
BARM SWWALLIW
HOLMSE BARTIN

TREE SWALLOW
STARLINGS

EUROPRAN STARLING
P NA

ROLE,

CRCWNSG

HOODED GROAWY

Bl LIF J&%

RANEMS

BACK-BILLED MAGRIE
MAGPIE-LARKS
CHIGKADEES
PFROHIMG BISDE
WRENS
MOCKINGBIRDS
THRUSHES

COMMON BEAGHEIRD
AMERICAM ROBIN
LOMMON SONG THRUSH
WAGTAILS

MEADOW PIFIT
EASTERN WMEADOWLARK
WESTERN MEADMALARK
LAoMMON GRACKLE
EEOWM-HEADED COWERE
BOAT T LSD GRACKLE
BLACKBIRDS

b
43
13

LUV Y R

-

Bl Do @1 A} b — hoMoo 2

180

o ko=

kn)

e s R Ra B oy = = RYORM R L 2P R

m
pt



GODE BCIENTIFIC MAME EMELISH NARE NUMBER OF CASES"
5.2 |WCLUDES
ZHCO0 FIMNCHES 2
FAROS 1
Fx CARDIMELS i
a0z PLECTRO. MIWVALIS SNOW BLRTING 27
LHE SPARRCAN'S 158
FRILA PASS SANDWICHENSIS sEAVARMNAH SRARRCW Z
21 MAaNNIKING F
, 2100 LOMNCHUERA FINCTULATA, MUTMEG MANMIKIN =
Z¥102 LOMCHUES MALSCCA LN LT AL N K] 1
! FEr PASSER DOMESTICUS HOUSE SPARROWW -
: 1 INCLUDES
: 1 CHIROFTERA BATS 13

* This wailer represanis the number of wres 4 species was identifizd, et the number of birds kiiled



a4

IBIS

SIGNIFICANT BIRD STRIKE STATISTICS - 1836

Total HME 5& J K 2 N5 Al M LINKENOWHN
TOTAL B35 53 &0 48 A5 23 g 2] o i 3 1 1] 0 283
MONTH OF GCCURRENCE
Januany S 5 2 7 2 G ) ] 1 o o 1 i] a 15
[Febrcanry 23 4] 2 4 d C 1 0 a 1 v] 1 Y 0 11
March x| -] 2 4 2 o] o 1 t 0 G o | 14
il 47 10 2 2 2 u] u] n [ 1 1 W] G 0 22
May A& [ 3 a 1 Q Q 1 V] o a o v 0 3
June Ly k| 3 3 L B ] ] v] a 1 il 0 [ 13
July 58 "3 5 3 & 5 4 1 0 b D a4 &4 0 el
Pupgrest a4 2 g 3 B B 1 i a 1} 1 a 1 o 41
Sepiember T T 10 L L 4 1] 1 1 b o L] n} u] bt 11
uctober 52 11 G 3 4 4 1 1 J ] o] a 1] Q 3
Mevember 7 1= 2 5 4 P a o 1 1] o il a u} wE
Cracermbser et 5] g 3 ] 2 o] 2 ) 0 8] N o u] 11
LIGHT CONDITIONS
Dawn el T 1 4 i #] 4] Q o 0 a u] 1] il S
Bay A2 kil 42 2 a4 o5 & T dq 2 3 1 i} 1 167
sk 2r 5 3 5 1 b i 1 f '. ) 4] v] o G
Migiht =41 a 1 ] 3 a 1] 1 1 1 [ L] ] G B2
AIRCRAFT CLASSIFICATION
F.540n unoer & FO0 57 & 4 ] 11 2 e il 1 ] 2 1 i} b 22
Turza et undor 27 000 18 0 3 0 1 2 o a 0 4] 4] [v) u] G i
Turaa Frop cwer 27 J00 1 L] Q Q o] u] a o a Q 1] o Q L 1
Turag Prap wnder 27 G00 a3 24 s a 3 3 1 1} 1 a9 0 0 L as
Turbo Fap oywer 27 000 a1 1 21 5 24 19 4 B 1 4 1 0 Q G 154
Yerroo Fan uncar 27 006 24 7 2 1 | 3 1 D 1 i 1] L] L] £ 9
Relicopter 12 L| 1 4 1 1] i o i u} u] il L1l G &
Cther, Uokewn and glder T T 17 3 2 D i t 1 [ n] i 1 o 45
FLIGHT FHASE
Taxi 2 i} Q 4] u} il o q Jd] n| L] o u] i Z
Taka-cdi run 2m 1 23 10 15 17 3 k) k3 1 2 o] Q 1] ¥
Ciimb 173 a0 1 22 15 g 3 1 i] 3 +] ’ Q x] a5
En rcure 56 2 2 3 T r q 1 ] o 1 a q o 41
Descent & 1 r L il C o v} i] [ u] ] il a 1
Appreach EE T [ 73 [ i 2 1 i 4] a o 1} a a7
anding rell 1 ? z i 1 4 ] L 1 2 4 o [ 0 )
HEIGHT AGL {FT}
0-10% 410 Te axm W2 w249 g ] 4 4 a il i} i 1835
109 . 265 15 B 2 2 o C 1 a o D il 0 i} b 4
201 - 507 L4 4 3 4 4 ¥ Q0 1 W) Q Q ln} G J 3
&1 - 16090 44 é 4 a T Q 0 4 ol a il o W i} 3
103t - 2800 A ] 2 3 4 a 3 C 0 4| 4 Qo u] 1} a7
Clwer 2500 23 a i} B 1 a a G * 4 C bl Q i 14

The colurmr heachitgs rapresent bird codes - spe abached Nt



A-10

IBIS
5IGNIFICANT BIRD STRIKE STATISTICS - 1996

LINKMNOWHN

1

N

K 0 HKF A

J

MWE  3-I

Tatal

SPEED IAS (KT)

148

15 LG,

20

'y
Iy

0- &0

15
=11

LL]

g1 -100

10% - 160
151 - 200
201 - 250

Civer 250

11

14

4 W

163

25

14
17

Lo

20

20

ar = 13

13

28

"

352

PILCT WARMED
Hg

30

28

o4

Yes

NUMEER OF BIRDS SEEN

E2
8

43 8 ] 16

163

2-10

11 -1408

Ower 500

202
-1
1

4 12
1 15
1 o

25
2n
1

37
il

406
124

11 -f0Q

Chrer 150

2-10

NUMBER OF BIRDS STRUCK

ok

FARTS STRUCK

10
14
H

Radorme

Windshi=ld
Maga

148
15
‘F

11
"

Engine f
Enging 2
Enging 3

M
g

40
28
"

Bropalsr
Wing roher
Fuselage
Landing gear
TaH

Enging 4

Lights

Piict Static mead

Cther

13

PARTS DAMAGED

11

14
&2
10
109
101

Fadogme

15

Wimdehieks

h4
SE

NosE
Enginme *

14

10

15

Engine 2

Engine 2

Eng:ng 4

The column headings represent bird codes - sea atiached fist



A-11

IBIS
SIGNIFICANT BiRD STRIKE STATISTICS - 1926

Tokal ME B-Z£ J K O HNi LN LINEROWH
PARTE DAMALGED
Fropsller & 2 ] ¥ . hl il 0 ] o] o) a K] 4 1
Wireg rotor 2h 1 a T o i ul a i} vl 1 1 o 2 14
Fuselage 17 1 1] 3 1 i} 4] L] a il a C 0 G 3
Landing gear T 2 n 3 G 1 il K c ¢ 1] 1 a o C
il £ L I c 2 o 1] C 0 [u] 1} n a o H
Light= 2 Q 1 1 i o o L Ja] o o ] i u] o
Heli, Transmiszian 1 a c o C 0 o C Q o] [ a o a 1
Olker 1% 3 ol 2 b 1 0 G J il ¥ 1 g al 10
AIRCRAFT DAMAGE
Hone 121 A7 16 ] [ 1 1 1 2 g 1 [ a o 48
Mmncr 26 4 0 | ] o i} 1 [¥] C 0 1 a i} 13
Bubstantial a2 L3 T4 R4 et | 14 ) L 2 L] 2 Q n 4] T40
INJUIRY INDEX
EFFECT ON FLIGHT
Hone 4 & 1 s @8 1 ©» 3 © 0O 0o o 8 @ 19
Ahartec taka-olt 182 43 bl:] B i2 " 1 L) 3 1} 2 0 r} Q 54
Precautanary lardimg 264 37 23 24 22 14 =) 1 +] 2 i 1 1} Q 130G
Eri¢lswsds ! aryt-down 24 £ o] 1 2 ¥ 1 S u] o o] a 1] 1] 1%
Foread landing 27 4 =] 2 o 0 0 C a ul [v] a 0 0 15
Penetrated aicframe 7 1 ul Q 2 0 a i 1] ] o] 1] o o B
Vision okscured 2 1 ] a a 0 f ] 1) o ] o il [ 1
Other affect a7 i 1 3 5 2 2 2 2 2 H| 0 J o} 38

The codumit headings reprasent bird cades - spe artachod Nt



A=12

CODE SCIENTIFIC NAME EMELISH NAME HUMBER OF CASES*
A1 NCLUDES
HZ PELECANIIAE FEISCANS 1
M+ HERCHS :
[t154 ARDER, CINEREA GREY KEROR
1110z ARDEA HERODIAS GRFAT BLUE HERON z
13 EGRE? F
1304 HUBULCUS IBIS CATTLE EGRET 2
J  INCLUDES
Az ANATIDAE DUGKS GEESE. SWANS F
Jz1 DUCKS 12
d2108 ANAS AMER ICANA AMERICAR WIGECN 1
Jziae ANAZ FLATYRHYNCHUS MALLARD ]
12z BESSE 12
FEaz CHEN CAERULESCENS ENOW GO0EE 2
J2204 BRANTA CANADENSHS CAMADE, CLIOSF 7
Jz205 ANSERANAS BEMIPALMAT MAGPLE SO0SE .
K. INCLUDES
K FALCCNIFORMES HAWKS, EAGLES, YULTURES 1
K1 CATHARTIDAE NEW WERLE VULTURES =
K1eo2 CATHARTES ALRA TURKEY VULTURE 3
K200 PANDHON HALIAETUS OSPREY 1
K31 KITES i
K312 RILVUS MIGRANS ELATK KITE 4
K ERGLES 4
K320 AQUILA GHRYSAETOS GOLDEM EAGLE 1
K3: HAVKS ]
K302 BUTED JAMAICENSIS RED-TAILED HAYK 1
#asn BUTER BUTED COMMON BUZTARD E
KAE02 CYPS FULVLS CRIFFON wULTURE 1
K3603 MECROSYRTSS MONACHLS HOHDED VUL TURE 1
KS FALGOMIRAE EALCOMS 1
KEi42 FALCO SPARVERIUS BMERICAN KESTREL E:
KE‘ D3 /L0 TINNUNSLULUS CURASIAN KESTREL 3
L INGLUDES
L3103 TYMPAMUCHUS PHEIANE SHARP-TAILEC GROUSS 1
L4z PHEABANTS 1
Lazon BHASIANUS BOLCHIGLS I HECKED PHEASANT 1
M INCLUDES _
(LENITY (RUS CANADENSIS SANGHILL CRANE 1
N INCLUDES
W ECOLOPACIDAE BANIPIFERS 2
ML D GOOLOMAY AUSTICCLA ELIRLY, WOCHIC 1
MOC CALILMAIS ALPINE LN 1
N5 INCLUDES
M5 PLOWERE 5
HE20 WANELLLS WANELLUS PO LAPWIN 5 B

* Th's co'umn mpmesents tne rumbcr of bmes 3 2pecks w2E ‘dantifed net tie nambes of bitds killed




CODE

BCIENTIFIC HAME

A-13

ENGLISH HAME

MUMBER QF CASES®

WE EMCGLUDES
WE
ME1
NE1CA
WE1e
ME 102
ME13E

O IRCLUDES
Ch
o2
C210s
Qg
AT
QG20

R IHCLUDES

R11
R111

5.2 INCLUDES

Shide
TH
¥hood
Tl

YL
YLact
YEMICE
YA
0
YhAd1
FROLT
£7a
|
ZAACD
IXE0E
IXG

* Taiz -clum “&presants the ~urmber of ines 3 spesies was identificd, nol the namber af Bi-ds kilisd

LARIDME

LARLS ARGENTATLIS
LARL S DELAWASENSIS
LARLUE MARINIS
Lakyus R:DIEUNDJS

COLUMBIDAZS

COLUMERS PALUMELRE

CoLmge, LIIA
ZEWAITURA MACROLIRA

THTG ALBA

CAPSIMUL WDCIFERLS
ALALDICAE
EREMGEHILA ALFESTRIE
HIRLMOIM: DA
STURNIBAS

STURNUS WI_BARIE
CORVUS FRUGILESUS

CORY CLRINE SORNIX
FIsa PICA

TURDUS MIGRATCRILS
ETURMELLA MAEMA

FLECTRD KIVALLS

GULLS, TERMS

GLLLE

AERRING CLSLL
RING-EILLED SULL

5. BLACK-BACKED GLLL
ELACK-HEADED GULL

FIZEDNE. DOVES
PIGELDNS

COMMON WIHID-PIGE DN
DOVES

COMMON ROLCK DOAWVE
AbY. MOURMING EOVE

BARN OWLS
COMMON BARM WAL

WHIP-POCRAWILL
LARKE

HTRMED 1 ARK
BWALLOWE
STARLINGS

"EUROPEAN JTARLNG

- EN= -

ROOK

GRS

HOODED CROEW
SLACK-BIELED MAGFIE
AMERICAN FOEIN
EASTERKN MEADOWLARK
BLACKBIRDS

FINGHES

SHOW BJINTING
SPARRIWS

LR RS

o

10
1

L T 1 B B

P T |






AVPPENDIX 5

1997 Bird Strike Statistics: Canadian Forces






Canadian forees Bird and Mammal control Program

1. This report provides a summary of the Canadian Air Force bird strike
statistics for 1297, 1| provides interpretation of the available statistics and
some reflectian on the annual Bird and Mammal Reports supplied to T CAD by
the airfields. This report is based on bird strike data collected from the
Birdstrike and Bird Sighting Reports (CF 218, and therefore reflects the nature
of the information furnished as well as the inlerpretation by the individual who

prepared this report.

1997 Bird Strikes

2. In 1997 the CF experienced 107 reported bird strikes with 15 strikes
causing various degarees of damagse . Altbough Lhe total reported numiber of
birdstrikes is down from the previous year {148 total, 25 damaging) there was a
marked increase in the number of birdstrikes reported as accurring on or within
five miles of CF airfields. In 1997 the crash of the T114 south of Moose Jaw
wias attributed to a birdstrike. Fortunately there was no loss of life due to the
crash but the aireraft sustained CAT A damage.

Tabie 7

Bird Strikes
Canadian Forces

Thlk .
14uw;“; o - T H
: o £
LEIC AT i
o = gg
Al fos fed i
i1 A b i i
pea e ¥y F
oA T —E B
T e 4 H
n ik i o R :
a ! o
YT s i i ]
el T ek ]
S b1 iR
i b 3
e i i
1993 1054 Lo4s FYG 1997

B Inming ."-jllilu.-es. E Tl.'r‘!al_f_\.tl"llin:‘:-'- !

144



Ap .

Flight Disturbance

3. Even the smallest of birdstrikes usually results in a disturbance 1o flight.
A disturbance to flight is defined as the pitot either aberting a take off, returning
to base, or landing before the mission has been completed. 48% of the 1997
birdstrikes resulted in 8 disturbance to flighi.

Table 2
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Phase of Flight

4, The area where the greatest number of birdstrikes occur is within five
miles of the airfield. This was evident in the 1297 stats as 6% of the 107 bird
strikes occurred on or within five miles of the airfield. Table 3 shows 66 strikes
occurring, this figure includes a bat strike in Trenton. The nature of military
flying necessitates a great deal of flying activity in the vicinity of the airfieid.
The importance of strong wildlife control programs is imperative if these
nurmbers are (o bhe reduced.

Table 3
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Bird Strikes By Aeradrome

b. The reparted bird strikes by asrodrome is fairly consistent with past
years. The airfields recording the highest number of aircraft movements also had
the greatast number of bird strikes. Some of the higher numbers may reflect
excellent reporting systerns rather than proportionally more strikes than other
airfields.

Tahie 4

CF Bird Strikes
by Aerodromc




Bird Type

B. 55% of the 1997 birdsirike reports either omitted the type of bird or
listed it as unknown. Often the infermation is missing fram the report because
it could not be immediately determined from the remains, if there were any.
Reporting the type of bird struck is valuable information that may help in
identifying a problem species that could ultimately lead to its control. Bird
identificatton can be made with remains evens as small as a feather. Of the
reports that identified the type of bird struck the greatest number, 20%, were
gulls.

Table &
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Peak Hours

7. The peak time for bird strikes was between 10 am and 3 pm. Although it
may appear that these are the times when a bird strike is most likely to ocour it
is also the time when most aireraft movements are recorded on CF airfields. It
should be notad that birg strikes cccur at all hours of the day and night and a
bird strike may be especially difficult to avoid during hours of twilight and

darkness.

Table &
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Peak Months

8. The peak months for birdstrikes were recorded between MWay and
October, with two of the highest menths being September and Qctober.
September and October are the months of fall migration when a great number of
birds, many of tham juvenile, head to their wintering grounds. This is a
particularly dangerous time as large flocks of birds, often triggered by weaather
frents move at one time. MMany of the young birds don’t have the strength for
long flights and the flocks will often stop aver for several days 1o rest and feed.
A hazardous situation Tar aircraft can gccur when large birds such ag geese and
ducks travel back and forth, low level, between their staging grounds and their
Tfood supply, often farmers fields. The fall migration can be different for gach
airfield so pilots should make themselves aware of the migratory situation in
their local flying area.

Tahie 7
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Hazard Avoidance

9. The avoidance of birdstrikes can be approached through two avenues,
airfield management and pilot education. The maintenance of a wildlife free
environmant on the airfield will reduce the number of strikes. Since all flying is
net dene at the controlied environment of the airfield it is important that pilots
be educated in bird zveoidance to enable them to assess the leve! of hazard they
will incur during their missions.

Wing Wildlife Control Programs

10.  In this time ol fiscal restraint it is Tsmpting 1o try to save money by
reducing or ebminating funding for wildlife control programs. This is a faise
saving as the first significant strike can cost more than the money saved
through reduction to the programs. Even the unrecorded costs of lost or
delayed missions due to a birdstrike can be significant. Caution must therefore
be used when diverting money frem wildlife control programs. 1 CAD monitors
the Wing Wildlife Contrat Programs and although a high standard is still being
maintained at most Wings there is @ noticeable trend toward reductions in
funding and the replacement of trained personnet with iess experienced
individuats.

11.  An airfield is an ideal habitat for wildlife providing food, shelter and a safe .
cnvirgnmeant from predators. To deter animals and birds from frequenting, or

Laking up residance on an airfiald requires constant vigilance. There are

numeraus products on the market promising to rid airfields of their wildlife

hazards. Many of these products are quile technically advanced but have not

been proven as effective as a wildlife control program run by educated and

motivatod individuals,

12. A Wildlife Control Officer {WCO} must be able to assess the attractants
on the airfield and suggest medifications to the arfisld environment to )
discourage wildlife from frequenting it. The most important service provided by i
the WCO is the cantinual harassment of itinerant, and the removal of resident L
wildlife. Oftien it is feit that the WCCO need anly be available during flying hours.

This can be counter productive since wildlife will move in during quiet hours and :
be harder to remove once established. !

13.  Many of our airfields have professional WCO's and they provide an f
invaluable cost effective service. Unfortunately aon a few airfields the control of :
wildlife is not considered a sericus problem and the task has become a

secondary duty. While this may be adecuale on some of the smaller sites il s

hard to justify on a majar airfield.



14. A factor 1o consider when reflecting on wildlifte contrel on airfields is
liability. In this increasing litigious world an airport operator can be held
accountable if it can be shown that they were negligent in removing a hazard 1o
aviation ie. Flocks of kirds. Far many Wings civilian aircraft represent more than
b0% of the total traffic. Therefore it is prudent to maintain a safe flying
ahviromment not only for the military traffic but also for the various civilian users
of the facility.

15, The 1995 AWACLS crash at Elmendorf Air Force Base, Alaska shows just
now a catastrophic bird strike, resulting in the loss of 24 lives, necessitated a
revigw of whal was deemed to bz a well run wildlife contral program.  Weth
many of our Canadian airfields located on major migratary routes the idea that a
simitar bird strike could occur in Canada is not far fetched.

16. As was shown in Elmendorf, many bird populations have increased
axponentially over the last faw years. The Canada geoose population is raported
to have doubled between 1955 and 1874 and the ringed bill gull population has
increased by 12% per year since the mid 1370's (figures taken from Wildfife
Controf: Legal and Financial Necessities Airport Wildlife Management, Bulletin
MNa. 22, Spring 1923.) Both of these specias frequent a number of military
airfisids and without action being taken the situation that occuired in Elmendorf
Alaska could be repeated on a Canadian airfieid.

17.  Thase facts and figures have been presented to cause some reflection on

the wild life contro! pragrams in place on CF airfields. {f any further informatian
is required please contact Capt Sara Karcha, ASR 2, at AV 2b67.27103.
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APPENDIX 6

Evaluation of the Efficacy of Various Techniques and Equipment for
Airport Bird Control

EM“QJM{ -
FCJZL %nr_»fﬁ i}(('l'r'c e '("{i






APPENDIX 7

Predator Urines As Chemical Barriers to White-Tailed Deer
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Sandusky, OH 44870
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PREDATOR URINES AS CHEMICAL BARRIERS TO WHITE-TAILED DEER

TERROLD L. BELANT!. THOMAS W. SEAMANS and LAURA A, TYSON. U.S.
Department of Agriculture, Animal and Plant Health Inspection Service, National Wildlite
Research Center, 6100 Columbus Avenue, Sandusky, Ohio 44870

ABSTRACT : We assessed whether bobeat (Lynx rufusy or coyole (Canis Jatrans) urine could
reduce white-tailed decr (Odacoilens virginianus) use of established feeding arcas or rails. A
4-week experiment evaluating deer use of 8 feeding srations, 4 each with coyote or bobcat
urine was conducted at a 2,200-ha fenced facility in northern OGhin with high deer dexnsities
(38km?. Al this same [acility, we also monitared deer use of 4 trails where Coyote Uring was
applied. For both experiments, urine was placed 1n holders positioned at sround level within 2
m of the area being pretected . The mumber of deer entering feeding stations after 2 weeks
exposure 1o predator urines was 15-24% less (B < 0.03) than the number of deer entering
feeding stations during pretreatment. Deer use of wails did not decrease In response to
presence of coyote urine. We conclude that predator urines used as a chemical barmer were of

limited effecriveness in deterring high concentrations of whiterailed deer from areas with

established sources of foud and ineffective in deterring deer from trails.

lprevent address: 1.5, National Park Service, Denali National Park, P.O. Box 9.

Denali National Tark, AK 99735



Kev Words: Odocoilens virginiapus, predator urines, repellents, whiie-tatled deer, wiidlife

datnage muanagement

Deer (Odocoileus spp. ) cause substantial economic loss to agricultural crops (Scoft and
Townsend 19%5, Dudderar et al. 1990, Sayre and Decker 19903, Agricultural and wildlife
agencies have ranked deer as causing more cTop damage overall than any other group of
wildlife (Conover and Decker 1991). Desr residing at airport facilities alse pose a direct threat
|0 aviation safety. [or example, in 1993-1995, deer represented 66% of reported ¢ivilian
aircraft collisions with manmats (Cleary et al. 1996),

Numerous technigues including fences, frightening devices, and repeilents have been
evaluated or used to reduce deer use of crops and airfields (Craven and Hygusirom 1994,
Belant et al. 1996a). Predator urines have also been evalnated as feeding repelicnts for
marmrrals (Sullivan et al. 1988, Epple et al. 1993, Nolte et al. 1993, 1994}, including deer
(Sullivan et al, 1985, Swihazt et al. 19913, However, previous studies typically have evaluated
the repellency of urine applied directly on or adjacent to the food being protected. Applicarion
of urines to forage is undesirable in some $itwations such as dvestock feed or crops for human
consumption, To our knowledge, nu study has evaluated the effectiveness of predator urines 1o
reduce deer wse of specific areas.

Our objective was to determine whether predator urines could be used as chemtcal
harriers to reduce white-tailed deer use of established sources of {ood and trails, Our goal was
to develop a technique to reduce deer depredation of agriculrural cTops and livestock food

supplies {(e.g., stackad hay or silage), and to reduce their presence near alrpolt runways.



[}

STUDY AREA

This stady was conducted during April-June 1996 ar the National Aeronautic and Space
Admimstration Plum Brook Station {PBS), Erie County, Ghio. This 2,200-ha facility is
enclosed by a 2.4-m high chain-link fence with barbed-wire pulriggers. Habitat within PBS

differcd from the surrounding agriculrural area and consisted of canopy-dogwood (Cornus

spp.) (39%), grasslangs (31%}, open woodlands {15%, and mixed hardwood forests (11%)
(Rose and Harder 1985). During this study, PBS had an estimared minimum white-tailed deer
population of 823 (x38/knr’) (P. Ruble, Chio Div. Wildl.. Unpubl. Data). The deer

population was estimated from a belicopter swrvey which was conducted over the satire

facility, Coyotes (Canis Jatrans) are prescnt on PRES; bohcats (Felis rufs) are not.
METHODS
Test Malerials

We obtained coyote and bobeat urine and scenr darts from Johnson and Company
(Bangor. Maine USA). Scent durts consisted of six foam strips attached to 8 3-cm wood stake
and were manufactured specifically to hold urine. Manufacturer recomunended use for both
ATin=s was to saturate the foam strips of the scent darts and space them at 10- tol2-ft (3.0 10
3,7-m) intervals near the area to be protected. The manufacturer recommended reapplying
Jripe to tie scent darts at 1{-day intervals. The coyote urine was marketed as effective in
moving deer to or away from specific areas; bobcat urine was similariy marketed for small
mamimals.

Feeding Experiment

We established § deer feeding stations located == 1 kim apart using whole-kernel corn

placed tm 2 adjacent 1.2-m long caftle feed troughs. A 1.5-n high plastic snow fepce was



erected on three sides of 2 5- X 5-m area such that feed troughs were located inside the fenced
areas about 1 m from the back, Corn was added to feed roughs as necessary to maintain a
constant food supply and the amount of corn added was recorded. An infrared momtoring
device (TrailMaster®, Goodson and Assoc., Inc., Lenexa, Kansas LISA} was installed 60 cm
above ground at each opening to record the number of deer intrusions and to avoid recording
nomlarget species (e.g., raccoons [Procyon lotor], fox squirrels [Sciurus niger]).

To condition decr 1o use feeding stations we monitored each station 5 to 7 Hmes/week
for 1 month prior to the experiment, recording the numbzr of mirusions and providing corn as
needed. 'The experiment consisied of a 1-week pretreatment, 2-week Teatment, and J-week
positreatment period beginning 26 April. Feeding stations were wenticul aruong periods
except that urine was applied o scent daris during the treaument period.

Four sites were selected ai randomn to receive coyote urine; the remaining 4 sies
received bobeat nrine. At each site, we saturated each of 2 scent darrs with 6 to 8 ml of the
respective urine and placed the darts I m in front of, and 1.5 m either side of the center of the
entrance. During treanment_ urine was reapplied every ¥ days and whenever precipitation
exceeded 5 mm within a 24-hr period.

‘We initially divided the daily number of intrustons recorded by the monitoring devices
by 2 to determine the number of times deer entered each feeding station, We then caleulared
the mean daily number of inirusions/wesk for each station. We used analysis of varlance
(ANOVA) with repeated measures {weeks) (SAS Inst. Inc., 1988) om log-transformed dara to
compare the number of deer intrusions and amounl of corn counsunied among periods for each
type of urine. I main effects were significant (P < .03}, we used Tukey tesis to determine

which means diffcred,



Trail Experiment

We posirioned a TrailMaster to record deer crossings along each of 4 trails separated by
>11m. Ateach trail on 16 May, we then placed a scent dart 2 m on either side of the
monitoring device and < 1 1 from the trail. The experimental design and staristical analyscs
were conducted identically to those described for the feeding experiment cxcept thar we did not
divide the daily mumber of deer crossing by 2.
RESULTS
Feeding Experiment

The mean {+ L) daily number of deer intrusions differed amang treatment periods at
sires with boheat urine (E = 4.67: 3,9 df; P = 0.03) and coyote urine (F = 28.19;3,94df; P
< 0.01) {Fig. 13. For both urines, the number of deer Imtrusions was greatest during
pretreatment and lowest during postireatment.  For both urines, the mean daily number of
intrusions during weck 2 treaument way 15-24% less than the mean daily number of InTus1ons
during pretreatment.

Mean daily corn conswumption also differed at feeding stations with bebeat urine (FE =
5.80; 3,9 df; P = 0.02) and coyote urine (¥ = 16.22; 3,9 df I < 0.01). Far both urines,
corm consumption was greatest during week 1 teatment.

The mean daily number of deer crossings increased (F = 9.78, 3.9dG B < 0.01)
during the 4-week cxperiment with more (B < 0.03) deer crossings during postiteatment (4].3
+ 5.1 than during pretreatment (4.7 = 1.3) and treatment (7.7 = 2.0 10 18.6 1 8.9) {Fig. ).

The number of crossings during pretreatment and freatment was similar (P = 0.03}.



DISCUSSION

The slight (13-24%) deckine in deer use of feeding ;-‘,ta!iﬂns aficr 2 weeks exposure to
bobcat and coyote urine suggests lnred effectiveness as a chemical barrier. That deer use
continued 1o decline during posttreatment suggests deer mav have learned to avoid the feeding
stations, Alternatively, the observed decline in use during April-May may be attributed o
increased availahility of highly nutritive grass and forbs. Also, decreased use of feeding
stations could be in respunse o decreased movements of female deer during parwrition.

Bobcat and coyote urines were marginalfly effective in deterring white-tailed deer from
enfcring feeding areas and ineffective in reducing deer use of established trails. Sullivan et al.
{1983} and Swihart et al. (1991} found thar bobeat and coyote urines applied directly on of
adjacenr to food suppressed conspmption by white-tailed deer and black-tailed {Q. bemionw,)
deer. Tn these stmdies, uring applied directly on food suppressed feeding more than did urine
placed adjacent to food. fn our study. wrine was applied about 5 m from the food. Thus,
effectiveness of predator urines increases as the distance befween the urine and food source
decreaszs, and effectiveness is maximized when urine 15 applied directly to food.

The inabifity of urines to substantially rednce deer intrusions at feeding areas in our
study may be related ta higher deer densities than observed in other studies; however, the lack
of reduction m deer nse of trails was [ikely not. We are uncertain why deer use of trails
during week 2 trestment and posttrsatment focreased.  Onc possible explanation is increased
movemenis of female deer to forage post-parturition.  Also, the Ineffeciiveness of using
predater odors such as urine to deter white-tatled deer from specific arcas such as trails may
not be applicable t0 marmmals in general. For example, Sullivan et al. (1988) documented

avoidunce by rodents of burrows treated with predator odors. Effcctivencss of repelients



appears related o the relative atractiveness of the malerial or area being protected (see Belant
gt al. 1596h).

Effectiveness of predator urines may also be related to the relative threat perceived by
the prey {Swihart et al. 1991). Swihart et al. {1951 suggested that white-tatled deer are more
alarmed by the presence of bobeats than coyoies. Aversion 1o predator oders may be innate,
suggesting that habifuation should not occur (Muller-Schwarze 1972, 1974). Howevcer,
habituation to learned avoidance of predulor odors may occur if reinforcement 18 lacking.
Bobcats have not heen present in northern Ohio for > 50 years {Gottschang 1981}, Thus,
while-tailed deer on PBS may have overcome their innate aversive response 10 bobeat urine
hecanse rejnforcement 10es ot occur. Wea have observed coyotes chasing white-tutled deer
and carcasses of deer apparently killed by coyotes on PBS; however, the relative importance of
deer in the diet of covotes o PRS is unknown.,

Althogh divect application of predator unncs 1o food can suppress fesding by doer
(Suilivan et al. 1988; Swihart et al. 19913, predaior urines were only marginally effective in
excluding a high-density population of white-lailed deer trom establishing feeding arcas and
ware incffective in reducing deer use of trails. We conclude that predator urines used as a
chernical barrier would be only of limited value i deterring deer from arcas containing desired
food and from using Aivport TUNWWY Areas.
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Fig. [. Mean daily number of white-tafied deer intrusions and mean daily corn consumption at
sites with coyote or bohcat urine by week, Plum Brouk Siation, Erie County, Ohio, April-May

1996, Capped vertical lines represent 1 standard error.

Fig. 2. Mean daily number of white-tailed deer crossings on trails at sites with coyote urine,
Plum Brook Station, Eric County, Ohio, April-May 1996, Capped vertical lnes represent |

stanelard crrer.
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APPENDIX 8

Bird Balls - Fail Proof Barrier for Waterfowl

Wildlife Control Technology Inc,
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Bigh winds ca s nel ahrisino ab pofnis of gitachnent re-

- TIRED OF ENSTALLING, REPAIRING AND REPLACING NETTING COVERS?

Inragine Lhis:

uick insteliatioa femmey ball comuninera meo o b,
Bdrds coz hallz, not ligudil, and move on Le fiod wster,
St and wind - simoty @ bresee o bin halls
Feolhing fea toar or hreak anerl.
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They wall nor blow away,
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names. Bind Bads ars blow molded HDPE. Mo plugs or
niegeile odnt el imjeciion fudlire sess,

Portability of netiing syeiem is not an option. Bird Bally
can: b packed and tmunsnoried 10 anether basin for reuse.
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Bty reducs nslora] degradetion caused b owolagiesiion
end photodscomposition reaniting in a small savings,

Heat loss and evaporation are nol mducel by weliog
Adrimsiile cach hellow halt ereates an insudation hamisr,
retinng bear, The sobmion remaine closer 1o peak opare-
fzp terparatore. Balls fonn o dlose packed blanket over
Q1% of Tapisict - s gra Reenthy raducing evaporation,

A eortsnon probliotn For sowe operstions begins with the
acrival of dowvhs and othar proiected razretcty binds, 7.
quiring frssrraring houts of specit care o remove e ga-
tangled bivds from the tet. Follew-up reports and fines
requined by E1.8, Fish end Witdble Service ars a thing of
the past with the ase of Exro-Made Bird Balls,
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TR VISION

BALANCING
INDUSTRY AND
WILDLAFE WiITH

INNOVATIVE
FRCDUCTS AND

SERVICES

.,:,.-bég}}- .{:-_/.ﬁ_‘& __'l:l""l Lo
Cuyr Mission

Oy mission {5 to assist clients in
achieving cost effective

soluzions for all types of wildife
darnzge pm-‘aiems utilizing
innovative and scientifically
hased conirol servicas and
roducts.

O profects cover a wide
variety of applications, ranging
frenn raptor catch and rekease,
migratory hivd profection,
~uisance wildlife trapping ans
camprehensive rodent contial.

Qur Record

Since 1978, over 1,500 comrmerdial and govern mantal sectar
cliznts have henetited from Wildlife Control Technology's
innovative approach o solving nuisarce wildiife maragemant
nroblenis.

ST ’:'-'.T'-".'i"""‘"'--':"-':"'?'-"'iff "“" R

T e S ek

¢ Well cauipped to coordinzte and implement whiddlife, bird
and rodenit control projects.

s Utiizes a small staff, comprised of a principal biologist, fieid
hickogist. epvironmental engineer and fisld fechnicians 1o
evatuzte and implement control projects.

o Staftis trained end operaies in a professionsl manner with
an emphagis on meeting or exceeding our clienis
nerformance and slis safetly guidelines,

e Paintzins a# icenses, insurance and equipmant necessary
ior concucting nuisance wildlife management and control
]
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Licenses ang Permits

Siate of California Lioenses
¢ Agriculmra: Pest Condrol Business License 0
& Structural Fest Control Business Licanse B

Ladividual Licznses

Past Control Advisor License

Cualfiad Appicater Licanse

Cualified Applicators Cenifleats

Structueal Pest Conttol Appdealos

Ragisteted Civil Enginesr 5TV
Crade |7 Tesztment Chierator #0OBIY

i

LN T

Restrictad hiaterials Permil
4+ Fresng Counly

Tapping Feemit
e Calitsmnia Depariment of Hah and Gamne Doz

fldlife Contre? Technology, Inc. is 2 woman-owned, smadl Diisdtess.



Aerospace, Military Caltfornia, U.5.4.

Wiiglive Contro! Technology deveioped and implemented bird air strike harard srograms for the B Toro
marine dNaval Alr Slattorns and the Sacramenio intemational Alrport Vhe B Toro fadiity ernloved WET &
ceveion & walning program 1o enabie onsite personine! t0 conduct an establish pird air strike pofioy. 7
Sacramentu @rminal reguested a finld program to deter several differant specizs of hirds that use the facifty
A5 2 roosting, faading, nosting and loafing site. W works with the L5 Navy o commorands that roost on
radar E'GUI"_‘_‘_'FT'T., =nd with U5, Alr Force, Lockheed, Rockwsll, Northron and McConnel Douslas, on owis,
ravens, and pigaens at facilitjes where confamination is a2 problem,

Agriculture Sanacge, U.8.4., Mexice, South America

Managing oivd problems in high value cash crops ‘.*., 1 specizliy niche ior Wildlie Controt Tec hmdrgv The
L.o*iar inss from bDird damane o wineftable grapes, ueberrlh, 'F-,jv, chierries, aopies and sirawberries reqguives
contre programs dhat i lossas o 1% or ess. Our knowiedge of bird behavior and management
technicues has fostered a client hase of over 7000 srowers in the LLS. alone

Factiities Matntenanses Wegtern L.5.5.

+“

ing facilities freguenty cal on Wigite Control Technalogy to sofve 2 wine
variaty of o --:Jcsierra creztes by birds in suctures, ‘*"‘mn.e*m rarge from unsaniany conditions fo salety
hazarss, both of which escalere maintenance costs, 3 Haepitais and food processing p-m’rs sspecialiv uiliiz
QU resoures 1o corashy wiih health slaadarde. Much of this work s with et swallows, pigsons and guis

Fachity enginaas al naw a;ﬂ-": e
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Mining/ D Canads, U.8.4., Mexico, South America, Asia

Wikdife Control Technulogy began working with the precious metal mining and off Indusirles in the early
1980s. Regulstory compliance was requiring the development of technigues o exciude migratory
waicriow! from the toxic solutions basins and oit pits used by these industries. These projedts reguirs
extensive working knowindge of envirenmenial condiiions and materials imitations at sea leve! to altifudes
af over 10,000 faet

Fetroledn L84, Sowth America, Malavsls

F

Witdine Contral Tedhnology began work in the petrolsum indusiry in the Californds off felds. This has led o
work 1 Venerusla snd meast recantly Malaysia. B is a challenging indusiry baceuse of the wide range o
process bauits found In reiention basins.  The siructures at & refinery lacliiy arelike 2 artificial nabitat and
hecoma very attractive o birds, Each facility presents a unigue set of drcumstances Hhat requires the
cregive use of vears of figlt experence.

ity Galifornia, L.8.4.

Tiectrical power generation and ansmisson i an industry that needs asdstance when lage suiens of
hirds roost on tower shuctures of on substation facilittes, Wildiife Contro! Technology has cunducted meny
bird hazing wrogians 0 deter binds fom tiese structures In Central Calfornia. Migrating sfarings,
comefimes numbering in the thousands, and thelr accumialed feces o mstiators during wet weather have
cauvsed power shore clroviis resulting In badly damaged eguipment
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industrial

Southern Pacific Ratroad
Cerlainleed

roster Farms

Producers Coitan (3§ o,
i Jmion Pacific Ralirosd
pendota Biomass
Coastal Chenn inc.

TriState Construcion

CORF Engineers

Commercial

Katser Parmansnts Hospital

Mountain View Cemetery
Riverside Golf Course
San joadguin Cotntry Club
Sanwa Bank

Head Start

mMontersy Plaza Hote

heyron Real Estate Management Co.

Representative Listing

Ceniral Lalfornia Rapion
Chowenilia, CA

Tresno, CA

Fresno, CA

Lathrap, CA

Mendots, CA

Baltle Mountain, MNY
Beilviie, WA

Spokane, YWA

Fresnp, CA
Frasrno, TA
Frasne, CA
Fresno, CA
Fraene, TA
Hanfﬂrd,. A
Monterey, CA
San Ramon, CA
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Agricuiture

Chateat: Mantley

Riordan Orchards

i iafliaiar Ovchards
Stevenson Orchaids
Ketteman Pistachio

Sray Woll Vinevards & Celiars
Cerawan Farming
Critchlev Farming
Wildhorse Winery

hesz Colcrade Vinevards
Heltnan vineyards
VWhetstone Vinsvards
King Ferate Vineyards
Pindar Vinayvards

Big £ Farms

Burrawing COwi Vineyards
honte Xanic Vinevards

Representative Listing

Pavson, &7

Clowvis, ThA

Fresng, TA
Hanford, CA
Kettaman iy, TA
Thakchiirel, TA
Sanger, CA

Saima, A
Tempiusiarn, CA
Paijsade, TO

Dhxon, NM

Santa Fe, NM
fugene, (R
Poconic, NY
Riverhead, NY
Ciiver, BY - Canada
trisenada, Bala - Mexico
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Mining/Oil/Petroleum

Chevrarn Ol
Chemgold
Shelb O {SWEPY
Unioi Ol (UNOQCAL
Cripple Cresk & Victor Gold
Barrick Cioldstiike
Kirnross Candelaria Mining Co.
Chevion Chamica:
swronas Penapisan
Lagovar Sk

Western United States
Yima, AL

Bakersiield, CA

San tuis Obispo, TA
Crippe Creek, CO
Carlin, N
Hawitanms, Y

Rock Springs, WY
Miclaka, Malaysia
Caracas, Yenezuefz

Representative Listing
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Frasno Degariment of Alrparts
Lackheed

Representative Listing

Acrnspace

MoDonnel Doudas

Rociwell
orthron
Sacramento Department of Airparis

Facific Sas & tleciric

Facific Bell

Cast Bay Municipal Uty District
North Bay Regional Water District

Tresno Matropolitan Flood Controd DRistrect

Sacramento Municipa Uittty District

Burhanlk, A

Frasneo, A

Paimoale and Burbank, CA
*aimndate, CA

Paimdale, CA
Sacramento, LA

aliforinia
Central Celifornia
Faidiein, CA
Fresac, CA
Sacramenio, TA

Californiz
'd
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Representative Listing

Covernment

U5 Al Force

L5 Armmy Carps of Engineers

US. Navy

Californiz Departmert of Food & Agricuiture
{alifornia Denartment of Transportation
LCalifornia Stare Pari Service
Departmen: of Water Resources

L5, Forost Saivice

Californiz Alr National Guard

&L Fresno

Fresno City Colege

Tiny of HManford

sterced Unifiad Schoo: Gistnict

Kings Canvon Unitied School District
Federal Avialion Administralion
Sacramento junior Colege

Sacramente Unified School District

Western Linlled Staies
Western United States
Western Untied States
Canifornia

Californig

Califomia

Cahtornia

California

Fravno, TA

Fresnho, CA

Fresno, A

Hanford, {A

Marced, CA

Reegiey, CA
Sacramento, A
Sacramenls, TA
Sacramento, CA



Representative Rodent Contrad
Projects and References

Fouthern Facific Transporiztion Compamny Tenfraf Calforniz
Wiidhits Cantre! !'—"Cl‘.l;{_‘ilﬂg‘; Inc., perfonms seasonal ground souiivel controd on SPTC

rainting ang selonsan rac "r-:m* Bakersfield, CA to Sacramento, AL Waork 1y perlonmed from o FlvRadl
vehicis E{?i:ij‘:}pi—:d with: auiomared hait Loy caders,

PLE. Armry Corns of Englnesrs Comtral Callicrnia
Wwiiakte Contro! Technology, nc., performis seazenal ground squinret and gﬁ oher comirg! st camp ground
and gam sies at various USALE faciities in the cent ?‘"E vailey, Currenty WT iz completing condracts af
Hine Hat {.:.::I Flensiev i.akes. Croond Soulrrel control world s pericrmen _mng o profie brit siztions with
ani-cosstiant baits, Cophars are reated below ground with antbcoaguiant ball, ueing & hang h=2ld probe

arit diﬁpehser.

Fraspo Metropofiian Hood i‘ﬂﬂ:mf Dlstricd Fresno, Califorais
Wwildiie Control Technoiogy, ing. provides maonthly and D seEsnia rooent conly 9? services on FAECD finod

comtrol structures, Conhers, g,mwﬁ ﬂ--:"n—:‘-s ang meadow mics have Been weafed over the iast saven {71
vaars, Wiidihe Coniror Taohnoingy, ng., uses Lol resiriciad and rmn—r@svictec roGentcite a’s:-s:ria!s. per

izhal smeoficaiions and apnroprias LUse ConGifions.

AMounizio View Coalnetary Frogma, Cafiornis
Wit Domrcd Technoiogy, inc, provides weskh g;-,‘;-,.&r contra! for mainterance of Wl and oiher

iandicaped areas. Soghers are Woatsa hafow gr “und veith acuUie toxicant bails usi ng & hand heid o ﬂfi&‘ ard

Alsnemse

Sar foacuin Tounby Siuh Fresmo, Calffornin
dliie Contrel echnology, ina, ;...'::m.'a::ﬂs weakly gopher and ground squirret control for

mzininnance of groons, wee's, fnhways and othey lancsoaped areas, {round ‘mu"fﬂ CONEOnWoR IS
sortormed sing locking halt sintions with antl cea vian: balte, Soohars ave freadad helow sround with
[=J s

noute towiaant aits, using 2 nand bedd srobe and clpanser




Responso Tie and Avallabiiizy
Wiidiife Control Technology, Inc., mzintains :tde{,,ua
sehiedules of our clienis, Any work comraciad o) "'dH 2

g W mazet the varlots contrath completion
o .t"*! Technology witl feceive prompt attention.
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i . 4rd 1

Due o the seascnal and dims specific nature of nuisance wilolife control, scheduliing of work w
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coorginated with 4 Lllem repraseniative o lisure aporoprate responee e and contrzad commnlation,
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When the need for amergancy o
given where possibie,

onirob senvices arise, W will insure that priority response time is

L
)

General Liabiiiay

- WanSsurslan Insurance Senvices, Inc lzanefts Heinrichs 20% 885871487
Yehicle
. Sipte Farms dnsorance Company Lap Tnns 209437 1890

Workers Compensation
~ WanBeurden insurance Services, o
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1. iIntroduciion

Several methods oave been developed to dingnose the extent of ©ae bird strike
hazard to adrcraft. Examples of these methods include the implementation of wildlife
monitoring programis, bird aveidance models and radar surveillance techniques.
Although these methods are effective nillustrating the clurrent or historical avian
-hreat to aircraft, all of those methads are ircapable of predicting changes in this threat
peyond the limnited sidll of a eack-persistence forecast. This paper describes the
development of a Jorecast maodel that predicrs changes in the times and albdmides of
avian flight based upon (he physicat and dynamical processes that govern this flight.
The goal of this research is to develop a comprehensive bird flight forecast and
information system that combines the aforemreniioned diagnostic and {orecast
technigues to reduce the bird strike hazard to aircraft.

2, Model Theory and Development

Mumerous stuldies have examined the relationships between tird abundance,
distribution and flight patterns and such variables as hahitar, gengraphy, weather and
ciimate. For examgle, DeFusco [1994) correlated geographical, meteorolsgical, and
physiographical variables with the distribation and abundanee of Turkey Vuleires in
the United States, Kerlinger {19589 has showrn that the flight strategies of migrating
hawks are often influenced by geographical and meteorological facrors. Finally, several
srucies have examined the dependence of avian soaring flighr on diurnal fluctuations in
thermal intensity (Haugh 1972, 1974; Laridn, 1982; Pennycuick, 1989). These
relationships form the backbone upon which bird abundance, distribation and flight
forecast models could be developed because the varisbles that govern changes in these
patterns are often predictabie,

The bird {light forecast model (BFFM} currently under development is designed to
explic’ily model those processes that govern avian abundance, distribution and flight
patterns. The aceuracy of any forecast model is Witimately dependent upon the
strength of the relazionships upon which tne model {s deveioped. Establishing solid
relaonships requires the proper identification of those processes that govern avian
abundance, distribution and fligh: patterna, and the gathering of data necessary to
develop these relationships. We are currently exploring these relationsnips for severa
specics of birds. These species inciude American White Pelicanrs, Turkey Vultures,
Black Vultures, Swainson’s Hawks, and Red-Tailed Hawks. Preliminary results from
our study of American White Pelicans follow.

3. Preliminary Eesclts
a. Dta and Methodology

During June and July 1997, we monitored the movements in the Fallon, NV area of
L2 American White Pelicans instrumented with zatellite relemetry transmitters. Two
two-nersen teams foliowed these pelicans during their daily flights, obtaining high-
resclutior: altitude data [at spproxdmately 70-second intervals) from the transmitiers
attached to these birds. Each tearn alsoe made observations of bird behaviors and
weather conditinns when possible. These deta are currently being analyzed in relation
15 the habitat, geography and wegther observed in the area. This paper describes the
relationship betwesn pelican flighe wltitudes and changes ‘n the weather ag discovered
¢uring this feld stizdy. Prelimivary results from this analysis suggest that by
predicting changes in environinental {actors we can predict chianges in the Cmes and
slritudes of pelican dight,



B Resuits

Figure 1 illustrates the temporal evohition of the flight envelope for one
instrumented pelican on ¥ July 1997, The morning data were gathered as the pelican
completed an approximately 100-kon dight from its foraging grounds to its breeding
coiony. After a brief stop at the weeding colony, the bird returned to its foraging
grounds via the same route. This figure shows that relatively low-level flight in the
merning evelves into higher-level flight during the afternoon. This increase in flight
altitudes is retated to an erease in thernal depth and intensity througheut the day.
Figure 2 illustrates the tempora: evolution of the flight envelope for the same pelican on
1 July 1997, In contrast to dzure 1, the ight envelope does not continue to increase
throughout this day because the sinkong air asscciated with a high-pressure system
lirmited chermal depth during the late morning and early afternoon. Given that the
primary moce of flight for American White Pelicans is soaring flight, these results
suggest that forecasis of thermal depth and intensity can be used to forecas: the tmes
and alritudes of the pelican llight envelope,
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Figure 1. Flight altitudes for pelican 5720 on 7 July 1997,
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Tigure 2: Flight altitudes for pelican 5720 on 1 July 1997,



Figure 3 illustrates the forecast thermal depth and observed flight aliitudes for one
insimented pelican on 16 June 1997, As thermal depth inereased throughour the
morning the altitude of the pelican flight envelone also increasec. Furthermore, ihe
fzht envelooc remained in the middle of the thermal layer. A comprehensive statistical
analysis of ail telemetry and meteoralogical data is currently underway to vesify the
atrength of these relation ships,

Altitude {FT)

10:3Q 10 d5 11:00 1115 120
Tima (LT}

Figure 3: Flignt altitdes lor pelican 5722 [dots) and thertnal depth idine) for 16 June

4. Discussitr

1907,

The velue of wildlife monitoring programs, radars, and bird aveidance models in
reducing the bird strike hazurd 10 aircraft ‘s significant. These tools combined are
capahie of providing inforipalion on historical and real-time changes in hisd abundance
and diswzbution patterns. Unfortunately, these fools are either diagnostic or
climatological in nature, and thersfore provide little detailed information on expected
changes in bird abundance and distriburion patterns. Anticipating changes in these
patterns arior o thedr nccurrence is oritical to redueing the bird strike hazard to
aircraft. By combinirg wildlife monitoring programas, racars, and bird aveidance thodels
with bird flight forecast mod«is it s possible 1o develop an effictent and accurate bird
flight forecast and iniormation system. This system would provide miormarvor 01 past,
presant, and predicted bird abundance and diseeibution patterns, and could provide
this information in & similar manner as weather information is made available to the

aircraft community today.
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APPENDIX 10

Selected Articles from The Chronicle Journal
(Thunder Bay, Ontario)

Birds and planes fight for spuce around airporis
Pesky seagulls concern airline representatives

Airport hunter keeps animals away
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THE CHRONICLE-JOLRNAL

Pesky seagulls

concern airline
representatives

THE CHRONICLE-JOURNAL

How to keer pesky seagulls and other birds

uway from airports will be the facus of a two-
day confrrence in Thunder Bay next wesk.
Hepreseniztives from airlines, wastz mar:

agament corapanisas, Transport Ceneds, a6 wall

a3 the 1.5, and Canadian mititeoy, are 1o mect at
the Valhalla Tnn beginning Tuesdas

Tie 5ird problem was highlighted at Thua-
Cer Bay Alrport last August when ahollla dozer
gnlls ot sucked into the engine of 2 feparting
DO jet, foreine it to short it= filghs,

The airport is a resting spot for birds e -

twesn the eiy dump and a resting greand at
the Mission Island conservation zrea,

The conference ticludes a kaynot2 address
Tuesday by 2 wildd fe expert and afield trip lat-
ex I the afternoat.

THE CHRONICLE-JOURNAL

Serurde

1

43"

fiine 6, 1 9?5‘

CANADA IN BRIEF

Rirport hunter
keeps animals away

EDLIGRTON (CF) — Ever slnee his
boyhood on a farm where 2o studied and
tracked wildlike, Mike Bott has hated
Eiling animais. That's why his Job today
invludes siooting at them on a daily ba-
515 — ancd missing.

Bott iz the Bdmonte: International
Ajrporl's wildlife control officen

As such, he patrols the 3.000-0dd
hectares oF sirpare land o keep It clear
of birds and animals that might get in
the woy of airplanes that can land as of-
ton sz every fwn minstes,

*T demr't eqjor killing things,” said
Boct. who is wearing his trademark Dlue
overalls and camontlage-colored base-
T:adl har,

"y rethod s scering them,”

& two-day conference is currently wn-
der way at the Valhadla [nn o discuss
ways to keep bivds away fom zirposts.

Tuesday, Juie ¥, 1998




APPENDIX 11

A Techniques Manual and Video for the Management of Problem
Urban Canada Gecese






P L

Arthur E. Smath

Department of Wildiife Ecology

1630 Lingden Dr., Ren #2276

Umversity of Wisconsia

Madison, WI 53706-1598

(608) 263-5687

A TECITINIQUES MANUAL AND VIDEO FOR THE MANAGEMENT OF PROBLEM

URBAN CANADA GEESE

ARTHUR E. SMITH. Departinent of Wildlife Ecology, 163G Linden Dr., Rn #226, University of
Wisconsin, Madison, Wisconsin, UISA 53706-1598.
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Costz Mcsa, CA, USA (T.P. Safmon, Bus. Mgr., DANR: Norih Region, University of Calif,
Davis, CA 95616-8375 hitp:/iwerw davis.com/~vpoiwelcome. k),

ABSTRACT: Social ardd management problems associated with urban Canada geese (Bramnia
conadensisy pre increasing in area, scope and magnitude.  Although there are many articles on the
management of urban Canada geese, none provide enough information for & reader to understand
the impact gease have on different people, the evology of the urban goose, evaluate the
affectivaness of potertial comiro! oplions, choose apprepriate management techlﬁques;_, and then

implement the chosen technigues. We present 2 mannal and video which i combination, we



believe are not deficient in any of these areas. The videe is intended to increase the awareness
and knowledge of hsman/zoose contlicts in yrban and seburban environments. The manual
covers the biology of Canada geese relevant to problem management in an urban seiting and 4
comprehensive fist of management tachniques. Detailed insructions for implementatios, permit
requirements, sourcea of equipment and supplies, and a discussion of advantages, disadvantages,
and characteristios, are inchuded for each tochnique. To assist in choosing and locating

apprapiiate techniques, quick reference summary tables are inchuded.

KEY WORDS: Lirth control, Canada peese, habitat modification, hazing, removal, techniques

manual, urbar wiidlifs

INTRODUCTION

Canada geese are perhaps the most widely recognized bird in North America. Geese flymg in
V-formation signal changes in seasun and for many people have come to symbolize nature and
wildlife. Canada goose mamtbers were once reduced to the pomt of pear eiimination i most parls
of North America by unrestricted egp harvest, commercial huntng, and draimng of wetland
habitat. Thanks to enactment of strict harvesting regulations, creation of prolective refuges,
changes in crop planting and harvesting techniques, and creation of large, open grassy areas,
Canada geese have rebounded and are no lopger 2t risk. This astounding recovery is partly due to
the fact that Canada geese are opportunistic and readity adapt to urban and suburban areas.

Scientists recognize several “races” or subspecies of Canada geese. The geese most
caommonly found in urban areas during spring and sumreer are called giam Canada geese (Bremia

cenmaclerivis moocingery and are the largest of the races. Giant Canada geese have undergone a



phenomenal population increase from ondy a few thousand in 1963 in all of North America
{Hanson 1965) to an estimated 1.1 million in just the ceptral U8 jn 1996 (Wood et al. 1996}
This prowth rate is nat peculiar to Morth America; in Britain there has been an estimated 8%
anmual increase in murmbers of Canada geese from 1976-1991 (Allan et al. 1995). Although a few
geese may be desirable in a park, suburban pond, or backyard, such small populatioms merease
rapidly and usually tead to problerns which can be very difficult fo control. Conflicts between
Canada geese and humans in the urban enviromment have increased as goose populations have
increased (Conover and Chasko 1983). Problems may be only a anisance, such as droppings,
aggressive bebavior, and noise, or may represent a serious environmental threat or potential rigk
to husman health and safezy.

As aresult of the increasing numbers of geese using urban areas, soms mMmajor metropolitan
areas in the vpper Midwest and Northeast are faced with the increasing chalienge of balancing
Canada goose use of urban sites with umar needs, A each nmanscipality, wikilife agency,
concerned citizens group or private organization has realized a inuman/gocse contlict, they have
discovered a single reference contaimng basic Canada goose management information is lacking,
1n some cases, local witdlife resources agencies have developed an informational bulletin or
handout summarizing the dynamics of human/gooss conflicts, cullimng potentisl (and sometimes
only favored) management techniques, and usually ending with phone sumbers of the agency.

We have developed 2 techniques manual and videe which will reduce the foad on the
rescurces of wildlife agencies to produce summary brochures or answer marty questions over the
phone. The combination of the video and mannal will cover the problems associated with Canada

geese in urban/suburban envirenments, Canada goose biclogy, state, provincial and federal



regulations relevant to Canada goose management, techniques applicable 1o goose management in
urban enyiropments, and a wide list of suppliers.

The viden is intended to increasc awareness and knowledee of the human/goose problem,
particularly the human dimensions components. It is 28.5 minutes long and is styled similarly to
Public Broadeasting educational shows. The strenath of the video is its ability to introduce the
problems asseciated with human/goose conflicts to policy makers or general audiences. A
summary of typical buman/gooss problems are introduced, allemative views from individuals with
ditfering backgrounds are presented, then overviews of commonly used management techniques
are shown.

The manual contains enough technical information that it may be used as a reference manual
by professional wildlife biologists. However, it is writien in a style that ordinary citizens can
understand. The manual covers Canada goose biology as it relates to the urban/suburban
ervaronmeni mcluding descriptions and general behavior, breeding behavior, nesting, molting,
migration, and mortality. The Migratory Bird Treary Act requires perinits to harvest, or even
handle, Canada geese. Information on US and Canadian regulations and permits concerning
Canada geese is provided, including some example permil applications.

A section of the manual is devoted to the weas of maiching the ecology of the geese with
vanous fechnigues and the importance of developing an integrated management strategy. This
inchudes estabhistnnent of management goals, publicity, combining techniques for enhanced
effects, and potential problems and advice for field personnel when applying certain techniques.

The largest section, and the focal point of the manval, is techmiques. This section represents a
sincere effort to document the state of knowledge about urban gDU;EE maRagement practices as it

existed in 1997, The primary intent is to provide a list of techmiques currently in use or previousiy



tried to alleviate human/goose conflicts in urban aress. Some techmques are bighly specialized,
site-specitic, or may best be nsed in combination with other techniques. Thus, no attempt was
made to rate or scale the techaiques from “best™ to “worsl.” Techniques are categorized on the
basis of impact on geese (from least to greatest), prohibiting feeding, habitat modification,
repellents, hazing/scaring, birth comral, .and rertoval, Within categories, groupings are based on
similarity of techniques, Each technique is filly described and cited to the original studies ov [ot
further details. Each techuique is also related to the part(s) of the goose ecology it affects, and
strengths and weaknesses discussed. If a technique’s effect may be enhanced it used in
canjunction with anether. the combination 15 noted.

Following the techmiques section is 2 continent-wide Hsting of commercial suppliers of the
preceding techniques. The compilation was made from a thorough literaturc scarch, however
some suppliers were undoubtedly omitted. This table s provided as a conventerice, and no
endorsement is implied for those included nor were amy suppliers mtentionally amitted.

The final section cansists of a sunmary look-up table for the technigues. Each technique is
summarized by its strengths, weaknesscs, qualitative cost estimates, {iming and arca of
application, permits required for implementation, and a page mimber referencing its detailed
description.

When these products are available, announcerments will be made on The Wildhlife Society
(TWS) and WDAMAGE email fists and in the Probe and TWS Wildlife Damage Management

Working Group newsletters.
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ABSTRACT: We stodied the survival, movement and harvest of intra-state translocated juvenile

Canada geesc {mosily Aranta canadensis imaxima) released at state wikdlife areas (W As) in Ohio



and Michigan, 1988-23. Our objectives during this study were three-fold: first was to determine if
the physical stresses incurred during translocation had a detrimental effect on the geese as
measured by survival, second was to neasure the return rates of transfocated birds to their

origing] capture sites dunng the breeding season following translocation and third was Lo
imvesligatle the contribution transfocated geese have on sport harvest at the release sites;, We also
compared the perfortnance of two sutvival model selection {echnigues, Akatki's Informaton
Crteria {ATC) and a modification of AIC, Quasi-likelihood AIC {GAIC).

We found that for WA release sites with both translocated and resident juvenile cohorts,
first-year survival estunates should either be combined over groups or would retain estimates with
confidence mnterval overlap suggesting no measurable adverse effect on survival brought about by
transiocatron. Therc was no evidence of any return of the transiocated geese to their original
capture sites bv the first breeding season after release, unlike resident urhan or WA geese.
Translocated geese also had very similar observation and recovery distributions as the resident
WA group during the first hunting season afler release. Compansons of first-year survival rate
estimates indicated that resident urban juvenile groups had more than douhle the survivil
probabilities than urban geese transtocaied to WAs and then released. Throughout all survival
anafyses, A1C and QAIC perfornied very similanily, even though there appeared to be evidence of
nonindependence in the capture-recapture data structire.

We couclude thal Lhe Lransporiation process during inlra-state ranslocation does not
appear to adversely affect juvenile Canada goose survival, and that translocation and release at
state WAS is an effective management technique alleviating local musance problems associated
with juvenile geese while concurmently providing harvest opportunities at the release sites, This

technigue retains the goose-Tesource within staie boundanes, allowing recovery ol Lhe



Th., "

technique retains the goose-resource within state boundaries, allowing recovery of the
translocation cost through assessments and licensing fees. These results may not apply when
translocating intact family units, groups of oniy adults or groups including nonbreeding adults and
juveniles.

KEY WORDS: Aranta canadensis moeciing, giant Canada geese, harvest rate, Michigan,

movemets, nuisance, Ohlo, resighting rate, survival rate, translocation
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“No Airspeed Restriction™ Bird Strike Report - FAA






FAA/ASRS Telecon Agenda
February 19, 1598

{11 ASES [ntakes .
{2} SRs Received Sinee the February 5 Telseon

(31 Air Traffic Incident Breakdown: (NMACs, Pilot Deviations, Operationa! Errors, Emergencies, ¢1c.}

{4) Alert Bafletins {ABs) and For Your Information Notices (FYTz)

(5} ASY-1 Alert Items selected from 86 reporls.

Ttemn Wo: 1

A, An air carrier B727-200 flight orew, departing LAH, reported multipie bird {geese) strikes.

B. The stixes occurred at 6000 feet and 280 knols speed.

. Damage was extensive to the wings and nose area, and incfuded loss of power to the Mumber One engine. Numbur
Two and Three engines were also damaged.

D. The flight deciared an emergeney and returmed o JATL

E. The reperters contend that ahove nonmal speed permitted at TAH under the
“Na Airspesd Restriction” test program may have rednzed thelr visnal -eaction time.

@ Tha reporters contend that above normal speed permitted at [AH under the

“Nn Alrspesd Restiction” test program may have reduced their visual reaction time,

Caliback Done: Yes

Fuollow-Up: Recommend For Your Information Netiee the 1AH Alrpoct Manager

and TAH Alr Traffic Manager, with copies to ASY-300, AFS-000 and ATX-400

w1

ACCESSIGH NGO 1300448, 3315, 390699,

DATE OF DCCURRENCE ML

FEPORTED BY © FLC PERSONS FUNCTIONS: FLC,PIC.CAFT; FLC.FO: FLC,50,
FLICHT COMWTHTIONNS : VMO

REFERENCE FACILITY D ; TAH

FACILITY STATE X

FACILITY TYPE . TRACON

FACILITY IDENTIFIER : TAH

AJRCRAFT TYPE : BTRT-200

ANOMALY DESCRIFTIONS INSFLT FNCOUNTER/OTHER; ACFT EQUIPMENT PROBLEM/CRITIHCAL;

THER
AMNOMALY DETRCTOR v COCKRITLE






ANOMALY RESOLLUTION . OTHER
ANOMALY CONSEQUERCES  : ACFT DaMAGED

NARRATIVE:

ON CLBOUT FROM IAH, PASSING 6000 FT, ACCELERATING. EXTREMELY LOUD
BANG, FOLLOWED BY INTENSE VIBRATION IN AIRFRAME, AND KOISE LEVEL IN
COCKPTT INCREASED TO THE POINT WHERE COM BTWN CREW MEMBERS BECAME
VERY DIFFICULT. INITIALLY DID NOTKNOW WHAT HAD HAPPENED, BUT FO SAID
‘BIRDS.” | BECLARED EMER, AND ASKED FOR IMMEDIATE RETURN IAH. I TOLD FO
TO SLOW ACFT DOWN, AS WE WERE AT 280 KTS, PARTICIPATING INIAH'S TEST TO
ALLOW SPDS 1JP TO 250 KTS BELOW 10000 £T. WE TURNED TOWARD ARPT AND
STARTED TRYING TO ASCERTAIN WHAT PROBS WE 11AD. THE NOISE LEVEL IN
COCKPIT WAS S0 SEVERE COM WITH FELLOW CREW MEMBERS AND CHKLIST
READING WAS NEAR JMPOSSIRLE. (I DID GET S0 TO MAKE PA TO PAX) IT BECAME
APPARENT THAT WE HAD LOST ENG #1 AND ALL OF FO'S PITOT STATIC INSTS. FO
CONTINUED FLYING, USING MY INSTS, AND I WORKED THE CHKLISTS WITH 505

1T WAS IMPORTANT TO NOTE THAT ONE OF THE MOST IMPORTANT
FACTORS THAT LED TO THE TIMELY AND SUCCESSFUL CONCLUSION TO THIS
TMER WAS THAT WE HAD 280°S, AS WERAD A CHK SO GIVING JOE TO A NEW HIRE.
HAVING THE 2 OF THEM TO RUN CHELISTS AND ACCOMPLISH ALL THAT HAD TO
BE DONE, PLUS KEFPING THE CABIN AWARE OF OUR SIT, ALLOWED MORE
FREEDOM FOR MY COPLT AND ME TO CONCENTRAFF ON GETTING THE ACFT
SAFELY OM THE GND. THE MOST IMPORTANT THING TO ME WaAS TO GRT THE
AIRPLANE IMMEDIATELY ON THE GND, AS 1 DIT NOT KNOW TF THE REMADNING
ENGS HAD INGESTED ANY BIRDS OR FOD. (T SUSPECTED FROM THE NOISE, WHICH
WAS LATER CONFIRMEL, THAT WE HAD LOST THE RADOME. IN FACT, #2 ENG ALSO
HAD FOP DAMAGE, BUT WAS NOT FOUND UNTII. POSTFLT.)

[ TOOK CTL OF THE ACFT ON FINAL AFTER TIIE FO HAD CONFIGURED IT AND
ViADE THE LNDG. 1 MUST STRESS THAT THE ENVIRONMENT [N THE COCKPIT WAS
VERY DIFFICULT, AND HAD WE ONLY BEEN 3 IN THE COCKPIT, 1 SERIOUSL.Y DOUST
WE WOULD HAVE COMPLETED ALL OF THE CHKLISTS (WHICH WE DID), AS THERE
WASNO WAY, WITH THE KNOWN AND UNKNOWN CONDILION OF THE ACFT, THAT L
NEEDED MORE THAN 3 GEAR DOWN AND T.OCKED TO LAND. AFTER HAVING EMER
EQUIP CHK ACET, WE TAXIED TO THE GATE. POS1 FLT REVEALED MOST OF THE
RADGME GONE. RADAR ANTENNA GONE, #1 ENG GUTTED, #2 ENG FOD DAMAGED,
SEVERE IMPACT DAMAGE TO R WING LEADING EDGE IN SEVERAL AREAS, AND
GOOSE FEATHERS. [N MY OPINION, A TEST TO INCREASE SPDS AROVE 250 K156 IN
AREAS OF XNOWX BIRD ACTIVITY (ANCTHER ACR HAD SIMILAR EVENT WITHIN 30
DAYS) IS NOT SAFE.

CALLBACK CONVERSATION WITH RPTR REVEALED THE FOLLOWING:
THE RPTR IS A CAPT FOR A MAJOR ACR AND HE FLiES THE B727-200. HIS ACFT
SUFFERED EXTENSIVE DAMAGE DIRING A NIGHT, MULTIPLE BIRD STRIKE



NCIDENT DURING A HIGH SPD DEP FROM AL HE SAID THAT THL GEESE STRUCK
THE #1 ENG IN THE INTAKE, BREAKING SOME OF THE COMPRESSOR BLADES, AND
CAUSING SUCH VIOLENT VIBRATIONS THAT THE ENG COWLING DOORS
UNLATCHED, AND THEY CAME OPEN IN FL.T CAUSING ADDITIONAL AERODYNAMIC
PRORBS. THE #2 ENG WAS ALSO SEVERELY DAMAGED AND HAD TO BE REPLACED
BY MAINT. THE #3 ENG PYLON WAS STRUCK AND PENETRATED, DAMAGING S8OME
OF THE INTERNAL EQUIP, REQUIRING THE STRUT TO BE REPI.ACED. THE RADOME
WAS PENETRATED AND FINALLY DEPARTED, AS DID THE RADAR ANTENNA.

ALSO, THE FORWARD PRESSURE BULKHEAD BEHIND THE RADOMLE WAS
PERFORATED. THE LEADING EDGES OF BOTH WINGS WERE DAMAGED, WITH THE R
WING’S IN BOARD KRUGER FLAP PENETRATED THROUGH AND INTQ THE ENTERIOR
OF THE WING ITSELF. THE IN BOARD SLAT ON THE R WING WAS AL PERFORATED
THROUGH AND INTO THE WING. HE SAID THAT THE PITOT TUBE FOR THE FO WAS
TORN FROM THE ACFT, RENDERING HIS AIRSPD INDICATOR UNU SABLE. THE CAPT
FEELS THAT THE FACT THAT THE ACFT WAS FAIRLY LIGHT AT THE TIME {134000
LBS), AND THAT THEY HAD AN EXTRA, HIGHL Y EXPERTENCED SO ON BOARD WAS
VERY HELPFUL TN RETURNING SAFELY. IIF EMPHASIZED THAT HE THINKS THAT
THE LOW ALT, HIGH SPD DEP TEST PROGRAM WAS NOT A GOOD IDEA, [N HIS
OPINION, BECAUSE OF THE AMOUNT OF LARGE BIRDS AT THIS TIME OF YEAR
NEAR TAH. HE SAID THAT HIS LANDING LIGHTS WERE.ON, BUT LIS RADAR WAS
OFF.

THIS WEEK, WIHEN HE FLIES THE SAME FLT, HE WILL LEAVE HIS RADAR ON
IN THE HOPE TIIAT ANY XING BIRDS WILL SENSE HIS APCHING ACFT, AND HE WILL
NOT EXCEED 250 KTS TO GIVE THEM MORE AVOIDANCE TIME. THE CAPT ALSO
SAID THAT HE HAS HEARD OF ANOTHER ACR HAVING MULTIPLE BIRD STRIKES
DURING A HIGH $PD DEP FROM IAH RECENTLY.

SUPPLEMENT AL INFO FROM ACN 390515: ON DEP FROM LAH, PASSING
APPROX 6000 FT, ¥ CLB AND ACCELERATING, WE HIT WHAT APPCARED TOBE A
FLOCK OF LARGE WHITE BIRDS. | SAW A ‘FLASH’ OF WHITE OBJECTS, FOLLOWED
IMMEDIATELY BY THE LOUD ‘BANG® OF MULTIPLE HITS. THE ACFT BEGAN TG
VIBRATE OR SHUDDER, AND THE NOISE LEVEL IN COCKPIT WAS EXTREMELY
LOUD. WITH VOLUME ALL THE WAY UP, I COULD BARFLY MAKE OUT RADIG
YMISSIONS. AT FIRST I COULD NOT HEAR THE SO AT ALL, AND COMS WITH THE
CAPT WERE DIFFICULT. A SECOND ‘SHUDDER™ OCCURRED, WHICH I NOW BELIEVE
WAS PART OF THE RADOME ANDVOR THE RADAR ANTENNA SEPARATING FROM
THE ACEFT. THE VIERATION AND NOISE LEVEL IMPROVED AT THIS TIME (ALSO AS
WE SLOWED THE ACFT). THE NOISE LEVEL IN THE COCKFPIT MADE NORMAL CREW
COORD AND CHELIST DTSCIPLINE EXTREMELY DIFFICULT. THE #1 ENG WAS
RUNNING, BUT AT A REDUCED LEVEL, WITH OSCILLATING TNDICATIONS. |
ATTEMPTED TO ACCELERATE THE ENG, AND IT VIBRATED EXCESSIVELY.

WE DECIDED TO SHUT THE ENG DOWN (#2 AND #3 ENG INDICATIONS WERE
NORMAL}Y. [ WAS STILL FLYING THE ACFT, BUT HAD NO ACCURATE AIRSPD
INDICATIONS. [ WAS REFERENCING THE CAPT'S AIRSPD INDICATOR ACROSS THE



COCKPIT. THE CAPT COORDINATED THE ENG SHUTDOWN PROCS WITH THE SO'S
WHILE 1 DSNDED, SLOWED AND TURNED TOWARD IAH RWY 14L. WE WERE
FORTUNATE TO HAVE A LINE CHK S0 IN THE COCKPIT GIVING AN IOE TG ANEW
HIRE ENGINEER. HiS ASSISTANCE BACKING UP OUR S0, MAKING PA'™S TO PAX, AND
SPEAKING WITH FLT ATTENDANTS WAS LXREMELY HELPFLL.

AT THIS TIME, THE CAPT TOOK CTI. OF THE ACTT (HE HAD AIRSPD
INDICATOR) AND COMPLELED THE APCH AND LNDG. ON INSPECTION, #1 ENG WAS
SEVERELY DAMAGED, AND TIICRE WAS EVIDENCE OF RADOME PIECES GOING
THROUGH THE #2 ENG. 2 HOLES/IMPACTS WERE NOTED ON R WING LEADING FDGE.
R SIDE O RADOME WAS CRUSHED/MISSING, AND THE RADAR ANTENNA WAS
MISSING. JAH ISSUED 1JS A 'NO AIRSPD LIMIT® CLRNC ON CLEOUT, IN
ACCORDANCE WITH A TEST PROGRAM ALLOWING 5PS ABOVE 250 K15 BELOW
16000 FT. OUR FLT PLAN INCLUDED A MOTE STATING OUR AIRTINE WOULD
PARTICIPATE Iiv THIS PROGRAM. MY PLAN WAS TO ACCELERATE TO 200 KT5 FOR
THE CLBOUT (WE HAD DEPARTED LATT). I BELIEVE WE WERE AT 280 KTS WHEN WE
HIT THE BIRDS. ALTHOUGH | DON'T BELIEVE THIS PROC WAS RESPONSIBLE FOR
THIS INCIDENT IN ANY WAY, THE EXTRA ATRSPD CERTAINLY DID NOT HELP. THIS
WAS THE FIRST AND LAST TTME I WILL ACCEPT HIGHER AIRSPDS AT LOW ALTS,
SHOULD WE BE ‘TESTING” HIGHER ATRSPDS IN AN AREA OF KNOWN BIRD
ACTIVITY?

SUPPLEMFENTAL INFO FROM ACN 39069%: CHAIN OF EVENTS: NORMAT. GND
OPS AND TEOF FROM [AH. ALL SYS NORMAL. ACTFT CLEANED UP WITH ALL GEAR
AND FEAPS RETRACTED. ACCELERATED TO 230 KTS WITH WEW TAH DEF 5FD
PROGEAM. PASSING APPROX 7000 FT MSL, SAW APPROX :5-20 WHITE BIRDS
APPEAR IMMEDIATELY IN FRONT OF ACFT AND HEARD VERY LOUID IMPACT
SOUNDS, NOISE STAYED VERY LOUD, EVEN AFTER DNITIAL IMPACT. (LATER
MSCOVERED TO BE DUE TO SIGNIFICANT RADOME DAMAGE.) #1 ENG SUFTERED
SEVERE DAMAGE. WE SHUT I'T DOWRN. R (FO) AIRSPD INDICATOR WAS INOP. FLT
ATTENDANTS NOTIFIED US OF STRONG ‘BURNT FLESIT SMELL. BECAME LESS
NOTH.EABLE AFTER #] ENG AND #} AIR CONDITIONING PACK SHUT DOWN. 50 (ONE
TN TRAINING, MYSELF INSTRUCTING) COMPLETED ENG FAILURE CHEKLISTS, J35CNT
CHKLISTS, AND APCH AND BEFORE LNDG CHELISTS.

CAPT ASSUMED FLYING DUTIES DUE TO FO'S AIRSPD INDICATOR FAILURE,
FO ASSISTED S¢S IN CHKLISTS. DECLARED EMER, SQUUAWKED 7700, RECEIVED
VECTORS FOR VISUAL APCH TO RWY 141 AT 1IAH., UNEVENTEFUL LNDG, TAXIED
CLR. BNSPECTED BY FiRE PERSONNEL, THEY OKAYED OUR TAXI TO T1IE GATE.
UNEVENTFUL TAXE AND SHUT DOWN, CONTRIBUTTNG FACTORS:

NIGHT MADE BIRDS IMPOSSIBLE TO SEE UNTIL IMMEDIATELY BEFORLE IN/ALT.
TEST PROGRAM TQ CLB AT 300 KTS (LS 230 KTS RELOW 10000 FT MSLY ALLOWED US
TO BE AT 280 KTS, PROBABLY KEEPING US AT A LOWER ALT LONGER, AND MORE
EXPOSED TO LOW ALT BIRD THREATS. HIGHER SPD) AND PROBARBLY INCREASED
DAMAGE. HUMAN FACTORS: ALTHOUGH WE TOLD FLT ATTENDANTS WE'D HIT A
FLOCE AND LOST AN ENG, THEY COULDNT COM TO US LATER AT THEY'S



INITIALLY SEEN A BRIGHT FLLASH FROM #1 ENG. THE LOUD COCKFIT NOISE FROM
DAMAGED RADOME PRECLUDED OUR HEARING THEIR INTERPHONE CHIME.
INSTEAD OF KNOCKING ON COCKPIT DOOR, THEY ASSUMED WE KNEW ABOUT THE
FLASH AND LOUD NOISE FROM #1. IN FACT, ALL WE SAW WAS FALTERING #1 INST
READIOUTS AND VIBRATION FROM TIIE #1 THROTTLE.
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A BIRD STRIKE INCIDENT/INGESTION REPORT
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Facural Aoation Administrasion QOperation Cost and Englne Damage Information )
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BIRD STRIKE INCIDENT/INGESTION REPOQRT (Continued}

: SPECIAL INFORMATION O ENGINE DAMACGE STRIKES
. | Aeascn for faliura/shutdown “Engre i | Engra? | Engmed | Enging 4 Commants
| i;;:undmnnal Fallure g Ié g . !S T2 s o >
i Shutdown — Vibration ] O o S FED v plkr FepsT
' Shutdgem — Temperature O C [ O '

Shutdown — Fite warning (il O || [
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Stuidown — Unknown 3 O | ]
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1S, Sowermant Prmimg Détice: 1995 — 2319431 21

LS. Derpartmam! SR | NOPOIBTAGE
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80U ndepandance Ayve. SN, LINITED STATES

Washington, 0nC. 22861
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L e Federal Aviation Administration
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APPENIMX 14

Updaic - Bird Control Program - BF{ - Prairie Green Landfill
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APPENDIX 15

Chemical Immobilization Program for White-Tailed Dcer af the
Minneapolis - 5t. Paul Int’1 Airport
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APPENDIX 16

Innovative Products for Wildlife Control
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Initial Estimates of the Costs of Bird-Airerafi Strikes to
Canadian Civil Aviation
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INITIAL ESTIMATES OF THE COSTS OF BIRD-AIRCRAFT STRIKES TO
CANADIAN CIVIL AVIATION

1 METHOGDOLDGY

Tre primary sourcas of information tor assessing costs of bird strike damage ars avaiizble frem published
goircas, Transport Tanada and other regulatary agencies, aviation industry associations, procesedings
from mestings of Bird Strike Comrmittez Canada, Bi+d Strike Comenittas USA and Bird Srke Committee
Eu-ope, as wel as sclicted informaiien From airing oparatars sueck as United Adlines, Lufthansa Airlines
and Air Sanada, aircraft manuiacturer, and repair firms such as Beeng, and other comparies praviding
selvices 1o the aviation industry. Also, to develop the most recent daza, a number of Canadian &5 wel' a3
intetraticnally recounized experls o bisd strke hazards and related costs have reviewed this report and
previded additional information frem published, unpublisned or otherwise obsoure sources in arder that
ttis report can stand as a comprehensive and current summary of the 21ate of knowiadga on e subject
of brd strkes to aircraf,

The challenge in devalaping meaniqgiul estimates of costs related to bird strke damage to aireraft redates
& the reality that the database iz derived from a variaty of sources that have récorded incidenis for a
variety of pLrposes, o ar necnsistent level of detalt, format and priority,  There zlso is the sotential for
discrepancites between the pimary data collected and the summary reports prevides by airlines, military
gources, arpont oparators, airgratt repair and maintenance firms and akr industry ~egulaters. As detailed in
Beclion 2. above, the repoding rate io- oird strike incidents is believed to be only 15-30% of the astual rate
and the frequency of damaging stikes is also undsr reperted. sut prebably o a lesser exlent.

Yuch of the cost irfarmation presanted in this report is camparative in nature. In order to faciltate direst
compatizons between sources, the author has converea sl references, unlass stharwise indicared, o
1987 Canadian dollars, using Canadian Consumer Price Index data from the Btatslics Canada wabste,
an exchange raie of 1.30 Canadian dollars per 1.0 U.S. dollars (USEY, 6.80 Canadian doliars per German
Wark (DEM) and 2.25 Canadian delizrg per British Pound Sterling. These excnange rates wara selected
1o provide a reagonable spproximation of average sxcnange rates over the past twe desadas.

In the competitive anvironment of commerciat travel, &n airline might be unwilling to pubficize its bird strike
rate if such information woulkd lead t the public pereapedion that the airline was in any way less safe o fly
with than a sompetitar. Yowever, experiznce in the U.S. to date indicates that airfines have nol Lean
axwposad ta public criticism as 2 result of a serious bird strike inSident.  Simikarly, &n airpart eparator might
not wilingly divi-ge bird strike information if sush data could lead to the mposition of an expensive wildlifz
control program, irvits future legal liagilities tor an aireraft damage incident allegadly due to mnadequats
bird conrel measures or the public pereeption that the airpart was not operated in a manner that protectesd
nublic safety. Acpardless, in the event of a serious ULS. incident, iawsuits naming the airpont operators
wauld likedy fofow and the media and public would focus on any ohvious bird management probdem that
the operatars wearg nat actively trying to eliminate.  As a co-operative service to civil aviation autherities
and in the interests of public safety, both the Canzdian ard U3, military diviige the incidence rates and
costs of bird strikes on military tactival, leining ard trangoort airgraft. The USAF provides such
irformaticn through a varety of It's websites, In the interasts of reducing bird hazards to s own sparating
units and the general public.

Data from the variety of sources may understaie coss and net be direcily comparable, fer develoaing
averages or trends. Many sources of data are unclear as to whather the cost o7 a repai includas parts
only, parts and labour, or parts, labour and associated costs such as sencing a repair crew with pars to &
location away from = main repair depat to restare an aircraft 10 service, The costs assocated with [oss-0f-
use dre rarely considersd, but could be substantad for a large commercial aircraft.  Lenmkuhl (1996)
mrace the poivt that, wih an insurarce deductible typically in the range: of 1.0-1.2 million USD par ctaim,
the cost of repairs is likefy = be underreported, witk obly 20515 in excess of tne deductibles being
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reported to insurars. Curtis 1998 {pers. com.) advised that generally, insurance on the Auil excludes
engines. Also, dedoctibles on the huk depens on the arcraft size, and will range from about US 5500000
to about US $1 millicn. Thus, # is rare that hul damage from a bird strike watzld lead to an insurarce
slam. The review of available informaticn for this repert also demenstrated that peripharal costs refated
ta search and rescue, aircraft salvage, crash site cleanup, subsequeant investigations and on-the-greund
property damage or pargenal injuries are rarely, if ever, included. Such petipheral costs would rarely apay
to bird strike incidants, except for majsr accidants inveolving large ranspert-type aircraft,

Mean costs and cosl trends may also be exaggeraied because the majority of bird strie reports ate
provided by cormmercial pilots, scheduled airines and the military. These entities tend u vperate larger,
mere expenswe acratt than the darger number ol owners of typically smaller, private and executive
general aviation aircraft, so any attempt to derive average cost data for aircraft damage will be skowsd
towards the more expensive repairs to large, multi-engined atreraft. With the inconsistent reporting rate
for bird strikes and strike damage, i 15 next to impossiole to estimate a correction factor for such a bias.
Whie some evidence suggests that small, executive jets suffer a dispropartionately farge rate of
damaging bird strke inzidents, probably bacauss of the hgh frequency of shorter flights and use of small
airports, the majority of availlable data cemas fram the airine industry and military secters, which account
ter a majority of the costs associated with bird swike damage ta aircraft

Oy way of demonstrating some of the issues identifisd above, and tw 3wl Canadian carriers’ costs into
perspective with some of the cosls documented or caloulated in the following sectisns 7 this report, data
frum t2n recent birc strika incidents in Canadz, and ene frem the U.S., are presentad in Table 1.
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Blrd—nircraft Strike Hazards:
An Crerview of the Risks, Gosts and Management
Transpertation Development Centre, Safety and Secwrity, Trapsport Canaca

When cotmparad 10 the accident rates and related cost database for autornobiles, data on the various
costs relared to bird-areraft collisions are few. Thoroe (1257c) deiaiied 55 setious incidents due to bird
strikes, during the period 1812-1935, whore the aircraft was destroyed andfar cne ar more fatalities may
havs cocurred. Of these, 4 ccocurrad in Canada and 27 inthe U.S.. Compared o the frecusnoy of vehicle
damage, injurizs and death or roads of the word, the frequensy of aircraft incidents due to kbird strikes is
extramealy low and provides a small sampie size from which to derive conventional statistical summaries
sbch as averaus gosis, Furthermare. because aircraft and aviation operations are mush more expensive
than cars, trucks and their cperation, thewa s a very wide range of potential casts such that mean vabues
frem a relatvely smazll numaer of samples cannot be expacted to reflect meaningful averages. A specific
exaple would involve an "sngine repair” that could range from the cost of a few minutes of a technicizr's
time “c dress a few slightly damaged turbofan blades =a the aircraft can continue its flight without delay, to
the ¢thar axtreme whers an aircraft is grounded for several days or wecks while the damagsad engine is
replaced at a ropair depot and at a cosl o° several milligns of dollars. For example - an engine is
damaped by a bird striee and must be repaired before returning to service. If the arcraft was from a large
aiding and happened to be at ane of their maintenance tases, the sspabr o even an engine replacemeant
might be accomplished Jaickly and he aircrall returned to service within a day or so. 1f the same darmage
were to coour at a more remote locatian, costs would likely escalate sharoly since the resources to deal
with the situation may have to be flown 'n o contracted out, and tha crew and passengers trom the
disabled areraft rmay have to be accommedatsd st local hotels or provided with alternate transpoitation.
Garoer (1998) reported tat the cost of damage to two engines of a Concorde tha: ingested Canada
geese was US 56 millicn, whersas the riiner repair by the technician would not likely acerue any
repartabla costs and any replacement of paris at a lzter date would be recorded as regular maintenance.

Although the first decurmented crash and fatality due to a bird sirike was it 1812, this review and
assessment will cancentrate on recorcs since 1990 but will make reference o earliss datz 1o put current
information into perspective for long-term trencs and cormparative purposes.  Aircraft costs and insurange
setllements lur parsonal “njuties and acciden:al deaths have escalated sharply since 1520 but elder data
ara still valuabla 1o this study because rmany of the aircratt in service befors 18590 are &till in cperation and
the types of damage they might have sustained could recur. Adrcrart repair costs and insurance may have
changed significantly ut the aircratt nave nat; therefore, infarmation from past incidents can halp predict
future costs. Cost data from earlier years hes beer extrapolaled to 1997 Canadian do¥ars where
possible.



Bird-Aircraft 5tike Hazards:
An Crverview of the Risks, Cosls and Masagement
Transpordation Jevelopment Centre, Safety and Securily, Transpor Ganada

2. COST ESTIMATES

Costs related 1o bird-aircraft collisions can accrue in several ways and are organised into five cateqories
to iacilitaie presentation and discussion in subseguent sections of this report.  Direct casts include the
cotts inourred By the aircraft owner/oparator for repair or replacement of a damaged aircraft or aircra:
npatts as a razylt of a hird strike, For the purpase of this study, indirect costs includs those *hidden costs"
{Rabinsan 1998} incurred by the aircraft owner'eperatin,  Amsiffary cosis are these incurred by the airpor
ownersioparators regulatory awthorities or emergancy response agencies to deal with the bird strike
hazard threal in Canada.  Cafastrophic costs would ovolve the dostruction of an aircraft, with or withou:
fataliies, Finally, for the purpose of thiz revdew, tofal costs are intended to recresent estimates that would
imclude all of the above components except Gatasirophic costs because the latter are nct regular,
recusting cosls of aperations,

21 Direct Costs

Direct costs include the costs incumed by the aircraft pwneroperatsr for repair or replacement of a
damaged aircraft or aircraft parts as a result of a bird strike. Thus direct costs include those for both parts
gnd abour bt are not intended to include replacemient of an aircraft as would happen with a catastrophic
accident - see Scction 3.2.4. Lehmkuh! (19596 arovides data “rom LuRhansa Airlines, that reoresents
mcre thar 50% of the givil aviation activity in Garmany. He staled that the 15990-1994 annual "total costs
of hull damage™. which we intetpret to include engines but not any secandary costs ranged from $666,000-
52,945,000 (DEM B67,808-5,421,880) when selected exireme events were deleted (thess ware crashes
that e apparently believed would skew the cost data signiticantly highery. About B03% of the evenis cost
ess than $8,650 (DEM 10,0007 whersas on an annual basis, 0-3% of the incidents cost more than
S430.000 (DEM 500.00); 2 very high percenzage of bird strike incident costs are less thar insurance
deductbles and therefore would not result in insurance claims but wouid be borne entirely by the aircraft
pwner,  Furthermore, ihe same data showed an average sost per 10,000 movements ranging from
816.500-544,300 {DEM 12,253-51,440) during the same pericd. Because jhese data were collected to
coraply with an aviation regulation, they would seem to be at least as credible as any other data collocked
elsewhere and depandant on voluntany submissiors,

The FAA summarises: bird strike incident date for the WS, civil aviation industry, Cleary et 2l (1896,
1997 reportzdg thal, of the 6519 bird stckes repored o the FAS during 19931925, there were 1,507
{23%:) reports indicating that the strike damaged the aircraft and/or had 2 negative effect on the flight, i.8.
precautionary landing, aborted take-off, fuel fump, ete. The 978 {15%) darmaging bird strikes were
estimated to have incurred mera than $35.5 million (US $26 milion) of aircraft camage ard related costs
that included 30,000 hours of arcraft down timé.  The report apparently did not idantify the number of bird
strikes for which there was an estimats of the ime out of servica. The available data do not permit
diffarentiating betweean the aropartions of dircet versys indireet costs and have becn developed from tha
25% of damaqing inciderms for which cost cata were reportet. Cleary also proposed that, because of the
[ reporging rates and cther undefined factors, the actual lpsses due to all wildlife are probably closer to
F74,000 hours per year of aircraft down time and US $155 million par year of monglary losses. Given thal
he reported 7% of all wildlfe strike damage {but only 44% of aircralt down time) was due 10 hird strikes,
the above figures translate to about 363,000 hours of aircrafl down time and 203 milion {US 5148
millizn} for damages from oird strikes alore during the three vears of record. Based on ah estimaked
cvetall reporting rate of 20% in the LLS., he estimated the annual cost of bird strikes would aparoximate
$336 million (US $245 millicn) in moretary costs and 283,000 hours of aircraft down time.



Bird—Aircraft Strike Hazards:
An Chretview of the Risks, Costs a1d Management
Transportation Development Centre, Safety and Security, Transport Canada

By way of comoarison. Wong (Larose and MacKinnon 19896} oxtrapoiated an estimate of annual costs of
bid strike damage ko LS. civil avialion of $154 million (US 5117 million] per year, based solely on United
Airlines records of FOD costs. Concver st all [1985) estimated the cosls of wildlife strikes to the USAF of
tera than 5147 million (1412 millizn USD} so total costs alriost certainly exceed $2854 milion (US $200
miliion) per year.

In & discussion of engine mairtenarce costs dus to erosive sand particles passing througn turbofan
gngines, Al Algeria (Bl Hadi 2! al. 19951 astimated the costs of an unschedulad remaoval and repair of a
Fratt & Whithay JTED anoine was in the soder of $675,060-51,000,000 {LES 3500,000-5750,000),

Fratt & Whitney, GE Aircraft Engines and Rclls Royce nave indigated that tne cost of a rew turbofan
erqing for the B747, BY77 genatation of aircraft can range from $6.6-512.25 rmidlion (S S5-10 millicn) (Adr
Transport Weorld 19585,

2.2 Indirect Costs

The exient of such costs can be determined by such factors as the extent of aircratt damage, operator's
fleet size, type of operation (carge o passengsr) and proximity to & repair facility. Factors contributing to
the hidden costs could include costs of re-routng pessengers, costs of passenger and crew
aceomrnodation and meals durng delgvs, replazement of an-board foad during & dolay, costs of ettisonod
or wasted fuel, costs of substitcting an aireraft or perts, contractual penalties for late delveres, ioss of
income from an aircraft undergoing unscheduled maimenance, repairs or inspections, costs for air traffic
contral, crew ralocation or replecement and aircraft storage associated with celayed take-offs or landings.
Al included could be luzses of boockings and coslz o restore puaalic comfidence after an incident, the
“ripple effects™ of any of the foregoing factors that could increase costs of ~educe revenues and any
hidden costs in hulf insurance rates that might havs been infiaied becausea of pravicus bird strike damage
claims". Akhcugh there are {ew references providing the dozumented costs frem speciic incidents, some
pxzmples are to be fourd in the fitersture, Letmkuhl (1996 noted that *... in additicn to the costs of Full
damagas the cests of congaguential damage have alss an important influense an the cost situation of
ailines.  Although it is possible 1o buy insurance ... | do not know of eny airlire having done so. As
ailines have (in general) no coverage for such cosis; no permanent data collection is dong in respect to
such costs.” Lehmkuhl offered some additional observations related to costs of consequential damage;
they depend on the extent of damage, the distance between the plase of the incident and where a repair
can be done, the size of the grline (ke and whethar cargo or passengers are Being carried, He alzo
astimated that the cost of a bleck hour far an aireraft could range from $8,000-320 000 {DEM 10,000-
25,000] per hour; hotel accomredation can be 5163 (DEM 200) per passenger per night and replacernent
engines can cost as much as 5.5 million (DEM 8,000,000, Finally, he speculated that, :n the absence of
hard statistics, it seems realistic to assume that consaguential camage costs are “considerably” higher
than those For hull damage.

2.3 Ancillary Costs

Ancillary costs are those incurres by the airport cwnerfoperator regulafory acthorittes or ema-gency
resconse agencies to deal with the bird strike hazard threat in Canada. Delavs in aimpeor: operations due to
disabled aircraft, emergency responses for damaged aisraft and bird-repeling sctivities can cost
oparators significant ime and monay 2ach year, Transpert Canada and the varous airport operators co-
oparate to deveiop and imelems2nt Gird bezard managemenl erodrams such as is done for Vancouwver
Erternaticnal Airport 2rd Lester B, Pearson Airparl at Torente in ordar to raduce chances of incurring
larger angillary costs relatec to & bird girke accident. Transport Camada and DD collect records and
prepars annlal summaries of bird strike ingidents, but without cost data. Both agencies co-chair Bird
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Strike Committes Canada and has seaft dedicated to managerment of the bird strike threat. Emergency
response agencies train for airoraft crash search and rescue rasponse, although not necessarly related to
& bird strike. Meither Transport Canada nor DMD have published infermation related to the costs o
praperng the annual summaries, rmairtaining sta’ commited to addressing the hird strike Fazard,
maintaining paricisation in Bird Strike Committee Canzda and attending meetings of the ccunterpatt
committess in the U5, and Eurape or tha UK although such & figure could o2 estimated from general
{abour, travel and averhead cozts for the Gowvernmant of Canada. It would be difficult, if not meaning ess
to arbitrarily apperion the annual costs of emergency crash response and Search and Rescue {SAR)
trafring for bird strike ircidents as a fracticn of all emergency respanse and SAR training; it wolld be
much maore appropriate and relevant ta raview actual emergency responss and SAR records from recent,
soecific incidenis considered representative of the types of situations that might oceur in Canada as a
resul of bird strikes.

Balt (1996) noted tha! lhe Vanccuver International Airport 1387 Wildlte Gontrol Program would oaerate on
a 24-and-T basis and require elever Wildlife officers.  Cost was estimated at more than $200.000 for
bbour and $60.000 for equipment, exclusive of new test squipment or vehicles. Ball {pers. comm.)
indicated 1957 costs were approximarely $5300.000 for the samprehensive Bird managament program.

Garber {1586) has reporied extensively or the ongeoing wilclife managemen: programs at John F.
Kennedy and La GLardia Airports near Naw Yark Gy to reduce risks from gulls, ceese, raptors, pigecns
and shorebirds. The Port Authority of Mew York and New Jersey has a wildlife managemert staff of 30
and an annual budget of DEM $1.000,802 to try to manage che of the highest rates of bird stnkes in the
u.z.

Regreltably, the apparently successiuf USAF Bird Avoldance Model (BAM) program costs have not been
published in the literature reviewed for this report,

Crder of magnitude costs estimated for aimort delays during 1988 at Chicago O'Hare Aiport (Chicago
Detay Task Force 19813 were extrapolated to Toronte's Lester B. Pearsan Airport. Bird hazards were not
spesifically cited as defay factors, but these costs can reasonably be applied toward cost estimates of
delays to a large Ganadian airport's cperations due o bird hazards. Direct operating costs {aireraft fuel
and oil, crew salaries and other direct costs) were added to indirect costs such as passanger delay time
costs and rmissad connaction costs. A Canadan operatar's cost catimates for delays 1o various tynes of
large aireraft and Transport Canada’s estimates for costs per unit of time for various types cf aircraft in
hoiding situations ware afl [actored inlo the estimated tota: cost of delays for a 1956 typical planning day at
LBPA of $154 rilllisn per year anc as much as $228 millicn per year based on an annuak peak plannng
cay ratia of 320,

2.4 Catastropbic Costs

A catastrophic incidend invodves the destruction of an airgraft, with or without fatalities. Given the small
database (55 incidents and 190 fatalities, 1912-1995 warldwide, according to Tharoe, 1886) for acciden’s
knewr 10 have been causad by bird strikes. & more meaningful assessment can be developed around
estimatas of patertizl costs related to an incident as might be done by the insurance indusiry such that the
total cost would be the cost of she aircraft plus a cost per fatality o injury tased on recent
Higatad/negotiated industry settlernents.  Robinson (1996) identified that in the worldwide civil aviatior
fmet, there were at least in exgess of 1,000 aircraft in service, ar on order to airlines, valued at US 106
millich or more ard several valucd &t more than US 5200 millien. Currenty. there are more than 1,200
aircraft insured for $190 milion or mora {Robinson pers, comm.).  Furthermore, of the estimatac
worldwide fleet of 270,000 general aviation aircra™ (these not including fzrge commerciad aircraft, 3% are

|
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based in the L5, and oniy 5.5% are based in Canada; this places a large percentage of the world's
smaller aircraft in Marth America. Although the potential for a major lcgal lability is trach less than for civil
awviation. it should not be disregarded. Fecert cour gettlements ir the LS. have established a value of
abput 2.5 million dollars for an insurance settlement for an accidental death {Garber 1998, Robinson
1908} For example, the nypothetical cost for a lotal luss of a faidy new B747 with 300 passengers plus
the crew would be upwards of 150 mlllion dofiars for she aircraft (less than US $100 millien for older
B747s) and in the viginizy of 2.5 millien dellars par passenger fatality (US laws related to workplace injurias
and fatalities would reduce thiz for flight and cabin crews) for a total mearing D00 million dollars,
Qbvisusly, actual costs would relate to the model ard vintage of the aircraft ag well as the total of
passorgers and crew abosard. Thus, the potential direct-cost axposure for a catastrephic accidant can
readly be eslirated by assuming the passenger and crow capacity as well as the replacement cost of the
airctait. The estimate might also include a provision for substantial third party liabiley losses for crash site
darnage in addition to the aircraft and passargers, on the assumption that the crash is most likely to occur
near an arport and could invelve a residential, commercial or industrial area. Obviossly, crashes due to
bird strikes will accur almost every vear and costs can be assigned for each spacilic incideni, based on
costs assgnad when the type of aircraft and the numbers of injuries and fatafites are known. |f an
aggessment ot general costs and an order of magnitude total cost is sufficient decail, then a better
precedure might o8 to go to the larger database for alreraft erashes from all causes and extrapolate costs
from that larger date paol to the smaller hurrber of incidents due ‘o bird stiokes, Similarly, where dsta on
addilional costs such a3 seanch and rescue, salvage and accident investigations wera available, this could
be added to provide a cumulative total. With the steadily incraasing costs of large civilian transport aireraft
and increasing seating capacity of such aircraft, the potential for 2 major aceident, huge legal liabilisies and
vosts, is of increasing concern to airlings, airport operators, air transpont regulators and the aviation
ingurance industry,

With specific refarence to Canada, the four incidents recorded by Thorpe (1936) showed ona helicopter
and three small, conventional aircraft involving seven injured and seven fatalities (1971, 1881, 1884 and
1324} only on2 of these (1981) happened at or near an airpor.. Thus, this small sample gives na
indication of the potentia labilites and costs that would accrueg 1o an incident involving a larne commercial
carrir, 5o if the costs of an accident are to be used o justify intensive bird hazard management programs
at Canadian airports, then the approach of using decumented Canadian accidents would provide less
convincing justification than wouwld a projection of potential costs associated with the loss of a single, large,
commercial carrer. ideally, such a prajection could be linked to an estimate of the probability of such an
aoourrence in Canada (over the next decade, for example) to justify the creation and implemeantation of 3
bitd kazard management program, prioritized for the major airporls in Canadz on the basis of air traffic
volumes, type of air traffic and bird hazard reconds. Such a projection of potential costs or estimation of
the probabiity of a catastrophic incident is beyvoend the scope of this review.

2.5 Taotal Costs

For the purpose of this review, total costs are intended o represent estimates that would include all of the
above components. The challenge in presenting this information from litarsture sources is to clearly
ungderstand which components are actually factored into an auvthor's estimae. Too ofter an estimate of
“iotal cost” is stated without & clear statemenl of whal costs are included.

1ransport Canada (Kietan &f al. 1981) undertonk to caiculate the costs of aircraft acciderts in Canada
ustng an "aceounting approach”, as ofter uged in the automobile industry, that assigned estimated costs
to wvatious acoident loss compenants such as fatalities and injurtes, hull damage, search and rescue,
investigations by government and non-government agencies, insurance adrministration, financial impact on
the operator and property damage. The first three factors were found to account or about 90% of the
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costs. Data from 1976-197% were used. fn 1980 dollars, the cost of a single lztalty was astimaled at
et 000, far below the marz roocont estimare o $2.5 miflion, even when 1880 dollars are escalated 1o
19597 equivalent. Finally, total annual costs were estimated to range from 5210-5285 mition ($193-3138
millieor i 1980 Canadian dallars).

Waong {1838} advised that one-third of the FOD to United Airlines aireraft was dus 1o bird siikes snd FOD
in the U.2. is estimated to cost “FOLD committee meamaets”™ (erm nct defined), mclsding aitlines and
aponts, apgroximately $423 million (LS 320 milion) & year. Wcng also atrassed that not all FOD
incidents are reparted but reporting is more likely when the aircrakl is delayed or damzged. | it can be
azsumad tha United Airlines experience is representative, then bird strike damage in the LS, amounts to
a minirmum of abou: $141 million {US $107 millizn). Given that replacement of a single turbofan engine
could exceed 53.25 myllior (Garber 1936c) and Wong also adviscd that, of the 177 bire strikes o Unitod
Airlines aircraft in 1585, cost of the 37 damapging strikes was al leagt $660,000 10 repair aireraft and
engines, Wong's estimate “or all FOO seemns iow ang probably did not include indireet or ancillary cosis.

Danoghue (1996) stated that MacKinnon reported on a conservative Canadian study 1hat concluded bird
strikes in Nonh Ametica annually incur costs of approximately $308 milllfor; given that about 12% of
arcraft in Morth Amencae are Canadian, the Capadian costs would approach 542,25 milion {Canadian
collars assumed]. This value seams unrealistically low tor Canada, especially in light of the Transport
Canada (1581) eslimates of 5211-§284 million {$133-$138 million, in 1980 dollars) per vear.

The USAF (1883) reported an annual total of 3,000-3,500 hird strikes per yoar at an anmaal cost af more
than 389 milion (US $65 milion) and seven fatalities belween 1987 and 1982 It was not likely that the
costs included secondary costs andfor a provision for the “costs” of the faialities so these cost estimates
are mest certainly understated, af l2ast by civil aviation standards.

Cleary =t al (1897} sumrmarised reported monetary costs of bird strikes to U.S. civil aviation totalling
40 972000 (UG S35.433.270} Tor the period 1992-18386 and averaging 9,984,000 (U3 §7.6B7 855).
These estimatas asparantly included only reparied costs of aircraft damage and reflect only direct costs,
Given the above vaues for comparisen, and the £5 milion dollar cost of 2 single turbafan angine
reptacement, this estimate seems unrealistically [ow by at laast ene order of magnitude.

individual incident reports offer a glimpse of the range of costs that can be incurred, but only it the varieus
costs from 2 large number of bird strike damage incidents of all sizes are tharoughly itemised, will the
industry costs become cizar. This would be an arduous and costly undertaking.

Dtz from the past three years suggest that, in Canada, oivil aviation experiences abaut 2,250 {750 X 3)
bird atrikes and Canadian Forces may experience upwards of 125 for a Ganadian tota! of about 2,400
incidents. The adjustment tacter of 3 for civillar incdents = intenced to account for the estimated under-
raporting raie.  Similar estimates for the LS, would be about 15700 ([2,200 X &) olus 3,300), which
seems reascnaodle in terme of order-cf-magnitude, givan that Canadian civil aviation accounts for about
5% of the sircrakt registered in the WS, dui the U.5. miltary aircraft vastly cuinumber the Canadian
counterpar. Any such estimate is necessarnly crude ang inherently volnerable to criticiam secause of the
acknowledged, but unsubstantiated, reporting biases.

In terms of bracketing a range of “odal cost” for the US., based on primarily United Airlines, Lufthans=a
and FAA data, Clean’s 1987 estimate of US 5245 milion and Wong's estimae of US $117 million for
dirgct zogte provide a starting range.  If we then consider Claary's estimata of 280,000 aircraft hours 12s
e deiays of various sorts and apply the rarge of values of US $6000-815400 per hour for aircradt
downtime as estimated by Lehmkual, then we can add a range of WS $1,723-54,207 million for indirss
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costs, to the above valuss for a range of $1.840-34.552 bitlion USD representing the 1otal of direct and
indirect costs 1o civil aviation in the LS. in & recont year, withouw: factoring in any cosls as calculzted for
delays at awports such as O'Hare. The addition of US $112 million for total, undefined USAF costs
{assuming a 130% repcrting rate and all costs direct and indirect costs accounted for) is probably ow Hut
nok ynreasonable by comparison, for our purpase. Thus he eslirmated range of direct plus indirect costs
io LLS, civil aviation is US $1.840-84.652 billior: to that range add estimated USAF direct costs of 8112
millicn for & towl rangs of US $1.852-54 5531 bition. This total mast be viewad a5 a minimum, based on
the pram=se thas ancillary and other potentally signiticant indirect costz, have aot been included, nor have
the costs to general aviation.

1o transiate the abowve costs propartionately to Canada’s siuation, while accounting for the dollar
exchange rawe difference, the U.S. civil costs can be factored down in procortion (2 260016,700) to the
probable numbers of total bird sirikes, as estimated above. Thus the annuat sum of direct and ndirect
costs to ovil aviation for bird strikes in Canada are esliinated tu be in the range of $247,900,000 10
$E13.290.000 lor the estimated 2,250 incidents in a recent year. |7 the sarmme approach is taken for
Canadian milfary costs, then an estirnate of $5,600,000 is derived for the estimated 125 annuat bird
gtrikes. Thz latter figuse assumes a 100% military reporting rate so, in reality, must be considered a
mifimum value, Thus, total costs to Canadfan eivil and military aviation, exclusive of any ancillary costs,
potardially significant indirect costs or any censfderation of ganaral aviation, are estimated 1o be within the
range of $253,500,000 to 5618,900,000 when expressed in 1987 Canadian dellars.
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Summary

The colliston of birds with aircraft is a serious problem: at John F. Kennedy International Airport
(JEKTAY, New York, Gulls (Zarus spp), primarily laughing gulls (L. articilla), accounted for
84% of bird strikes (an aircraft striking =1 bird) from 1988-1990, averaging 260 sirikes/vear
Lavghing gulls are presemt from May-September in association with a 7,600-nest colony (13%0) 0
Jamaica Bayv adjacent to JFKIA, A program to reduce gull collisions with aircraft was undertaken
from May-August 1991-1997 in which 2-5 people stationed on zirport boundanes used shotzguns
te: shoot gulls flving over the airporl. In 6,369 person-hours of shooting, 52,235 mlls were Killed,
comprised of 47,601 laughng gulis and 4,634 other gulls. In 1996 and 1997, experimental
falconry programs were implemented 1o complement the shooting program. In 1996, the falconsy
and shooting programs were conducted simultaneously Dom 21 June-2 August, after which
shooting stopped but falconry connpued untl 20 October. In 1997, falconry began 1 August
{when the shooting program ended) and continued o 23 November. A comparison of mean
strike rates for all hirds and for plls only during 1988-1990 (no shooting or {aleonty), 1991-1995
(shooting but no faleonry) and [996-1997 (shooting and falconry} indicated shooting reduced (P
2 (3.01) strikes but that falconry did not (7 = 0.24). The falconry program will continue at JEKIA
in 1998-2001 which should provide a more complete assessmenr of efficacy. Falconry can have a
role in integrated bird management programs for airports but data for 1996-1997 at IFKIA did
nos indicate falconry reduced stnkes.
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I. INTRODICTION

The collision of birds with aircraft is a serious problem at Johm F. Kennedy Tnternational
Airport (JEKIA), New Yotk Port Authoniiy of New York and New Jersey (PANYNI) personnel
reported %0-315 aircraft struck by birds/year at JFKIA from 1979-1997 (Dolbeer and Bucknall
1998). These strikes have causcd millions of dollars in damage to aircraft as weil as a significant
threat to human safety. From 1988-1990, laughing gulls were the species most Treguenily stuck
by aircraft al JFKLA, averaging 157 aircraft incidents {32%} mvolving 170 birds (47% ) year.
Other gulls (heming [L. argemtcins), great black-backed [L. marimas} and  ting-biilled L.
delawarensis]), which are preseni vear-round, compnsed 34% of the aircraft strikes and another
52 species of birds comprised the remainng 14%. There i3 & pestng colony of laughing gulls
adjacent to JFKLA in famaica Bay Wildlife Refuge, a protected area administered by the U.S.
National Park Service. This colony increased from 13 nesting pairs in 1979 to 7,629 pairs in
1990, Almos: all langhing guall strikes have occurred from May-September with mosT in Jume and
July during chick rearing (Dolbeer et al. 1989). Many taughing gudls fly from the coloay over the
airport. to off-airport feeding areas shroughout metropolitan New Yark City (Griffin and Heopes
19913, Strikes with other gull species ocour throughout the vear.

As one approach to solving the prebiem, TI.S. Department of Agticulture {USDA)
piologists, under a cooperative agreemont with the PANYNI, initiated an experimental
anagemen: program at JFK1A in 199]. fo reduce strikes by gulls, primarily laughing gulls. From
20 Mﬁy-& August 1691, biologists used shotguns te shoot guils attempting to {ly over the arport.
Hyootheses tested were that shooting would not oaly directly reduce the population of gulls {lying

aver the runways but also enhance ongoing bird-frightening programs at JFKIA by conditioning



pulls to avoid the aiz_jmrt. Becanse strikes by guils were significantly reduced at JFKTA m 1391
(Dolbeer et al 1993), the shooting program was continued during late May-early August in 1992-
1997 In 1994, an Environmental lmpact Statement (E1S) vwas finalized that addressed the
management of sulls to reduce air traffic hazards at JFKTA (1]. 5. Deparniment of Agnculture
1994), The EIS recommended that the shootmg propram be continued as part of an integrated
rmanagement program until other actions arc taken that would result in relocation of the gull
colony,

In 1996-1997, the PANYN] implemented experimental falconry programs to complement
the shooting program.  In 1996, the falconry program (Bird Contrel Intermational, Inc.,
Georgelown, Ontario, Canada) and USDA shooting program were conducted simultaneously
from 21 Tune-® August, after which the shooting program was discomtineed but falconry was
continued until 20 October (Table 1) In ]991 the falconry program (T.C. Management, Inc.,
Groshen, New York, USA) began 1 Augusi (when the shooting program ended) and continued fo
25 MNovember.

Operations personnel at JFK1A have maintained detailed, consistent records of bird sirikes
at the airport since the 1970s (Burger 1985, Dolbeer and Bucknall 1994}, The database includes
both strikes reported by pilots and unreported strikes (bird carcasses found on active rumways in a
condition indicating an interaction with aircraft). This database allows evaluation of a bird-strike
reduction program by comparing strike rates for within-year time intervals when the program was
in place with strike rates for the same time intervals in vears without the program. Hawving
shooting and falconry programs conducted during overiapping and non-overlapping times in a 2-

year period, cormbined with a long-term database on hird strikes, provided a umque opportunity to



compare the effectiveness of these 2 programs.
2. METHODS
2.1 Shooting

Shooting was with 12-gauge shotguns using #4 steel shot on 31-62 days annually from 13
May-17 Angust 1991-1997. Two to 5 shbooters were slationed along the southern atrport
boundaries where gulls often crossed the alrport. Shﬂotmé typically was conducted from 0330-
1400 or from 1200-2030. Shooters stood or sat in the open and wore blaze orange vests.
Shooting was directed away from the airport and oily at flying gulls that came within shoating
range {gbout 40 m).

All shooters were subpermitees under federal and New York state permifs issued to the
USDA or PANYN), Shooters retrieved all shot guils when possible and secerded guils klled but
not retrieved.  In 6,369 persop-hours of shooting in 1991-1957, 52,285 gulls were killed,
comprised of 47.601 laughing, 3,403 herring, 670 great black-backed, and 561 nng-billed gulls
(Table 1). Dolbeer et al. (1993) and Dolbeer and Bucknall (1994, 1998) provide additiumal
details about the shaoting program.

2.2 Falconry

In botk 1996 (21 June-20 October) and 1997 (1 August-23 November), falconers
generatly flew therr birds (pﬁmar:il}r peregring falcons [Falco peregrinus), peregrine-gyrfalcon [f-
rusticedus] hybrid, and Harris' hawks [Parabuteo unicinctus]) daily on the airport. Typically, the
falcaners used “lurc flights” in which the falcon did pot attack and kil target birds but simulated
hunting by chasing a lure swung from = leash by the faleoner. In addition, the falconers used

pyrotechnics, amplified distress calis and pccasional shotgun shooting with live ammunition to



disperse birds. Watermann (1997) and F. €. Management (1998) provide additional details
abour the 1996 and 1997 falconry programs, respectively.
1.3 LEvaluation of shooting and falcenry

To evaluate the shooting and falconry programs, | made 3 comparisons of strike rates
among years using chi-square statistics for proportional data (Fleiss 1973:14-22) First, I
compared sirike rates for 21 June-20 October 1988-1990. In 1988-1590 (baseline vears), there
was no shooting or falcomy, In 1991-1995, there was shooting from 21 June to 4-17 August but
no falconry. In 1996, there was shootng from 19 June-% August and faleonry from 21 June-20
October. Second, 1 compared strike rates from 16 August-20 October 1988-1997 when thare
was 1o shooting in any vear but there was falconry in 1996-1997, Third, | compared strike rates
from 21 October-30 November 1988-1997 when there was no shooting 1n any vear but there was
faleonry in 1997, In making eomparisens among vears, | vsed number of strikes instead of
nurnber of sirkes/ 10,000 aircraft movements because aircraft movements at JFK (335 000 in
1296} have mereased by only about 3% per year, 1988-1926 (U, S, Department of Agriculiture
1994; Lampl 1998).

To determing if the faleonry program reduced the puraber of gulls shot in 1996, when
shooting and falconry were conducted simultaneously, I used l-way analysis of vanance to
compare the mean number of gulls shot/person-hour of shooting, 1991-1997 and tukey tests to
determine which means were different (F < 0.05) {Statistix 1994).

3, RESULTS
3.1 Bird Strikes: 21 June-20 October 1988-19%6

In 1991-1995 when shooting but no falconry was done, there were mean reductions of
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68% (X* = 60,26, 1 df, P <0.01) and 78% (X* = 74.79, 1 &f, P < 0.01) in strikes for all birds and
gulis only, Tespectively, compared to annual means for 1988-1990 (Fig. 1)  For 1996, when
shooting and falconry were done, the numbers of strikes [or all birds (71) and gulls ondy (25} were

comparable (¥° = 1 82, 1 df, P =0.17 [ali birds]; X =143, 14df F =024 [gulls only]) to mean

numbers recorded e 1991-1995 (% = 53.8 and 34.2, respectively) when shooting only was done.
When only pilot-reported strikes arc considered (Fig. 2), there is also no indication that strikes in
1996 for all birds (15} or golls (2) were lower than in the previous 5 years ( ¥ =92 and 2.8,
respectively). In fact, strikes by non-gulls in 1996 were the hughest of any year, 1983-1596.

The number of pulls shet/person-hour during the shooting program differed (P < 0.01)
among vears, 1991-1997 (Table 1). The number killed/person-hour in 1996, when falcenry and
shooting were done simultanecusly, was the lowest for the 7 vears but was not different {F =
0.035) than means in 1993-1993 and 1997
3.2 Bird Strikes: 16 August-20 October 1988-1997

During this 2-month period following the shooling program in 1591-1925, there werc
mean reductions of 48% (X* — 7.75, 1 df, P < 0.01) and 68% (¥ = 14.33, 1 df. P < 0.01) in
strikes for all birds and for gulls only compared to the means for 1988-1590 (Fig. 3). For 19%6-

1997, when falconry was camied gut following the shooting program, there was a mean increase
of 100% (¥ = ©.00, 1 df, P < 0.01) in strikes for all hirds (¥ = 54.0) compared to the meun for
1991-1995 (x = 27.0). There was no difference {¥* = .10, 1 df, P = 0.71) in the mean number

of strikes by gulls in 1996-1997 (} = § 5% compared to the mean for 1991-1963 (; = 13.4)

When only pilol-reported strikes are considered (Fig. 2), there also was no indication that strikes

in 1996-1097 for all birds {; = 13.0) ot for guls only (; = 1.0) wers lower than in [961-1995



{x — 6.0 and 1.4, respectively}. In fact, pitot-reported strikes in 1996-1997 were the highest in
any year, 1988-1997.
3.3 Bird Strikes: 21 October-25 November 1997

Durmg 1997, the only year falconty was conducted during this time pertod, the manbers

of strikes by all birds (8) and gulls only (3) were not different (=000 1df P=030 % =

0.00, 1 &f P = 0.99) than the mean numbers of strikes by the respective groups m 1921-1996 (;
=123 and 4.9} (Fig. 4). In 1997 pilot-reported strikes for all birds (1} and gulls only (@) were
within the range of values (0-5) for 1991-1996.
4, PISCUSSION

Shuﬁthlg gulls at JFKIA has reduced gull sinkes, based on a comparison of strikes
1988-1990 {preshooting) and 1991-1997 (shooting) (Dolbeer et al. 1993, Dolbeer and Bucknall
1994, 1998, However, this shooting program has resulted in the kiling of 52 235 gulls. In an
gifort to develop alternative, nonlethal metheds to reduce stiikes, the PANYNI  mnplemented
falconry at JFK1A in 1996-1997. As noted by Blokpoel (1975), falconry on airports has attracted
public interest because it uses a medieval sport to protect modemn jet aircraft. Falconry, as
practiced at JFKIA, ig also attractive to the general public in that it is a biclogical control
procedure in which birds are usually only dispersed and not killed.

The analysis of strike ‘data, however, did not support the hypothesis that falconry
reduced bird strikes at JFKTA below baselne levels in vears immediately prior to falconry.
Fakeonry may have resuleed in fewer gufls shot in 1996 although the kill/person-hour was not
statistically different than in 1993-19595 and 1997.

lReviews of airport falconry programs by Blokpoel (1976), Chamotro and Clavero (1954}



and Habn (1996) indicated that falconry sometimes can reduce hird strikes but that success is
contingent on many factors. Chamotro and Clavero {(1994), in discussing falconry on Spanish
airports, concluded that “falconry is & very cost-effective [$460,000/vear/arport| method for the
control of birds in airdromes, but not all the airfields are suitable for fatcons.” Hahn (1994}, afier
a sindy of falconry at a military airfield and waste disposal site in Germany, concluded that “we
cannot recommend faleonry because the success by using falconry for bird control 1s corrclaied 1o
a lat of different factors and the effort is not proportional to the success.”

sdost cvaluations of airport falconry programs have presented general observations of
effoctiveness without detailed, objective analyses of suike rates of bird responses (see Flahn
[1996] as an exception). More objective, quantifative analyses are necded so that the
offectivencss of [Elconry under various circumstances, in comparison to other managemetil
acfions, can be determined.  The PANYNJ plans to comtinue in 1998-2001, as part of their
integrated bird management plan, the falconry program begun in 1996-1997. ‘Fhis should provide
an idcal opporunity for a more detalled, >-year evaluation of falconry.

Iin conclusion, the shooting program at JEKIA in 1991-1997 was designed to deal with a
specific problem of gells from a large, nearby nesting colony in a protected wildlife refuge fving
over the airport to dispersed feeding sites beyond the airport. Aside from this specialized
shooting program, the PANYN] should contmue developing an aggressive, integrated bird
management program on the airport, including habitat managemenl and the use of bird frightening
technigues, to prevent guils and other bird species from using the airport for feeding and 'oafing
(1J. S. Depariment of Agriculture 19%4). Falconry can have a role in this integrated hird

management pragramy, but data for 1996-1997 at TEKJA did not indicate falconry reduced strikes.
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Table 1. Dates of shooting and faleonry, person-hours expended in shooting, and gulls kilied by

shooting al John F. Kennedy Intermariona: Airport, 1991-1997,

_ Gulls
Doates Dates Person- Mo of il ; shooung  ldlled!
of of hours person-
Year shooting falconty shooting  Laughing Other® Total hour®
1991 20 May-8 Aug 806 14,191 6935 14,386  17.0A
1962 15 May-4 Aug 1,310 L1.84% 1,619 13,460 10.0B
1993 25 Mav-¢ Aug 1,185 5,496 844 7,340 6.1C
1954 2] Jun-5 Aug 717 3,688 293 3.98] 5.4C
1925 2 Jun-17 Aug Rl 6,167 592 6,739 73BC
1956 19 Jun-9 Aug 21 Jun-20 Ot 657 1,970 293 2,263 335C
1997 12 Jun-1 Aug 1 Aug-25 Nov 733 3,242 208 3,540 330
Total 6,360 47 61 3,403 2,233 g2

* Herring, great black-backed, and ring-billed gulls.

* Mean mumber of gulls Killed/person-hour is different among vears (I = 47.2; &, 1192 df: P
<0 01); vearly means with different letters are differernt (P < 0.05).
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Excerpt from The Airport by James Kaplan






The Airport

Terminal Nights
and Runway Days at
John F. Kennedy International

James Kaplan

William Morrow and Company, Inc.
New York
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Advance Praise for
The Airport

“A splendid book . . . James Kaplan is one of those rare travelers
who had the wisdom to miss a million flights at JFK aad te explore
from the ground the daily miracle of this great international modern
airport. The cast of characters he encountered In and around the
airport, and the misadventures that often go undiscovered until too
late, make The Airpori a book of discovery about a place some frus-
trated travelers think they know too well.”
—{GaY TALESE

“Jim Kaplan is Jike the smartest kid on the fietd trip. He fums over the
rock and discovers a teeming universe. The Airport is a fascinating ex-
ploration of the flying business—good guys, had guys, wisé 'g'uys, and
the way you can study all of human nahuwre through one trip to the an-
port. It's first-class travel.”

—DIANE SAWYER
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ACTING CHAIRMAN'S NEWSLETTER APRIL 1998

Next meeting of IBSC, Stara Lesna, Siovakia 14th to 18th September

Reservafions and registration

This is just a brief reminder about the deadlines for registration and submission of
papers for the next BSC meeting. By now you should all have recetved an information
pack with details of the conference hotel etc. from Boris Murar. The venue certainly
looks most attractive and the conference should be very enjoyable. If anyone has not
received the necessary details please confact Boris directly. His address is:

. Boris Murar

Military Veterinary Institute
PS-PPS 311

Stara Bastova ©

04001 Kosice

Slovakia

TelFax +221 95 Tad 762

Boris is currently investigating the possibility of putting on extra flights between
Bratislava and Poprad. You should be receiving information o this very soon,

Please remember: it i3 most important that you reserve your hotel rooms before 30th
April 1998. Details of the hotel are included in the infbrmation pack,

Deadlines for papers

Please also remernber that there is a strict deadline for the submission of papers for
inchusion in the conference proceedings. The first volume of the procecdings will be

produced in time for the conference and papers for inclysion should be sent direct to
me by e-mail, or on computer disc (in Word 6 rcadable format) or on paper by 31st.

May 1998.

Dr. John Allan {Acting Chairman)

Rirdstrike Avoidance Team, CSE, Sand Hutten, York, Y031 1LZ. &



Papers received after 3kst May will be included 1 the second volume of the
proceedings, providing that the abstract has reached me by 3]st May, but there will be
a 17S$50 charge to cover the additional printing costs. Delegates submitting late
pepers will be responsible for bonging sufficient photecopies of the full paper to
distribute at the meeting,

Other news
Meeting of the International Birdstrike Research Group {IBRG)

The IBRG held ils annual progress meeting in the UK in carly March. The group,
which is a consortivm of asroengine and airframe manufacturers and regulatory
authorities, is currently involved in studies of the three dimensional structure of bird
flocks in relation to the mumbers of birds of differcnt weights likely to be invelved in
hirdstrikes. Computer models have been generated using dara from real bird flocks
captured by stereo video imaging in order to determime the true probabilities of
particilar numbers of birds being ingested into large jet fans. Data were also presented
on the physical properties of bird bodies in relation to the establishment of international
standards for artificial birds in component testing.

For more information contact Richard Budgey on +44 (0}1904 462000 e-mail
r.budgey@esl gov.uk

Proceedings of the 26th meeting of Birdstrike Committee Canada

‘The proceedings of the most recent meeting of Birdstrike Committee Canada have
now becn published. As usual they contain = wealth of information on birdstrike issues,
reseaich progress, bird control products ete.

Contact Transport Canada on +1 613 990 3739

Forthcoming meetings
Birdstrike Cornmittee USA

The next meeting of BSCUSA will take place at Burke Lakefront Airport, Cleveland
on 16th - 18th Tune 1988, It’s not too late to register if you want to attend,

Contact Betsy Marshall on +1 419 625 0242 e-mail nwresandusky@irbeg com




22nd Intemational Ornithological Congress

The most important gatheting of world omithelogists will take place in Durban, South
Afiea on L'Hh - 22nd August 1998, The meeting covers all aspects of ornithology, but
there are working groups covering issues such as birdstnke and management of
problem kirds. It is combined with the Festival of Ornithology and promises to be a
splendid event - get there if you can.

Details from Turners Conferences Tel +27 31 3321451
e-mail nolram@iafiica.com. Web page http:/fwwwioc.org.za

ltems for inclusion in future newsletters

If you have any news of meetings, research progress, recent birdstrtke events etc. that
you waould fike the rest of the birdstrike world to kaow about please let me have details
for inclusion in the newsletter. Newsletters ars only produced when there is some news
to pass on, su the more information that you send in the more frequent the newsletters
will be, Trems for inclusion {preferably as Word 6 readable computer files) should be
sent to me at the address above.

It the meantime, 1 look forward to meeting you all in Slovakia in September.

With best wishes;
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Trangpod, CAnada Trarsports Canada
Salety and Security  Sécuriteé ot sireté

Civil Aviation

Aviation Civirg

Safety

Circular

Aerodrome

Information

TP 1302%

Lo i '
NodgCisa 98002
Cax
1008 0324
Circulaire

d’information de
la Sécuriié
des aérodromes

BIRDWIT DIIFE ENCIHDMENT
REPORTING SYSTEM

PURTOSE:

This Aerodreme Safety Information Circular is
being issuzd in order to advise Canadian
Acrodrome operators of the current simation
with regurds to the reporting of bird/wildlifie
incidents which occur in the asrodrome
Environment.

BACKGROUND:

Pricr to the implementation of the National
Ajrports Policy. there was a reguirement that
all birdswildlife incidents which occurred at
airports owned and operated by Transport
Canada be reported to Transpott Canada
Headquarters. In addition, there remains a
rzepaireroent for all facilities to repott to
Transport Canada’s Civil Aviation Daily
QOccurrence Reporting System (CADORS) any
incident which results in eperational tmpacts.
Futthermore, the Department of National
Defence, airlines, and pilots all report
bird/wildlife incidents to Transport Canada on
a voluntary basts, For 8 number of vears, the
information obtained from these reporting
sonrces has been coliecied and analyzed by
Transport Canada, and an aimoal sumumary
report of hird strikes to Canadian aircraft is
produced for the industry. Thas veport has
proven to be valuable to the industry both
nationally and internationally as g way Lo
monitor rends such as bird'wildlife species
invelved, the numbers and locarions of
incdents, amrcrafr and engine types, and times of
year or weather conditions ete, This

SYSTEME DE RAPPORTS IWINCIDENTS
LIES AUX OISEAUX OU A LA FAUNE

OBJET :

La présente circulaire d'information de la
Sécurité des adrodromes vise & informer lzs
exploitants d"aérodromes capadiens de la
sitnanion acteelle concernant les rapports
d'incidents liés aux omeaux on i la faune qui
surviennent aux aérodromes et dans les
environs.

CONTLXTE :

Avant 14 ruige en ocuvee de la Politique
nationale des adroports, tous les incidents liés
ang ciseanx an a la faune qui se produisaient
dans les aéroports dont Transpodts Canada €tait
le propriétaire et I'exploitant devaient dtre
sigmalids & 1” Aclministration cenirale de ce
ministére. Aujourd hu, les instaltations
doivent encore inscrire dans le Systéme de
comgte rendo quotidien des événements de
Iaviation civile (CADORS) de Trangports
Canada tout incident qui entraing des
répercussions opértionnelles. En outre, le
ministére de 1a Défense nationale, les
entreprises de transport adnen et les pilotes
sienalent les incidents lids aux oiseaux ow ala
fanne & Transports Canada de fagon volontaire.
Depuis un certain nombre d’années, Transports
Canada recueille et analyse 1"information
fournie par ces sources et praduit un rappart
sommaire annuel sur les impacts d’oiseaux
avec les aéronefs canadiens pour Uindestrie,
Ce rapport s'est iEvElE un oud] précieuy, pour
I"indusrrie, tant & 1"échelle nationale

qu’ Imlernabionale, car il lai permet d"éeablir des
statistiques sur les espéces d oiseaux et de [z

Canadi




informaton can be nsed by the indusity o
initiate mitigatag measures which may help to
prevent damaging incidents ot loss of aireraft
and human life.

INFORMATION:

Subseguent to the National Airports Policy,
there is cumrently no svstem in place obligating
the indusiry to report bird/wildlife incidents
unless they invelve the Department of National
Defence, or resull in operstivnal impacts. In
order to maintain the current data base off
bicd/wildiits incidents, Transport Canada mast
depend an the contimusd good faith and
cooperation of the industry to repert all
incidents. In order to fulfill cur goal of
managing the safest aviation system in the
world, it is essential that atl stakeholders report
every bird'wildlife incident. [t is cur hope that
all Canadian serodrome opsrators will develop
and maintain a data base of incidents which
oueur at their sites, and provide this
information to the Agradrome Safety Branch at
the end of each calendar year, or preferably
throughout the year soon afier each incident
oceurs. Incidents can be reported in the
following ways:

e Transport Canada’s Bird/Wildlife Strike
Report furm available (rom the address
helow

» Toll-free Bird Strike Reporting number:
1-888-282-BIRD {2473)

»  Bird Hazrand Website:
(vww.tc.ge.cafaviationfwildlife. him)

» CADORS

faunz en cause, le nombre d'incidents, 1o biee
des tncidents, les types d'adronets et de
inoterrs, le t2mps de 'annde et les conditions
méttorologiqnes, ete. Elle peut ensuite utiliser
cette information pour prendre des mesures gl
conttibueront i prévenir las incidents
dommageables au la perte d’ acronets ot de vies
humaines.

INFORMATION :

Depuis que la Politique nationale des aéroports
25t entrée en vigueur, 1l n'existe aucun syseme
qui eblige 1'industrie & signaler les incidents
lids aux oiscaux ou a la faune, saof sile
ministére de ia Détense nationaie est en cause
ou &1 I'incident a des répercassions
opérationnelles. Afin de maintenir sa base de
données sur les incidents liés aux oiseaux et 4
la faune. Transports Canada doit compter sur {a
bonne volonté er la collaboration de 1’ industrie.
Pour que nous puissions aneindre notre
objectif, qui est de gerer le systéme de
trangport adrien le plus sécuritaire an monde, il
est essentiel que (ous Jes intervenants signaient
chaque incident lié aux oiseaux ou 4 la faune.
Nous gspérons que tous les exploitans

d adrodromes canadiens consigueront les
incidents qui surviennent sur leur site dans une
bise de données ot qu'ils communiqueront ces
renssignements a la Direction de la sécurité des
aéredromes & la fin de chagque aonée civile, o
encore mieux, apres chague incident, Les
incidents pervent étre signalés des [agous
suivantes :

e  Formuolaiee de rapport suor les impacts svec
les pizeaux ou la faune o Tmnspotts

Canada disponible & 1 adresse ci-dessous

s MNumérp sans frais :
1-885-282-BIRTY {2473

»  Site Web sur le pénl aviatre
(www tc.ge.cafaviationfwildlife him)

« CADORS

I



v Alernativelv, each aemndrome can provide
the data to Transport Canada iy wharever
formai the (acility uses 1o record other
operational mformation,

[t is vur hope that industry cooperation in this
matter will enablz Transport Canada 2nd the
aviarion indeasrry to more effectively dedicate
resources to those arsas which requirs
improvermen . For addsticnal mfommation
please contuct:

Bruce Mackinnes

Wikdlife Control Specialist

Transport Canada. Safety and Sceunty
Aerdiomez Safety Branch

330 Sparks S, Place de ¥Ville, Tower C
Ottawn, Dotano, K1A (ENE

Fhame: (A1 3 990-0313

Fax: (613 99005008

= Chague afredrome peut auss] civoyer ses

données & Transpors Canada dans le
fommat gu’il wiilise pooc censignar dietres
renseignemnenls opératlonnals.

Meous espérans que 12 collsboration de
Iindvstrie A cer égard permettra a Transports
Canada et & I'industric aéronautigue de
Comsacier IBUFS (ES50UTras aux SeCT2UIS qui ont
besoin d'&tre uméiiondés. Poar de plus amnples
renseignerments, viuilles COMImUnKRer aves

Bruce Mackinnon

Spécialisee du contrdle de la faune
Transports Canada, Sécurité ot siireté
I¥ircetion de la séonrité des adrodrpmes
A3, rue Sparks, Place de Wille, Tour C
Onawsa, Ontario, K14 N8

Téléphonz ; (6:3%) 990-0315
Télécoptaur ; (131 QH0-0508

Harvey Layden
Diractoril.e dirsctear
Asrodrome SafctyLa séeuritd des adrodromes

[}
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Honk if vou Iike fiving carp

(from Eguirox - February/March 1998}






Too smart far their oum. good, hurgeoning populations
of St geese are Wreaking havoc on precious
tundra habiiai, It enough to get dic-hard
comservationtsts reaching for their rifles.

Artide w B STRUZIK

T1s LATE-STRMER MORING 17 CHUReEn L, MarTross, 15 07F 70 A PROMISING
suarl, with a clzar sy unfalding Fam the inlor eland eover over Hodson Bew
From the gig, we can see a Cistmetive ;»'t:llt:uv-' relecliog Frore the conts ol a
feraale polar bear and her os marchivs purposelully aloag an esker not far
[zom a sma'l oroup of orazing carition. Fue hjr the sime the Pilnt gots Us out
to 1l treeless lowlonds of La Pérouse Bay 34 ldlometzes o she east, the winds
Fave begus to Slow, mising huge swells on the sea that collapse on the mud-
rock beaches. A pelting rain grocts our deseent, casting a pall an our wark,
Clore 1o where we fand, biolagis: Robert Rnclfw:i_l of the Amercan Museam
et Matural Tlistory cotues upowsn eruncisied snow gooss gusling in @ thicker
elarctic willow: Barcly able to raisc its head, the bird appears to have justa
few houzs of life defu. Surprised that it is even abive, Rockwel! cups the gosling
in the palm of Lis Land. *'1 figure it's about 500 grams,™ he says, The gosling

showld weiph at brzar rovice thar by o if e i ro malee i sourh for the winser
3 ¥
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if you like flying carp




Suanning the coastline for sigas of
file, Ruckwell offers littlz hope for the
several hundred ather dearf goslings
that may stifl be alive. Tn a master of
days, ar maybe a week o twe, e rre-
dicts, there wili be some hard frosts, and
if the birds somehow manape to sarvive
the cold, foses, wolves, 2nd polar bears
wilt surcly dispense with them inshore
order. Ttk cerie,” says Rockwell, who
begran his rescatcir studes in the area in
£gfy. “Adecade agr, there wers ma}fbc
200 Brsting snaw geese 1 some of our
slidy arcas, Now there are none, or
very [ew. You don't see ot hear any
ather birgs cither [t% ke somecac
carn i here and napalmed the apea”

Seientists call these lewlands of the
sub-Arclic and Arcriz the Dead Zoas,
O 5 zolour-coded satelbice mag, they
appear as 1 narrow rikhon of red
wrapped around the 1 800-kilometes
corstline of scuthweszern Hudson Bay
and Jemes Bay and in a small pocket of
the Queen band Gutf Bird Sanctuzry
near the central Arctic cosss. O tlie
gxowul, Lhe oner generans land s now
g haked brown, sometiemes 2 red or
green carpel of powdery pear, damp

52 ¢ FERRETGARY /MARCWL 1ggh

moss, or marsh ragwart with & few
dried -out tnts of guass and widow
Today ail tha: live on thess ranchesaee
# few oppertanistiz inscots and 2 hund
ful of Death Vallew-like plants

The -::Lﬂp]:it i3 oL SO0 DIFEEETiaLy
predator or scourge, It ds the elogam.
white, and aller bine-prey, snow goase,
¢ wecll s buran lloris 1o preserve <he
sporizs, that is re:;ponsibl: for what sci-
entists in Cengds and the United States
drseribe asar enviropmenlal disester in
the making. While many nibanites sec
grese as polf cousse end city perl nui-
senices, the bizds” deleterious elfect on
northern habitat carges with it sedons
ccolopicel consequences, 1 wsed Lo
Lkinle that naturee would take care of
this wver time,” says Roclowefl, "B
whal we have seen cvalving kere iz 1o
natical, It mature cut of conteol.
Thizty years ago, we hed perfizpsa mil-
lion snow gresc in Marth America.
Teulay there are prolably six times as
many. The numbe: af smow pees o
this part of the warld is growing za
tepidly chat it s overiaking the coasys-
tem'’s ghility to fecd them, as well asq
anmber of other birds and snimels ™

What malure ciono: soen: ta do,
biologists now sy, humans mwsz, Even
the most carservarion-minded wAldlife
experts arc conoeding that something
drastic, such as the controlled stavghter
ok one rlion buds ennuslly west be
cattied oui to bring back belmss ro the
ezosyster. 'IUs o lot wosse than what
[ zssmmed,'” savs [resald MoKeating,
the Canadian Wildife Servics dircctor
ol prairic and nerthern repions, whe is
stecring Tanadss course oz the issue,
“ollowing 2 tour of Lz Pérousc Bey laat
summer, “Tts oot just the fate of the
STiw pocse Lnal cozceris e L e
welfare ol he entire constal ecogveten.
A great variely of olher birds and ani-
mals are being =flecred by rhi

Lik= all tronbileseme phenomena
in natvsz, this ene did not heppen

owvernight. Back in the 1980, Lhe Lm-
Jdittonal winlzring ranges of the spow
aroows aned other migmdng bicdson the
Cullof Mexizo consl were being tukens
OWer ]:u}' pclmlcum Tigs ane refinaries,
shipping canals, and suburban dewel-
apments. For cranes, herons, and other
birds that e (ol shiy ane discreers,
the disappearance of the cagstal sl
marshes proved to be devastating. Bus
the highly gregarions and sncial snaw
goose qizickly adjusted va the problem
b]( stapping short its anjgzrakion m the
interioe Farmlands of Louisiana and
Texas, where hasdweend farests had
beer clear-cut, wetlands drained or
leverd alf, and gresslandsand pastires
tllsd to make weay for new cash crops
ol cutn, réez, sovheans, and wiezl The
resls were predicteble, says Rockwell
“Uncr & goose grt: a taste of ee ar soy,
it's ot going bo po back to skm pickings
vit lke salt mawshes” he says, “The
spaw goose Lit pav dir by stopping
shorlils mpration. Its daing so well in
Bucl, Lhat we'ze seeing therm overwinter
fovw as far noerth as Towe"

Wilclife managoes madvertently
zontobalzd to the problem. [n the
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Continuing its oycle eflife. o cnow gosse prepares its nest in the Northwast Tertitaries, above. By ad[usting the reigration routs,
greqariaus snew gease, seen ot facing page resting an masse 2t a U5, wildlife raserve, avoided the fate of other waterfoad.

tgties ane 1gyes, whern it appeared
that waterfow] wers in desperate need
of protectiar, refueis were established
in the inteeian of the {uiled Siaes
znd Csnada, Tongher hunting regula-
tians were thrown in for gaod mes-
sure. Newver high on the game
becavse it is Jificull te shaos and has
a rzpulation Jor being poor table meae,
the snew gooss bas [allen cus of rvour
with hunters. “With more food and
foecer lmitors, snow goess morta ity
declined Ly g serceat fslior order,
At La Péronse Bay, ail this allowed just
ope aolesy of smow gecse fo expand
[rem 2,000 paitsin 1668 to 22 5en hy

JoamEs Lo aMUs~E B4 A%WMOLL. IMC.

alatad In soome cases, that amounts to
32,200 DC3s in just one syears kilome-
tre of tuadra,

The Gzrmers of the southerar slates
were the first 1o actice the romss.
quences. Oceasionally, and then mars
afren, hosdes of grese would desgend
on a field of savbeans or rice and pick
i clean. The birds Jearned they conld
da the same in Canada whi'e staping
at wariors potats on their migration
north, Dy the ragaos, the problem of
geese puliing ove seedlings, graziag
v yobuag plazts, and removiag seed
ezds become so serious that farmers
]’]E".gﬁ"l dﬁm:r-.rfft'-,g r,'Umpcasation, In

Ouchec alane, compensation «lsims
shat by as guickly as the goose num-
bers- - from $456,500 M 1592 to more
tasr 5854000 11 1395, In some parts,
the noble bhie goose, s the dack phase
of the bird is kawown, was being
renamed tundea magpot or lying carp.

While the southem farmer counld
2lvezys replant the fallowing spring, in
vorthermn Canada, where the Gened
poost Wdgrsle Lo breed, the comse-
quenees ape vastly different. Much of
the 1,800 klometres of s2lr marsh alomg
Lhe Hucgzan ard J:iqzc:s -':‘11. coast]ines
has emerged over the pest millennium
as a pesult of isostatic ughifs thet has

HUL INGY o+ g3




raised the seq battom as ouch as v
metres per Sutary siace the las: great
glacial retreat. In tha tirse, only the
thiznest of seal covering has formed,
and orly two plants—the steloniferous
prassand the thizomatans sedps—buve
tuken ool in a significant way. Bothare
prime food saurees for the snow gooss,

Liniversity of Toroato botanis: Rab-
eTt J:fﬂ:rlm sy the worst damagr: is
done inthe spring 25 suaw geese follow
the ru:trcatiﬂg snaw line Izurthw:n'd,
feeding intenstvely on the exposed vep-
etation alonp the wey Mol ofter, ke
explains, they pull ap te shocl of a
pleulinils entirery, chew off the stems,
which 4te rich in carbohvdrates and
nitrogen, then discard the remainder,
Putting therr serraled Bls to good use,
they seem o revel in grubbing beloer

the surtace for roots.

Tal, thin, and properly British, =
Forics i3 the antithes’s of the bluat,
stocky, and American Rockwell whom
he has befriznded and worked with at
La Pérouss Bay since 1451. Ie points
ot that mast a=ctic p]:-m?s ate by manure
highty resilicnt. But even the hasdicst of
plants, be s2ys, cannat withsiand the
constant hammtr[ng that arctie vegeta-
tion cxpericnces year afior year at La
Pérouse Bay and in ather atvas on the
Hudson and James bay coastlines,

Jefleries, who forcsaw the spow roose
problem meny years aga, has convine-
i evidence, Since 1982, he, his col-
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leagues, and students bave been moni-
toving a number of wine-mesh vegeta-
tion enclosures desighed 1o beep ot all
bzt curicus pelar beers. “Today the con-
trast between inside and ai 15 as strik-
ing as the difference botween & well
watered Liven in suls e Pliceni el
Lthe desert serrounding i As expectsd,
the undisiurbed vegezation within the
enclosures continues to thrive while
A ining the d iversity that is esszi-
ti] loany comgplex ecosystom, Cratside,
howewer, the termin is seoured of plf_-nt
Life, excep for species such as mare’-xail
ard Yuken ragwert, both of whick: pro-
duce  noxious  alkaloids znd  are
renowred for invading distursed sreas.
Considering that a single goose can
clear ane square metre of vegetation in
under an hour, it 5 oot difficabt o
imapine what tens of thewsands of che
birds can do. Jefferies saw for himsclf
back in 14, when 10,000 mow geese,
many af them stalled wis their north-
ward migration by a cold frong to the
aarth, deruded six squeare kilometres of
coastal marsh at Ta Pérensse Bay in jusl
three days.

With more and mors piﬂnls sa0-

enthing o fer:]ing Erenzies, ever lazger
tracts of thin and pow unprotected are-
tic soi! are being eroded by the meve-
ment of melting snow acd rain on the
coast, As on g clear cut on g British
Colambia morntziiedde, Uere ie lide
to ston medstues in the disturbed parts
fronn corrying away the soil and il
aulrienls and DRCVENFING Thew sheals
[rom aiang hold In some Jaw lving
areas, hpe ponds hawve formed for lack
ofdm.inagt:. The pml}lem 18 exacerhare]
each spring as the bivds eotum ta the
nondds and esume prushing along die
edges althe waler Ina particutarly dey
scasar, some of the pond water wil!
evzporate, resulfing in salt beirg raised
ko the surface: the clay lying bereath
the marshes of southern Judson Bay is
a remnant of the ancient T}'I\Ell Sca. in
some cases, the salinity of the soil is
three tirmes that of seawater: too toxic
to sustain the soow gooses favoueed
plants or the vast number of mverte-
brates on which the Janeld freds.

The ramifications of the loss of veg-
ctation are appargnl in the work that is
being done by Tanya Handz, one of Jef-

Terics graduate students, Iz numberof
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Undisturbed land within 3 wire-mesh enclostes, left, shows the richness that is nowhere to be seen on the aow scoured Hudson
B.ay coast, above. Fating page, peiches of red In 2 sateflite image of La Pérause Bay show vegetation loss caused by overgrazing.

c:ncl::rsurc:q: she has stter pledd Lo Lrans:
vlugt indevidoal shools of goosarrass
inta sites thar Lhe feeding gecse have
dermaded. Even under oriial eondé-
nans, she bas beer: having trouhle get-
ting rveral p]aﬂ'r.q to come: back, end
many of thoss that dig recover tock a
preat desl of time and caze and, in some
CAECE, n:-:luired ferulizer and DIZATL:
muich supplements, Such evidence,
Tefferics snggests, points to a ducaces-
loag process of aaleral covovesy, Fat
all—in the event goase tumbers retam
te: histomic lewels,

Whike aaturensusnally a.h]ghlvcf}r.
cicnt, s=lf -regulating wodd, the peeda
toe, prey systen: abong the Hadsonawd
Tames bay coastlines was never cut out
for this kind of population explosian.
Byr-sarved polar bears, Jur example,
{ind novahae i femdivg o the sezery
birds, although some seem oo tzke plea-
mrcin v:]'rasi.nf_f eralings arcund for F].E}'.
[Kg:l:wc Vs acen fuvenile bears catch
& FOUDE TOaes, thl:n tossitupia 1he wir,

no=EE RS ST L

only to resume the chase d 13e |:|ird £
st:ﬂ alive. 1215 dead, they =y simaoly
wralk away or take advantage ofa Limdq
meal.) Ve scasomal temuce ol the paete
%5 alio too shoTt to sustain 2 anifizans
incezzse *n fox znd wek sopulations.
Their fere s delermined larzeiv by the
availability of fod i winter, when all
the peess have gone.

Fro & nzturalists point of view, abl
that is lefl i to ez hird numbess grow o
the point wheee the gesse cat them
sttt of howse and hooe sl coesh
as mptﬁacinr Euat JUIst 8 SIOw ZELC
werezble taadapl o the dwindling satt-
matsh hahitats in the south, they have
alen been able troadjust tr the changing
acethern aomditions fac which thr.'j.-' ars
sesponsible. While one gosling may suc-
ek o dseace and starvation, for
exaripls, twoor three afits brothers, sis-
i, wid consns widl move Tnlad with
teir marents—sormel ey G foot- -in
search of mew sources of food, e

Tnow of instasicss where a gosling has

srevelied five l::lomc'*.x:"s TV NCW SODTOE
oof foend weithin 24 howrs of hatching,”
jeﬂ‘&r[cs stys 1o other cascs, woe've seem
soslings trevel LR to o Lilometses from
their hasching 515 in a 3o-te g5 day
pc:ﬂc-:a Ve e pimcts g, SO pmsse I ATl
"n-\r'.': Y TEer G th:m I:t{‘ﬂ.l_.':.

Fur Rockeecll, the phenomenson that
is vnlodding on the Hedson 2nd [ames
Lar coastlines isakin 1o what czn hap-
pen to humsns in densely populated
centres of the work]l "Chice the inner
core staess deseriorating, the children
mave to the next care, and then their
children smove to the next cooe after
that.” he savs. “What you el up with
is ever-smowing shams, And just as
depressed human habitat produces dis-
ease and malmoensbens, the same
hiobcs tme for smow geese”

There are alrsady indications that
disease and developmental problesns
are afflicting 1he geese. In some areas,
snuw yeess wis maturing ko uely oo
perceat of thair nozmal size for fack of

ROBINCX o+ 35




food, while others are sxperisncing
defarmitizs in their wing primaries.
Tar incidence of renal coccidiosis is
also an the vise in ereas with high dex-
sitics of binds and a shortage of [resh
water. The affliclion takes hold when
an stling hind 15 unable 1o consume
encugh fresh water to wash our the
sait that accumalaess iz kid neVs.
Fventually the organs shur down.
Death comes slawly and painfully
urless the hird &s donc in Grst by a fox
ar other predalor.

O a haot day at La Pérowse Bay, the
actid stell of wrniwonia from the drop-
pinsof snow peese, which are exereted
anet every fomr minutes, is palpahble.
But what also comes as steikingly
strarge to someane familizr witl sach
ecosysterns is the assence of othes forms
of bird life. For example, o onc hes
seen the vncr abundant vellow rail at
La Pérouse Bey for years. Nesling pairs
of semipalmaied sandpipers aud oed-
necked phataropes have declined dra-
matically m habilals traditizally
occupied by Mgh densities of snow
geesy, The deteromation of the coastal
landscape has biologisls now focusing
on various shorebinds, docks, znd
psserines to scc whether they lave
beca similerly aflected. Lven big-gare
iologtsls in the Northwest Ternitaries
zrz booking at the problean, wondering
whetler arger specics arilany depen-
dent an ressial vopetation might be
aticcted by what the srow goosc is
doing to the ecosystem,

Facec witiiasituation thet biolog!sts
say hzs no parallel in nature, wildlife
managess are (rying Lo Hod 2 way o
prepare the publie for what they feel
must be dons. We have a uniaie s:-
uaticn befoer o, an0 the remificalions
wte clear,” saye Bruce Batt, chairman of
the Arctic Goose Habitet Working
Group, which is memitoring the phe-
nemencn and considering ways of
dealing with it "L the aceas o7 Ta
Pérouse Bay where the snow geewe
sumier. already 35 percent of the babi-
ot is overgrazed, 35 percent i dam-
aged, ant anather 30 percent has hesy
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Avian staredown: The much-malighed snow goose, above, may be the target of
renewed hunting in the LL5., facihg page, and Canada, tasting public attitud cs.

destroyed. And we don't see anything
t suggrest that things ace improving

Bait and his working group hawve
known for some timz that they have 2
sEOsizive managem:nt isue before
thes, and they lave beon reluctart o
endoese [ormzlly any of the sommective
meoasites sugpested by soentists and
wildlife managers. They kaow that dib-

cra]:!‘.lng ﬂ'l.il'.ltiﬂ:g ]...TNS, DpﬁTH[lE ]II.DL'C_

game 1eserves to hunters, destroying
millions of epgs annually, or zven
artaching a $ 1 million price tay o tae

leg of a snow goose ane aot measnes
that conservationists and wuiinul righss
activiszsarg willing toaccept—al least
nel without @ nasty fight. Bul Batr,
w10 has heen surprised by the absence
ofany scrions public outcey, says Lhere
15 no ambiguity in thetr uhinae goal.
“1ke popalation pecds to be reduced,
perheps by 25 much a3 g0 prrcent
We're ciear o that, We'd 1ke 1o see
somne plan o place by the &1] of ro8.”

Whils no one is denving there isa
desperite need for artion. the propwersed
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s]augh[tr males Lhe Humane Society
of ithe United States nervous, "Thero
s ma d eubt in ouc minds that this is
3 sericus 1sus, " saps Susan Hagood,
a wildlife-sssues specialist with the
Humane Socicty who travelled 1o La
Pérouse Bay last summer. "Hul we're
conecrned that other nonletlel oplions
are not heing considered.” Fep-oollze-
Hon programs and the hazing of EEasd:
that stagezt critica! bocations arc two
mears that should be investigated, she
says, Hapgoed sbo Zocls that controf
MCasures, i applica univcrmli}', may
cnd up destroyirg thousands of pecsc
that are not ceusing aay problems, Tt
really 4 southern Hudson Bay prob-
lem.” she sys. “Thers is o compelling
evidence to suggest that the peese are
CRLSTNE ],‘rrr)H prs ar cofer nesting sites
in Marth Amarica™

n the 115, thete is suppoet within
government circles to take extreme
nteasaecs to deal with saow gocse, The
Caradize povernment, bawever, 1
ot Hibely te be dewn inte any hald
correclive messures in Lhe immediate
[oture i Gerzld bcEezling of the
Canadian Wiklilz Service hes his vy,
Az wellands Bologist whic has worked
his way up Lhe mnks, McKrazing

4 ORAFIERCURGAAINION PIT L 12 2

utdlerstands the scivace of the fsaie,
et 2 former direeror of the Federetion
ol Ontarg Mataralists, he s 2lso seng-
tive 1o how the public might react 1o
any plan that seould include what may
e described asa huge staught er of ele-
gar:t white hirds. "Consider liow val-
eed these birds are to the thousads of
]thtlpit in the Alberta region who O
ot tomarvetat the snow M .qt;!;:rju_g
ares every vearat Beaverhill Lake ac ko
zhese people in Queboe who drive to
similar steping arces at Cap Tour
mente,” he says, “There is no way we
can szil the ides of killing these birds i
tappe aurilers umdess the science s
absalutely clear o the iwsue.”

That said, Mckes ting and others
will be taiking thiswinrer with aberig-
inal groups in corthesn Maniloba and
the Northwest Terrizaries about get-
ting Lhem invalved in ¢ syslemanic
bunt that will scc many twry smow
gecse laken, Whether such o homt
will inzelude government mbsidies for
2MEMERIION, [radsporiation, or the bar-
toring of stow pocse meat betwesn
ALtV onmmimlies 15 el vet cleag. I
the Ccantime, solantists witl cxamine
mare closcly other fectors that McKear-
ing belicves may be at play.

Ope of the factoss is climete. Since
1567, the breeding azcas of the snow
goose have been EXPEOCNCIng Warmer
weather, with spring melts in southers
Hudson Bay caming slmost a5 days
zurlier than in previons decades.
Althomgl: there is no clezrevidence to
supeest that warmer condizions have
increaser] Teproductive survival, i
scems |ikely. But while springtime rem-
peratuges i the santhern past of Hud
son Bey are warmer, orthern regions
around Baffin Ishand have beer shiver-
ing undar a trough: of cold sprinstime
sir for many veats. This trough may
exglein why the sesting range of the
suow poose has been shifling south
wecently, It may also sccount for why
geese: that are still nestisiyg farther north
vow spend an extes couple of wecks
staging in the southern Hodson Bay
atca before finiching the lusl leg of their
northeru {light, therehe suiting addi-
tional sressute on foed supplies.

Mozt bislogists involved in the feane
are aware of the seiertific conmerns and
the potential for 2 public backlash if the
kinds of ex-remne measures being con-
sidered are finally implemented. But
they also warn thiat delaying a decisicn
indefinitely could have o lestrophis

comsecueness [or otber populatiens.
“In Gx o 70 years, the situatian may
well correct itself” says Rockwell, sue-
veying the easteland that fs new La
[éronse Bey, "The populalion will
ceasl and the aumbers of snow peese
wdll returs to something that is more
noriul, Bul in ike Imeervetng Lime,
hnge tracts of very productive coastal
macsh in the Arctic will be fost, very
likely for Fong periods o time and at
the cxpense of & wide varety of birds
ard animals, A hveee ecosystem Qs ar
ke if nothing is depe shoutit”
Fell simrvemaomam: Bd Struz b reportd i the
previols e oo radars o s ed 17 Al
E'I'H:L:?_'ﬂl-u‘_i. Pz visiny i Edmcnton,
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They’re Back ~ Raptors on the Rebound






iy i
e
R S

i x!%iﬁ&g%r
S

P L Ty
va LIMS [ RSP PP I T FRCE

oo vhis anecTacLAT

Lo ie _E*IL"".:";‘.E'F' HILIN ST R0

. Lo

T a e mm e by nm o

AR MR S
=

- ] . e Lot page
T omaNiare CLATENRCl 2T Dl

a7 Narch

PR RIS

Toraagmnaniag |
H R S i}
=

oo 15 . A i
SO ST TR DIt SATNENCE

- — [

A e qe sl e 1R = - e erne
POV LSRG IR A DL IO atd
B

L H [ S AN T
BT TR ':j:u;;t._-f_::"l H T ]

[ B . .
A D iy it S S
b

S S U
f’:‘_-_ﬁg_r.m:.-- WOT ey il o

opn TP ep s g
A LAsne Tl

o

i} L LTI
B

+ oo
31TE Y EAviOnLeTT

' -~

- s Ao A
CIL I B I [

: 2 o P
LonndE, theline

HEC IR -y ' :
Thianil «..‘h.g«....:- At

JRRRY DN
! SATLRL2ES AL

, . . .
S i o
Hd sty S D e T e LT L S
T T T
! Fotier T thay Dyt of noy R
2 i P i
i TOC SELGET Lo S TITHT

B mra — et Myt s = e = g
e E;_,_-f':::':. CEiIs w0 nny

ooroorhn ke

=

PR

[P P
T v PVDDURUET it ol

o - gy

LA S

ol
| : e OGRS

=l

vt ST
..CL:___‘ ey

i H o P
bl DD TESERY Ml Eak ATiNGHENE

C R JUR o U S
SO DT Tkt Pl ST 4T

e TN R PO
L EUE FO LA o TS S g L=

e . . ;
LTI UTTAGTL WL j.'JT:‘.gT‘:T b '
e . :

- T A :

. L L gmam L,
THI L LIS SiRRTIRORAY s O nanh

o

gi

ichay DRE ETERT FUUATLLO
Dot
- AL W s -‘—, L

TR, N SEN I HIDL et

T mimin =t paen e 1 gy e te el sme
; DOUCRIITA AN nERIT D000 O A
>

e
X q’a\}:. 7

AT ALY
DA

L=
i

_)’_,
T L]
Ak o
NEAR

CTUTE WO LR 200

e e E\
DD e PuEn Th
}

CETVOES WESLE

! . [
PR Qe SUET

: IR

o Tn'.T_:'!'!z' R i h HalH L
;

wnirry on Hurh

=R arvatolh ot

Y 1-’.*.‘-=g:iﬂ.-:\- _r'?‘:f:_:;_r: ,':.'_"'7]:_'1"’-"?':""!""-' ?;E;'.f.!

1
S T
7oA AT AR
1 ¥

VoIo EVWEE 00 TS BRI SR

. -

e

] L ::-;:f_]':.‘:ll';'-ﬁ“i
s os g Terilin
z 2.’?:‘?"%?‘:,?5*55 L P ::ig
2

7 B .

- W= N et fia s o e, Pl

_;",:r“;, gi@/m .ﬁ'ﬁ-r-{.ﬁ-:" .z.'\-.!':\!-g- et I E‘-’I.r" =
d

v 1

e mema " G ol _
BErgir VORI AFHISEY R 3
< % Z

JF L-: i

i E
RPN, SEEEL Rl

=4

S G MR
.

- ]
i o AT O
PRI IR PR S ol SR

FO T 3 U T TR ST P

[

L ot . ot AL - La-11 TITET =22 TT T
tat
LAt s e . SR e L ¥
LArestens des f——-.,,""n Sune T— :
: S . - e Vo A
o T LT Ervinganamen: Migrpezes e o,
::'\-" r . - -. LU - e et - - .
MRS G ownmda CEnENE ». 0. Fesaurcaz  teferedos S ! Y wioed i Eoa

[t ]

TonoE ataneial poyr iz n2ura



A LG 0,
\v,c{'}:*f'ff Rt
A
; *q;_:ﬂ,?:u‘f&f

Maven
G

i

x.__ !
7, i
. N 1
v ;
N i
L
vi ]
i
P
W

r
L

Laril s SO s B

[EN—
- 4 ﬁ_r P

PR HERIE A LR L BHAI

L A LU T

TRO CRAAEDY ORI ';'J-L'l:_:!.lii'.-';il-'ti.

- .
i gmer menme y
SRR R RS FRSs X

Sereprine Fieei

el PR ] - ]
" - [T S P S
[ _‘_r SRR STl T s AT Wil

A OF gRLTI WL

2 by

T
sl I GO

b Tavad vl o] o ieles et e sere
Tased val and wider winge with

v e sraaller faloon, 25
s : ST

i - TN L R e
" IO WWin .E.fjl. oy L'?l_-_..l.lﬁ{'; 'i‘\'II..EIS-

fagi Dove {pesn;

- oo T e o Sro ot
e ormgiier chan s Pererniie, Fem I

23 S PSS |
Boocpeashy Wt varintioTs of wilte oo

] .. POAY ca g i
AT LA R

r

r - = T rrr b
b CFTIIEE el o sm e Roe s Ledidd

SHAS e UWE NS G T e
e AE.ES g IS el in les

- 'ﬁ.']'li?'.f WEITH E‘!“‘.’f’;’ Wi e

1
N

) P o )
¢ DT DOAmEnd DU FolGv 0 aduing ans

Ve Bervine
FavirGianene Cilnle

dU41A Tieliian

mrered Gt ns i afe e nc e it

P TR T R I IR T IPR P AT AW

¥l

8

Frimtgd on SOoyn oR napor

T
a
.

&

biadr nre Pmeerine Falvon wel case is

PR

(0 MO FRLELEE Wae Had Thwinhd nesd 5!

o T i Srafnin Fopina !
e i s, g cafiiingn e, i

sAntnd wing, s @il and oniol s

._. Tamvl St L'.‘-’.i.-_.f{
el

e

brovi b veamg inds

b

Foy miave Bglennatieg su Feeevi



APPENDIX 25

Selected Articles from The Globe and Mail
(Canadian National, daily)

Worst-run runways identified in repori
2,000 geese on city’s hit fist
An early-morning paitrol to save birds
Browning-Ferris might merge with Allied Waste
Bulldozer rofls over nests on Lestie Street Spit

Cormorants ruffle fisherman’s feathers






The Globe zed Mail, Monday, Junce 8, 19U8 AQ

Worst-run
runways
identified
in report

Canada not on list
of most deficient

Ascocialed Prosa

LONEGN — intertiational alriine pt
lotw have hsted 150 airports with majar
salely prohlems and singled out 16 2
KErng — that they believe are “mridl-
cally deficient,” e Sumday Timei:
says

Mo Capadian ar-ports wers -ﬂng]aﬁi
ozt among the worsl 13- Thi jewsps-
per =aid it had boen leaked & copy o 2
repaort coreotled a0 an Aprdl mesting of
the ternaFionsl Federation of Adr
Line Pilols" Asspeintions tn Montreal.,

“If airports and alrspanes sre listed,
it means they have serious deficken-
cieg, oot that they gre upsafe” the
Sunday Time:s guoted {ederation exet-
utive director Cathy BHL a5 sawing.

“Thete are potemdial dangers, bt

i here arc potential darers whea vou

get in any plamc"

Other airports in the citically def-
ciant categary were; Wellington in
Fiow fealand; Celo's Fornebu Afrport;
Simra in ¥iji; Buenos Aires in Arged-
ting; Leticia, Ric Megro and Rah
Andres in Cobombis; Menguelia in Yes-
exeia; Walrw, 2 centrat Pacise island,
Luapos and Port Haroowt in N1ge=r|a
amvl Kabut in Afshamestan,

T pewspepel 2aid air crews have

: complined aboet landing at sirpons
©in popular fmmist desomations, sueh

ax Crreses, “to ] nadequate moway

: liphting and no airtmadlo eenleollecs

o Che greamt.”

At angenling's Mendozn Abport, i
zaid o pilot reporied a horse on the
rinway. Another aborled a lakooff
[enn Buehos Aires after seeing chil
dren plaving io bis path.

At San Fraocisco, planes lamd in
pales il peraliel unways with silats
often Telving Yavzely on visual contact.

"H's hesn koown for piloks to starr
Hming at the wrong mmway and doift
arrss in front of the oiber plane,™ the
paper geded ar unidentified ot as
g

Anthough Hong Keng airport has
had few serious accidants. it s potend-
allw damgeraus becanse of the proxim-
e of the ruowsy and paradlsl Laadway,
which ez be hacardous b oresseines,

The Globe couf Mad! Thursday, May 14, 1988

r—vrity——

2,000 geese |

4 ’- * * i

on city’s hit list |
Two thouzand Canada geese in Missts
sulta may oot be a5 lunlc_vasasmﬂan
flock last wear, whose lves wem
sparced when Mew Hrunswick came tq

their resole
Miwizsaum  Council ;I.-pste:rdﬂj."

: agresd 1o apply te the Canadian Wikdd

Ufe Serviee, a pals of Emm:-nmenh
Canzda, for 2 permit to ocull the gt-escj
naless another contmunity is willing

1o take thein

The geese pre copiurcd while I:hr;.":.u
are mioulting =o they cannot Ay a?.aw
‘They are then slanghtered, '

There are abot 250,000 E"anmi:-'
grese armoss Sudibat Chtavio, and
the population doubles evers threa
years, Most municipalities near bar-
bours havie learped to co-exdst Wld:;
their feathered neighbodrs, Bat polith
ciang and residents of Mississaagn sy
they have had enough of the geese nw
ining parks for people.

“This has been a prohlem for years,
and for esrs we ave been frving to
deal with how &0 balznos the millinas
of doflars we have spent on making
the waterTont a place fov pacple while
appracistng sne wildlife. B there 2w
too many geese. [t's aut of contrel and
we hawe tn make hand Jecisions”
Mavor Hazel MoCallicn said.

The city has =ef 4 June 5 deadline
for the CWS o Rid 2 willing comamw-
ity to ke the geese, New Branswick

» has iodicated ic does not want any,

The oty has not said what it w1F do
with the cateasses,

Thi Aanimal Alidance of Canada, an
afdvecacy priwp opmeskd 6o the city's
pan Ly kil the gesse. has said thal i
wil take logel sieps 13 chaflenge the
et siithevite if it grantz the city &

cazhline ot i’



BY DEREIE HOKICHMAN |
EMEMBER when, in  Metor®,
Peter Finch throws his televisioh
gt A high-rise building shoutitg,
“I'my mad &5 hell and Tm oot going o
take it any more™? Then he arges G

- world to do the same. Well what i 1 facl

that way about the highvise and want to
throw it out the window?

You see, ['im a binder but [m Dot an
exrly birder by choice T4 rather oot
walk fhe skveets of downtown "Toronto at
4 o'clock i the morming, Recently,
though, I've taken o golng ot obe day 8
wieak before daws to stoop and scocp. It's
ned pet doodoo U'm alter; i°s the dead and
the dying and the aboutb-te-die-buot.
me ybe-we-an-save-them.

I, ond others, have bean dryine 1o res-
cue hirds that ¥ e the windows of
very tall buildings. The bivds are migrat-
img fram their winter lands, places we
Tike to go to, South Amertca and Cuba
and Mexrcn. Like us, the birds knew 3
good season when they f2al one and thew
are coming home, w Okt and preen and
mate aud sing in the Morth — that is, i
Lhey make I past Lhe skyserapers, whaose
briflisnc lights at aight are blindingr and
discriecting them, aod causing them to
Ay iato the windows,

My first Friday, [ found 11 dead wioomd-
tocks on the pavematl and yoad below &
highrise; this Friday, a bonch of gniden-
crowned finglets and the odd juncao, not
to meniion the whiie-throdted saarrow I

Jheard singing untl it crashed. {W's the

omne you hear singing when you're sitting
on the cottage porch, swalibng mosaul-
toes at dusk. [t sings “0h Canada, Can-
ada, Cansda” unleas you're bom the
United States, and then it sings “Sam
Peaboidy, Peabody, Peabody.™)

Of course, many of the Dirds that fiy
inte the windows nf Bigh-rise apartment.
buildings cantigt be saved hecaure they
Iand on werraces and balecnles and
ledges.

These cute little birds that erash-land
on the pavement or on bafooiies am the
very omes thak sat tonnes of the bBlack
fies and mosguitoes that anngy humans
g0 mach.

A riend of mine was working late on
tha Sird floor of & uilding nesr King and
Hay streels, patring in far (oo many law-

An early-morning patrol to save birds

The Globe and AMail Thursday, May b4, 1995

ver hours, as usual I happened to be on
{be phone with him when he zaid: "D,
Deb, I rar hear birls Mying overhead —
lots of them.” “Are your liphts on® T
Eaid. “Yes.™

Five rainntes later, T sajd: “Do you szill
heat them™ “No,"

[hd they make it, or, mare likely. were
the chirps he heard their 1ast?

My friend told me that fthe building

manager haf cirenlated a memo inform-
ing tenants thal all lighls shoull be
turned off fiom 3 o'clock uitil after dawn
during migration seacen, The manzger
prohahly mentioned that thes reguest
was organization that helps mesouy aidl
rohabilitate Beds thar zlam inco buld-
inge. The manager may even have reiter-
aked what FLAP had explaincé — ¢hat

tking off {he Jighes was for the sake of |
. ever witl, apd # they ¢an keep iablong

migrant songhnirds,

Unfortunately, the meszape that got
passed oo ko my friend and the dozens of
other imwyers on his floor was mare or
Peas (uat “the buiddiae managar wsnts us
to turn the lishis off early. but don'c
worTy. we'll find & way arnond 3

K esplanulion o the reguaest was
piven Maybe some of those lowvmrs
shauld take a weekend hreak to vead

Peter Whelan's Binds ¢olomn befors they '

head to bird country. And mavbe office
mrznagers shonld be more infirmative, so
that lawvers who care would torn off
their Bghts ar gt proper Tiods fer their
windows,

I dnn’t mear to single ond lawyers, b
I hayve heard a mamonr that most of the
lizhts 120 metres above the ground are
ting left on by merger-and-acquisition
{ypes,

Do vou sec now why I foeel ke Poter
Fineh? [ know 1t whing of me, bul if it

weren't for those highadsce lights T cowtd
glegp in until & am. And Tean't steep bes
canse I keep geping those exgmisite, deli-
oase hivds lyving a: the foof of buildings,
with tkeir eyes bulging and their wings
damaged and theoir necks erwoked.

If Wichael and Maureen and Carobyn
and ocher volunteers ean comind far
mors me ant enetgy 1o FLAP than 1

and WItLE b0 UY to convinne praperty
oRters and floor managers W0 put thedir
lizhts cut, and i thev can be thrilled
whken g hivd i5 resousd scd relessed
north of the o3ty — if chey can do all that,
I puess T'IE kewp waking up saviv one day
a waell 10 try to rescue Birds frgm the
tright lighta of the city.

Dbl Honfefanar is o Jnmely phesi-
i whie spends same of her time Relpirg
Er;iw berde, oy o sy fovests for e




The Globe and Mail Friday, Jung 5, 1998

Browning-Ferris might
merge with Allied Waste

Idea behind $7-billion proposal is to diminish operating costs

BY JEFF BATIEY
and STEVES LIPIN
The Wa'll Strect dagyal

Prowning-Ferris indusivies Jne, was
approached by Allied Waste Indus-
trics Ine., & fur smeller {houpgh fasc
proewing waste nandler, with a pro-
posed merger that wonld valus Bpove-
ning-Ferris at more than §7%-hillion
(1.5}, according to people familiar
with tne propogal.

Ixact terme of the hid cooldn't be
leormed. Any merger wolld inwelve a
premium over Browning-Farris’s curs
renli  market capiialization  of
6. 7-billicn.

The proposed combinstion, live the
recent $15.5-billiorn ruerger agrecmeent
heroreon trash hanlers USA Wasle
Services fne, and Waste Managemernt
Inc., i% girocd at slashing cperating
coats at the oombined conpeeices.
The 384 Waste merger with Wasts
Mansgerment is expecied by {hose
companiss tn cut anaual expenses by
at loast 8200-million,

Allied, Seotisdale, Atiz, has coloe:
lated that it coutd slash costs 1n A
combination with Browning lorris,
Houster, by wbout SM-million a
vear, A person ctoge to the proposal
gaif. The Sass brothers recenliy ac-
guired @ 1.3pescent stake in Brow-
hitg-Ferris,

The push to cut cost: comes smid
a hoge gkl of dwrp space in the
Umiled States that has depressed
dumping prices and reduced prolita
in the wasts indonstry.

hnmediately aftsr the UsA Waste

mMeTger annowitement with Waste
Manggement in March, dpecularion
turmed to Browning-Ferrls, the indus.
try’s o, 2 company, and whether i
wondd serse 1o joln up with ancther
houling concern,  Browning-Fecris
has declined {0 talk about possible
meraers, and a spokeswoman vester-
day said the company wouldn’t have
any coryrnett.

Thomas H VanWeeiden, Alied's
presidene and chief exseutive officer,
who has built up the company fron a
tiny haalng concsm, oonldn’t be
reached for corament.

Browring-Feiris shares yose 3135
copile yesterday to 831425 in New
York Stooq Exchange covnpnsize trad-
ing, while Alied Waste shares fell
.15 cedts to BIEH120 in Nasdaq Stock
Market frading.

Allied, which had #H75nillion in
revenye in 1997, iz dwarfed by Brow-
ning-Fermis, which bad $5.78hiilion.
Bug Allied has heen growing repidly
bv making acguisitions funced with
its hizgh-flying stock, while Browning-
Ferris has been shedding vperallons
and fry¥ing to cut coste,

With about 166 milfon shares out-
standing, Allled’s marker capitaliza.
fiom is about 34, T

Among spne new shareholders in
BrowmingFermss s o Lund ronkalied
Bt Sid and Lee Bass, which has aceu-
rmlated @ roughly 22-miliion-share
slale, piahlic filings show. And some
of tliese investors are Koown 45 activ-
iste mnd cowdd pltay a rele in pushing
(b company inte a merzer with Al-

licd.

Thizs side of the HBass famity has a
rrputation for taking stakes in com-
panies and pusbing them to boost
their siock prices, A lawyer for Bass
Brathers Entetprizes  declined to
commpent on whether Trinity T Fund
LP. the rcodity holding the stock,
would push for e sale of Browning-
Ferriz.

Breeeming-Ferrs shires have cer
tsinly been pogr perforoers. In the
pasl vear, the stook is basically un-
changed, despdte a  roughly
25-per-cent jomp in the Sizpdard &
Foor’s Sistock index, For the past
twn wvears, according to Baseline,
shares nf Heowminz-Ferris are yp 845
peT cBOf, compared with a 81-per-cent
jomp o the widedy followed S&P 8.

!
|

Allied shares kave roughly tripled |

sines late 108 when (he comypany ac-
gulred for £Ls-billion in stock and
cash the North Amertean waste busi-
ness of Eaidlaw e That mowre sats-
mellted Ailied into the big leagues of
itz wdustry. And since then, it has
hieern: makiug duseus of smaller aomin-
sitions, .

Byowning-Fertls can e expected
to put vp a biggar fight for it inde-
pendence 1han did Waste Manage-
ment, The merger ag-eement with
T5A Wasle came afver o vear of man-
agement chans at Waste Manage
ment and alleeeed i ot call off &
sesroh Tor 4 new chief executswe that
had prown difficule. Joho E. Douey,
L84 Waste's CRD), wil! head the
eaitnbinzl company,
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Cormorants ruffle
fishermen’s feathers

Siaughter of fish-eating birds on Lake Ontario
spurs debate over bunting of protecied species

ANDILEW REVKIN
MNew Yurk Times Serice

it the Unirer! Sfates, the dnable-
Imesled vyriorane is 8 protected
species, i safery guarded by fnderal
iaws. But on the Lake Ontario share-
line west of Waterrown, N.Y., the |
long-tiecked black birds have be-
cone a pest o anglers, whey say the
growing colonies of cormorants are
devouring smadlizourthk bass and, .
along with them, the Ovelhood of =777
pecple who geli hait and run charter
fishing trips. !

Last wenk, wildlife officials visiting
an island nesting ground discovered
an unusually shockihg  environ-
mental crime: mare chan 300 comoo- - i
rants slavghtered by shotgun Bre. ?"*%5
Although they have no suspects, offi- Lk
cials say they belleve the festering ki i
conflict betweer conservabion ard B
rommerce 5 esponsible for what ;o
they are calling one of the worst * %
mass killings of a federally protected §

bind speciss in recent decades, . - 3

TF

Binlopists estimate cormorants eet hornvern 00,008 and 1.7 miflfon

streaHmietetfy bess a vear i eestern Lake Onario.

State biologizts said that when
they wetih ashore on didtthabited
Little Galloo sland oo Wediesday
they encountered heaps of carcasses
of fledgling cormoranes, piles of
shotgun shells and swarving chicks
sqpuawking weakly wrmoug fhe cuar-
nage. Clifiord Schneider, whe directs
Leke Ontare projects for the New
York state Tepartmend of Envdron-
mental Conservation, said “yon see a
young chick still laying there alive
among 2l the athers ihat had heen
wiped our, and you can't kelp bur be
moved emationally.”

The mass shooting appeared W be
e latesl of several recent instances
involving once-rare  species  that
have recirvered 1 thiz point tal they
vame inta conflict with local nter-
ezts. Om July 23, (he town of Camol-
Iton, Texas, withaul o Jederal pethii,
butlldered & rookeny filled with nest-
ing little blue herons, snowy cErets
ard nther species pratected by fed-
erdl law. The counr of dead binds
from that ircideny coold be more

than 1,000, said Pamela MoCroskery,
a spokesworman for the Texas Aucu-
bon Society.

Areund eastern Lake Untario, fish-
Bating cormorants have staged a dra-
Inalie recovery sinece the 19505, when
they were nearly wiped out by pesd-
cides and shooting,

T Henderson and other fishing

tows near Lidlie Galloo 1sland, own-
ers of charter boats and ather fsh-
ing-relared businesses, joined by
some officiels, have been pressing
the government for several yeais 1o
allow legalized hunting of coorm-
rants, which they claim are responsi-
ble for a deop In populations of
srnallmouth bass and other popolar
garne fish.

With the decline in the spoct-fish-
ing indusiry heing attribuied to the
birds, thewe bas bevn mers il moe
talk along the shore lately of taking
action, said Ron Ddich, = chartee-
hoat owner and gaide for 43 yeams in
Henderson Harbor.

“I've been pretry instgamental in

The Globe and Mai=

teving to da this ie A proper and legal
manner,” Mr, Ditcle saicl, “Hul overy-
one's heen hesong remblings foar-
ever abour how people are going to
£0 out and take care of thi situatcn.
Appamently, SDIMEBOne finally
wouldn't be tlalked out of it any
more " ' o

The wuolroversy over the cormg-
rants has centred on Henderson
Harboe, a hamlet on a peninsila sev-
eral mikes from Littde Galloo Island.
‘Ihe dncks are a magnet for Beshier-
men from across the country, soarme
of whom spend $300 (1.5 a day te
charter boats and pursue  small-
metth bass, sabmon and cther o-
phy hsh, )

The tiamtlel has nine: marinas and
more than 60 professional caplains,
#ned [or many years, Ashing has been
about the only source of jobs or rev-

enue, said Grover Moore, captain of (-

the Charer 1L *Whern | was growing
up, there wete sighs At hoth ends of
the harbour that sald, ‘The 1Toine of
the Black Bass.” "

But black hass, inchuding small-
mouths, have been hard 1o come by
for several yvears, he said, aind Uwe

fishermmen say the birds are the only :

chviaus colprir

He said anglers have shat video-
tape of corrorants devoodng freshly
stucked beown trout. in an effort to
persuade stale officlals 1o press fora
bunling stason. “You can see them
eat so many fhae they covldn™ My aff
the water," ¥r. Moore said, “But no-
body wants to lisben 1o the fxher-
™en,”

Grewwing theests againsl the bivds
first bumed to action in April, when
eight cortnarants wete Rilted, federal

wildlife officials soid, In June, abour

100 were killed, Bist last week's mas-
sacte, wWiich left B40 hirds dead and
minme than 100 others injured, trans-
foired the loeal Ssue bk @y es-
Iraordinary eavirenmental crime.
The birds can be legally hunwed i
trnly a few planes where they pose g
clear economic threat, such as ab
carfish larms in Lonisiena, fedoral
wildlike officials salid. Pt research

erl their itmpact, if any, onthe fshoin -
Lake Ontaric iz stdll in the eatly

stages, 13 offiriels szid.
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Selected Articles from various newspapers
Growing bird population causing a flap
Dramatic increase in bird population poses aircraft threat
Airport critter patrol
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MacKinnon, Bruce
]

From: {¥Brien, Robert

Sent: Thuradsey. June 25, 1928 10:37 Al
Tao: MacKinnon, Bruce

Subject: Growing bird pooulation causing a flap

PUBLICATIZMN The Calgary Herald; DATE Sat 13 Jun {1888, SECTION/ICATEGORY Mews; BYLINE The Canadian
Press;

Growing bird population cacsing a flap @ Bid-meets-plans
accidents cause $500M damage & year

A drarnatic increase in the bird population is causing havoc on rumways acrcss North America where faster airplanes
and busier
airports have becorme the narem.

And while Zirds may come oul on the lasing side of any contest of strength with a plane, they do manage to get a few
licks in before

tne plane does.

Bird-meets-plana accidents cause aboot $500 million US worth of damage every vear, a wildlife damage corntrol
expett fram Crhio told

a two-day conference by the National Bird Stike Committes.

Richard Doloeer says acsidents ususlly ooour efther on the runways or during take-off and fotunately haven't caused
many accidents

inthe air.

Hui the seagulls, geass, ducks and owls that mast ommaonly hang out at the airsott can break the fan blades in 3
plane's engines,

go throush windshields and break the nases of the plare.

A number of groups, includirg aidine reprasentatives, waste maragement cempanies, Transpert Ganada and the
anadian and LS.

rrilitary et at the conferanca o discuss ways o batting bird congeslion al airporls.

Wiidlife conservation effers have unwittirgly mada the bird problem worse, said Dolbeer,

Today, for example, there ara two millkon Canada geese, comparsd 10 50,000 in 1985,

Dalbeer said thers are & number of steps commoenly used to reduce callisicns.

One thing that has to be dare is make the habitat at airports less dasicab'e and attractive 1o birds," be said.

Short grass alorngside ronways attract birds, so he recommends allowing grass to grow to 25.4 centimetras.
Landfill sites -- a natural feasting sitz for gulls -- shauld be allowed near airgarts sut ponas and puddles within the
girport shault be

gliminated.

Ansther techoidque is 1o use noisamakers, such as shell erackers and propang cannens that go off with a bang, ard
distress calls

broadcast from 2 loudspeaker to scare off birds.

If none of this warks, airperts may have o resort to kiling hirds.
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Tne future is more promising, said Dolbear,

Several new techneclogies a2 baing tasted to address bird ecngsstion at airpors.

One is a radar detection systerm hat will Qive pilets a Eird forecast and the other is microwave radiation that will allow
hirds io sense

an airpame and get st of the way,

- The tssue: Birds at airports.

- Whazt's Mew: Increass in brd population means mere birds are found around tha runways.

= What's Mexi Two-day confarsnce wWill discluss ways 10 batile the problem.

Raberf OBren
Manggor of Envirpnmental Asscssmeant
Chfice of Enviranmental Affairs
Trangport Canaca

phone # [€13) 990-1402

Fax 7t (613) Ba7-4260
g-mail: obrient S to.ge.ca
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MacKinnan, Bruce

From: 2'Brien, Aooert

Sent: Thursday, June 25, 1985 10534 Al

To: MacKinnon, Bruce

Subject: Dramatic increasa in bird population posas aircraft threat

PUBLICATION The Standard {54, Catharines - Niaparay, DATE Wed 10 Jun 1898; SECTION/CATEGDREY MNews;
Cramatic incease in bird papliation posas aircraft threat

THUMNDER BAY, Ont. - A dramatic increass in the bird population i= causing a big flap oo runways acress North
america where
Taster airplares end busier arports have beeame the norm.

And while birds may cotme out on the losing side of any contzst of strength with a plane, they do marage o get
some licks in first,

Sird-reets-ptane accideris cause about $600 million {LE3.} worth of damape avary yaar, a wildiife damane contial
expert from Chio
told a two-gay conferznce by the National Bird Strike Cammttes.

Richard Dolbeer says accidents usually ccour gither on the runways or dunng fake-off and fodunatety haven't caused
rany accidents
n the air.

Raobert O'Brier
Manager of Enviranmental Assessmant
Oifice ef Ernvircrrmantal Affairs
Transpent Canada

chone & (§13] 930- 1405

Fax # (B13) B37-4280
g-rmauf: shrignr @ te.go.ca
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MacKinnon, Bruce

From: O'Brign, Raket

Sent: Thursday. June 25, 1835 10:3:4 Al
To: Mackinnan, Bruce

Subject: Airport eritter patrsl

PLBLICATION The Edmenton Journal: DATE Mon 08 Jun 18%8: SECTION/CTATEGCORY News; BYLINE Lily
Myuyen, Journal Staff
Wit

Abport crittar patrol keeps the for fand feathors) fram
f.ying; Safety on tha Tarmsac

Ever since his boyvhood on atarm where he studied and trac<ed wildlife, Mike Bott has hated killing animals, That's
why his job today
ircludes shooting at them on a daly sasis -- and missing.

Boit is the Fdmontan International Airport's wildlife control officer. As such, he patrols the 3.600-0dd hectares of
airport land to keep
it claar of birds 2nd animals that might gel In the way of airplanes that can land as often as svary two minutes.

Every day beginning at 7 a.m., Bott, 51, a formers heavy equipment operater, |4 aut with his binoculars surveying he
fiefds for hawks,

owls, aulls, geese and craws, He ssans tha 10 kilomstres of chain-link fencing far breaks or signa of burrowing, and
the coyoie, daer

and moose that could taks advantage of them to find out it the grass s greaner on the other side.

If he finds any intruders, he drives them off with crackers fired fram z six-ram pistol. The red bangers that go off with
a lgud, duif thud

are for ammals. The green screamers that explode with a splatter followed by a souttering whine set the birds
winging away.

Bolt miso carries a 12-gauce shotgun that fires bianks with a timed explasion.

Propane cannons ssi up beside each runway emit subsonic booms at ntenvals of one ¢ five mirutes. They get shut
off at night --

after 10 .1 in the summer - whet rmast birds remain on the ground. The few who venture out are scared off by the
lights of the

airpiane.

' dor £ enjoy killing things," said Bott, weating his Trademark blue ovaralls and camolflage-coloured baseball hat.
"Wy methed is
scaring them.'

His methods are carefully timad, A screamer se! off 2t the wrong moment ¢an drive a flock of binds into the fight
path aof an airplane
instead al away from il You've got to know when 1o scare them. You've got to make a fast dec'sion,” he said.

A floed of Canada geess struck at 200 km-h can do congiderable damage to an aircrafi. f maore than five gulls --
which traved ir flocks

ot up to 50 -- ate suckad into a plane's engine, the engine can fail, and bring down the plane. Even an animal as
small as a rabbil can

‘rietfera with the landing gear -- an animal caught undsr the wheels of ihe plane can tia the prane forward onte its
belly.

At the critlcal stage of takeoff, all of these can be disastrous. None of them have ever happened et the Edmanton
airpo,
FPage 1



Thai may be thanks te Bott and the &rport's environmental contral program.

The name ot the game ie prevention, says Michag! Maclean, a retired military officer who now heads the airpart &
EnvirpRmental
pragrarm.

Az well as wildlife, Maclean points o tne strict control exercised on the xind of crops grown on girport land, which
tarmers can lease
up to 200 metres from the runways.,

Thex airport can also prevent the establ'shment of indussries that attract wildlife - landfill sites and campgrounds are
examples -- for
up to a 20-am radils.

A visit to the back alleys of the MacDonald's, Wendy's, Pizza Hut and Safeway -- across Highway 2 in Leduc - to
check for open
garbage is an aceasional cuting, though Maclean says he's had no problem with them 2o far.

Trees and rmarshiands aee ininimized or strategically maintained to keep wildlde away from problem areas.
"Frod, sheltar, water — that's whst we aliminate," said Bott.

It = a job that gats hitm aut early in ihe gummer and working split-shifts in the winter to accommedate seasonal
pattems, but Bott

says ft's worth i

"Animais are only doing what they do naturally. We're the unnatural ones. People werent really meade to fhy.®

Acbeart O'2rien
Menaper of Envirenmenta) Assessmant
Oifice of Emvironmarnta’ Affairs
Transport Canacs

phone £ (§13) 893-1402

Fax # '513) 3574260
e-maifl; ohrienrd@ic.ge.ca
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MacKinnon, Bruce

From: Cr'Brien, Bobert

Sent: Thursday, June 25, 1988 1037 Al

To: MacKinnen, Bruce

Subject: SMASHED TERN EG3S5 INFURIATE ACTIVISTS

PUBLICATION The Toronto Starn DATE Fri 12 Jun 1998; SECTION/CATEGORY NEWS; BYLINE By Brian
PcAndraw;

SMASHED TERM EGGS INFURIATE ACTIVISTS: Harbour commission
o probhe deshruction of nests or spit

hare than BD tern nasts, which usually contain two or three eggs apiece, nave been destroyed Dy bulldozars workirg
an the rocky
peningulz jutt’mg into Lake Ontaric, angry environmentaiists say.

Several hikers and cyolisis saw the nests crushed an June 1, says ferry Dabarco, a lawyer with the Sierra Legal
Deferce Fund, an
amararmental law clinic.

The common tern population has been decliniry for years around the Grest Lakes, although with halp, it has begun
to thrive around
the spit.

Mast of the terms' nesting areas were [ost to develooment and the birds were poiscned by water-barne industrial
polliarits thsg
wegkenead thelr eqos.

AGTION DEMANDED

DeMaran, represanting the Animal Alliance of Canada. Friends of the Spit and the Ontario Field Omithologists,
wants charges laid
agains: the Terento Harbour Cammission and the Canadian Wildhte Service,

Me has alzo demanded a0 investigation by the provincial environmernt miristry and Envieonmend Ganada.

The defence fund has alzo asked Ontarda environmental commissioner Eva Ligeti 1o order an investigation into
possible vioistions of
the Migratory Birds Act end the Garne and Fish Al

The harbour commission altowed the bulidozing an the 13-kiflometre-long spit after it was given the go-ahead by the
wildlife astvice,
the branch of Enviranment Canada resporsibke for producing the endangered species list,

Commissinn general manadger Gary Reid said in a prepared statement that be was " making inguiries to determine
precisely what
happenad,

“Imitial information indicates that our peaple were under the impression that they had approval to proceed with work
to shore up the
spit at the watcr s cdge.”

Beid sais he wants to meet with the environmentalists in order " to olarify matters.®

Tha wildlfe service did not return calls from The Star.
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DeMarco said the commission should have waited urtil -he ter eggs hatshed and the nests wese abandsaed beore
unlzashing tha
biuk- dazars,

And he said the wildlife serv.ce shoud have never issued 2 permil for the " collection and disposal of eggs.”

MIGHRATION STOP
The man-made spit is home t theusands of birds, mostly gulls, and an important stop-over site far migrating birds,

Ontario's common tern population has declined steadily over the past few decades, with just 64 colonies containing
7000 braading

pairs of birds an the Canadian side of the Great Lakes, according to wildlife service records,
But the hirds have been making a kit of a comeback along the Toronto waterfront.

in 14498, the Taronto area conservation authority created arificial tern colonies by placing four large wooden rafts
eovered by sand and
gravel in the waier 2round the spit, which is also known as Tommy Thompson Park.

The terns flocked to the rafts. Plastic snow fance submerged around the rafts became an artificial reef that attracted
fizh for facd.

Tems can be distinguished f-om gulls oy their forked tails, siraight pointad bills, slkendar shape and long, namow
wings.

Raober O'Brien
fdanager &f Envirenmenial Assessrant
Cfice of Emvironmenial Affairs
Transport Canads

phiene # (513) 890- 1402

Fax & {513 Ba7-4260
E-mafi; ob¥ienr & e ge.oa
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Rird strikes a bigger threat than ever

([rom Fiying - June 1998)






Fiving June 1998, p26

Arcording to reporis [rom e Air Force
and the U5, Fish and Wildli‘e =ervice,
rhe fhreal of Dird strfes, especially thak
poged by large birds. may be growing
wiorse e 66 seccessiul wildlife ronscr-
vation programs.

In a story in its morthly paatication
Torch, (e Air Furce's Alr Education and
“Fraining Commard reporsexd that based
on G A Farce's recent experience, the
threzt seems Lo b increasicg. The mosl
tramic bivd /airplane ensouatet in pedent
years ook place in 1995 when an Air
Force AWACS planc ¢rashed after run-
fine into a flack of Conada gosse shortly
after {akeoff from Elmenderf Air Foree
Base in Alaska. Twenty-four crewmem-
bers died in Use crash of the military ver-
sinn of the Boging 707, [t wasn't an jso-
laled ecident. The Air Force says that
its alrerall ape mvolved in a stagEenng
2,600 bird simikes  yodr, resuliing in an
anoual average of $38 million 1o dam-
ages. Bi-ds don't just it for military ai-
planes; ICAC pegs the number of vivil
aaatinm hirgl strikes between the years
1588 and 1993 ar berter than 25,000, The

BIRD STRIKES A
BIGGER THREAT
THAN EVER

FAA says tha it's aware of around 240
bird strikes  year, with damage in the
millions of deflars, Bocavse not all bird
wtrilecs are reparted, the numbets are
likehr rmuachs higher than fat,

The closer you ger to the ground, the
sreater (he chance of a bird strike, More
than 20 percent of hizd strikes, accord-
ing to Transport Canada, are heppening
in the vicinity of the airpart. and the LS,
Afr Force says that 77 pereent of its
strikes tuke place at lower than 2,000
feet agl and that more than hatlof all
strikes oocur at 500 fectagl or lower,
though there have besn repotts of
strilees at albhdes as high as FL 370

The Fish and Wildlife Servico aprocs

theres a problemr. According o the Ser-
¥ice, the population of urhban Canada
geeee has moee thag doubled cver the
past 22 vears, mostly as a result of pro-
grams lo conserve wetiands and other
bird habitats. Other species of lanme Tarmd
hewe séen similar oopulation increases
over the past couple of decades. And
many af these large-bird specles are giv-
ing dpnlgration dtegether, electing in-
gtezd fo reside yearrognd al poll coars
¢5, public parks and, unfortunatchy,
alrports, Service personne] have been
working with kecal and state antharities
apd airpoct managers o oy o alleviate
the problem. Geese have been cpceess
fulty “controlled™ by a variety of meth-
ods, mcluding habitat modification Jet
ting the prass grow long seems to kaep
the birdz away), bazing, using falcons
and dops, erecling electric feceing, #ud
lethal methods such as honting, Can-
ture and relocation programs, poplar
Inat clecaede, are not being u=ed amanore
because it's impossible to fnd state or
Ieez] anthorities that will take the Cap-
trcd birds.
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ARFF Hot News
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ARFF HOT NEWS:
January 19, 1998 - Birds "Daily Danger" At Tel Aviv Alrport - Filot

JERUSALEM, lsras! - An lsraeli commercial pilet said cn Tuasday planes
travelling to and from Tel Aviv's Ben-Gurion airport were flving in the face
of danger from birds feeding at 2 nearby hill of rubbish.

"I a cadly danger,” B! Al Israet Airlines captain Dror Harizh teld Army
Radic. =" Befora | relsase the brakes on take-o8, 1 think about what would
happen if & bird or several birds are sucked into an engineg.”

The gevernmant failed to meet a Decermbar 31 daadine for & phased closure of
the Hiriya garbange dump, which has baen in use for decades anc now towers 80
metres {266 f1) shove fields jest west of Ber-Gurien airport.

| was landing vesierday on a flight from Europe and saw birds — quite
pretty cnes -- on top of me, under me, & my left and (o my righd. [t was only
by chance that they didn't hit my plare,” Hansh said.

Me said & 1994 inciden? in which birds wers suckesd into <he engine of a Boeing
747 taking off from Ben-Gurion almost enced in disaster. The plane managed to
rise only 150 meatres {430 ft) but managed to return ko 178 airport and landg
sately.

“Thare are rnate than 100 take-offs a day from Ben-Gurion. If a plane, runs
intp & flock of birds that shuts down two of its engines...the resull will he
z risaster for passengers, piane end those on the ground,” Harsh said.

Israel s a main migration raute for birds and Hirlyz aliracls afl sens of
them,” Harish said. > There are birds everywhors in the waorld but 've never
encaunterad 50 heavy a concendration,”

Geovernmert efforts to close Hiriva and find alternative sites have run into
local opposition.

“Why should we be the country's garbage dump?” grumbled a municipal official
in the southern city of Beersheba, one of the proposed sites, in on interviaw
with the radio.
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Plane and Pilor May 1998, piZ

For The Birds—-Again

Tips for avoiding our fine-feathered friends

By Biif Tax

t's been said experience is rbe hara-

g5l teacher because it gives the Lest

first and the lessen alterwards. That

certainly was the case for me ltast
year delivering a wew Saraioga 1TF 1o
Beadigo, Ausiralia

Back in ke Pebruary msue, 1 wrote
aboui a hird srike | suffered fhang e
an overnighl steg in Ausivalia fast fall. In
allesnpting w0 1zsearch shae wory, 1 con-
tacted the FAa, the Department of the
Intevior and several orher U5, federal
anencies for specilics abow the visks of
bird sorikes on civil and militsry airerall.

1 was surprised at the relative lack of
informarden on the subject. 11 eemed ne
aine kapew ronch abenzt Frd strikes, Asa
resule. the column devolved inte lilte
mare than o Jdesergpion of 1y expeti-
ence and & warming o walch oul for
binde, especially during their soring end
tall migratinns.

A few weeks alier the conmen bir prine,
T received a lirge package of videstapes
and printed matertal fron: Bruce MacKin-
nowy with the Acrodroan: Safely Braack of
Trarsjport Canada o Juawa. Onolario,
Canada MacKinron wanted o reprint my
caluma in Canada and thoughe 1 might
be interestzd fn the bind arrike research
deuie in s couptry Tims o that Cansds
nol only keeps track of suikes, but i hes
amomthly essletter dedieased i Qe prol-
lem of bird #nd mammal bazards, Alrpert
Vo dlefe Managemiend.

O eoarese, it shoalde™ ake 8 nuclear
bratn surgeor 1o teasay thar Caneda
would hava a major bind sirke proklem.
Wuch ol the southern portion of the cour-
try i tural, and most nosthern regicns
are relalivedy anincuabied wildermess. T
summes, ics ruby cnapnilicent cuondey,
and birds spparcntly thick so, too, Hen-
dreds ol speciesvse it asa nesting grownd.

The Canadian esearchers supee<t there
ave about 000 civii Sind srrikes world-
wighe exch year so. contrany to what you
12 iMANE & PILTT

rmight think, 1his is w0 smalt problem.
The 1.5 Air Borcs zlone records aqother
3000 stikes anoually, parislly because
the Asr Foree mission oflen desnaads Tow-
lewel. high-sjaeed Might, More then half
of all bird strikes ocour bebow 100 Eeat
AGL, and fully 99 percent happen helow
2500 Feet AG (Thon't Teel too combort-
ahle just becanse you Jy Sipl, Bowever.
Anaitlioer ooce tan into 8 vulime off
the West African coast at an amazing
37000 Beet!)

In wiew ol tha, iCs nad surprising rhat
80 percent of coallicts oocur during take-
ol and landings, by defmton near air-
ports where bedt birds and amrplanes feel
at bame, Atrperts ofien atoact Dirds, as
runways and taxdways frequently are con-
structed it ddeal locadony, well eutside
mujor cities with a mininum of obse-

primary requirements foc aoy hird—food,
water and safe haven for nesting, Testing,
and reeanng. In addition va plenrifnl pet
space and numeroue lHphisiands, posts
#nd othet roosting spots, alrports feamure
arge expanses of grass For food and ponds
of sanding water, both s1raog atractions
for megreing birds.

There have been 34 civil craches and
about 200 dmown denhs reealting from
bird stike accidents in recorded miation
histery. The first Zalal aircraft accident
ased e 2 Bl suwihe was recondea) in
1912, Foounateky, the vasy mejoriey of
imipacts don't cesuh in either acciderus or
deaths, zc birds rarely iInrapaciece the air-
craft or crew. Such encoueees are con-
sistently expeneive, however, Tol damage
inflicted by birds on aircrafe is estircated
at more than 3750 million. The hirds
kaver'i enjoved it much, enher,

Prety vhviowsly, the two major fac-
tars in any collision are Cie speed of
o=t and the weighs of the bird Zwalved.
The higher the speed and eby heavier the
bird, the geealer 1he damage. Bird veioe
ides aren't thai high, arely exoeedigg 30
kaots {except for peregrine fateons and
white-throated swifis—140 to 160 kmats),
Adrcralt veloeities below 10,06 feet can
ran as high #2350 knots—legally.

Im tests to detcrmine windshield Jex-
indlity, researchers air-blasted a {our-
pound hird at a heavily insinemented
aircrall wirdshield an 250 knets. and the
resulting impact lnad exceedad six ton,
Itngine what an eight pound esgle ar
15-powmed vinlore wondd des we a peners]
paation windshield, even 21 o combined
Chusing cpeed of onfy 100 w0 150 knets.

By far, the greatest theeat is rom se-
gubls, Gulls account for nearly one-ihind
of alt bird strikes and, because l:-mguiis

aren't notmally seer oo far from the ocean,
coasial airporis ave the most W tisk Seag-
1lls 2o lansls seern atnost syromymans
and, regrettably. batk land s and airpons
make lyusy neiplibors. Por that reason.
thev'te often colbacaled far from iy cen-
ters, close encugh ta each other that they
almest paarasiee condlicts.

Fat it alf together and hese are the
sadiicaat 10 conmmandmoens of avoid-
ing bird s1rikes:

Aways check NOTAMs and ATIS foc .

kird arbvisonies i yaur airpeet is on che
coast ar if it's mipretory seasam.

Br wpeciafly wary dning taxi, and

nede and report any bird activiny
on the ramp ar reeay. Gulls and other
rirds like to congregate on asphai
ruewiys—aigy alert

Luring migralony Seasen of any tme

van suspest bird activier, fly as high

a5 practicat, Only one percent of strikes

aueur above 2300 fzer AGL.

Avoid Hying over bord sanctugrics and .
landfils, and mever [y low aiong 2

mpatt, river or eswldry. Just tike pilos,
birds use those fealuces for ravigalion.
Most birds fiy in dayhght, T don't
assiene yvoil're inmnene at night. Ducks,
prese, owls and severe]l othier e of
birds often EHy at nighe,
I vt do cpot birds in the distance,
b aware L hat Larper bitds have a slower
wing beat. dlse, remember 1hal birds
often luve newral camoudlage markings
thal make them difficall 1o spot.
7:f the aiteraft has windslield hear and

you have any reason to be concerned

abow the pessibility of a bird s7ike, tarn
i1 on. A warmner windshield will B more
pliable and more Yiable to resist brealking,

Tz every aiteoaft strobe or fandding?

mxifrecognition light you can find at

Tow fewed in Bied cowntey, expecially dot-
ing sunrise and sunseh depanures and
arrivals when neither yor. noc the hirds
can see tha well
Whenever possihle, {y above a fock
of birds tather than below. Sirds Lend
to dive wihen alarmmed.
-[ Druring degcetts in leavy bird aveas.
ulc-:u-.p spieece toa minimurmn. Halwe.
ing the speaul mesulln dnea quarter of the
impact encrgy. FaF

PEP senior editor Bill Cox has madre approe- |

tmuttely 75 internationat aircraft deliveries

tn everytlineg from: Skyhawks to the Swaarin.
gen 530 business jet, and offers airerafl
delivery, nircvaft pasitioring ard intevnia-
ticnal copilot service. For more {nfortea-
tiam, write: Flare & Pilor, Attn: BT Co,

12371 Wilshire Elvd | Suite 1200, Los Ange- |
I

fes, A 90025
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Take Five... Low-Flying Fxam
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for safety
Fiwe rrinides reading
oould mavc yoor et

Low-Flying Exam

Low flying is a killer, Before you even contemplate it,
try this test. It may change your mind and save your
neck.

1.

How much airspeed will vou lose if you slam your
atrcrafl into & bank tarn?

. What rate and radius of turn will you get in a

457 bank Lturn?

. How much space will you need to do a 180° turn?

. Hew much more space will you need with a 20 kt

wind behind you halfway round the turn?

5. How far away can vou see a wire?

. If you have to jerk back on the slick to miss a wire,

hiw much space will it take to change the flight
path upwards?

7. If vou have to pull up quickly straight ahead, what

9,

girgpeed will you have after 300 feet of chmb?

. Whal do vou do if you run a tank dry at low

altitude?

Will your windshield withstand hitting a 3-1b. gull?

10. Do vou still want to try some low flying?

Transgort  Transporte C - yel
C:anaEE Canada Ll 'lﬂdEi




AVE...

for safety
o creling

Runway Incursions

It 12 very difficult for pilots and controllers to see and
track the many different-sized airplanes and vehicles
moving on the airport surface on clear days. Add
weather and/or darkness and the problem can explode.

So, start your own ground safety awareness program
by nntmg the following suggestions (note that most of
these apply in the airk

» Alwavs communicate clearly and use the praper
phraseology.

» Read back clearances with restrictions (altitude,
heading, runway number, etc.). If they are not
clearly understood, do not hesitate to request
clarification. It is a sign of the professional pilot.

» Keep an uncluttered cockpit; avoid idle chitchat;
listen to the other traffic on your frequency.

» If vour aircrafi is moving, keep a good lookout.

* Proceed with eaution when approaching any other
taxiway or runway.

* Be ready when cleared for iakeoff; do not move into
the active runway while trying to finish the check-
list. When you hesitate in position, you destroy the
timing of every coniroller and pilot who anticipates
your action.

Tr:-m:sp-:rrtl Transpors

Canada Canada - ’ CElI—la(_IIﬁ
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A Reminder about Bird Strikes
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A Reminder about Bird

Strikes

by Bruce MacKinnnn, Aerocrome
Safety, Transport Conado

There are still a few skeptics
within the aviation communily
who, like meaoy of us, have tor-
gotzan overvthing thet they
learned in. Physics 101 ar don’:
have time Lo read occurTeno
reports. Birds cor do a lot of
harm to an wircraft. Ratber thao
bore vou with mass and veloctty
caleulations, let's juat take a look
a} some atteniion-grabbing neayr
mizses and smoking hinles,

<m the nighs of
briday, January 9. 1998, Delta
Atrlines Flight 1783, a B72T,
departed Houston International
Ajrport anrd struek a flock of
geose gt 2000 v, on climb-out,
The Nop. 1 engine was destroved,
tha Mo, 2 engine was sevarely
damaged, the radome was torn
off, and the vight wing wax
signiticantly damager.

Om August 28, 1957, Air
Canada Flight 502 began the
takeott roll at O7:25 local time in
Thundar Bay, Ontarie, with
K2 passengers and 5 crew mem-
bers on bpard. Al Ve, the DC-2
giruck a large flock of hermng
zulls and the No. 1 engine had 1o
bie =hot down beeause of severe
vibration, 'The crew declared an
smergency and returned 0
Thunder Bay. Bird remains were
fourd i the No. 2 engine, on the
first officer’s windshield. and on
the right wing root.
¥Yes, But These Things Don’
Happen to Turhoprops!

O Movember 24, 1997, ic
Tepucigalpa, Honduras, a com-
murter gireralt erashed atter an
enzine expladed following a bird
strike. Beventy per cenk of the
aireraft was destroyed by five,
and 12 people were injured, 4 of
them seriously,

{Omn %ayr 17, 1296, in Broome,
Washington, a Dash & with
3 erew mombers and 14 passen-
gers on board slruck a wedge-
tailed eagls while descending
through 4800 ft. The bird

R RO "

punctured the wing-to-fusclage
fairing and damsged the forward
wing spar and electrical compu-
nonts, which were attached Lo
the spar. Multiple system fail-
ures resulted, and the No, 1
enging witk shut down., The crew
was unable to maintain conlrol
during the landing and the
aireratt lsft Lhe ronw ey,

Woll, At Least We're Bafe in
{ieneral Aviation Airerafl!

Om Septembear 24, 1997, in
Eoundary Bay, British Columbia,
a student. pilat on hiz first soto
flight struck & mallard duck.,
which penetrated the windshicld
of the Cosena 150, The bird von-
tinued on through the right-hand
side of the passenger cabin and
hit the rear wall.

T October 13, 1997, near
Letnhridge, Alberte, a Cessna
17% struack a mallard dock, and
the bird penetrated the wind-
shield. The pilot suffered facial
larerations and a broken nose.
He was able to land the aireraft
ab Brooks, Alberta,

(K, But RHarely Do Fatalities
Hesult]

Uin Movember 15, 1997, at the
Pic du Midi observatory in
France, 2 adults snd 2 children
waere killed in a dght aireraft
after a bird strike in the
Pyrences. Lnioroenately, the
92 prew members i the resone
helicopter were also kitled when
they struck a wire while depart-
g the zecident seeae.

In January 1984 in Le Bourget,
France. all 10 ponple on board a
Faleon 20 were kifled when the
crew lost control of the aireraft
en final approach while altempt-
ing an smergency landing after a
bird strike destroved one engine.

O September 22, 19585, at
Eimendorf Air Force Baan in
Alaska, 24 crew members wers
killed when tneir B-3B airhome
warning and control system
FAWACE ajreratt struck = large
{lock of Canada geese al rotation.
Both the Mo, 1 and No. 2 engines
were destroyed.

O July 14, 1295, in Mindhoven,
Holland, 34 passengers and crew

were killed wher a C-130
Hercules struck a flock of birds
on inal approach and burmed in
the enzaicg crash.

Cn October 22, 1897, the piloc
of an F-16 flving over California
manoeuyred sharply to aveid
Birds and collided with an
AT-38B wrainer. The trainer was
destroved, and both crew mem-
bers died in the crazh. The pilot
of the F-16 was able to lund his
damaged airerait zafely at
Edwards Ar Force Bese.

Yes, But Such Accidents
Doun’t Happen All That (ten!

Ower 6000 bird stivkes are
repurled anneally in
MWoerth Ainerica,

Canads purchased 2060 CF104
fighiers, During their Canadian
wervive lile, 106 were lost, OF
these lumsax, 168 were the resulc
of cunfirmed brd strikes,

The Uniled Stales Alr Foree
(TISAF has never lost an E-3
AWALCS winee ihe aireraft went
imto service in 1972, excepd Tor
the fatal accident in Elmendort
Howower, the UTSAF Eas lost
3 B-1 bombers sinee they went
into zerviee in 1974, One of these
losses way to 20 American white
pelican pver Colorade and
resulted in the death of 3 crew
members, A 183,000-10. state-gft
the-art fighting muchine was
destroyed by a 15-1h. bird!

Sinee 1950, over 170 uilitasy
aireraft have been lost Lo bird
strilves 1o Enrope and lzriael.

Omn Julky 15, 1994, 3 Iorlth
Atlantie Treaty Oreanization E-3
was deslroyed in & runway
exeursion in Oreecs after the
sukeoff wag rejected because uf u
bird ztrike.

The Israc]i Air Fores has lost
a total of 22 apreralt in air-to-air
combat and 8 aircrall te bird
strikes. The member of aireraft
last to bird strikes is more than
pme third of the nomber losl to
eneny alreeaft!

But Are Theze Accidents
Fxpensive?

Betwoeen 20 and 30 per cent of
foreign abject damage to trans-
port aireraft is related oo hird
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strikes. An airline lpses approxl-
mately $10 000 an hout in rave-
nue when a jet transport aireraft
is taken out of service becauze of
a bird strike. It costs $12 millioa
for one engine on a BYVTT, and
approximately ooc third of bird
strikes to turbefan engines cause
damage. It i3 estimated that bird
gtrikees vosl the North American
aviation induastry 3500 million &
year in direct and indirect costs.
There Can't Be Any More?

Actually, there ia: a lot more,
but we think Lhat vowr get the
poind.

But It's Nor My Problem!

Veell, actuzlly, il 1s. If vou are
invelved iIn the aviation indos-
try, then vou can do many things
to preven: the types of incidenls
and aceidents dezevibed shovee.
Bird-stmke preventiim can’n eas-
ily be achieved throngh stand-
ards and regulations. but a conpe-
erative elfort by everyvona in the
industry can 2o & long way
lowards saving lives and prevent-
ing nnneccssery damage,

If vou are an aeracrorme nper-
aior, vou are responsible for
managing a zafe faclity, partiou-
larly if vou invite atrerafy opera-
tors to your site, You must do

everyibing poussible to deter
hirds from your facility and dis-
perse them. IC vou arc & pilot,
vou can contribule by reporting
bird aczivity Lo airport operators.
air traffic managers, and other
pilota, You can alsu reconsider
wvour takeot docisivn il vou see
hirds in the runwaay enviren-
ment, avaid Iow-altitede ying,
rodues speed at low sititudes (L
is safe bo do so, and woear sen-
plasses. I yon are an air traffic
contruller or flight service sla-
tipn attendant, vou can advise
pilots of hird activity. offcr altem
nate renways iF necessary, and
provide pilots with the option of
slowing down if thers is bird
activity near your aieport,
Evervane can benelt by taking
the time to learn about bird
activity in the local area, and
everyone can contribube by
reporting bird strikes, Transport
Canada has iried to make this as
rasy as pozsible, You can make a
repnrt om & self-addressed
nostage-paid foem available at
maost Facililies, over Transport
Cannda's toli-free bird-strike
reparking line, or on cur Bird
Hazuard Web Siie.
Linfurtunately, rapidly

increazing popolations of some
large flocking birds that adapi
well to the human landssape 2nd
inereasing numbers of aireraft
moeke it inevitable thal some
bird strikes will ooeur. However,
it is ot inevitab.e that damage
will noeur or lives be lozt, Bince
over 80 per cent of bird-strike
iacidsnts oeour witlhen the air-
port eviropmeant and helow
1300 fi. above ground level,
taere is much that can he done
Lo present serioes incidents anc
accidents, If evervone in the
industry works togelher in a
rogperative manner, it is highly
prohable that Carada can be
spared the pain of a futal hul-
liss aireraft accident resulting
[rem o bird strike.

For acdizional information oo
bird haeanis to aircraft, please
porilard:

Tiruee MacEinnen, Wildlife

Contrel Specialist

Transporl Canada Safoty and

Hoourily

330 Sparks Swresl, Place de
Ville, Tower C

Ortawa, Ontario K14 0NS

Phone: (6135 990-0515

Fax: (5131 890-0508 ._



